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;
; Kit Script for NQTHM-1992
; Bill Bevier
; Computational Logic, Inc.
; bevier@cli.com
;
; This script is derived from the original Kit proof script. The
; original script contains the events entered by the author, and
; extends over some 62 files. The original runs on a version of NQTHM
; modified by the author to handle deftheory events and hints, and to
; handle opening up of constant functions in a certain way.
;
; This script was derived by replaying the original in PC-NQTHM, and
; simultaneously writing out a translation of each event that would
; allow the script to play in NQTHM-1992. The main differences between
; the events which appear here and those in the original are:
;
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; 1. Constant expressions are expanded in place here. The body of no
; definition or lemma is modified from the original other than the
; replacement of a constant expression by its value.
; 2. A few extra deftheory events and enable-theory hints are
; required in this script, primarily for controlling *1* functions.
;

Event: Start with the initial nqthm theory.

Theorem: plus-right-id2
(y 6∈ N) → ((x + y) = fix (x ))

Event: Disable plus-right-id2.

Theorem: plus-add1
(x + (1 + y))
= if y ∈ N then 1 + (x + y)

else 1 + x endif

Event: Disable plus-add1.

Theorem: commutativity2-of-plus
(x + (y + z )) = (y + (x + z ))

Event: Disable commutativity2-of-plus.

Theorem: commutativity-of-plus
(x + y) = (y + x )

Event: Disable commutativity-of-plus.

Theorem: associativity-of-plus
((x + y) + z ) = (x + (y + z ))

Event: Disable associativity-of-plus.

Theorem: plus-equal-0
((a + b) = ’0) = ((a ' 0) ∧ (b ' 0))

Event: Disable plus-equal-0.
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Theorem: difference-x-x
(x − x ) = ’0

Event: Disable difference-x-x.

Theorem: difference-plus
(((x + y) − x ) = fix (y)) ∧ (((y + x ) − x ) = fix (y))

Event: Disable difference-plus.

Theorem: plus-cancellation
((a + b) = (a + c)) = (fix (b) = fix (c))

Event: Disable plus-cancellation.

Theorem: difference-0
(y 6< x ) → ((x − y) = ’0)

Event: Disable difference-0.

Theorem: equal-difference-0
(’0 = (x − y)) = (y 6< x )

Event: Disable equal-difference-0.

Theorem: difference-cancellation-0
(x = (x − y)) = ((x ∈ N) ∧ ((x = ’0) ∨ (y ' 0)))

Event: Disable difference-cancellation-0.

Theorem: difference-cancellation-1
((x − y) = (z − y))
= if x < y then y 6< z

elseif z < y then y 6< x
else fix (x ) = fix (z ) endif

Event: Disable difference-cancellation-1.

Theorem: times-zero2
(y 6∈ N) → ((x ∗ y) = ’0)

Event: Disable times-zero2.
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Theorem: distributivity-of-times-over-plus
(x ∗ (y + z )) = ((x ∗ y) + (x ∗ z ))

Event: Disable distributivity-of-times-over-plus.

Theorem: times-add1
(x ∗ (1 + y))
= if y ∈ N then x + (x ∗ y)

else fix (x ) endif

Event: Disable times-add1.

Theorem: commutativity-of-times
(x ∗ y) = (y ∗ x )

Event: Disable commutativity-of-times.

Theorem: commutativity2-of-times
(x ∗ (y ∗ z )) = (y ∗ (x ∗ z ))

Event: Disable commutativity2-of-times.

Theorem: associativity-of-times
((x ∗ y) ∗ z ) = (x ∗ (y ∗ z ))

Event: Disable associativity-of-times.

Theorem: equal-times-0
((x ∗ y) = ’0) = ((x ' 0) ∨ (y ' 0))

Event: Disable equal-times-0.

Definition:
exp (i , j )
= if j ' 0 then ’1

else i ∗ exp (i , j − 1) endif

Theorem: exp-plus
exp (i , j + k) = (exp (i , j ) ∗ exp (i , k))

Event: Disable exp-plus.
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Theorem: equal-lessp
((x < y) = z )
= if x < y then ’*1*true = z

else ’*1*false = z endif

Event: Disable equal-lessp.

Theorem: difference-elim
((y ∈ N) ∧ (y 6< x )) → ((x + (y − x )) = y)

Theorem: remainder-quotient
((x mod y) + (y ∗ (x ÷ y))) = fix (x )

Event: Disable remainder-quotient.

Theorem: remainder-wrt-1
(y mod ’1) = ’0

Event: Disable remainder-wrt-1.

Theorem: remainder-wrt-12
(x 6∈ N) → ((y mod x ) = fix (y))

Event: Disable remainder-wrt-12.

Theorem: lessp-remainder2
((x mod y) < y) = (y 6' 0)

Event: Disable lessp-remainder2.

Theorem: remainder-x-x
(x mod x ) = ’0

Event: Disable remainder-x-x.

Theorem: remainder-quotient-elim
((y 6' 0) ∧ (x ∈ N)) → (((x mod y) + (y ∗ (x ÷ y))) = x )

Theorem: lessp-times-1
(i 6' 0) → ((i ∗ j ) 6< j )

Event: Disable lessp-times-1.
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Theorem: lessp-times-2
(i 6' 0) → ((j ∗ i) 6< j )

Event: Disable lessp-times-2.

Theorem: lessp-quotient1
((i ÷ j ) < i) = ((i 6' 0) ∧ ((j ' 0) ∨ (j 6= ’1)))

Event: Disable lessp-quotient1.

Theorem: lessp-remainder1
((x mod y) < x ) = ((y 6' 0) ∧ ((x 6' 0) ∧ (x 6< y)))

Event: Disable lessp-remainder1.

Theorem: difference-plus1
((x + y) − x ) = fix (y)

Event: Disable difference-plus1.

Theorem: difference-plus2
((y + x ) − x ) = fix (y)

Event: Disable difference-plus2.

Theorem: difference-plus-cancelation
((x + y) − (x + z )) = (y − z )

Event: Disable difference-plus-cancelation.

Theorem: times-difference
(x ∗ (c − w)) = ((c ∗ x ) − (w ∗ x ))

Event: Disable times-difference.

Definition: divides (x , y) = ((y mod x ) ' 0)

Theorem: divides-times
((x ∗ z ) mod z ) = ’0

Event: Disable divides-times.
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Theorem: difference-plus3
((b + (a + c)) − a) = (b + c)

Event: Disable difference-plus3.

Theorem: difference-add1-cancellation
((1 + (y + z )) − z ) = (1 + y)

Event: Disable difference-add1-cancellation.

Theorem: remainder-add1
((y 6' 0) ∧ (y 6= ’1)) → (((1 + (x ∗ y)) mod y) 6= ’0)

Event: Disable remainder-add1.

Theorem: divides-plus-rewrite1
(((x mod z ) = ’0) ∧ ((y mod z ) = ’0))
→ (((x + y) mod z ) = ’0)

Event: Disable divides-plus-rewrite1.

Theorem: divides-plus-rewrite2
(((x mod z ) = ’0) ∧ ((y mod z ) 6= ’0))
→ (((x + y) mod z ) 6= ’0)

Event: Disable divides-plus-rewrite2.

Theorem: divides-plus-rewrite
((x mod z ) = ’0)
→ ((((x + y) mod z ) = ’0) = ((y mod z ) = ’0))

Event: Disable divides-plus-rewrite.

Theorem: lessp-plus-cancelation
((x + y) < (x + z )) = (y < z )

Event: Disable lessp-plus-cancelation.

Theorem: divides-plus-rewrite-commuted
((x mod z ) = ’0)
→ ((((y + x ) mod z ) = ’0) = ((y mod z ) = ’0))
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Event: Disable divides-plus-rewrite-commuted.

Theorem: euclid
((x mod z ) = ’0)
→ ((((y − x ) mod z ) = ’0)

= if x < y then (y mod z ) = ’0
else ’*1*true endif)

Event: Disable euclid.

Theorem: lessp-times-cancellation
((x ∗ z ) < (y ∗ z )) = ((z 6' 0) ∧ (x < y))

Event: Disable lessp-times-cancellation.

Theorem: lessp-plus-cancellation3
(y < (x + y)) = (x 6' 0)

Event: Disable lessp-plus-cancellation3.

Theorem: quotient-times1
((y ∈ N) ∧ ((x ∈ N) ∧ ((x 6= ’0) ∧ divides (x , y))))
→ ((x ∗ (y ÷ x )) = y)

Event: Disable quotient-times1.

Theorem: quotient-lessp
((x 6' 0) ∧ (x < y)) → ((y ÷ x ) 6= ’0)

Event: Disable quotient-lessp.

Theorem: times-id-iff-1
(z = (w ∗ z )) = ((z ∈ N) ∧ ((z = ’0) ∨ (w = ’1)))

Event: Disable times-id-iff-1.

Theorem: divides-times1
(a = (z ∗ y)) → ((a mod z ) = ’0)

Event: Disable divides-times1.
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Theorem: times-identity1
((y ∈ N) ∧ ((y 6= ’1) ∧ ((y 6= ’0) ∧ (x 6= ’0))))
→ (x 6= (x ∗ y))

Event: Disable times-identity1.

Theorem: times-identity
(x = (x ∗ y)) = ((x = ’0) ∨ ((x ∈ N) ∧ (y = ’1)))

Event: Disable times-identity.

Theorem: quotient-divides
((y ∈ N) ∧ ((x ∗ (y ÷ x )) 6= y)) → ((y mod x ) 6= ’0)

Event: Disable quotient-divides.

Theorem: remainder-times
((y ∗ x ) mod y) = ’0

Event: Disable remainder-times.

Theorem: quotient-times
((y ∗ x ) ÷ y)
= if y ' 0 then ’0

else fix (x ) endif

Event: Disable quotient-times.

Theorem: distributivity-of-divides
((a 6' 0) ∧ divides (a, w)) → ((c ∗ (w ÷ a)) = ((c ∗ w) ÷ a))

Event: Disable distributivity-of-divides.

Theorem: if-times-then-divides
((c 6' 0) ∧ (¬ divides (c, x ))) → ((c ∗ y) 6= x )

Event: Disable if-times-then-divides.

Theorem: times-equal-1
((a ∗ b) = ’1)
= ((a 6= ’0)

∧ ((b 6= ’0)
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∧ ((a ∈ N)
∧ ((b ∈ N)

∧ (((a − 1) = ’0)
∧ ((b − 1) = ’0))))))

Event: Disable times-equal-1.

Theorem: divides-implies-times
((a 6' 0) ∧ ((c ∈ N) ∧ ((a ∗ c) = b)))
→ ((c = (b ÷ a)) = ’*1*true)

Event: Disable divides-implies-times.

Theorem: difference-1
(x − ’1) = (x − 1)

Event: Disable difference-1.

Theorem: difference-2
((1 + (1 + x )) − ’2) = fix (x )

Event: Disable difference-2.

Theorem: half-plus
((x + (x + y)) ÷ ’2) = (x + (y ÷ ’2))

Event: Disable half-plus.

Theorem: times-1
(’1 ∗ x ) = fix (x )

Event: Disable times-1.

Theorem: exp-of-0
exp (’0, k)
= if k ' 0 then ’1

else ’0 endif

Event: Disable exp-of-0.

Theorem: exp-of-1
exp (’1, k) = ’1
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Event: Disable exp-of-1.

Theorem: exp-by-0
exp (x , ’0) = ’1

Event: Disable exp-by-0.

Theorem: exp-times
exp (i ∗ j , k) = (exp (i , k) ∗ exp (j , k))

Event: Disable exp-times.

Theorem: exp-exp
exp (exp (i , j ), k) = exp (i , j ∗ k)

Event: Disable exp-exp.

Theorem: remainder-plus-times-1
((x + (i ∗ j )) mod j ) = (x mod j )

Event: Disable remainder-plus-times-1.

Theorem: remainder-plus-times-2
((x + (j ∗ i)) mod j ) = (x mod j )

Event: Disable remainder-plus-times-2.

Theorem: remainder-times-1
((b ∗ (a ∗ c)) mod a) = ’0

Event: Disable remainder-times-1.

Theorem: remainder-of-1
(’1 mod x )
= if x = ’1 then ’0

else ’1 endif

Event: Disable remainder-of-1.

Theorem: remainder-difference-times
(((p ∗ x ) − (p ∗ y)) mod p) = ’0
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Event: Disable remainder-difference-times.

Theorem: lessp-remainder-divisor
(y 6' 0) → ((x mod y) < y)

Event: Disable lessp-remainder-divisor.

Event: Let us define the theory cl-arithmetic to consist of the following events:
lessp-remainder-divisor, remainder-difference-times, remainder-of-1, remainder-
times-1, remainder-plus-times-2, remainder-plus-times-1, exp-exp, exp-times,
exp-by-0, exp-of-1, exp-of-0, times-1, half-plus, difference-2, difference-1, divides-
implies-times, times-equal-1, if-times-then-divides, distributivity-of-divides, quotient-
times, remainder-times, quotient-divides, times-identity, times-identity1, divides-
times1, times-id-iff-1, quotient-lessp, quotient-times1, lessp-plus-cancellation3,
lessp-times-cancellation, euclid, divides-plus-rewrite-commuted, lessp-plus-cancelation,
divides-plus-rewrite, divides-plus-rewrite2, divides-plus-rewrite1, remainder-add1,
difference-add1-cancellation, difference-plus3, divides-times, divides, times-difference,
difference-plus-cancelation, difference-plus2, difference-plus1, lessp-remainder1,
lessp-quotient1, lessp-times-2, lessp-times-1, remainder-quotient-elim, remainder-
x-x, lessp-remainder2, remainder-wrt-12, remainder-wrt-1, remainder-quotient,
difference-elim, equal-lessp, exp-plus, equal-times-0, associativity-of-times, commutativity2-
of-times, commutativity-of-times, times-add1, distributivity-of-times-over-plus,
times-zero2, difference-cancellation-1, difference-cancellation-0, equal-difference-
0, difference-0, plus-cancellation, difference-plus, difference-x-x, plus-equal-0,
associativity-of-plus, commutativity-of-plus, commutativity2-of-plus, plus-add1,
plus-right-id2.

Definition:
number-and-list-induction (n, l)
= if n ' 0 then ’0

elseif listp (l) then number-and-list-induction (n − 1, cdr (l))
else ’0 endif

Definition:
double-number-induction (x , y)
= if (x ' 0) ∨ (y ' 0) then ’0

else double-number-induction (x − 1, y − 1) endif

Definition:
double-number-double-list-induction (i , j , l1 , l2 )
= if listp (l1 ) ∧ listp (l2 )

then if (i ' 0) ∨ (j ' 0) then ’0
else double-number-double-list-induction (i − 1,
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j − 1,
cdr (l1 ),
cdr (l2 )) endif

else ’0 endif

Theorem: plus-0
(a + ’0) = fix (a)

Event: Disable plus-0.

Theorem: plus-1
(’1 + x ) = (1 + x )

Event: Disable plus-1.

Theorem: plus-0-arg1
(’0 + x ) = fix (x )

Event: Disable plus-0-arg1.

Theorem: plus-difference-cancellation
if b < a then ’*1*false
else ’*1*true endif
→ ((a + (b − a)) = fix (b))

Event: Disable plus-difference-cancellation.

Theorem: canonicalize-plus-terms1
(1 + ((1 + a) + b)) = ((1 + (1 + a)) + b)

Event: Disable canonicalize-plus-terms1.

Theorem: canonicalize-plus-terms2
((1 + a) + ((1 + b) + c)) = (((1 + a) + (1 + b)) + c)

Event: Disable canonicalize-plus-terms2.

Theorem: canonicalize-plus-terms3
((a ∗ b) + ((1 + c) + d)) = ((1 + c) + (d + (a ∗ b)))

Event: Disable canonicalize-plus-terms3.
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Theorem: plus-plus-difference
((i ∈ N)
∧ ((n ∈ N)

∧ if n < i then ’*1*false
else ’*1*true endif))

→ ((i + (j + (n − i))) = (n + j ))

Event: Disable plus-plus-difference.

Theorem: plus-times-reduction
(a + (b ∗ a)) = ((1 + b) ∗ a)

Event: Disable plus-times-reduction.

Theorem: plus-times-sub1-reduction
(b 6' 0) → ((a + ((b − 1) ∗ a)) = (b ∗ a))

Event: Disable plus-times-sub1-reduction.

Theorem: plus-commutativity-associativity-crock
(b + (a + c)) = (a + (b + c))

Event: Disable plus-commutativity-associativity-crock.

Theorem: distributivity-of-times-over-plus-backwards
((a ∗ b) + (a ∗ c)) = (a ∗ (b + c))

Event: Disable distributivity-of-times-over-plus-backwards.

Theorem: difference-is-zero
(a < b) → ((a − b) = ’0)

Event: Disable difference-is-zero.

Theorem: difference-by-larger-number
((x − 1) − x ) = ’0

Event: Disable difference-by-larger-number.

Theorem: difference-add1-arg1
if a < b then ’*1*false
else ’*1*true endif
→ (((1 + a) − b) = (1 + (a − b)))
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Event: Disable difference-add1-arg1.

Theorem: difference-add1-arg2
(b < a) → ((a − (1 + b)) = ((a − b) − 1))

Event: Disable difference-add1-arg2.

Theorem: sub1-difference
((a − b) − 1) = ((a − 1) − b)

Event: Disable sub1-difference.

Theorem: difference-sub1-arg1
(b < a) → (((a − 1) − b) = ((a − b) − 1))

Event: Disable difference-sub1-arg1.

Theorem: difference-sub1-arg2
((b 6' 0)
∧ if a < b then ’*1*false

else ’*1*true endif)
→ ((a − (b − 1)) = (1 + (a − b)))

Event: Disable difference-sub1-arg2.

Theorem: difference-plus-cancellation2-instance
if a < c then ’*1*false
else ’*1*true endif
→ ((((1 + a) + b) − (1 + c)) = ((a − c) + b))

Event: Disable difference-plus-cancellation2-instance.

Theorem: difference-difference
((a − b) − c) = (a − (b + c))

Event: Disable difference-difference.

Theorem: yet-another-difference-plus-crock
((n + (b + a)) − a) = (n + b)

Event: Disable yet-another-difference-plus-crock.
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Theorem: non-zero-difference
((a ∈ N) ∧ (a < b)) → ((b − a) 6= ’0)

Event: Disable non-zero-difference.

Theorem: rewrite-non-zero-difference-as-lessp
((a − b) 6= ’0) = (b < a)

Event: Disable rewrite-non-zero-difference-as-lessp.

Theorem: rewrite-zero-difference-as-equality
if a < b then ’*1*false
else ’*1*true endif
→ (((a − b) = ’0) = (fix (a) = fix (b)))

Event: Disable rewrite-zero-difference-as-equality.

Theorem: regroup-fact
(if a < c then ’*1*false
else ’*1*true endif
∧ if b < d then ’*1*false

else ’*1*true endif)
→ (((a + b) − (c + d)) = ((a − c) + (b − d)))

Event: Disable regroup-fact.

Theorem: difference-equals-0
((a ∈ N)
∧ ((b ∈ N)

∧ if a < b then ’*1*false
else ’*1*true endif))

→ (((a − b) = ’0) = (a = b))

Event: Disable difference-equals-0.

Theorem: times-zero3
(x ∗ ’0) = ’0

Event: Disable times-zero3.

Theorem: distributivity-of-times-over-difference
((a ∗ b) − (a ∗ c)) = (a ∗ (b − c))
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Event: Disable distributivity-of-times-over-difference.

Theorem: exp-2-never-0
(’0 < exp (’2, i)) = ’*1*true

Event: Disable exp-2-never-0.

Theorem: exp-2-never-0-linear
’0 < exp (’2, i)

Event: Disable exp-2-never-0-linear.

Theorem: remainder-noop
((a ∈ N) ∧ ((a < b) ∧ (b 6' 0))) → ((a mod b) = a)

Event: Disable remainder-noop.

Theorem: remainder-add1-casesplit
(a < b)
→ (((1 + a) mod b)

= if (1 + a) = b then ’0
else 1 + a endif)

Event: Disable remainder-add1-casesplit.

Theorem: zerop-remainder-difference
((a mod b) = ’0) → (((a − b) mod b) = ’0)

Event: Disable zerop-remainder-difference.

Theorem: quotient-x-x
(x 6' 0) → ((x ÷ x ) = ’1)

Event: Disable quotient-x-x.

Theorem: remainder-times-other-way
((b ∗ a) mod a) = ’0

Event: Disable remainder-times-other-way.

Theorem: quotient-times-other-way
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((b ∗ a) ÷ a)
= if a ' 0 then ’0

else fix (b) endif

Event: Disable quotient-times-other-way.

Theorem: quotient-difference
(i 6< j ) → (((i − j ) ÷ j ) = ((i ÷ j ) − 1))

Event: Disable quotient-difference.

Theorem: quotient-plus
(a 6' 0) → (((a + b) ÷ a) = (1 + (b ÷ a)))

Event: Disable quotient-plus.

Theorem: quotient-plus-times
(c < b) → (((c + (b ∗ a)) ÷ b) = fix (a))

Event: Disable quotient-plus-times.

Theorem: leq-times
((a 6' 0)
∧ if c < b then ’*1*false

else ’*1*true endif)
→ if (a ∗ c) < (a ∗ b) then ’*1*false

else ’*1*true endif

Theorem: lessp-remainder-sub1-crock
(x < n) → ((x − 1) < n)

Theorem: leq-plus
if c < (a + b) then ’*1*false
else ’*1*true endif
→ if c < a then ’*1*false

else ’*1*true endif

Theorem: leq-plus1
if c < (a + b) then ’*1*false
else ’*1*true endif
→ (if c < a then ’*1*false

else ’*1*true endif
∧ if c < b then ’*1*false

else ’*1*true endif)
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Theorem: leq-plus2
if c < (a + b) then ’*1*false
else ’*1*true endif
→ ((c < a) = ’*1*false)

Theorem: leq-casesplit
((a ∈ N) ∧ (b ∈ N))
→ (if b < a then ’*1*false

else ’*1*true endif
= ((a < b) ∨ (a = b)))

Theorem: integer-inequality-casesplit
((i ∈ N) ∧ (j ∈ N)) → ((i 6= j ) = ((i < j ) ∨ (j < i)))

Theorem: integer-equality-crock
((a ∈ N) ∧ ((b ∈ N) ∧ ((a < ’1) ∧ (b < ’1)))) → (a = b)

Theorem: lessp-remainder-remainder
((c 6' 0) ∧ ((b mod c) 6' 0))
→ (((a mod (b mod c)) < c) = ’*1*true)

Event: Disable lessp-remainder-remainder.

Theorem: lessp-times
((a 6' 0) ∧ (b < c)) → ((a ∗ b) < (a ∗ c))

Event: Disable lessp-times.

Theorem: leq-plus-times
((b < c) ∧ (a 6' 0))
→ if (a ∗ c) < (a + (a ∗ b)) then ’*1*false

else ’*1*true endif

Theorem: lessp-difference
((a 6' 0) ∧ (a < b)) → ((b − a) < b)

Theorem: remainder-difference-non-zero
((a 6' 0) ∧ ((b ∈ N) ∧ (a < b))) → (((b − a) mod b) 6' 0)

Event: Disable remainder-difference-non-zero.

Theorem: sum-zero-implies-addends-zero
((a + b) = ’0) → ((a ' 0) ∧ (b ' 0))
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Theorem: remainder-zero-implies-leq-fact
(((a mod b) = ’0) ∧ (a 6' 0)) → ((a < b) = ’*1*false)

Event: Disable remainder-zero-implies-leq-fact.

Definition:
lessp-quotient-induction (a, b, c)
= if b ' 0 then ’0

elseif c ' 0 then ’0
elseif a < c then ’0
else lessp-quotient-induction (a − c, b − 1, c) endif

Theorem: lessp-quotient-remainder-crock
((a < (b ∗ c))
∧ ((b 6= ’0)

∧ ((b ∈ N) ∧ ((c 6= ’0) ∧ ((c ∈ N) ∧ (a ∈ N))))))
→ ((a ÷ c) < b)

Event: Disable lessp-quotient-remainder-crock.

Theorem: lessp-quotient-remainder
((b 6' 0) ∧ (c 6' 0)) → (((a mod (b ∗ c)) ÷ c) < fix (b))

Event: Disable lessp-quotient-remainder.

Theorem: lessp-quotient-times
(a < (b ∗ c)) → (((a ÷ c) < b) = ’*1*true)

Event: Disable lessp-quotient-times.

Definition:
min (a, b)
= if a < b then a

else b endif

Theorem: lessp-transitivity
((a < b) ∧ (b < c)) → (a < c)

Theorem: remainder-plus
((a + n) mod a) = (n mod a)

Event: Disable remainder-plus.
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Theorem: remainder-divides
(divides (a, u) ∧ (u ∈ N)) → (((u + n) mod a) = (n mod a))

Event: Disable remainder-divides.

Theorem: remainder-remainder
divides (a, b) → (((n mod b) mod a) = (n mod a))

Event: Disable remainder-remainder.

Theorem: lessp-quotient
(n < (a ∗ b)) → ((n ÷ a) < b)

Definition:
lessp-quotient-quotient-induction (n, a, b)
= if n ' 0 then ’0

elseif a < n then ’0
elseif b < n then ’0
else lessp-quotient-quotient-induction (n, a − n, b − n) endif

Theorem: lessp-quotient-quotient
((n 6' 0) ∧ (((b mod n) = ’0) ∧ (a < b)))
→ (((a ÷ n) < (b ÷ n)) = ’*1*true)

Event: Disable lessp-quotient-quotient.

Theorem: lessp-times-quotient
((n 6' 0) ∧ ((i ∈ N) ∧ ((i < j ) ∧ ((j mod n) = ’0))))
→ (((n ∗ (i ÷ n)) < j ) = ’*1*true)

Event: Disable lessp-times-quotient.

Theorem: not-lessp-times-plus
((a ∈ N)
∧ ((v ∈ N)

∧ ((v < n)
∧ ((b ∈ N)

∧ ((n 6= ’0)
∧ ((n ∈ N)

∧ ((v + (a ∗ n))
< (b ∗ n))))))))

→ ((b ∗ n) 6< ((a ∗ n) + n))
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Theorem: not-lessp-times-plus-instance
((x ∈ N)
∧ ((v ∈ N)

∧ ((v < n)
∧ ((z ∈ N)

∧ ((n 6= ’0)
∧ ((n ∈ N)

∧ ((n ∗ z )
< (n + (n ∗ x )))))))))

→ (((v + (n ∗ x )) < (n ∗ z )) = ’*1*false)

Event: Disable not-lessp-times-plus-instance.

Theorem: not-lessp-plus-times-quotient
((n 6' 0) ∧ ((i ∈ N) ∧ ((i < j ) ∧ ((j mod n) = ’0))))
→ ((j < ((n ∗ (i ÷ n)) + n)) = ’*1*false)

Event: Disable not-lessp-plus-times-quotient.

Theorem: quotient-plus-times-remainder
(n 6' 0) → ((((n ∗ a) + (b mod n)) ÷ n) = fix (a))

Event: Disable quotient-plus-times-remainder.

Theorem: remainder-plus-times-remainder
(((n ∗ a) + (b mod n)) mod n) = (b mod n)

Event: Disable remainder-plus-times-remainder.

Theorem: remainder-non-zero
((n 6' 0) ∧ (n < m)) → (’0 < (n mod m))

Theorem: plus-not-equal
(fix (b) 6= fix (c)) → ((a + b) 6= (a + c))

Event: Disable plus-not-equal.

Theorem: difference-plus4
((a + (b + c)) − (b + c)) = fix (a)

Event: Disable difference-plus4.
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Theorem: remainder-remainder-inverse
divides (a, b) → ((n mod a) = ((n mod b) mod a))

Theorem: associativity-of-plus-inverse
(a + (b + c)) = ((a + b) + c)

Definition:
length (l)
= if listp (l) then 1 + length (cdr (l))

else ’0 endif

Definition:
insert (i , l)
= if listp (l)

then if i < car (l) then cons (i , l)
else cons (car (l), insert (i , cdr (l))) endif

else cons (i , l) endif

Definition:
occurrences (x , l)
= if listp (l)

then if x = car (l) then 1 + occurrences (x , cdr (l))
else occurrences (x , cdr (l)) endif

else ’0 endif

Definition:
remove (x , l)
= if listp (l)

then if x = car (l) then cdr (l)
else cons (car (l), remove (x , cdr (l))) endif

else l endif

Definition:
permutation (a, b)
= if listp (a)

then (car (a) ∈ b) ∧ permutation (cdr (a), remove (car (a), b))
else b ' nil endif

Definition:
plistp (l)
= if listp (l) then plistp (cdr (l))

else l = ’nil endif

Definition:
setp (l)
= if listp (l) then (car (l) 6∈ cdr (l)) ∧ setp (cdr (l))

else l = ’nil endif
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Definition:
sorted (l)
= if listp (l)

then if listp (cdr (l))
then if car (cdr (l)) < car (l) then ’*1*false

else sorted (cdr (l)) endif
else ’*1*true endif

else ’*1*true endif

Theorem: not-listp-remove
(¬ listp (l)) → (¬ listp (remove (x , cons (x , l))))

Event: Disable not-listp-remove.

Theorem: length-insert
length (insert (i , l)) = (1 + length (l))

Event: Disable length-insert.

Theorem: length-remove
length (remove (x , l))
= if x ∈ l then length (l) − 1

else length (l) endif

Event: Disable length-remove.

Theorem: length-permutation
permutation (a, b) → (length (a) = length (b))

Theorem: number-of-occurrences-of-set-member-is-1
(setp (l) ∧ (x ∈ l)) → (occurrences (x , l) = ’1)

Theorem: plistp-remove
plistp (remove (x , l)) = plistp (l)

Event: Disable plistp-remove.

Theorem: plistp-set
setp (l) → plistp (l)

Event: Disable plistp-set.

Theorem: insert-remove
(sorted (l) ∧ (x 6= y))
→ (insert (x , remove (y , l)) = remove (y , insert (x , l)))
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Event: Disable insert-remove.

Theorem: member-insert
(x ∈ l) → (x ∈ insert (i , l))

Event: Disable member-insert.

Theorem: not-member-insert
((x 6∈ l) ∧ (i 6= x )) → (x 6∈ insert (i , l))

Event: Disable not-member-insert.

Theorem: member-remove1
(x ∈ remove (y , l)) → (x ∈ l)

Theorem: member-remove2
((x ∈ l) ∧ (x 6= y)) → (x ∈ remove (y , l))

Event: Disable member-remove2.

Theorem: not-member-remove1
setp (l) → (x 6∈ remove (x , l))

Event: Disable not-member-remove1.

Theorem: not-member-remove2
(x 6∈ l) → (x 6∈ remove (y , l))

Event: Disable not-member-remove2.

Theorem: not-member-permutation
(permutation (a, b) ∧ (x 6∈ b)) → (x 6∈ a)

Theorem: member-permutation
(permutation (a, b) ∧ (x ∈ b)) → (x ∈ a)

Theorem: remove-remove
(x 6= y) → (remove (y , remove (x , l)) = remove (x , remove (y , l)))

Event: Disable remove-remove.

Theorem: sorted-insert
(sorted (l) ∧ (i 6∈ l)) → sorted (insert (i , l))
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Event: Disable sorted-insert.

Theorem: sorted-remove
sorted (l) → sorted (remove (x , l))

Event: Disable sorted-remove.

Theorem: not-permutation
(listp (b) ∧ (car (b) 6∈ a)) → (¬ permutation (a, b))

Event: Disable not-permutation.

Theorem: permutation-right-cons1
(listp (b) ∧ (car (b) ∈ a))
→ (permutation (a, b) = permutation (remove (car (b), a), cdr (b)))

Event: Disable permutation-right-cons1.

Theorem: permutation-right-cons
permutation (a, cons (x , b))
= if x ∈ a then permutation (remove (x , a), b)

else ’*1*false endif

Event: Disable permutation-right-cons.

Theorem: commutativity-of-permutation
permutation (b, a) = permutation (a, b)

Event: Disable commutativity-of-permutation.

Theorem: member-permutation2
(permutation (b, a) ∧ (x ∈ b)) → (x ∈ a)

Theorem: permutation-reflexivity
permutation (l , l)

Event: Disable permutation-reflexivity.

Theorem: permutation-append-car
permutation (append (l , cons (x , ’nil)), cons (x , l))

Event: Disable permutation-append-car.
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Theorem: permutation-append-insert
(permutation (a, b) ∧ (sorted (b) ∧ ((x 6∈ a) ∧ (x 6∈ b))))
→ permutation (append (a, cons (x , ’nil)), insert (x , b))

Event: Disable permutation-append-insert.

Theorem: permutation-remove-remove
(permutation (a, b) ∧ ((x ∈ a) ∧ (x ∈ b)))
→ permutation (remove (x , a), remove (x , b))

Event: Disable permutation-remove-remove.

Definition:
transitivity-of-permutation-induction (a, b, c)
= if listp (a)

then transitivity-of-permutation-induction (cdr (a),
remove (car (a), b),
remove (car (a), c))

else ’0 endif

Theorem: transitivity-of-permutation-base-case
((a ' nil) ∧ (permutation (a, b) ∧ permutation (b, c))) → permutation (a, c)

Theorem: transitivity-of-permutation-induction-step
(listp (a)
∧ (((permutation (cdr (a), remove (car (a), b))

∧ permutation (remove (car (a), b), remove (car (a), c)))
→ permutation (cdr (a), remove (car (a), c)))
∧ (permutation (a, b) ∧ permutation (b, c))))

→ permutation (a, c)

Theorem: transitivity-of-permutation
(permutation (a, b) ∧ permutation (b, c)) → permutation (a, c)

Theorem: setp-remove
setp (a) → setp (remove (x , a))

Event: Disable setp-remove.

Definition:
setp-permutation-induction (a, b)
= if listp (a) then setp-permutation-induction (cdr (a), remove (car (a), b))

else ’0 endif
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Theorem: setp-permutation-base-case
((¬ listp (a)) ∧ plistp (a)) → setp (a)

Theorem: setp-permutation-induction-step
(listp (a)
∧ (setp (b)

∧ (plistp (a)
∧ (permutation (a, b)

∧ ((setp (remove (car (a), b))
∧ (plistp (cdr (a))

∧ permutation (cdr (a),
remove (car (a), b))))

→ setp (cdr (a)))))))
→ setp (a)

Theorem: setp-permutation
(setp (b) ∧ (plistp (a) ∧ permutation (a, b))) → setp (a)

Theorem: setp-insert
(setp (l) ∧ (i 6∈ l)) → setp (insert (i , l))

Event: Disable setp-insert.

Definition:
getnth (n, l)
= if listp (l)

then if n ' 0 then car (l)
else getnth (n − 1, cdr (l)) endif

else ’0 endif

Definition:
putnth (v , n, l)
= if listp (l)

then if n ' 0 then cons (v , cdr (l))
else cons (car (l), putnth (v , n − 1, cdr (l))) endif

else l endif

Definition:
getseg (n, k , l)
= if k ' 0 then ’nil

else cons (getnth (n, l), getseg (1 + n, k − 1, l)) endif

Definition:
putseg (s, n, l)
= if listp (s) then putnth (car (s), n, putseg (cdr (s), 1 + n, l))

else l endif
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Definition:
fixlength (n, l , default)
= if listp (l)

then if n ' 0 then ’nil
else cons (car (l), fixlength (n − 1, cdr (l), default)) endif

elseif n ' 0 then ’nil
else cons (default , fixlength (n − 1, l , default)) endif

Definition:
firstn (n, l)
= if listp (l)

then if n ' 0 then ’nil
else cons (car (l), firstn (n − 1, cdr (l))) endif

else ’nil endif

Definition:
nthcdr (n, l)
= if listp (l)

then if n ' 0 then l
else nthcdr (n − 1, cdr (l)) endif

else l endif

Theorem: non-zero-length-implies-listp
(length (l) 6' 0) → listp (l)

Event: Disable non-zero-length-implies-listp.

Theorem: listp-implies-non-zero-length
listp (l) → (length (l) 6= ’0)

Event: Disable listp-implies-non-zero-length.

Theorem: plist-of-non-zero-length-is-a-list
(plistp (a) ∧ (length (a) 6= ’0)) → listp (a)

Event: Disable plist-of-non-zero-length-is-a-list.

Theorem: listp-append
listp (append (a, b)) = (listp (a) ∨ listp (b))

Event: Disable listp-append.

Theorem: listp-append-left
listp (a) → listp (append (a, b))
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Event: Disable listp-append-left.

Theorem: listp-getseg
(k 6' 0) → listp (getseg (n, k , l))

Event: Disable listp-getseg.

Theorem: listp-putnth
listp (putnth (v , n, l)) = listp (l)

Event: Disable listp-putnth.

Theorem: listp-putseg
listp (putseg (s, n, l)) = listp (l)

Event: Disable listp-putseg.

Theorem: rewrite-car-to-getnth-0
car (l) = getnth (’0, l)

Event: Disable rewrite-car-to-getnth-0.

Theorem: car-append-casesplit
car (append (a, b))
= if listp (a) then car (a)

else car (b) endif

Event: Disable car-append-casesplit.

Theorem: car-append
listp (a) → (car (append (a, b)) = car (a))

Event: Disable car-append.

Theorem: car-getseg
(k 6' 0) → (car (getseg (n, k , l)) = getnth (n, l))

Event: Disable car-getseg.

Theorem: car-putnth-zero
(listp (l) ∧ (n ' 0)) → (car (putnth (v , n, l)) = v)
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Event: Disable car-putnth-zero.

Theorem: car-putseg-zero
((n ' 0) ∧ (listp (s) ∧ listp (l))) → (car (putseg (s, n, l)) = car (s))

Event: Disable car-putseg-zero.

Theorem: cdr-append
cdr (append (a, b))
= if listp (a) then append (cdr (a), b)

else cdr (b) endif

Event: Disable cdr-append.

Theorem: cdr-getseg
(k 6' 0) → (cdr (getseg (n, k , l)) = getseg (1 + n, k − 1, l))

Event: Disable cdr-getseg.

Theorem: cdr-is-nil-when-length-is-1
(plistp (l) ∧ (length (l) = ’1))
→ ((cdr (l) = ’nil) = ’*1*true)

Event: Disable cdr-is-nil-when-length-is-1.

Theorem: plist-of-length-0
(plistp (l) ∧ (length (l) = ’0)) → ((l = ’nil) = ’*1*true)

Event: Disable plist-of-length-0.

Theorem: plistp-append
plistp (b) → plistp (append (a, b))

Event: Disable plistp-append.

Theorem: plistp-list1
plistp (cons (x , ’nil))

Event: Disable plistp-list1.

Theorem: plistp-list2
plistp (cons (x , cons (y , ’nil)))
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Event: Disable plistp-list2.

Theorem: plistp-putnth
plistp (l) → plistp (putnth (v , i , l))

Event: Disable plistp-putnth.

Theorem: plistp-getseg
plistp (getseg (n, k , l))

Event: Disable plistp-getseg.

Theorem: plistp-putseg
plistp (l) → plistp (putseg (s, n, l))

Event: Disable plistp-putseg.

Theorem: plistp-fixlength
plistp (fixlength (n, l , v))

Event: Disable plistp-fixlength.

Theorem: length-append
length (append (a, b)) = (length (a) + length (b))

Event: Disable length-append.

Theorem: length-putnth
length (putnth (n, v , l)) = length (l)

Event: Disable length-putnth.

Theorem: length-getseg
length (getseg (n, k , l)) = fix (k)

Event: Disable length-getseg.

Theorem: length-putseg
length (putseg (s, n, l)) = length (l)

Event: Disable length-putseg.
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Theorem: length-fixlength
length (fixlength (n, l , default)) = fix (n)

Event: Disable length-fixlength.

Theorem: append-non-list-left
(¬ listp (a)) → (append (a, b) = b)

Event: Disable append-non-list-left.

Theorem: append-non-list-left-corollary
(length (a) = ’0) → (append (a, b) = b)

Event: Disable append-non-list-left-corollary.

Theorem: append-nil-on-right
plistp (a) → (append (a, ’nil) = a)

Event: Disable append-nil-on-right.

Theorem: append-cdr
listp (a) → (append (cdr (a), b) = cdr (append (a, b)))

Event: Disable append-cdr.

Theorem: append-crock
append (cons (a, ’nil), append (b, c)) = append (cons (a, b), c)

Event: Disable append-crock.

Theorem: associativity-of-append
append (append (a, b), c) = append (a, append (b, c))

Event: Disable associativity-of-append.

Theorem: append-fixlength
append (fixlength (a, ’nil, default), fixlength (b, ’nil, default))
= fixlength (a + b, ’nil, default)

Event: Disable append-fixlength.

Theorem: getnth-0-2
getnth (’0, cons (a, cons (b, ’nil))) = a
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Event: Disable getnth-0-2.

Theorem: getnth-1-2
getnth (’1, cons (a, cons (b, ’nil))) = b

Event: Disable getnth-1-2.

Theorem: list-getnth-0
(plistp (l) ∧ (length (l) = ’1)) → (cons (getnth (’0, l), ’nil) = l)

Event: Disable list-getnth-0.

Theorem: open-up-getnth
getnth (1 + n, cons (a, b)) = getnth (n, b)

Event: Disable open-up-getnth.

Theorem: open-up-getnth1
(n 6' 0) → (getnth (n, cons (a, b)) = getnth (n − 1, b))

Event: Disable open-up-getnth1.

Theorem: open-up-getnth-on-zero
getnth (’0, cons (a, b)) = a

Event: Disable open-up-getnth-on-zero.

Theorem: getnth-with-non-number-index
(n 6∈ N) → (getnth (n, l) = getnth (’0, l))

Event: Disable getnth-with-non-number-index.

Theorem: getnth-append-for-length-left
getnth (length (a), append (a, b))
= if listp (b) then car (b)

else ’0 endif

Event: Disable getnth-append-for-length-left.

Theorem: getnth-append-casesplit
getnth (n, append (a, b))
= if n < length (a) then getnth (n, a)

else getnth (n − length (a), b) endif
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Event: Disable getnth-append-casesplit.

Theorem: getnth-append-right
if n < length (a) then ’*1*false
else ’*1*true endif
→ (getnth (n, append (a, b)) = getnth (n − length (a), b))

Event: Disable getnth-append-right.

Theorem: getnth-append-left
(n < length (a)) → (getnth (n, append (a, b)) = getnth (n, a))

Event: Disable getnth-append-left.

Theorem: getnth-putnth-casesplit
getnth (i , putnth (v , j , l))
= if i < length (l)

then if fix (i) = fix (j ) then v
else getnth (i , l) endif

else getnth (i , l) endif

Event: Disable getnth-putnth-casesplit.

Theorem: getnth-putnth-coincidence
(n < length (l)) → (getnth (n, putnth (v , n, l)) = v)

Event: Disable getnth-putnth-coincidence.

Theorem: getnth-putnth-non-interference
(fix (i) 6= fix (j )) → (getnth (i , putnth (v , j , l)) = getnth (i , l))

Event: Disable getnth-putnth-non-interference.

Theorem: getnth-getseg-zero-index
((k 6' 0) ∧ (i ' 0)) → (getnth (i , getseg (n, k , l)) = getnth (n, l))

Event: Disable getnth-getseg-zero-index.

Definition:
getnth-getseg-induction (i , n, k)
= if (i ' 0) ∨ (k ' 0) then ’0

else getnth-getseg-induction (i − 1, 1 + n, k − 1) endif
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Theorem: getnth-getseg
(i < k) → (getnth (i , getseg (n, k , l)) = getnth (n + i , l))

Event: Disable getnth-getseg.

Theorem: getnth-getseg-inverse
(i < k) → (getnth (n + i , l) = getnth (i , getseg (n, k , l)))

Event: Disable getnth-getseg-inverse.

Theorem: getnth-after-putseg
if i < (n + length (s)) then ’*1*false
else ’*1*true endif
→ (getnth (i , putseg (s, n, l)) = getnth (i , l))

Event: Disable getnth-after-putseg.

Theorem: getnth-before-putseg
(i < n) → (getnth (i , putseg (s, n, l)) = getnth (i , l))

Event: Disable getnth-before-putseg.

Theorem: getnth-putseg-coincidence
(if i < n then ’*1*false
else ’*1*true endif
∧ (((i − n) < length (s)) ∧ (i < length (l))))
→ (getnth (i , putseg (s, n, l)) = getnth (i − n, s))

Event: Disable getnth-putseg-coincidence.

Theorem: open-putnth-casesplit
putnth (v , n, cons (a, b))
= if n ' 0 then cons (v , b)

else cons (a, putnth (v , n − 1, b)) endif

Event: Disable open-putnth-casesplit.

Theorem: open-up-putnth1
(n 6' 0) → (putnth (v , n, cons (a, b)) = cons (a, putnth (v , n − 1, b)))

Event: Disable open-up-putnth1.
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Theorem: putnth-into-nil
putnth (v , i , ’nil) = ’nil

Event: Disable putnth-into-nil.

Theorem: open-up-putnth-on-zero
putnth (val , ’0, cons (a, b)) = cons (val , b)

Event: Disable open-up-putnth-on-zero.

Theorem: putnth-with-non-number-index
(i 6∈ N) → (putnth (v , i , l) = putnth (v , ’0, l))

Event: Disable putnth-with-non-number-index.

Theorem: putnth-has-no-effect
(n 6< length (l)) → (putnth (v , n, l) = l)

Event: Disable putnth-has-no-effect.

Theorem: putnth-cons1
(n ' 0) → (putnth (v , n, cons (a, b)) = cons (v , b))

Event: Disable putnth-cons1.

Theorem: putnth-cons2
(n 6' 0) → (putnth (v , n, cons (a, b)) = cons (a, putnth (v , n − 1, b)))

Event: Disable putnth-cons2.

Theorem: putnth-shift
(i < length (l))
→ (putnth (v , i , l) = append (firstn (i , l), cons (v , nthcdr (1 + i , l))))

Event: Disable putnth-shift.

Theorem: putnth-append-casesplit
putnth (v , n, append (a, b))
= if n < length (a) then append (putnth (v , n, a), b)

else append (a, putnth (v , n − length (a), b)) endif

Event: Disable putnth-append-casesplit.
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Theorem: putnth-append-right
if n < length (a) then ’*1*false
else ’*1*true endif
→ (putnth (v , n, append (a, b)) = append (a, putnth (v , n − length (a), b)))

Event: Disable putnth-append-right.

Theorem: putnth-append-left
(n < length (a)) → (putnth (v , n, append (a, b)) = append (putnth (v , n, a), b))

Event: Disable putnth-append-left.

Theorem: putnth-getnth-coincidence
putnth (getnth (i , l), i , l) = l

Event: Disable putnth-getnth-coincidence.

Theorem: putnth-getnth-coincidence1
(getnth (i , l1 ) = getnth (i , l2 ))
→ (putnth (getnth (i , l1 ), i , putnth (v , i , l2 )) = l2 )

Event: Disable putnth-getnth-coincidence1.

Theorem: putnth-putnth-casesplit
((i ∈ N)
∧ ((j ∈ N)

∧ if j < i then ’*1*false
else ’*1*true endif))

→ (putnth (b, j , putnth (a, i , l))
= if i = j then putnth (b, j , l)

else putnth (a, i , putnth (b, j , l)) endif)

Event: Disable putnth-putnth-casesplit.

Theorem: putnth-coincidence
(fix (i) = fix (j )) → (putnth (b, j , putnth (a, i , l)) = putnth (b, j , l))

Event: Disable putnth-coincidence.

Theorem: putnth-non-interference
(fix (i) 6= fix (j ))
→ (putnth (b, j , putnth (a, i , l)) = putnth (a, i , putnth (b, j , l)))
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Theorem: putnth-non-interference-corollary1
(fix (i) < (1 + j ))
→ (putnth (b, 1 + j , putnth (a, i , l)) = putnth (a, i , putnth (b, 1 + j , l)))

Event: Disable putnth-non-interference-corollary1.

Theorem: putnth-non-interference-corollary2
(fix (i) < (j + k))
→ (putnth (b, j + k , putnth (a, i , l)) = putnth (a, i , putnth (b, j + k , l)))

Event: Disable putnth-non-interference-corollary2.

Theorem: putnth-putseg-coincidence-proof
((n ∈ N)
∧ ((i ∈ N)

∧ (if i < n then ’*1*false
else ’*1*true endif
∧ ((i − n) < length (s)))))

→ (putnth (v , i , putseg (s, n, l)) = putseg (putnth (v , i − n, s), n, l))

Event: Disable putnth-putseg-coincidence-proof.

Theorem: putseg-with-non-number-index
(n 6∈ N) → (putseg (s, n, l) = putseg (s, ’0, l))

Event: Disable putseg-with-non-number-index.

Theorem: putnth-putseg-coincidence
(if i < n then ’*1*false
else ’*1*true endif
∧ ((i − n) < length (s)))
→ (putnth (v , i , putseg (s, n, l)) = putseg (putnth (v , i − n, s), n, l))

Event: Disable putnth-putseg-coincidence.

Theorem: putnth-putseg-coincidence-inverse
((i < length (s)) ∧ (i ∈ N))
→ (putseg (putnth (v , i , s), n, l) = putnth (v , i + n, putseg (s, n, l)))

Event: Disable putnth-putseg-coincidence-inverse.

Theorem: putnth-after-putseg-proof
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((i ∈ N)
∧ ((n ∈ N)

∧ (if i < n then ’*1*false
else ’*1*true endif
∧ if (i − n) < length (s) then ’*1*false

else ’*1*true endif)))
→ (putnth (v , i , putseg (s, n, l)) = putseg (s, n, putnth (v , i , l)))

Event: Disable putnth-after-putseg-proof.

Theorem: putnth-after-putseg
(if i < n then ’*1*false
else ’*1*true endif
∧ if (i − n) < length (s) then ’*1*false

else ’*1*true endif)
→ (putnth (v , i , putseg (s, n, l)) = putseg (s, n, putnth (v , i , l)))

Event: Disable putnth-after-putseg.

Theorem: getseg-of-length-zero
(k ' 0) → (getseg (n, k , l) = ’nil)

Event: Disable getseg-of-length-zero.

Theorem: getseg-add1-length
getseg (n, 1 + k , l) = append (getseg (n, k , l), cons (getnth (n + k , l), ’nil))

Event: Disable getseg-add1-length.

Theorem: getseg-with-non-number-index
(n 6∈ N) → (getseg (n, k , l) = getseg (’0, k , l))

Event: Disable getseg-with-non-number-index.

Theorem: getseg-add1-cons
getseg (1 + n, k , cons (a, b)) = getseg (n, k , b)

Event: Disable getseg-add1-cons.

Theorem: getseg-length-1
getseg (n, ’1, l) = cons (getnth (n, l), ’nil)
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Theorem: getseg-length-1-rule
(k = ’1) → (getseg (n, k , l) = cons (getnth (n, l), ’nil))

Event: Disable getseg-length-1-rule.

Theorem: getseg-add1-length2
((n ∈ N)
∧ if length (l) < (1 + n) then ’*1*false

else ’*1*true endif)
→ (getseg (n, 1 + k , l) = cons (getnth (n, l), getseg (1 + n, k , l)))

Event: Disable getseg-add1-length2.

Theorem: getseg-append-right
if n < length (a) then ’*1*false
else ’*1*true endif
→ (getseg (n, k , append (a, b)) = getseg (n − length (a), k , b))

Event: Disable getseg-append-right.

Theorem: getseg-across-append
((n ∈ N)
∧ (if length (a) < n then ’*1*false

else ’*1*true endif
∧ if (n + k) < length (a) then ’*1*false

else ’*1*true endif))
→ (getseg (n, k , append (a, b))

= append (getseg (n, length (a) − n, a),
getseg (’0, k − (length (a) − n), b)))

Event: Disable getseg-across-append.

Theorem: getseg-append-left
if length (a) < (n + k) then ’*1*false
else ’*1*true endif
→ (getseg (n, k , append (a, b)) = getseg (n, k , a))

Event: Disable getseg-append-left.

Theorem: getseg-after-putnth
(n < i) → (getseg (i , k , putnth (v , n, l)) = getseg (i , k , l))

Event: Disable getseg-after-putnth.
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Theorem: getseg-before-putnth
if n < (i + k) then ’*1*false
else ’*1*true endif
→ (getseg (i , k , putnth (v , n, l)) = getseg (i , k , l))

Event: Disable getseg-before-putnth.

Theorem: getseg-putnth-coincidence
(if n < i then ’*1*false
else ’*1*true endif
∧ (((n − i) < k) ∧ (n < length (l))))
→ (getseg (i , k , putnth (v , n, l)) = putnth (v , n − i , getseg (i , k , l)))

Event: Disable getseg-putnth-coincidence.

Definition:
integer-induction-instance (n, k)
= if k ' 0 then ’0

else integer-induction-instance (1 + n, k − 1) endif

Theorem: getseg-getseg
if k < (i + j ) then ’*1*false
else ’*1*true endif
→ (getseg (i , j , getseg (n, k , l)) = getseg (n + i , j , l))

Event: Disable getseg-getseg.

Theorem: getseg-after-putseg
if i < (n + length (s)) then ’*1*false
else ’*1*true endif
→ (getseg (i , k , putseg (s, n, l)) = getseg (i , k , l))

Event: Disable getseg-after-putseg.

Theorem: getseg-before-putseg
if n < (i + k) then ’*1*false
else ’*1*true endif
→ (getseg (i , k , putseg (s, n, l)) = getseg (i , k , l))

Event: Disable getseg-before-putseg.

Theorem: getseg-within-putseg
(if i < n then ’*1*false
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else ’*1*true endif
∧ (if length (l) < (n + length (s)) then ’*1*false

else ’*1*true endif
∧ if (n + length (s)) < (i + k) then ’*1*false

else ’*1*true endif))
→ (getseg (i , k , putseg (s, n, l)) = getseg (i − n, k , s))

Event: Disable getseg-within-putseg.

Definition:
getseg-putseg-induction (i , k , s, n)
= if k ' 0 then ’0

elseif listp (s)
then getseg-putseg-induction (1 + i , k − 1, cdr (s), 1 + n)
else ’0 endif

Theorem: putseg-has-no-effect
(n 6< length (l)) → (putseg (s, n, l) = l)

Event: Disable putseg-has-no-effect.

Theorem: putseg-cons2
(n 6' 0) → (putseg (s, n, cons (a, b)) = cons (a, putseg (s, n − 1, b)))

Event: Disable putseg-cons2.

Theorem: getseg-around-putseg-proof
((i ∈ N)
∧ ((n ∈ N)

∧ (if n < i then ’*1*false
else ’*1*true endif
∧ (if length (l) < (n + length (s)) then ’*1*false

else ’*1*true endif
∧ if (i + k) < (n + length (s))

then ’*1*false
else ’*1*true endif))))

→ (getseg (i , k , putseg (s, n, l)) = putseg (s, n − i , getseg (i , k , l)))

Event: Disable getseg-around-putseg-proof.

Theorem: numberp-casesplit
(a ∈ N) ∨ (a 6∈ N)
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Theorem: getseg-around-putseg
(if n < i then ’*1*false
else ’*1*true endif
∧ (if length (l) < (n + length (s)) then ’*1*false

else ’*1*true endif
∧ if (i + k) < (n + length (s)) then ’*1*false

else ’*1*true endif))
→ (getseg (i , k , putseg (s, n, l)) = putseg (s, n − i , getseg (i , k , l)))

Event: Disable getseg-around-putseg.

Theorem: putseg-nil-segment
putseg (’nil, n, l) = l

Event: Disable putseg-nil-segment.

Theorem: putseg-non-list-segment
(¬ listp (s)) → (putseg (s, n, l) = l)

Event: Disable putseg-non-list-segment.

Theorem: open-up-putseg-on-segment-cons
((n ∈ N)
∧ if length (l) < (n + length (cons (a, b))) then ’*1*false

else ’*1*true endif)
→ (putseg (cons (a, b), n, l) = putnth (a, n, putseg (b, ’1 + n, l)))

Event: Disable open-up-putseg-on-segment-cons.

Theorem: putseg-cons1
((n ' 0) ∧ listp (s))
→ (putseg (s, n, cons (a, b)) = cons (car (s), putseg (cdr (s), n, b)))

Event: Disable putseg-cons1.

Theorem: putseg-getseg-coincidence
(i = n) → (putseg (getseg (n, k , l), i , l) = l)

Event: Disable putseg-getseg-coincidence.

Theorem: equality-of-getnth-backchain-proof
(if i < n then ’*1*false
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else ’*1*true endif
∧ (((i − n) < k) ∧ (getseg (n, k , l1 ) = getseg (n, k , l2 ))))
→ (getnth (i , l1 ) = getnth (i , l2 ))

Definition:
nested-intervals (n1 , k1 , n2 , k2 )
= (if n2 < n1 then ’*1*false

else ’*1*true endif
∧ if (n1 + k1 ) < (n2 + k2 ) then ’*1*false

else ’*1*true endif)

Definition:
strange-induction (a, b, c, d)
= if (a ' 0) ∨ (b ' 0) then ’0

else strange-induction (a − 1, b − 1, 1 + c, 1 + d) endif

Theorem: plus-arg2-must-be-zero
(if i < n then ’*1*false
else ’*1*true endif
∧ if n < (i + j ) then ’*1*false

else ’*1*true endif)
→ (j ' 0)

Event: Disable plus-arg2-must-be-zero.

Theorem: getseg-must-be-nil
(if i < n then ’*1*false
else ’*1*true endif
∧ if n < (i + j ) then ’*1*false

else ’*1*true endif)
→ (getseg (i , j , l) = ’nil)

Event: Disable getseg-must-be-nil.

Theorem: equality-of-getseg-backchain-base-case
(((j ' 0) ∨ (k ' 0))
∧ ((i ∈ N)

∧ ((n ∈ N)
∧ (nested-intervals (n, k , i , j )

∧ (getseg (n, k , l1 ) = getseg (n, k , l2 ))))))
→ (getseg (i , j , l1 ) = getseg (i , j , l2 ))

Theorem: equality-of-getseg-backchain-induction-step-case1
((i ∈ N)
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∧ ((n ∈ N)
∧ ((j 6' 0)

∧ ((k 6' 0)
∧ (((nested-intervals (1 + n, k − 1, 1 + i , j − 1)

∧ (getseg (1 + n, k − 1, l1 )
= getseg (1 + n, k − 1, l2 )))

→ (getseg (1 + i , j − 1, l1 )
= getseg (1 + i , j − 1, l2 )))

∧ (nested-intervals (n, k , i , j )
∧ ((getseg (n, k , l1 )

= getseg (n, k , l2 ))
∧ (i = n))))))))

→ (getseg (i , j , l1 ) = getseg (i , j , l2 ))

Theorem: equality-of-getseg-backchain-induction-step-case2
((i ∈ N)
∧ ((n ∈ N)

∧ ((j 6' 0)
∧ ((k 6' 0)

∧ (((nested-intervals (1 + n, k − 1, 1 + i , j − 1)
∧ (getseg (1 + n, k − 1, l1 )

= getseg (1 + n, k − 1, l2 )))
→ (getseg (1 + i , j − 1, l1 )

= getseg (1 + i , j − 1, l2 )))
∧ (nested-intervals (n, k , i , j )

∧ ((getseg (n, k , l1 )
= getseg (n, k , l2 ))
∧ (n < i))))))))

→ (getseg (i , j , l1 ) = getseg (i , j , l2 ))

Theorem: equality-of-getseg-backchain-induction-step
((i ∈ N)
∧ ((n ∈ N)

∧ ((j 6' 0)
∧ ((k 6' 0)

∧ (((nested-intervals (1 + n, k − 1, 1 + i , j − 1)
∧ (getseg (1 + n, k − 1, l1 )

= getseg (1 + n, k − 1, l2 )))
→ (getseg (1 + i , j − 1, l1 )

= getseg (1 + i , j − 1, l2 )))
∧ (nested-intervals (n, k , i , j )

∧ (getseg (n, k , l1 )
= getseg (n, k , l2 ))))))))

→ (getseg (i , j , l1 ) = getseg (i , j , l2 ))
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Theorem: equality-of-getseg-backchain-proof
((i ∈ N)
∧ ((n ∈ N)

∧ (nested-intervals (n, k , i , j )
∧ (getseg (n, k , l1 ) = getseg (n, k , l2 )))))

→ (getseg (i , j , l1 ) = getseg (i , j , l2 ))

Theorem: equality-of-getseg-backchain
(nested-intervals (n, k , i , j ) ∧ (getseg (n, k , l1 ) = getseg (n, k , l2 )))
→ (getseg (i , j , l1 ) = getseg (i , j , l2 ))

Definition: getnth2 (i , j , l) = getnth (j , getnth (i , l))

Definition:
putnth2 (v , i , j , l) = putnth (putnth (v , j , getnth (i , l)), i , l)

Theorem: plistp-putnth2
plistp (l) → plistp (putnth2 (v , i , j , l))

Event: Disable plistp-putnth2.

Theorem: length-putnth2
length (putnth2 (v , i , j , l)) = length (l)

Event: Disable length-putnth2.

Theorem: getnth-putnth-coincidence1
((fix (i) = fix (j )) ∧ (i < length (l)))
→ (getnth (i , putnth (v , j , l)) = v)

Event: Disable getnth-putnth-coincidence1.

Theorem: getnth2-putnth2-coincidence
((i < length (l)) ∧ (j < length (getnth (i , l))))
→ (getnth2 (i , j , putnth2 (v , i , j , l)) = v)

Event: Disable getnth2-putnth2-coincidence.

Theorem: getnth2-putnth2-non-interference1
(fix (i) 6= fix (x )) → (getnth2 (i , j , putnth2 (v , x , y , l)) = getnth2 (i , j , l))

Event: Disable getnth2-putnth2-non-interference1.
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Theorem: getnth2-putnth2-non-interference2
((fix (i) = fix (x )) ∧ ((i < length (l)) ∧ (fix (j ) 6= fix (y))))
→ (getnth2 (i , j , putnth2 (v , x , y , l)) = getnth2 (i , j , l))

Event: Disable getnth2-putnth2-non-interference2.

Theorem: fixlength-of-length-0
(n ' 0) → (fixlength (n, l , x ) = ’nil)

Event: Disable fixlength-of-length-0.

Theorem: fixlength-idempotence
fixlength (n, fixlength (n, l , a), b) = fixlength (n, l , a)

Event: Disable fixlength-idempotence.

Theorem: fixlength-noop
(plistp (l) ∧ (n = length (l))) → (fixlength (n, l , default) = l)

Event: Disable fixlength-noop.

Definition:
reverse (l)
= if listp (l) then append (reverse (cdr (l)), cons (car (l), ’nil))

else ’nil endif

Theorem: plistp-reverse
plistp (reverse (a))

Event: Disable plistp-reverse.

Theorem: reverse-append
reverse (append (a, b)) = append (reverse (b), reverse (a))

Event: Disable reverse-append.

Theorem: reverse-list1
reverse (cons (a, ’nil)) = cons (a, ’nil)

Event: Disable reverse-list1.

Theorem: reverse-list2
reverse (cons (a, cons (a, ’nil))) = cons (a, cons (a, ’nil))
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Event: Disable reverse-list2.

Theorem: reverse-reverse
plistp (l) → (reverse (reverse (l)) = l)

Event: Disable reverse-reverse.

Definition: finite-numberp (n, lub) = ((n ∈ N) ∧ (n < lub))

Definition:
number-listp (l)
= if listp (l) then (car (l) ∈ N) ∧ number-listp (cdr (l))

else ’*1*true endif

Definition:
finite-number-listp (l , lub)
= if listp (l)

then finite-numberp (car (l), lub) ∧ finite-number-listp (cdr (l), lub)
else ’*1*true endif

Definition:
non-zero-listp (l)
= if listp (l) then (car (l) 6' 0) ∧ non-zero-listp (cdr (l))

else ’*1*true endif

Theorem: non-1-finite-number-is-zero
(finite-numberp (a, ’2) ∧ (a 6= ’1)) → (a = ’0)

Theorem: finite-numberp-member
(finite-number-listp (b, lub) ∧ (x ∈ b)) → finite-numberp (x , lub)

Event: Disable finite-numberp-member.

Theorem: a-finite-number-is-lessp-than-its-lub
finite-numberp (n, lub) → ((n < lub) = ’*1*true)

Event: Disable a-finite-number-is-lessp-than-its-lub.

Theorem: a-finite-number-is-a-number
finite-numberp (n, lub) → (n ∈ N)

Theorem: finite-numberp-from-smaller-lub
(finite-numberp (n, i) ∧ (i < j )) → finite-numberp (n, j )
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Theorem: finite-number-sub1
finite-numberp (a, b) → finite-numberp (a − 1, b)

Event: Disable finite-number-sub1.

Theorem: finite-numberp-remainder
(b 6' 0) → finite-numberp (a mod b, b)

Event: Disable finite-numberp-remainder.

Theorem: a-finite-number-list-is-a-number-list
finite-number-listp (l , lub) → number-listp (l)

Theorem: finite-numberp-getnth
(finite-number-listp (l , lub) ∧ (i < length (l)))
→ finite-numberp (getnth (i , l), lub)

Event: Disable finite-numberp-getnth.

Theorem: numberp-getnth
(finite-number-listp (l , lub) ∧ (i < length (l))) → (getnth (i , l) ∈ N)

Event: Disable numberp-getnth.

Theorem: lessp-getnth
(finite-number-listp (l , lub) ∧ (i < length (l)))
→ ((getnth (i , l) < lub) = ’*1*true)

Event: Disable lessp-getnth.

Theorem: lessp-getnth-linear
(finite-number-listp (l , lub) ∧ (i < length (l)))
→ (getnth (i , l) < lub)

Event: Disable lessp-getnth-linear.

Theorem: element-of-non-zero-list-is-a-number
(non-zero-listp (l) ∧ (i < length (l))) → (getnth (i , l) ∈ N)

Event: Disable element-of-non-zero-list-is-a-number.

Theorem: element-of-non-zero-list-is-non-zero
(non-zero-listp (l) ∧ (i < length (l))) → (getnth (i , l) 6= ’0)
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Event: Disable element-of-non-zero-list-is-non-zero.

Theorem: finite-number-listp-list
finite-numberp (n, lub) → finite-number-listp (cons (n, ’nil), lub)

Event: Disable finite-number-listp-list.

Theorem: finite-number-listp-append
(finite-number-listp (a, lub) ∧ finite-number-listp (b, lub))
→ finite-number-listp (append (a, b), lub)

Event: Disable finite-number-listp-append.

Theorem: finite-number-listp-remove
finite-number-listp (l , lub) → finite-number-listp (remove (x , l), lub)

Event: Disable finite-number-listp-remove.

Theorem: finite-number-listp-permutation
(finite-number-listp (b, lub) ∧ permutation (a, b))
→ finite-number-listp (a, lub)

Event: Disable finite-number-listp-permutation.

Theorem: finite-number-listp-putnth
(finite-number-listp (l , lub) ∧ finite-numberp (v , lub))
→ finite-number-listp (putnth (v , n, l), lub)

Event: Disable finite-number-listp-putnth.

Theorem: finite-number-listp-getseg
(finite-number-listp (l , lub)
∧ if length (l) < (n + k) then ’*1*false

else ’*1*true endif)
→ finite-number-listp (getseg (n, k , l), lub)

Event: Disable finite-number-listp-getseg.

Theorem: finite-number-listp-putseg
(finite-number-listp (l , lub) ∧ finite-number-listp (s, lub))
→ finite-number-listp (putseg (s, n, l), lub)
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Event: Disable finite-number-listp-putseg.

Theorem: finite-number-listp-fixlength
(finite-number-listp (l , lub) ∧ finite-numberp (default , lub))
→ finite-number-listp (fixlength (n, l , default), lub)

Event: Disable finite-number-listp-fixlength.

Theorem: finite-number-listp-for-zero-list
(lub 6' 0) → finite-number-listp (fixlength (n, ’nil, ’0), lub)

Event: Disable finite-number-listp-for-zero-list.

Theorem: finite-number-listp-from-smaller-lub
(finite-number-listp (l , i) ∧ (i < j )) → finite-number-listp (l , j )

Theorem: non-zero-listp-list
(a 6' 0) → non-zero-listp (cons (a, ’nil))

Event: Disable non-zero-listp-list.

Theorem: non-zero-listp-append
(non-zero-listp (a) ∧ non-zero-listp (b)) → non-zero-listp (append (a, b))

Event: Disable non-zero-listp-append.

Theorem: non-zero-listp-putnth
(non-zero-listp (l) ∧ (v 6' 0)) → non-zero-listp (putnth (v , n, l))

Event: Disable non-zero-listp-putnth.

Theorem: non-zero-listp-getseg
(non-zero-listp (l)
∧ if length (l) < (n + k) then ’*1*false

else ’*1*true endif)
→ non-zero-listp (getseg (n, k , l))

Event: Disable non-zero-listp-getseg.

Theorem: non-zero-listp-putseg
(non-zero-listp (l) ∧ non-zero-listp (s)) → non-zero-listp (putseg (s, n, l))
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Event: Disable non-zero-listp-putseg.

Theorem: non-zero-listp-fixlength
(non-zero-listp (l) ∧ (default 6' 0))
→ non-zero-listp (fixlength (n, l , default))

Event: Disable non-zero-listp-fixlength.

Theorem: car-nthcdr
(n < length (l)) → (car (nthcdr (n, l)) = getnth (n, l))

Event: Disable car-nthcdr.

Theorem: cdr-nthcdr
(n < length (l)) → (cdr (nthcdr (n, l)) = nthcdr (1 + n, l))

Event: Disable cdr-nthcdr.

Theorem: listp-nthcdr
(n < length (l)) → listp (nthcdr (n, l))

Event: Disable listp-nthcdr.

Theorem: plistp-firstn
plistp (firstn (n, l))

Event: Disable plistp-firstn.

Theorem: plistp-nthcdr
plistp (nthcdr (n, l)) = plistp (l)

Event: Disable plistp-nthcdr.

Theorem: length-firstn
if length (l) < n then ’*1*false
else ’*1*true endif
→ (length (firstn (n, l)) = fix (n))

Event: Disable length-firstn.

Theorem: length-nthcdr
length (nthcdr (n, l)) = (length (l) − n)
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Event: Disable length-nthcdr.

Theorem: firstn-zero
(k ' 0) → (firstn (k , l) = ’nil)

Event: Disable firstn-zero.

Theorem: nthcdr-zero
(n ' 0) → (nthcdr (n, l) = l)

Event: Disable nthcdr-zero.

Theorem: nthcdr-with-large-n
(plistp (l)
∧ if n < length (l) then ’*1*false

else ’*1*true endif)
→ (nthcdr (n, l) = ’nil)

Event: Disable nthcdr-with-large-n.

Theorem: firstn-for-length
(plistp (l) ∧ (n = length (l))) → (firstn (n, l) = l)

Event: Disable firstn-for-length.

Theorem: append-firstn-nthcdr
append (firstn (i , l), nthcdr (i , l)) = l

Event: Disable append-firstn-nthcdr.

Theorem: firstn-firstn
(i < n) → (firstn (i , firstn (n, l)) = firstn (i , l))

Event: Disable firstn-firstn.

Theorem: firstn-nthcdr
plistp (l) → (firstn (length (l) − k , nthcdr (k , l)) = nthcdr (k , l))

Event: Disable firstn-nthcdr.

Theorem: nthcdr-append-right
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if n < length (a) then ’*1*false
else ’*1*true endif
→ (nthcdr (n, append (a, b)) = nthcdr (n − length (a), b))

Event: Disable nthcdr-append-right.

Theorem: nthcdr-append-left
if length (a) < n then ’*1*false
else ’*1*true endif
→ (nthcdr (n, append (a, b)) = append (nthcdr (n, a), b))

Event: Disable nthcdr-append-left.

Definition:
tablep (n, l)
= if listp (l)

then plistp (car (l))
∧ ((length (car (l)) = n) ∧ tablep (n, cdr (l)))

else l = ’nil endif

Theorem: length-of-nthcdr-goes-down
(listp (l) ∧ (n 6' 0))
→ ((length (nthcdr (n, l)) < length (l)) = ’*1*true)

Event: Disable length-of-nthcdr-goes-down.

Event: Enable length-of-nthcdr-goes-down.

Definition:
table (n, l)
= if n ' 0 then l

elseif listp (l) then cons (getseg (’0, n, l), table (n, nthcdr (n, l)))
else ’nil endif

Event: Disable length-of-nthcdr-goes-down.

Definition:
flatten (table)
= if listp (table) then append (car (table), flatten (cdr (table)))

else ’nil endif

Theorem: plistp-table
plistp (l) → plistp (table (n, l))
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Event: Disable plistp-table.

Theorem: length-table
((n 6' 0) ∧ ((length (l) mod n) = ’0))
→ (length (table (n, l)) = (length (l) ÷ n))

Event: Disable length-table.

Theorem: tablep-table
(n 6' 0) → tablep (n, table (n, l))

Event: Disable tablep-table.

Theorem: length-getnth-from-table
(tablep (n, l) ∧ (i < length (l))) → (length (getnth (i , l)) = n)

Theorem: plistp-getnth-from-table
(tablep (n, l) ∧ (i < length (l))) → plistp (getnth (i , l))

Theorem: length-getnth-table
((n 6' 0) ∧ (((length (l) mod n) = ’0) ∧ (i < (length (l) ÷ n))))
→ (length (getnth (i , table (n, l))) = n)

Event: Disable length-getnth-table.

Theorem: plistp-getnth-table
((n 6' 0) ∧ (((length (l) mod n) = ’0) ∧ (i < (length (l) ÷ n))))
→ plistp (getnth (i , table (n, l)))

Event: Disable plistp-getnth-table.

Theorem: getseg-equals-firstn-nthcdr
(if length (l) < n then ’*1*false
else ’*1*true endif
∧ if (length (l) − n) < k then ’*1*false

else ’*1*true endif)
→ (getseg (n, k , l) = firstn (k , nthcdr (n, l)))

Event: Disable getseg-equals-firstn-nthcdr.

Theorem: getseg-for-length
(plistp (l) ∧ (k = length (l))) → (getseg (’0, k , l) = l)
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Event: Disable getseg-for-length.

Theorem: plistp-flatten
plistp (flatten (table))

Event: Disable plistp-flatten.

Theorem: length-flatten
((n 6' 0) ∧ tablep (n, l)) → (length (flatten (l)) = (length (l) ∗ n))

Event: Disable length-flatten.

Theorem: table-append
((n 6' 0) ∧ ((length (a) mod n) = ’0))
→ (table (n, append (a, b)) = append (table (n, a), table (n, b)))

Event: Disable table-append.

Theorem: nthcdr-for-length
plistp (l) → (nthcdr (length (l), l) = ’nil)

Event: Disable nthcdr-for-length.

Theorem: table-for-length
(plistp (l) ∧ (length (l) 6' 0)) → (table (length (l), l) = cons (l , ’nil))

Event: Disable table-for-length.

Theorem: table-flatten
((n 6' 0) ∧ tablep (n, table)) → (table (n, flatten (table)) = table)

Event: Disable table-flatten.

Theorem: listp-table
(n 6' 0) → (listp (table (n, l)) = listp (l))

Event: Disable listp-table.

Definition:
integer-nthcdr-induction (i , n, l)
= if n ' 0 then ’0
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elseif listp (l)
then if i ' 0 then ’0

else integer-nthcdr-induction (i − 1, n, nthcdr (n, l)) endif
else ’0 endif

Theorem: getnth-nthcdr
getnth (i , nthcdr (n, l)) = getnth (n + i , l)

Event: Disable getnth-nthcdr.

Theorem: getseg-nthcdr-proof
(i ∈ N) → (getseg (i , k , nthcdr (n, l)) = getseg (n + i , k , l))

Event: Disable getseg-nthcdr-proof.

Theorem: getseg-nthcdr
getseg (i , k , nthcdr (n, l)) = getseg (n + i , k , l)

Event: Disable getseg-nthcdr.

Theorem: getnth-table
(((i ∗ n) < length (l)) ∧ (n 6' 0))
→ (getnth (i , table (n, l)) = getseg (i ∗ n, n, l))

Event: Disable getnth-table.

Theorem: getnth-table-inverse
(((i ∗ n) < length (l)) ∧ (n 6' 0))
→ (getseg (i ∗ n, n, l) = getnth (i , table (n, l)))

Event: Disable getnth-table-inverse.

Theorem: rewrite-getnth-from-table
((n 6' 0)
∧ ((i < n)

∧ if length (l) < (n + (n ∗ j )) then ’*1*false
else ’*1*true endif))

→ (getnth (i + (n ∗ j ), l) = getnth (i , getnth (j , table (n, l))))

Event: Disable rewrite-getnth-from-table.

Theorem: rewrite-getnth-from-table0
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((n 6' 0)
∧ if length (l) < (n + (n ∗ j )) then ’*1*false

else ’*1*true endif)
→ (getnth (n ∗ j , l) = getnth (’0, getnth (j , table (n, l))))

Event: Disable rewrite-getnth-from-table0.

Theorem: nthcdr-nthcdr
nthcdr (i , nthcdr (j , l)) = nthcdr (j + i , l)

Event: Disable nthcdr-nthcdr.

Theorem: putnth-nthcdr
putnth (v , i , nthcdr (n, l)) = nthcdr (n, putnth (v , n + i , l))

Event: Disable putnth-nthcdr.

Theorem: putseg-nthcdr-proof
(i ∈ N) → (putseg (s, i , nthcdr (n, l)) = nthcdr (n, putseg (s, n + i , l)))

Event: Disable putseg-nthcdr-proof.

Theorem: putseg-nthcdr
putseg (s, i , nthcdr (n, l)) = nthcdr (n, putseg (s, n + i , l))

Event: Disable putseg-nthcdr.

Theorem: nthcdr-putnth
(n < i) → (nthcdr (i , putnth (v , n, l)) = nthcdr (i , l))

Event: Disable nthcdr-putnth.

Theorem: nthcdr-putseg
if i < (n + length (s)) then ’*1*false
else ’*1*true endif
→ (nthcdr (i , putseg (s, n, l)) = nthcdr (i , l))

Event: Disable nthcdr-putseg.

Theorem: table-putseg-subcase
(plistp (s)
∧ ((length (s) 6' 0)
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∧ if length (l) < length (s) then ’*1*false
else ’*1*true endif))

→ (table (length (s), putseg (s, ’0, l))
= cons (s, table (length (s), nthcdr (length (s), l))))

Event: Disable table-putseg-subcase.

Theorem: table-putseg
(plistp (s)
∧ ((length (s) = n)

∧ ((n 6' 0)
∧ if length (l) < ((n ∗ i) + length (s))

then ’*1*false
else ’*1*true endif)))

→ (table (n, putseg (s, n ∗ i , l)) = putnth (s, i , table (n, l)))

Event: Disable table-putseg.

Theorem: table-putseg-inverse
(plistp (s)
∧ ((length (s) = n)

∧ ((n 6' 0)
∧ if length (l) < ((n ∗ i) + length (s))

then ’*1*false
else ’*1*true endif)))

→ (putnth (s, i , table (n, l)) = table (n, putseg (s, n ∗ i , l)))

Event: Disable table-putseg-inverse.

Theorem: table-putnth
((n 6' 0)
∧ ((i ∈ N) ∧ ((i < length (l)) ∧ ((length (l) mod n) = ’0))))
→ (table (n, putnth (v , i , l))

= putnth (putnth (v , i mod n, getnth (i ÷ n, table (n, l))),
i ÷ n,
table (n, l)))

Event: Disable table-putnth.

Definition:
finite-number-tablep (n, l , lub)
= if listp (l)

then plistp (car (l))
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∧ (finite-number-listp (car (l), lub)
∧ ((length (car (l)) = n)

∧ finite-number-tablep (n, cdr (l), lub)))
else l = ’nil endif

Theorem: a-finite-number-table-is-a-table
finite-number-tablep (n, l , lub) → tablep (n, l)

Event: Disable a-finite-number-table-is-a-table.

Theorem: finite-number-listp-nil
finite-number-listp (’nil, lub)

Event: Disable finite-number-listp-nil.

Theorem: finite-number-listp-flatten
((n 6' 0) ∧ finite-number-tablep (n, l , lub))
→ finite-number-listp (flatten (l), lub)

Event: Disable finite-number-listp-flatten.

Theorem: finite-number-tablep-list
(plistp (l) ∧ ((length (l) = n) ∧ finite-number-listp (l , lub)))
→ finite-number-tablep (n, cons (l , ’nil), lub)

Event: Disable finite-number-tablep-list.

Theorem: finite-number-tablep-append
(finite-number-tablep (n, l1 , lub) ∧ finite-number-tablep (n, l2 , lub))
→ finite-number-tablep (n, append (l1 , l2 ), lub)

Event: Disable finite-number-tablep-append.

Theorem: getnth-plus-1-is-cadr-nthcdr
getnth (’1 + n, l) = car (cdr (nthcdr (n, l)))

Event: Disable getnth-plus-1-is-cadr-nthcdr.

Theorem: cadr-firstn
(’1 < n) → (car (cdr (firstn (n, l))) = car (cdr (l)))

Event: Disable cadr-firstn.
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Theorem: getnth-plus-1-is-cadr-getseg
((’1 < k)
∧ (if length (l) < n then ’*1*false

else ’*1*true endif
∧ if (length (l) − n) < k then ’*1*false

else ’*1*true endif))
→ (getnth (’1 + n, l) = car (cdr (getseg (n, k , l))))

Theorem: getnth-plus-1-is-cadr-getseg-inverse
((’1 < k)
∧ (if length (l) < n then ’*1*false

else ’*1*true endif
∧ if (length (l) − n) < k then ’*1*false

else ’*1*true endif))
→ (car (cdr (getseg (n, k , l))) = getnth (’1 + n, l))

Event: Disable getnth-plus-1-is-cadr-getseg-inverse.

Theorem: firstn-fixlength
(if n < i then ’*1*false
else ’*1*true endif
∧ if length (l) < i then ’*1*false

else ’*1*true endif)
→ (firstn (i , fixlength (n, l , default)) = firstn (i , l))

Event: Disable firstn-fixlength.

Theorem: getseg-fixlength
(plistp (l) ∧ ((n 6' 0) ∧ (length (l) < n)))
→ (getseg (’0, length (l), fixlength (n, l , default))

= getseg (’0, length (l), l))

Event: Disable getseg-fixlength.

Theorem: number-listp-finite-number-listp
finite-number-listp (l , lub) → number-listp (l)

Definition: nonlast (l) = getseg (’0, length (l) − 1, l)

Theorem: length-nonlast
length (nonlast (l)) = (length (l) − 1)

Event: Disable length-nonlast.
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Theorem: plistp-nonlast
plistp (nonlast (l))

Event: Disable plistp-nonlast.

Theorem: finite-number-listp-nonlast
finite-number-listp (l , lub) → finite-number-listp (nonlast (l), lub)

Event: Disable finite-number-listp-nonlast.

Theorem: difference-sub1-plus-crock
((a 6' 0) ∧ (b 6' 0)) → ((((a + b) − 1) − a) = (b − 1))

Event: Disable difference-sub1-plus-crock.

Theorem: nonlast-append
plistp (a)
→ (nonlast (append (a, b))

= if length (b) = ’0 then nonlast (a)
else append (a, nonlast (b)) endif)

Event: Disable nonlast-append.

Definition:
incr-mod (n, lub)
= if (1 + n) < lub then 1 + n

else ’0 endif

Definition:
decr-mod (n, lub)
= if n ' 0 then lub − 1

else n − 1 endif

Theorem: decr-mod-size
((n 6' 0) ∧ (a < n)) → (decr-mod (a, n) < n)

Event: Disable decr-mod-size.

Theorem: incr-mod-equals-remainder-add1
(n < lub) → (incr-mod (n, lub) = ((1 + n) mod lub))

Event: Disable incr-mod-equals-remainder-add1.
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Theorem: incr-mod-decr-mod
(n < lub) → (incr-mod (decr-mod (n, lub), lub) = fix (n))

Event: Disable incr-mod-decr-mod.

Theorem: lessp-incr-mod
(n < lub) → (incr-mod (n, lub) < lub)

Event: Disable lessp-incr-mod.

Definition: qfirst (table) = car (table)

Definition: enq (item, table) = append (table, cons (item, ’nil))

Definition: deq (table) = cdr (table)

Definition: qemptyp (table) = (length (table) = ’0)

Definition: qfullp (table, max ) = (length (table) 6< max )

Definition: qreplace (item, queue) = enq (item, nonlast (queue))

Theorem: plistp-enq
plistp (enq (item, l))

Event: Disable plistp-enq.

Theorem: plistp-deq
(plistp (queue) ∧ (¬ qemptyp (queue))) → plistp (deq (queue))

Event: Disable plistp-deq.

Theorem: plistp-qreplace
plistp (qreplace (item, queue))

Event: Disable plistp-qreplace.

Theorem: length-enq
length (enq (item, queue)) = (1 + length (queue))

Event: Disable length-enq.

Theorem: length-non-empty-queue
(¬ qemptyp (queue)) → (length (queue) 6= ’0)
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Event: Disable length-non-empty-queue.

Theorem: length-deq
(¬ qemptyp (queue)) → (length (deq (queue)) = (length (queue) − 1))

Event: Disable length-deq.

Theorem: length-qreplace
(¬ qemptyp (queue)) → (length (qreplace (item, queue)) = length (queue))

Event: Disable length-qreplace.

Theorem: not-qemptyp-enq
¬ qemptyp (enq (item, queue))

Event: Disable not-qemptyp-enq.

Theorem: not-qfullp-deq
(if n < length (queue) then ’*1*false
else ’*1*true endif
∧ (¬ qemptyp (queue)))
→ (¬ qfullp (deq (queue), n))

Event: Disable not-qfullp-deq.

Theorem: qfirst-enq
(¬ qemptyp (queue)) → (qfirst (enq (x , queue)) = qfirst (queue))

Event: Disable qfirst-enq.

Theorem: finite-number-listp-enq
(finite-number-listp (queue, lub) ∧ finite-numberp (item, lub))
→ finite-number-listp (enq (item, queue), lub)

Event: Disable finite-number-listp-enq.

Theorem: finite-number-listp-deq
(finite-number-listp (queue, lub) ∧ (¬ qemptyp (queue)))
→ finite-number-listp (deq (queue), lub)

Event: Disable finite-number-listp-deq.
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Theorem: finite-number-listp-qreplace
(finite-number-listp (queue, lub) ∧ finite-numberp (item, lub))
→ finite-number-listp (qreplace (item, queue), lub)

Event: Disable finite-number-listp-qreplace.

Theorem: finite-numberp-qfirst
(finite-number-listp (queue, lub) ∧ (¬ qemptyp (queue)))
→ finite-numberp (qfirst (queue), lub)

Event: Disable finite-numberp-qfirst.

Theorem: numberp-qfirst
((¬ qemptyp (queue)) ∧ number-listp (queue)) → (qfirst (queue) ∈ N)

Event: Disable numberp-qfirst.

Theorem: deq-is-remove
(setp (l) ∧ (’0 < length (l))) → (deq (l) = remove (qfirst (l), l))

Event: Disable deq-is-remove.

Theorem: member-qfirst-queue
(¬ qemptyp (queue)) → (qfirst (queue) ∈ queue)

Event: Disable member-qfirst-queue.

Theorem: permutation-enq-deq
(¬ qemptyp (queue)) → permutation (enq (qfirst (queue), deq (queue)), queue)

Event: Disable permutation-enq-deq.

Definition: qhead-field = ’0

Definition: qtail-field = ’1

Definition: qcurrlength-field = ’2

Definition: qmaxlength-field = ’3

Definition: qarray-field = ’4
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Definition:
delta (a, b, max )
= if if a < b then ’*1*false

else ’*1*true endif then (max − a) + b
else b − a endif

Theorem: delta-a-a
(a < max ) → (delta (a, a, max ) = max )

Event: Disable delta-a-a.

Theorem: delta-incr-mod-a
((a < max ) ∧ (b < max ))
→ (delta (incr-mod (a, max ), b, max )

= if delta (a, b, max ) = ’1 then max
else delta (a, b, max ) − 1 endif)

Event: Disable delta-incr-mod-a.

Theorem: delta-incr-mod-b
((a < max ) ∧ (b < max ))
→ (delta (a, incr-mod (b, max ), max )

= if fix (a) = fix (b) then ’1
else 1 + delta (a, b, max ) endif)

Event: Disable delta-incr-mod-b.

Theorem: delta-equals-max-iff-a-equals-b
((a ∈ N) ∧ ((b ∈ N) ∧ ((a < max ) ∧ (b < max ))))
→ ((delta (a, b, max ) = max ) = (a = b))

Event: Disable delta-equals-max-iff-a-equals-b.

Theorem: leq-delta
((a ∈ N) ∧ ((b ∈ N) ∧ ((a < max ) ∧ (b < max ))))
→ if max < delta (a, b, max ) then ’*1*false

else ’*1*true endif

Definition:
array-qindex-relation (queue)
= (delta (getnth (’0, queue), getnth (’1, queue), getnth (’3, queue))

= if getnth (’2, queue) ' 0 then getnth (’3, queue)
else getnth (’2, queue) endif)
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Definition:
array-queuep (queue)
= (plistp (queue)

∧ ((length (queue) = (’4 + getnth (’3, queue)))
∧ ((getnth (’0, queue) ∈ N)

∧ ((getnth (’1, queue) ∈ N)
∧ ((getnth (’2, queue) ∈ N)

∧ ((getnth (’3, queue) 6' 0)
∧ ((getnth (’0, queue)

< getnth (’3,
queue))

∧ ((getnth (’1,
queue)

< getnth (’3,
queue))

∧ ((getnth (’2,
queue)

< (1 + getnth (’3,
queue)))

∧ array-qindex-relation (queue))))))))))

Theorem: plistp-array-queue
array-queuep (queue) → plistp (queue)

Event: Disable plistp-array-queue.

Theorem: length-array-queue
array-queuep (queue) → (length (queue) = (’4 + getnth (’3, queue)))

Event: Disable length-array-queue.

Theorem: numberp-qhead
array-queuep (queue) → (getnth (’0, queue) ∈ N)

Event: Disable numberp-qhead.

Theorem: numberp-qtail
array-queuep (queue) → (getnth (’1, queue) ∈ N)

Event: Disable numberp-qtail.

Theorem: numberp-qcurrlength
array-queuep (queue) → (getnth (’2, queue) ∈ N)
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Event: Disable numberp-qcurrlength.

Theorem: numberp-qmaxlength
array-queuep (queue) → (getnth (’3, queue) ∈ N)

Event: Disable numberp-qmaxlength.

Theorem: qmaxlength-non-zero
array-queuep (queue) → (getnth (’3, queue) 6= ’0)

Event: Disable qmaxlength-non-zero.

Theorem: qmaxlength-greater-than-zero
array-queuep (queue) → (’0 < getnth (’3, queue))

Event: Disable qmaxlength-greater-than-zero.

Theorem: lessp-qhead-qmaxlength
array-queuep (queue) → (getnth (’0, queue) < getnth (’3, queue))

Event: Disable lessp-qhead-qmaxlength.

Theorem: lessp-qtail-qmaxlength
array-queuep (queue) → (getnth (’1, queue) < getnth (’3, queue))

Event: Disable lessp-qtail-qmaxlength.

Theorem: lessp-qcurrlength-add1-qmaxlength
array-queuep (queue) → (getnth (’2, queue) < (1 + getnth (’3, queue)))

Event: Disable lessp-qcurrlength-add1-qmaxlength.

Theorem: plistp-array-qarray
plistp (getseg (’4, length (queue) − ’4, queue))

Event: Disable plistp-array-qarray.

Theorem: length-array-qarray
array-queuep (queue)
→ (length (getseg (’4, length (queue) − ’4, queue)) = getnth (’3, queue))

Event: Disable length-array-qarray.
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Definition:
array-enq (item, queue)
= putnth (incr-mod (getnth (’1, queue), getnth (’3, queue)),

’1,
putnth (1 + getnth (’2, queue),

’2,
putnth (item, ’4 + getnth (’1, queue), queue)))

Definition:
array-deq (queue)
= putnth (incr-mod (getnth (’0, queue), getnth (’3, queue)),

’0,
putnth (getnth (’2, queue) − 1, ’2, queue))

Definition:
array-qfirst (queue) = getnth (’4 + getnth (’0, queue), queue)

Definition:
array-qfullp (queue) = (getnth (’2, queue) = getnth (’3, queue))

Definition: array-qemptyp (queue) = (getnth (’2, queue) ' 0)

Theorem: length-array-enq
length (array-enq (item, queue)) = length (queue)

Event: Disable length-array-enq.

Theorem: plistp-array-enq
plistp (queue) → plistp (array-enq (item, queue))

Event: Disable plistp-array-enq.

Theorem: array-qhead-array-enq
getnth (’0, array-enq (item, queue)) = getnth (’0, queue)

Event: Disable array-qhead-array-enq.

Theorem: array-qtail-array-enq
array-queuep (queue)
→ (getnth (’1, array-enq (item, queue))

= incr-mod (getnth (’1, queue), getnth (’3, queue)))

Event: Disable array-qtail-array-enq.
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Theorem: array-qcurrlength-array-enq
array-queuep (queue)
→ (getnth (’2, array-enq (item, queue)) = (1 + getnth (’2, queue)))

Event: Disable array-qcurrlength-array-enq.

Theorem: array-qmaxlength-array-enq
getnth (’3, array-enq (item, queue)) = getnth (’3, queue)

Event: Disable array-qmaxlength-array-enq.

Theorem: array-qarray-array-enq
array-queuep (queue)
→ (getseg (’4, getnth (’3, queue), array-enq (item, queue))

= putnth (item,
getnth (’1, queue),
getseg (’4, getnth (’3, queue), queue)))

Event: Disable array-qarray-array-enq.

Theorem: array-queuep-array-enq
(array-queuep (queue) ∧ (¬ array-qfullp (queue)))
→ array-queuep (array-enq (item, queue))

Event: Disable array-queuep-array-enq.

Theorem: length-array-deq
length (array-deq (queue)) = length (queue)

Event: Disable length-array-deq.

Theorem: plistp-array-deq
plistp (queue) → plistp (array-deq (queue))

Event: Disable plistp-array-deq.

Theorem: array-qhead-array-deq
array-queuep (queue)
→ (getnth (’0, array-deq (queue))

= incr-mod (getnth (’0, queue), getnth (’3, queue)))

Event: Disable array-qhead-array-deq.
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Theorem: array-qtail-array-deq
getnth (’1, array-deq (queue)) = getnth (’1, queue)

Event: Disable array-qtail-array-deq.

Theorem: array-qcurrlength-array-deq
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (getnth (’2, array-deq (queue)) = (getnth (’2, queue) − 1))

Event: Disable array-qcurrlength-array-deq.

Theorem: array-qmaxlength-array-deq
getnth (’3, array-deq (queue)) = getnth (’3, queue)

Event: Disable array-qmaxlength-array-deq.

Theorem: array-qarray-array-deq
getseg (’4, getnth (’3, queue), array-deq (queue))
= getseg (’4, getnth (’3, queue), queue)

Event: Disable array-qarray-array-deq.

Theorem: array-queuep-array-deq
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ array-queuep (array-deq (queue))

Event: Disable array-queuep-array-deq.

Theorem: not-array-qemptyp-array-enq
array-queuep (queue) → (¬ array-qemptyp (array-enq (item, queue)))

Event: Disable not-array-qemptyp-array-enq.

Theorem: not-array-qfullp-array-deq
array-queuep (queue) → (¬ array-qfullp (array-deq (queue)))

Event: Disable not-array-qfullp-array-deq.

Theorem: array-qcurrlength-in-a-full-queue
(array-queuep (queue) ∧ array-qfullp (queue))
→ (getnth (’2, queue) = getnth (’3, queue))
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Event: Disable array-qcurrlength-in-a-full-queue.

Theorem: array-qcurrlength-in-a-non-full-queue
(array-queuep (queue) ∧ (¬ array-qfullp (queue)))
→ (getnth (’2, queue) < getnth (’3, queue))

Event: Disable array-qcurrlength-in-a-non-full-queue.

Theorem: array-qcurrlength-in-an-empty-queue
(array-queuep (queue) ∧ array-qemptyp (queue))
→ (getnth (’2, queue) = ’0)

Event: Disable array-qcurrlength-in-an-empty-queue.

Theorem: array-qcurrlength-in-a-non-empty-queue
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (getnth (’2, queue) 6= ’0)

Event: Disable array-qcurrlength-in-a-non-empty-queue.

Definition:
array-nonlast (queue)
= putnth (decr-mod (getnth (’1, queue), getnth (’3, queue)),

’1,
putnth (getnth (’2, queue) − 1, ’2, queue))

Theorem: length-array-nonlast
length (array-nonlast (queue)) = length (queue)

Event: Disable length-array-nonlast.

Theorem: plistp-array-nonlast
plistp (queue) → plistp (array-nonlast (queue))

Event: Disable plistp-array-nonlast.

Theorem: array-qhead-array-nonlast
getnth (’0, array-nonlast (queue)) = getnth (’0, queue)

Event: Disable array-qhead-array-nonlast.
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Theorem: array-qtail-array-nonlast
array-queuep (queue)
→ (getnth (’1, array-nonlast (queue))

= decr-mod (getnth (’1, queue), getnth (’3, queue)))

Event: Disable array-qtail-array-nonlast.

Theorem: array-qcurrlength-array-nonlast
array-queuep (queue)
→ (getnth (’2, array-nonlast (queue)) = (getnth (’2, queue) − 1))

Event: Disable array-qcurrlength-array-nonlast.

Theorem: array-qmaxlength-array-nonlast
getnth (’3, array-nonlast (queue)) = getnth (’3, queue)

Event: Disable array-qmaxlength-array-nonlast.

Theorem: array-qarray-array-nonlast
getseg (’4, getnth (’3, queue), array-nonlast (queue))
= getseg (’4, getnth (’3, queue), queue)

Event: Disable array-qarray-array-nonlast.

Theorem: delta-sub1-b-case1
((a ∈ N)
∧ ((b ∈ N)

∧ ((b 6= ’0)
∧ ((a < max )

∧ ((b < max )
∧ ((delta (a, b, max ) − 1) 6= ’0))))))

→ (delta (a, b − 1, max ) = (delta (a, b, max ) − 1))

Event: Disable delta-sub1-b-case1.

Theorem: delta-sub1-b-case2
((a ∈ N) ∧ ((a < max ) ∧ ((delta (a, ’0, max ) − 1) 6= ’0)))
→ (delta (a, max − 1, max ) = (delta (a, ’0, max ) − 1))

Event: Disable delta-sub1-b-case2.
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(PROVE-LEMMA
ARRAY-QUEUEP-ARRAY-NONLAST-CROCK1
(REWRITE)
(IMPLIES
(AND
(PLISTP QUEUE)
(AND
(EQUAL (LENGTH QUEUE)

(PLUS ’4 (GETNTH ’3 QUEUE)))
(AND
(NUMBERP (GETNTH ’0 QUEUE))
(AND
(NUMBERP (GETNTH ’1 QUEUE))
(AND
(NOT (EQUAL (GETNTH ’3 QUEUE) ’0))
(AND (NUMBERP (GETNTH ’3 QUEUE))

(AND (LESSP (GETNTH ’0 QUEUE)
(GETNTH ’3 QUEUE))

(AND (LESSP (GETNTH ’1 QUEUE)
(GETNTH ’3 QUEUE))

(AND (LESSP (SUB1 (GETNTH ’2 QUEUE))
(GETNTH ’3 QUEUE))

(AND (EQUAL (DELTA (GETNTH ’0 QUEUE)
(GETNTH ’1 QUEUE)
(GETNTH ’3 QUEUE))

(GETNTH ’2 QUEUE))
(AND (NOT (EQUAL (GETNTH ’2 QUEUE) ’0))

(AND (EQUAL (SUB1 (GETNTH ’2 QUEUE)) ’0)
(NOT (EQUAL (GETNTH ’1 QUEUE)

’0))))))))))))))
(EQUAL (GETNTH ’0 QUEUE)

(SUB1 (GETNTH ’1 QUEUE))))
((ENABLE DELTA)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable array-queuep-array-nonlast-crock1.

(PROVE-LEMMA
ARRAY-QUEUEP-ARRAY-NONLAST-CROCK2
(REWRITE)
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(IMPLIES
(AND
(PLISTP QUEUE)
(AND
(EQUAL (LENGTH QUEUE)

(PLUS ’4 (GETNTH ’3 QUEUE)))
(AND
(NUMBERP (GETNTH ’0 QUEUE))
(AND
(NUMBERP (GETNTH ’1 QUEUE))
(AND
(NOT (EQUAL (GETNTH ’3 QUEUE) ’0))
(AND (NUMBERP (GETNTH ’3 QUEUE))

(AND (LESSP (GETNTH ’0 QUEUE)
(GETNTH ’3 QUEUE))

(AND (LESSP (GETNTH ’1 QUEUE)
(GETNTH ’3 QUEUE))

(AND (LESSP (SUB1 (GETNTH ’2 QUEUE))
(GETNTH ’3 QUEUE))

(AND (EQUAL (DELTA (GETNTH ’0 QUEUE)
(GETNTH ’1 QUEUE)
(GETNTH ’3 QUEUE))

(GETNTH ’2 QUEUE))
(AND (NOT (EQUAL (GETNTH ’2 QUEUE) ’0))

(AND (EQUAL (SUB1 (GETNTH ’2 QUEUE)) ’0)
(EQUAL (GETNTH ’1 QUEUE)

’0)))))))))))))
(EQUAL (GETNTH ’0 QUEUE)

(SUB1 (GETNTH ’3 QUEUE))))
((ENABLE LENGTH DELTA)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable array-queuep-array-nonlast-crock2.

Theorem: array-queuep-array-nonlast
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ array-queuep (array-nonlast (queue))

Event: Disable array-queuep-array-nonlast.

Definition:
array-qreplace (item, queue) = array-enq (item, array-nonlast (queue))
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Theorem: length-array-qreplace
length (array-qreplace (item, queue)) = length (queue)

Event: Disable length-array-qreplace.

Theorem: plistp-array-qreplace
plistp (queue) → plistp (array-qreplace (item, queue))

Event: Disable plistp-array-qreplace.

Theorem: array-qhead-array-qreplace
getnth (’0, array-qreplace (item, queue)) = getnth (’0, queue)

Event: Disable array-qhead-array-qreplace.

Theorem: array-qtail-array-qreplace
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (getnth (’1, array-qreplace (item, queue)) = getnth (’1, queue))

Event: Disable array-qtail-array-qreplace.

Theorem: array-qcurrlength-array-qreplace
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (getnth (’2, array-qreplace (item, queue)) = getnth (’2, queue))

Event: Disable array-qcurrlength-array-qreplace.

Theorem: array-qmaxlength-array-qreplace
getnth (’3, array-qreplace (item, queue)) = getnth (’3, queue)

Event: Disable array-qmaxlength-array-qreplace.

Theorem: array-qarray-array-qreplace
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (getseg (’4, getnth (’3, queue), array-qreplace (item, queue))

= putnth (item,
decr-mod (getnth (’1, queue), getnth (’3, queue)),
getseg (’4, getnth (’3, queue), queue)))

Event: Disable array-qarray-array-qreplace.

Theorem: not-array-qfullp-array-nonlast
array-queuep (queue) → (¬ array-qfullp (array-nonlast (queue)))
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Event: Disable not-array-qfullp-array-nonlast.

Theorem: array-queuep-array-qreplace
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ array-queuep (array-qreplace (item, queue))

Event: Disable array-queuep-array-qreplace.

Event: Let us define the theory array-queue-facts to consist of the follow-
ing events: array-qcurrlength-in-an-empty-queue, array-qcurrlength-in-a-non-
empty-queue, array-qcurrlength-in-a-non-full-queue, array-qcurrlength-in-a-full-
queue, not-array-qfullp-array-deq, not-array-qemptyp-array-enq, array-queuep-
array-qreplace, array-qmaxlength-array-qreplace, array-qcurrlength-array-qreplace,
array-qtail-array-qreplace, array-qhead-array-qreplace, plistp-array-qreplace, length-
array-qreplace, array-queuep-array-deq, array-qmaxlength-array-deq, array-qcurrlength-
array-deq, array-qtail-array-deq, array-qhead-array-deq, plistp-array-deq, length-
array-deq, array-queuep-array-enq, array-qmaxlength-array-enq, array-qcurrlength-
array-enq, array-qtail-array-enq, array-qhead-array-enq, plistp-array-enq, length-
array-enq, length-array-qarray, plistp-array-qarray, lessp-qcurrlength-add1-qmaxlength,
lessp-qtail-qmaxlength, lessp-qhead-qmaxlength, qmaxlength-greater-than-zero,
qmaxlength-non-zero, numberp-qmaxlength, numberp-qcurrlength, numberp-
qtail, numberp-qhead.

Theorem: array-qfullp-implies-not-array-qemptyp
(array-queuep (queue) ∧ array-qfullp (queue))
→ (¬ array-qemptyp (queue))

Theorem: array-qhead-equals-array-qtail-in-an-empty-queue
(array-queuep (queue) ∧ array-qemptyp (queue))
→ (getnth (’0, queue) = getnth (’1, queue))

Event: Disable array-qhead-equals-array-qtail-in-an-empty-queue.

Theorem: array-qhead-equals-array-qtail-iff-qfull-or-qempty
array-queuep (queue)
→ ((getnth (’0, queue) = getnth (’1, queue))

= (array-qfullp (queue) ∨ array-qemptyp (queue)))

Event: Disable array-qhead-equals-array-qtail-iff-qfull-or-qempty.

Definition:
delta-segment (a, b, s)
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= if if a < b then ’*1*false
else ’*1*true endif

then append (getseg (a, length (s) − a, s), getseg (’0, b, s))
else getseg (a, b − a, s) endif

Theorem: delta-equals-length-delta-segment
((a < length (s)) ∧ (b < length (s)))
→ (length (delta-segment (a, b, s)) = delta (a, b, length (s)))

Event: Disable delta-equals-length-delta-segment.

Theorem: plistp-delta-segment
plistp (delta-segment (a, b, s))

Event: Disable plistp-delta-segment.

Theorem: finite-number-listp-delta-segment
(finite-number-listp (s, lub)
∧ ((b ∈ N)

∧ (if length (s) < b then ’*1*false
else ’*1*true endif
∧ ((a ∈ N)

∧ if length (s) < a then ’*1*false
else ’*1*true endif))))

→ finite-number-listp (delta-segment (a, b, s), lub)

Event: Disable finite-number-listp-delta-segment.

Theorem: length-delta-segment
((a ∈ N) ∧ ((b ∈ N) ∧ ((a < length (s)) ∧ (b < length (s)))))
→ if length (s) < length (delta-segment (a, b, s)) then ’*1*false

else ’*1*true endif

Definition:
mapup-queue (queue)
= if array-qemptyp (queue) then ’nil

else delta-segment (getnth (’0, queue),
getnth (’1, queue),
getseg (’4, getnth (’3, queue), queue)) endif

Theorem: finite-number-listp-mapup-queue
(array-queuep (queue)
∧ finite-number-listp (getseg (’4, getnth (’3, queue), queue), lub))
→ finite-number-listp (mapup-queue (queue), lub)
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Event: Disable finite-number-listp-mapup-queue.

Theorem: plistp-mapup-queue
plistp (mapup-queue (queue))

Event: Disable plistp-mapup-queue.

Theorem: length-mapup-queue
array-queuep (queue)
→ if getnth (’3, queue) < length (mapup-queue (queue)) then ’*1*false

else ’*1*true endif

Theorem: delta-segment-incr-mod-b
(plistp (s)
∧ ((a ∈ N)

∧ ((b ∈ N)
∧ ((a < n) ∧ ((b < n) ∧ (n = length (s)))))))

→ (delta-segment (a, incr-mod (b, n), s)
= if a = b then cons (getnth (a, s), ’nil)

else append (delta-segment (a, b, s),
cons (getnth (b, s), ’nil)) endif)

Event: Disable delta-segment-incr-mod-b.

Theorem: delta-segment-putnth-non-interference
((a ∈ N)
∧ ((b ∈ N)

∧ ((a < length (s)) ∧ ((b < length (s)) ∧ (a 6= b)))))
→ (delta-segment (a, b, putnth (v , b, s)) = delta-segment (a, b, s))

Event: Disable delta-segment-putnth-non-interference.

Theorem: correctness-of-array-enq
(array-queuep (queue) ∧ (¬ array-qfullp (queue)))
→ (mapup-queue (array-enq (item, queue)) = enq (item, mapup-queue (queue)))

Event: Disable correctness-of-array-enq.

Theorem: delta-segment-incr-mod-a
(plistp (s)
∧ ((a ∈ N)

∧ ((b ∈ N)
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∧ ((a < n) ∧ ((b < n) ∧ (n = length (s)))))))
→ (delta-segment (incr-mod (a, n), b, s)

= if delta (a, b, n) = ’1 then delta-segment (b, b, s)
else cdr (delta-segment (a, b, s)) endif)

Event: Disable delta-segment-incr-mod-a.

Theorem: array-qemtpyp-array-deq-when-delta-is-1
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue))

∧ (delta (getnth (’0, queue), getnth (’1, queue), getnth (’3, queue))
= ’1)))

→ array-qemptyp (array-deq (queue))

Event: Disable array-qemtpyp-array-deq-when-delta-is-1.

Theorem: array-qemtpyp-array-deq-when-delta-is-1-alternative
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue)) ∧ array-qemptyp (array-deq (queue))))
→ (delta (getnth (’0, queue), getnth (’1, queue), getnth (’3, queue)) = ’1)

Event: Disable array-qemtpyp-array-deq-when-delta-is-1-alternative.

Theorem: correctness-of-array-deq-case-3
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue)) ∧ array-qemptyp (array-deq (queue))))
→ (cdr (delta-segment (getnth (’0, queue),

getnth (’1, queue),
getseg (’4, getnth (’3, queue), queue)))

= ’nil)

Event: Disable correctness-of-array-deq-case-3.

Theorem: array-qmaxlength-must-be-1
(array-queuep (queue)
∧ (array-qfullp (queue) ∧ array-qemptyp (array-deq (queue))))
→ (getnth (’3, queue) = ’1)

Event: Disable array-qmaxlength-must-be-1.

Theorem: length-delta-segment-a-a
(array-queuep (queue)
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∧ (array-qfullp (queue) ∧ array-qemptyp (array-deq (queue))))
→ (length (delta-segment (getnth (’0, queue),

getnth (’0, queue),
getseg (’4, getnth (’3, queue), queue)))

= ’1)

Event: Disable length-delta-segment-a-a.

Theorem: correctness-of-array-deq-case-1
(array-queuep (queue)
∧ (array-qfullp (queue) ∧ array-qemptyp (array-deq (queue))))
→ (cdr (delta-segment (getnth (’0, queue),

getnth (’0, queue),
getseg (’4, getnth (’3, queue), queue)))

= ’nil)

Event: Disable correctness-of-array-deq-case-1.

Theorem: correctness-of-array-deq
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (mapup-queue (array-deq (queue)) = deq (mapup-queue (queue)))

Event: Disable correctness-of-array-deq.

Theorem: correctness-of-array-qfirst
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (array-qfirst (queue) = qfirst (mapup-queue (queue)))

Event: Disable correctness-of-array-qfirst.

Theorem: correctness-of-array-qemptyp
array-queuep (queue)
→ (array-qemptyp (queue) = qemptyp (mapup-queue (queue)))

Event: Disable correctness-of-array-qemptyp.

Theorem: correctness-of-array-qfullp
(array-queuep (queue) ∧ (max = getnth (’3, queue)))
→ (array-qfullp (queue) = qfullp (mapup-queue (queue), max ))

Theorem: length-delta-segment-decr-mod-arg1
((a ∈ N) ∧ ((b = length (s)) ∧ (a < length (s))))
→ (length (delta-segment (decr-mod (a, b), a, s)) = ’1)
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Event: Disable length-delta-segment-decr-mod-arg1.

Theorem: nonlast-of-length-1
(length (l) = ’1) → (nonlast (l) = ’nil)

Event: Disable nonlast-of-length-1.

Theorem: correctness-of-array-nonlast-case1
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue)) ∧ array-qemptyp (array-nonlast (queue))))
→ (nonlast (delta-segment (getnth (’0, queue),

getnth (’1, queue),
getseg (’4, getnth (’3, queue), queue)))

= ’nil)

Event: Disable correctness-of-array-nonlast-case1.

Theorem: delta-segment-decr-mod-arg2
((a ∈ N)
∧ ((a < length (s))

∧ ((b ∈ N)
∧ ((b < length (s)) ∧ (a 6= decr-mod (b, length (s)))))))

→ (delta-segment (a, decr-mod (b, length (s)), s)
= nonlast (delta-segment (a, b, s)))

Event: Disable delta-segment-decr-mod-arg2.

Theorem: correctness-of-array-nonlast-case2
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue))

∧ (¬ array-qemptyp (array-nonlast (queue)))))
→ (delta-segment (getnth (’0, queue),

decr-mod (getnth (’1, queue), getnth (’3, queue)),
getseg (’4, getnth (’3, queue), queue))

= nonlast (delta-segment (getnth (’0, queue),
getnth (’1, queue),
getseg (’4, getnth (’3, queue), queue))))

Event: Disable correctness-of-array-nonlast-case2.

Theorem: correctness-of-array-nonlast
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (mapup-queue (array-nonlast (queue)) = nonlast (mapup-queue (queue)))
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Event: Disable correctness-of-array-nonlast.

Theorem: correctness-of-array-qreplace
(array-queuep (queue) ∧ (¬ array-qemptyp (queue)))
→ (mapup-queue (array-qreplace (item, queue))

= qreplace (item, mapup-queue (queue)))

Event: Disable correctness-of-array-qreplace.

Theorem: length-mapup-queue-is-qcurrlength
array-queuep (queue) → (length (mapup-queue (queue)) = getnth (’2, queue))

Event: Disable length-mapup-queue-is-qcurrlength.

Definition: qfirst2 (i , j , qtable) = qfirst (getnth2 (i , j , qtable))

Definition:
enq2 (msg , i , j , qtable) = putnth2 (enq (msg , getnth2 (i , j , qtable)), i , j , qtable)

Definition:
deq2 (i , j , qtable) = putnth2 (deq (getnth2 (i , j , qtable)), i , j , qtable)

Definition:
qfullp2 (i , j , qtable, max ) = qfullp (getnth2 (i , j , qtable), max )

Definition: qemptyp2 (i , j , qtable) = qemptyp (getnth2 (i , j , qtable))

Theorem: array-qemptyp-implies-not-array-qfullp
(array-queuep (queue) ∧ array-qemptyp (queue))
→ (¬ array-qfullp (queue))

Theorem: array-qfirst-array-enq
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue)) ∧ (¬ array-qfullp (queue))))
→ (array-qfirst (array-enq (item, queue)) = array-qfirst (queue))

Event: Disable array-qfirst-array-enq.

Theorem: array-qfirst-array-enq1
(array-queuep (queue) ∧ array-qemptyp (queue))
→ (array-qfirst (array-enq (item, queue)) = item)

Event: Disable array-qfirst-array-enq1.
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Definition: tm-wordsize = ’16

Definition: tm-wordlub = ’65536

Definition:
alu-result (value, carry) = cons (value, cons (carry , ’nil))

Definition: alu-value (alu-result) = car (alu-result)

Definition: alu-carry (alu-result) = car (cdr (alu-result))

Definition:
tm-alu-decr (a)
= if a ' 0 then ’(65535 *1*true)

else alu-result ((a − 1) mod ’65536, ’*1*false) endif

Definition:
tm-alu-decr-mod (a, b)
= alu-result (decr-mod (a mod ’65536, b mod ’65536), ’*1*false)

Definition:
tm-alu-difference (a, b)
= if b < a

then alu-result ((’65536 − (a − b)) mod ’65536, ’*1*true)
else alu-result ((b − a) mod ’65536, ’*1*false) endif

Definition:
tm-alu-incr (a)
= if (1 + a) < ’65536 then alu-result (1 + a, ’*1*false)

else ’(0 *1*true) endif

Definition:
tm-alu-incr-mod (a, b)
= alu-result (incr-mod (a mod ’65536, b mod ’65536), ’*1*false)

Definition:
tm-alu-mod (a, b)
= if (b mod ’65536) ' 0 then alu-result (a mod ’65536, ’*1*false)

else alu-result (a mod (b mod ’65536), ’*1*false) endif

Definition:
tm-alu-mult (a, b)
= if (a ∗ b) < ’65536 then alu-result (a ∗ b, ’*1*false)

else alu-result ((a ∗ b) mod ’65536, ’*1*true) endif
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Definition:
tm-alu-plus (a, b)
= if (a + b) < ’65536 then alu-result (a + b, ’*1*false)

else alu-result ((a + b) mod ’65536, ’*1*true) endif

Theorem: finite-numberp-alu-value-tm-alu-decr
finite-numberp (alu-value (tm-alu-decr (a)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-decr.

Theorem: lessp-alu-value-tm-alu-decr-wordsize
(alu-value (tm-alu-decr (a)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-decr-wordsize.

Theorem: lessp-alu-value-tm-alu-decr-wordsize-linear
alu-value (tm-alu-decr (a)) < ’65536

Event: Disable lessp-alu-value-tm-alu-decr-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-decr
alu-value (tm-alu-decr (a)) ∈ N

Event: Disable numberp-alu-value-tm-alu-decr.

Theorem: tm-alu-decr-value-identical-to-ideal-result
((a 6' 0) ∧ (a < ’65536)) → (alu-value (tm-alu-decr (a)) = (a − 1))

Event: Disable tm-alu-decr-value-identical-to-ideal-result.

Theorem: finite-numberp-alu-value-tm-alu-decr-mod
finite-numberp (alu-value (tm-alu-decr-mod (a, b)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-decr-mod.

Theorem: lessp-alu-value-tm-alu-decr-mod-wordsize
(alu-value (tm-alu-decr-mod (a, b)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-decr-mod-wordsize.

Theorem: lessp-alu-value-tm-alu-decr-mod-wordsize-linear
alu-value (tm-alu-decr-mod (a, b)) < ’65536
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Event: Disable lessp-alu-value-tm-alu-decr-mod-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-decr-mod
alu-value (tm-alu-decr-mod (a, b)) ∈ N

Event: Disable numberp-alu-value-tm-alu-decr-mod.

Theorem: tm-alu-decr-mod-value-identical-to-ideal-result
((a < ’65536) ∧ (b < ’65536))
→ (alu-value (tm-alu-decr-mod (a, b)) = decr-mod (a, b))

Event: Disable tm-alu-decr-mod-value-identical-to-ideal-result.

Theorem: finite-numberp-alu-value-tm-alu-incr
finite-numberp (alu-value (tm-alu-incr (a)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-incr.

Theorem: lessp-alu-value-tm-alu-incr-wordsize
(alu-value (tm-alu-incr (a)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-incr-wordsize.

Theorem: lessp-alu-value-tm-alu-incr-wordsize-linear
alu-value (tm-alu-incr (a)) < ’65536

Event: Disable lessp-alu-value-tm-alu-incr-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-incr
alu-value (tm-alu-incr (a)) ∈ N

Event: Disable numberp-alu-value-tm-alu-incr.

Theorem: tm-alu-incr-value-identical-to-ideal-result
((1 + a) < ’65536) → (alu-value (tm-alu-incr (a)) = (1 + a))

Event: Disable tm-alu-incr-value-identical-to-ideal-result.

Theorem: finite-numberp-alu-value-tm-alu-incr-mod
finite-numberp (alu-value (tm-alu-incr-mod (a, b)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-incr-mod.
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Theorem: lessp-alu-value-tm-alu-incr-mod-wordsize
(alu-value (tm-alu-incr-mod (a, b)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-incr-mod-wordsize.

Theorem: lessp-alu-value-tm-alu-incr-mod-wordsize-linear
alu-value (tm-alu-incr-mod (a, b)) < ’65536

Event: Disable lessp-alu-value-tm-alu-incr-mod-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-incr-mod
alu-value (tm-alu-incr-mod (a, b)) ∈ N

Event: Disable numberp-alu-value-tm-alu-incr-mod.

Theorem: tm-alu-incr-mod-value-identical-to-ideal-result
((a < ’65536) ∧ (b < ’65536))
→ (alu-value (tm-alu-incr-mod (a, b)) = incr-mod (a, b))

Event: Disable tm-alu-incr-mod-value-identical-to-ideal-result.

Theorem: finite-numberp-alu-value-tm-alu-mod
finite-numberp (alu-value (tm-alu-mod (a, b)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-mod.

Theorem: lessp-alu-value-tm-alu-mod-wordsize
(alu-value (tm-alu-mod (a, b)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-mod-wordsize.

Theorem: lessp-alu-value-tm-alu-mod-wordsize-linear
alu-value (tm-alu-mod (a, b)) < ’65536

Event: Disable lessp-alu-value-tm-alu-mod-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-mod
alu-value (tm-alu-mod (a, b)) ∈ N

Event: Disable numberp-alu-value-tm-alu-mod.
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Theorem: tm-alu-mod-value-identical-to-ideal-result
((b 6' 0) ∧ (b < ’65536))
→ (alu-value (tm-alu-mod (a, b)) = (a mod b))

Event: Disable tm-alu-mod-value-identical-to-ideal-result.

Theorem: finite-numberp-alu-value-tm-alu-mult
finite-numberp (alu-value (tm-alu-mult (a, b)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-mult.

Theorem: lessp-alu-value-tm-alu-mult-wordsize
(alu-value (tm-alu-mult (a, b)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-mult-wordsize.

Theorem: lessp-alu-value-tm-alu-mult-wordsize-linear
alu-value (tm-alu-mult (a, b)) < ’65536

Event: Disable lessp-alu-value-tm-alu-mult-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-mult
alu-value (tm-alu-mult (a, b)) ∈ N

Event: Disable numberp-alu-value-tm-alu-mult.

Theorem: tm-alu-mult-value-identical-to-ideal-result
((a ∗ b) < ’65536) → (alu-value (tm-alu-mult (a, b)) = (a ∗ b))

Event: Disable tm-alu-mult-value-identical-to-ideal-result.

Theorem: finite-numberp-alu-value-tm-alu-plus
finite-numberp (alu-value (tm-alu-plus (a, b)), ’65536)

Event: Disable finite-numberp-alu-value-tm-alu-plus.

Theorem: lessp-alu-value-tm-alu-plus-wordsize
(alu-value (tm-alu-plus (a, b)) < ’65536) = ’*1*true

Event: Disable lessp-alu-value-tm-alu-plus-wordsize.

Theorem: lessp-alu-value-tm-alu-plus-wordsize-linear
alu-value (tm-alu-plus (a, b)) < ’65536
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Event: Disable lessp-alu-value-tm-alu-plus-wordsize-linear.

Theorem: numberp-alu-value-tm-alu-plus
alu-value (tm-alu-plus (a, b)) ∈ N

Event: Disable numberp-alu-value-tm-alu-plus.

Theorem: tm-alu-plus-value-identical-to-ideal-result
((a + b) < ’65536) → (alu-value (tm-alu-plus (a, b)) = (a + b))

Event: Disable tm-alu-plus-value-identical-to-ideal-result.

Event: Let us define the theory tm-alu-arithmetic to consist of the follow-
ing events: tm-alu-plus-value-identical-to-ideal-result, numberp-alu-value-tm-
alu-plus, lessp-alu-value-tm-alu-plus-wordsize-linear, lessp-alu-value-tm-alu-plus-
wordsize, finite-numberp-alu-value-tm-alu-plus, tm-alu-mult-value-identical-to-
ideal-result, numberp-alu-value-tm-alu-mult, lessp-alu-value-tm-alu-mult-wordsize-
linear, lessp-alu-value-tm-alu-mult-wordsize, finite-numberp-alu-value-tm-alu-mult,
tm-alu-mod-value-identical-to-ideal-result, numberp-alu-value-tm-alu-mod, lessp-
alu-value-tm-alu-mod-wordsize-linear, lessp-alu-value-tm-alu-mod-wordsize, finite-
numberp-alu-value-tm-alu-mod, tm-alu-incr-mod-value-identical-to-ideal-result,
numberp-alu-value-tm-alu-incr-mod, lessp-alu-value-tm-alu-incr-mod-wordsize-
linear, lessp-alu-value-tm-alu-incr-mod-wordsize, finite-numberp-alu-value-tm-
alu-incr-mod, tm-alu-incr-value-identical-to-ideal-result, numberp-alu-value-tm-
alu-incr, lessp-alu-value-tm-alu-incr-wordsize-linear, lessp-alu-value-tm-alu-incr-
wordsize, finite-numberp-alu-value-tm-alu-incr, tm-alu-decr-mod-value-identical-
to-ideal-result, numberp-alu-value-tm-alu-decr-mod, lessp-alu-value-tm-alu-decr-
mod-wordsize-linear, lessp-alu-value-tm-alu-decr-mod-wordsize, finite-numberp-
alu-value-tm-alu-decr-mod, tm-alu-decr-value-identical-to-ideal-result, numberp-
alu-value-tm-alu-decr, lessp-alu-value-tm-alu-decr-wordsize-linear, lessp-alu-value-
tm-alu-decr-wordsize, finite-numberp-alu-value-tm-alu-decr.

Definition: tm-incr (a) = ((1 + a) mod ’65536)

Definition:
tm-incrn (n, a)
= if n ' 0 then a

else tm-incr (tm-incrn (n − 1, a)) endif

Definition:
tm-decr (a)
= if a ' 0 then ’65535

else a − 1 endif
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Theorem: finite-numberp-tm-incr
finite-numberp (tm-incr (a), ’65536)

Event: Disable finite-numberp-tm-incr.

Theorem: finite-numberp-tm-incrn
finite-numberp (a, ’65536) → finite-numberp (tm-incrn (n, a), ’65536)

Event: Disable finite-numberp-tm-incrn.

Theorem: finite-numberp-tm-decr
finite-numberp (a, ’65536) → finite-numberp (tm-decr (a), ’65536)

Event: Disable finite-numberp-tm-decr.

Event: Add the shell tm, with recognizer function symbol tm-shellp and 14
accessors: tm-memory , with type restriction (none-of) and default value zero;
tm-regs, with type restriction (none-of) and default value zero; tm-cc, with
type restriction (none-of) and default value zero; tm-error , with type restriction
(none-of) and default value zero; tm-svcflag , with type restriction (none-of) and
default value zero; tm-svcid , with type restriction (none-of) and default value
zero; tm-base, with type restriction (none-of) and default value zero; tm-limit ,
with type restriction (none-of) and default value zero; tm-slimit , with type
restriction (none-of) and default value zero; tm-svmode, with type restriction
(none-of) and default value zero; tm-rwstate, with type restriction (none-of)
and default value zero; tm-clock , with type restriction (none-of) and default
value zero; tm-iports, with type restriction (none-of) and default value zero;
tm-oports, with type restriction (none-of) and default value zero.

Definition: tm-regsize = ’3

Definition: tm-charsize = ’8

Definition: tm-ccsize = ’2

Definition: tm-errorsize = ’6

Definition: tm-svcflagsize = ’1

Definition: tm-svcidsize = ’7

Definition: tm-cclub = ’4

Definition: tm-errorlub = ’64
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Definition: tm-svcflaglub = ’2

Definition: tm-svcidlub = ’128

Definition: tm-reglength = ’8

Definition: tm-memlength = ’65536

Definition: tm-charlub = ’256

Definition: tm-port-length = ’16

Definition: tm-pc-address = ’0

Definition: tm-sp-address = ’1

Definition:
tm-set-memory (memory , tm)
= tm (memory ,

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-regs (regs, tm)
= tm (tm-memory (tm),

regs,
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
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tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-cc (cc, tm)
= tm (tm-memory (tm),

tm-regs (tm),
cc,
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-error (error , tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
error ,
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-svcflag (svcflag , tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
svcflag ,
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tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-svcid (svcid , tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
svcid ,
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-base (base, tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
base,
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
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tm-set-limit (limit , tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
limit ,
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-slimit (slimit , tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
slimit ,
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-svmode (svmode, tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
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svmode,
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-rwstate (rwstate, tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
rwstate,
tm-clock (tm),
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-clock (clock , tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
clock ,
tm-iports (tm),
tm-oports (tm))

Definition:
tm-set-iports (iports, tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
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tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
iports,
tm-oports (tm))

Definition:
tm-set-oports (oports, tm)
= tm (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm),
tm-slimit (tm),
tm-svmode (tm),
tm-rwstate (tm),
tm-clock (tm),
tm-iports (tm),
oports)

Definition: tm-pc (tm) = getnth (’0, tm-regs (tm))

Definition:
tm-set-pc (pc, tm) = tm-set-regs (putnth (pc, ’0, tm-regs (tm)), tm)

Definition: tm-sp (tm) = getnth (’1, tm-regs (tm))

Definition:
tm-set-sp (sp, tm) = tm-set-regs (putnth (sp, ’1, tm-regs (tm)), tm)

Definition: tm-non-zero-no-carry-condition = ’0

Definition: tm-zero-no-carry-condition = ’1

Definition: tm-non-zero-carry-condition = ’2

Definition: tm-zero-carry-condition = ’3
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Definition:
tm-cc-value (alu-result)
= if alu-value (alu-result) ' 0

then if falsep (alu-carry (alu-result)) then ’1
else ’3 endif

elseif falsep (alu-carry (alu-result)) then ’0
else ’2 endif

Definition: tm-cc-divisor = ’4

Definition: tm-error-divisor = ’256

Definition: tm-svcflag-divisor = ’512

Definition:
tm-pack-psw (cc, error , svcflag , svcid)
= (cc + ((error ∗ ’4)

+ ((svcflag ∗ ’256) + (svcid ∗ ’512))))

Theorem: finite-numberp-tm-pack-psw1
(finite-numberp (cc, ’4)
∧ (finite-numberp (error , ’64)

∧ (finite-numberp (svcflag , ’2) ∧ finite-numberp (svcid , ’128))))
→ finite-numberp (tm-pack-psw (cc, error , svcflag , svcid), ’65536)

Event: Disable finite-numberp-tm-pack-psw1.

Definition: tm-unpack-cc (psw) = (psw mod ’4)

Definition: tm-unpack-error (psw) = ((psw mod ’256) ÷ ’4)

Definition:
tm-unpack-svcflag (psw) = ((psw mod ’512) ÷ ’256)

Definition: tm-unpack-svcid (psw) = (psw ÷ ’512)

Theorem: finite-numberp-tm-unpack-cc
finite-numberp (tm-unpack-cc (psw), ’4)

Event: Disable finite-numberp-tm-unpack-cc.

Theorem: finite-numberp-tm-unpack-error
finite-numberp (tm-unpack-error (psw), ’64)

Event: Disable finite-numberp-tm-unpack-error.
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Theorem: finite-numberp-tm-unpack-svcflag
finite-numberp (tm-unpack-svcflag (psw), ’2)

Event: Disable finite-numberp-tm-unpack-svcflag.

Theorem: finite-numberp-tm-unpack-svcid
finite-numberp (psw , ’65536) → finite-numberp (tm-unpack-svcid (psw), ’128)

Event: Disable finite-numberp-tm-unpack-svcid.

Definition: tm-register-save-area-addr = ’0

Definition: tm-clock-new-pc-addr = ’3

Definition: tm-error-new-pc-addr = ’4

Definition: tm-svc-new-pc-addr = ’5

Definition: tm-input-new-pc-addr = ’6

Definition: tm-output-new-pc-addr = ’7

Definition: tm-svcid-addr = ’8

Definition: tm-input-devid-addr = ’8

Definition: tm-input-char-addr = ’9

Definition: tm-output-devid-addr = ’9

Definition: tm-no-error = ’0

Definition: tm-halt-status = ’1

Definition: tm-opcode-error = ’2

Definition: tm-privilege-error = ’3

Definition: tm-stack-overflow-error = ’4

Definition: tm-stack-underflow-error = ’5

Definition: tm-address-error = ’6

Definition: tm-pc-address-error = ’7

Definition: tm-supervisor-mode = ’1
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Definition: tm-user-mode = ’0

Definition: tm-in-supervisor-mode (tm) = (tm-svmode (tm) = ’1)

Definition: tm-wait-state = ’1

Definition: tm-run-state = ’0

Definition: tm-waiting (tm) = (tm-rwstate (tm) = ’1)

Definition: tm-svc = ’1

Definition: tm-no-svc = ’0

Definition: tm-cleared-svcflag = ’0

Event: Add the shell tm-iport , with recognizer function symbol tm-iportp and
3 accessors: tm-iinterrupt-flag , with type restriction (none-of) and default value
zero; tm-ierror-flag , with type restriction (none-of) and default value zero; tm-
ichar , with type restriction (none-of) and default value zero.

Event: Add the shell tm-oport , with recognizer function symbol tm-oportp
and 3 accessors: tm-ointerrupt-flag , with type restriction (none-of) and default
value zero; tm-obusy-flag , with type restriction (none-of) and default value zero;
tm-ochar , with type restriction (none-of) and default value zero.

Definition:
tm-iport-errorp (id , ports) = (tm-ierror-flag (getnth (id , ports)) = ’1)

Definition:
tm-clear-input-interrupt (id , ports)
= putnth (tm-iport (’0,

tm-ierror-flag (getnth (id , ports)),
tm-ichar (getnth (id , ports))),

id ,
ports)

Definition:
tm-post-input-interrupt (char , id , ports)
= putnth (tm-iport (’1, tm-iinterrupt-flag (getnth (id , ports)), char),

id ,
ports)

Definition:
tm-oport-idlep (id , ports) = (tm-obusy-flag (getnth (id , ports)) = ’0)
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Definition:
tm-start-output (char , id , ports)
= putnth (tm-oport (’0, ’1, char mod ’256), id , ports)

Definition:
tm-post-output-interrupt (id , ports)
= putnth (’(*1*quote tm-oport 1 0 0), id , ports)

Definition:
tm-clear-output-interrupt (id , ports)
= putnth (tm-oport (’0,

tm-obusy-flag (getnth (id , ports)),
tm-ochar (getnth (id , ports))),

id ,
ports)

Definition:
real-addr (source, num) = cons (source, cons (num, ’nil))

Definition: real-addr-source (real-addr) = car (real-addr)

Definition: real-addr-num (real-addr) = car (cdr (real-addr))

Definition: tm-arg-mode (x ) = car (x )

Definition: tm-arg-datum (x ) = car (cdr (x ))

Definition: tm-arg-index (x ) = car (cdr (cdr (x )))

Definition: tm-fix-word (n) = (n mod ’65536)

Definition: tm-fix-reg-address (n) = (n mod ’8)

Definition:
tm-compute-address (arg , tm)
= if tm-arg-mode (arg) ' 0

then real-addr (’0,
tm-fix-word (tm-arg-datum (arg) + tm-arg-index (arg)))

elseif tm-arg-mode (arg) = ’1
then real-addr (’1, tm-fix-reg-address (tm-arg-datum (arg)))
elseif tm-arg-mode (arg) = ’2
then real-addr (’2,

tm-fix-word (tm-arg-datum (arg) + tm-arg-index (arg)))
else real-addr (’2,

tm-fix-word (getnth (tm-fix-reg-address (tm-arg-datum (arg)),
tm-regs (tm))

+ tm-arg-index (arg))) endif
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Definition:
tm-good-address (addr , tm)
= if real-addr-source (addr) ' 0

then finite-numberp (real-addr-num (addr), ’65536)
elseif real-addr-source (addr) = ’1
then finite-numberp (real-addr-num (addr), ’8)
elseif tm-in-supervisor-mode (tm)
then finite-numberp (real-addr-num (addr), ’65536)
else finite-numberp (real-addr-num (addr),

min (’65536 − tm-base (tm), tm-limit (tm))) endif

Definition:
tm-incr-address (addr)
= if real-addr-source (addr) ' 0

then real-addr (real-addr-source (addr), tm-incr (real-addr-num (addr)))
elseif real-addr-source (addr) = ’1
then real-addr (real-addr-source (addr),

(1 + real-addr-num (addr)) mod ’8)
else real-addr (real-addr-source (addr),

tm-incr (real-addr-num (addr))) endif

Definition:
tm-incrn-address (n, a)
= if n ' 0 then a

else tm-incr-address (tm-incrn-address (n − 1, a)) endif

Definition:
tm-fetch-from-memory (addr , tm)
= if tm-in-supervisor-mode (tm) then getnth (addr , tm-memory (tm))

else getnth (tm-base (tm) + addr , tm-memory (tm)) endif

Definition:
tm-store-in-memory (value, addr , tm)
= if tm-in-supervisor-mode (tm)

then tm-set-memory (putnth (value, addr , tm-memory (tm)), tm)
else tm-set-memory (putnth (value,

tm-base (tm) + addr ,
tm-memory (tm)),

tm) endif

Definition:
tm-fetch-from-regmem (addr , tm) = getnth (addr , tm-regs (tm))

Definition:
tm-store-in-regmem (value, addr , tm)
= tm-set-regs (putnth (value, addr , tm-regs (tm)), tm)
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Definition:
tm-fetch (addr , tm)
= if real-addr-source (addr) ' 0 then real-addr-num (addr)

elseif real-addr-source (addr) = ’1
then tm-fetch-from-regmem (real-addr-num (addr), tm)
else tm-fetch-from-memory (real-addr-num (addr), tm) endif

Definition:
tm-store (value, addr , tm)
= if real-addr-source (addr) ' 0 then tm

elseif real-addr-source (addr) = ’1
then tm-store-in-regmem (value, real-addr-num (addr), tm)
else tm-store-in-memory (value, real-addr-num (addr), tm) endif

Definition: tm-stack-overflowp (tm) = (tm-sp (tm) ' 0)

Definition:
tm-stack-underflowp (tm)
= if tm-in-supervisor-mode (tm) then (1 + tm-sp (tm)) 6< tm-slimit (tm)

else (1 + tm-sp (tm))
6< min (’65536 − tm-base (tm), tm-limit (tm)) endif

Theorem: tm-stack-underflowp-guards-good-address
((¬ tm-stack-underflowp (tm)) ∧ finite-numberp (tm-slimit (tm), ’65536))
→ tm-good-address (real-addr (’2, 1 + tm-sp (tm)), tm)

Event: Disable tm-stack-underflowp-guards-good-address.

Definition:
tm-execute-add (addr1 , addr2 , tm)
= tm-store (alu-value (tm-alu-plus (tm-fetch (addr1 , tm), tm-fetch (addr2 , tm))),

addr1 ,
tm-set-cc (tm-cc-value (tm-alu-plus (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
tm))

Definition:
tm-execute-branch (addr , tm) = tm-set-pc (tm-fetch (addr , tm), tm)

Definition:
tm-execute-branch-on-zero (addr , tm)
= if tm-cc (tm) = ’1 then tm-set-pc (tm-fetch (addr , tm), tm)

else tm endif
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Definition:
tm-execute-branch-not-zero (addr , tm)
= if tm-cc (tm) = ’1 then tm

else tm-set-pc (tm-fetch (addr , tm), tm) endif

Definition:
tm-execute-call (addr , tm)
= if tm-stack-overflowp (tm) then tm-set-error (’4, tm)

elseif tm-good-address (real-addr (’2, tm-sp (tm)), tm)
then tm-store (tm-pc (tm),

real-addr (’2, tm-sp (tm)),
tm-set-pc (tm-fetch (addr , tm),

tm-set-sp (tm-decr (tm-sp (tm)), tm)))
else tm-set-error (’6, tm) endif

Definition:
tm-execute-compare (addr1 , addr2 , tm)
= tm-set-cc (tm-cc-value (tm-alu-difference (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
tm)

Definition:
tm-execute-decr (addr , tm)
= tm-store (alu-value (tm-alu-decr (tm-fetch (addr , tm))),

addr ,
tm-set-cc (tm-cc-value (tm-alu-decr (tm-fetch (addr , tm))), tm))

Definition:
tm-execute-decr-mod (addr1 , addr2 , tm)
= tm-store (alu-value (tm-alu-decr-mod (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
addr1 ,
tm-set-cc (tm-cc-value (tm-alu-decr-mod (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
tm))

Definition:
tm-execute-incr (addr , tm)
= tm-store (alu-value (tm-alu-incr (tm-fetch (addr , tm))),

addr ,
tm-set-cc (tm-cc-value (tm-alu-incr (tm-fetch (addr , tm))), tm))

Definition:
tm-execute-incr-mod (addr1 , addr2 , tm)
= tm-store (alu-value (tm-alu-incr-mod (tm-fetch (addr1 , tm),
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tm-fetch (addr2 , tm))),
addr1 ,
tm-set-cc (tm-cc-value (tm-alu-incr-mod (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
tm))

Definition:
tm-execute-load-base (addr , tm)
= if tm-in-supervisor-mode (tm) then tm-set-base (tm-fetch (addr , tm), tm)

else tm-set-error (’3, tm) endif

Definition:
tm-execute-load-limit (addr , tm)
= if tm-in-supervisor-mode (tm) then tm-set-limit (tm-fetch (addr , tm), tm)

else tm-set-error (’3, tm) endif

Definition:
tm-execute-load-psw (addr , tm)
= if tm-in-supervisor-mode (tm)

then tm-set-svmode (’0,
tm-set-pc (tm-fetch (addr , tm),

tm-set-sp (tm-fetch (tm-incrn-address (’1,
addr),

tm),
tm-set-cc (tm-unpack-cc (tm-fetch (tm-incrn-address (’2,

addr),
tm)),

tm-set-error (tm-unpack-error (tm-fetch (tm-incrn-address (’2,
addr),

tm)),
tm-set-svcflag (tm-unpack-svcflag (tm-fetch (tm-incrn-address (’2,

addr),
tm)),

tm-set-svcid (tm-unpack-svcid (tm-fetch (tm-incrn-address (’2,
addr),

tm)),
tm)))))))

else tm-set-error (’3, tm) endif

Definition:
tm-execute-mod (addr1 , addr2 , tm)
= tm-store (alu-value (tm-alu-mod (tm-fetch (addr1 , tm), tm-fetch (addr2 , tm))),

addr1 ,
tm-set-cc (tm-cc-value (tm-alu-mod (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
tm))
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Definition:
tm-execute-move (addr1 , addr2 , tm) = tm-store (tm-fetch (addr2 , tm), addr1 , tm)

Definition:
tm-execute-multiply (addr1 , addr2 , tm)
= tm-store (alu-value (tm-alu-mult (tm-fetch (addr1 , tm), tm-fetch (addr2 , tm))),

addr1 ,
tm-set-cc (tm-cc-value (tm-alu-mult (tm-fetch (addr1 , tm),

tm-fetch (addr2 , tm))),
tm))

Definition:
tm-execute-post-output-interrupt (addr , tm)
= if tm-in-supervisor-mode (tm)

then tm-set-oports (tm-post-output-interrupt (tm-fetch (addr , tm),
tm-oports (tm)),

tm)
else tm-set-error (’3, tm) endif

Definition:
tm-execute-return (tm)
= if tm-stack-underflowp (tm) then tm-set-error (’5, tm)

else tm-set-pc (tm-fetch (real-addr (’2, tm-incr (tm-sp (tm))), tm),
tm-set-sp (tm-incr (tm-sp (tm)), tm)) endif

Definition:
tm-execute-run (tm)
= if tm-in-supervisor-mode (tm) then tm-set-rwstate (’0, tm)

else tm-set-error (’3, tm) endif

Definition:
tm-execute-set-clock (addr , tm)
= if tm-in-supervisor-mode (tm) then tm-set-clock (tm-fetch (addr , tm), tm)

else tm-set-error (’3, tm) endif

Definition:
tm-execute-start-output (addr1 , addr2 , tm)
= if tm-in-supervisor-mode (tm)

then tm-set-oports (tm-start-output (tm-fetch (addr2 , tm),
tm-fetch (addr1 , tm),
tm-oports (tm)),

tm)
else tm-set-error (’3, tm) endif

Definition:
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tm-execute-svc (addr , tm)
= if tm-in-supervisor-mode (tm) then tm

else tm-set-svcflag (’1,
tm-set-svcid (tm-fetch (addr , tm) mod ’128,

tm)) endif

Definition:
tm-execute-svc-return (addr , tm)
= if tm-in-supervisor-mode (tm)

then tm-set-svmode (’0,
tm-set-pc (tm-fetch (addr , tm),

tm-set-sp (tm-fetch (tm-incrn-address (’1,
addr),

tm),
tm-set-cc (tm-unpack-cc (tm-fetch (tm-incrn-address (’2,

addr),
tm)),

tm-set-error (tm-unpack-error (tm-fetch (tm-incrn-address (’2,
addr),

tm)),
tm-set-svcflag (’0,

tm-set-svcid (tm-unpack-svcid (tm-fetch (tm-incrn-address (’2,
addr),

tm)),
tm)))))))

else tm-set-error (’3, tm) endif

Definition:
tm-execute-test-iport (addr , tm)
= if tm-in-supervisor-mode (tm)

then if tm-iport-errorp (tm-fetch (addr , tm) mod ’16, tm-iports (tm))
then tm-set-cc (’1, tm)
else tm-set-cc (’0, tm) endif

else tm-set-error (’3, tm) endif

Definition:
tm-execute-test-oport (addr , tm)
= if tm-in-supervisor-mode (tm)

then if tm-oport-idlep (tm-fetch (addr , tm) mod ’16, tm-oports (tm))
then tm-set-cc (’1, tm)
else tm-set-cc (’0, tm) endif

else tm-set-error (’3, tm) endif

Definition:
tm-execute-wait (tm)
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= if tm-in-supervisor-mode (tm)
then tm-set-rwstate (’1, tm-set-svmode (’0, tm))
else tm-set-error (’3, tm) endif

Definition: tm-opcode-size = ’6

Definition: tm-mode-size = ’2

Definition: tm-index-size = ’3

Definition: tm-opcode-divisor = ’64

Definition: tm-mode1-divisor = ’256

Definition: tm-index1-divisor = ’2048

Definition: tm-mode2-divisor = ’8192

Definition: tm-opcode (instruction) = (instruction mod ’64)

Definition:
tm-mode1 (instruction) = ((instruction mod ’256) ÷ ’64)

Definition:
tm-index1 (instruction) = ((instruction mod ’2048) ÷ ’256)

Definition:
tm-mode2 (instruction) = ((instruction mod ’8192) ÷ ’2048)

Definition: tm-index2 (instruction) = (instruction ÷ ’8192)

Definition:
tm-nullary-instructionp (instruction)
= ((tm-opcode (instruction) mod ’4) = ’0)

Definition:
tm-unary-instructionp (instruction)
= ((tm-opcode (instruction) mod ’2) = ’0)

Definition:
tm-datum1 (instruction-list) = car (cdr (instruction-list))

Definition:
tm-datum2 (instruction-list) = car (cdr (cdr (instruction-list)))

Definition:
tm-arg1 (instruction-list)
= cons (tm-mode1 (car (instruction-list)),

cons (tm-datum1 (instruction-list),
cons (tm-index1 (car (instruction-list)), ’nil)))
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Definition:
tm-arg2 (instruction-list)
= cons (tm-mode2 (car (instruction-list)),

cons (tm-datum2 (instruction-list),
cons (tm-index2 (car (instruction-list)), ’nil)))

Definition: tm-return-opcode = ’0

Definition: tm-wait-opcode = ’4

Definition: tm-run-opcode = ’8

Definition:
tm-execute-nullary (opcode, tm)
= if opcode = ’0 then tm-execute-return (tm)

elseif opcode = ’8 then tm-execute-run (tm)
elseif opcode = ’4 then tm-execute-wait (tm)
else tm-set-error (’2, tm) endif

Definition: tm-br-opcode = ’2

Definition: tm-brnz-opcode = ’6

Definition: tm-brz-opcode = ’10

Definition: tm-call-opcode = ’14

Definition: tm-decr-opcode = ’18

Definition: tm-incr-opcode = ’22

Definition: tm-lbase-opcode = ’26

Definition: tm-llimit-opcode = ’30

Definition: tm-lpsw-opcode = ’34

Definition: tm-post-opcode = ’38

Definition: tm-svc-opcode = ’42

Definition: tm-svc-return-opcode = ’46

Definition: tm-testi-opcode = ’50

Definition: tm-testo-opcode = ’54

Definition: tm-time-opcode = ’58
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Definition:
tm-execute-unary (opcode, addr , tm)
= if ¬ tm-good-address (addr , tm) then tm-set-error (’6, tm)

elseif opcode = ’2 then tm-execute-branch (addr , tm)
elseif opcode = ’10 then tm-execute-branch-on-zero (addr , tm)
elseif opcode = ’6 then tm-execute-branch-not-zero (addr , tm)
elseif opcode = ’14 then tm-execute-call (addr , tm)
elseif opcode = ’18 then tm-execute-decr (addr , tm)
elseif opcode = ’22 then tm-execute-incr (addr , tm)
elseif opcode = ’26 then tm-execute-load-base (addr , tm)
elseif opcode = ’30 then tm-execute-load-limit (addr , tm)
elseif opcode = ’34 then tm-execute-load-psw (addr , tm)
elseif opcode = ’58 then tm-execute-set-clock (addr , tm)
elseif opcode = ’50 then tm-execute-test-iport (addr , tm)
elseif opcode = ’54 then tm-execute-test-oport (addr , tm)
elseif opcode = ’42 then tm-execute-svc (addr , tm)
elseif opcode = ’46 then tm-execute-svc-return (addr , tm)
elseif opcode = ’38 then tm-execute-post-output-interrupt (addr , tm)
else tm-set-error (’2, tm) endif

Definition: tm-add-opcode = ’1

Definition: tm-compare-opcode = ’3

Definition: tm-decr-mod-opcode = ’5

Definition: tm-incr-mod-opcode = ’7

Definition: tm-mod-opcode = ’9

Definition: tm-move-opcode = ’11

Definition: tm-mult-opcode = ’13

Definition: tm-stout-opcode = ’15

Definition:
tm-execute-binary (opcode, addr1 , addr2 , tm)
= if (¬ tm-good-address (addr1 , tm))

∨ (¬ tm-good-address (addr2 , tm)) then tm-set-error (’6, tm)
elseif opcode = ’1 then tm-execute-add (addr1 , addr2 , tm)
elseif opcode = ’3 then tm-execute-compare (addr1 , addr2 , tm)
elseif opcode = ’5 then tm-execute-decr-mod (addr1 , addr2 , tm)
elseif opcode = ’7 then tm-execute-incr-mod (addr1 , addr2 , tm)
elseif opcode = ’9 then tm-execute-mod (addr1 , addr2 , tm)
elseif opcode = ’11 then tm-execute-move (addr1 , addr2 , tm)
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elseif opcode = ’13 then tm-execute-multiply (addr1 , addr2 , tm)
elseif opcode = ’15 then tm-execute-start-output (addr1 , addr2 , tm)
else tm-set-error (’2, tm) endif

Definition:
tm-execute-instruction (instruction, tm)
= if length (instruction) = ’1

then tm-execute-nullary (tm-opcode (car (instruction)), tm)
elseif length (instruction) = ’2
then tm-execute-unary (tm-opcode (car (instruction)),

tm-compute-address (tm-arg1 (instruction), tm),
tm)

elseif length (instruction) = ’3
then tm-execute-binary (tm-opcode (car (instruction)),

tm-compute-address (tm-arg1 (instruction), tm),
tm-compute-address (tm-arg2 (instruction), tm),
tm)

else tm-set-error (’2, tm) endif

Definition:
tm-fetch-opcode (tm) = tm-fetch (real-addr (’2, tm-pc (tm)), tm)

Definition:
tm-fetch-arg1 (tm) = tm-fetch (real-addr (’2, tm-incrn (’1, tm-pc (tm))), tm)

Definition:
tm-fetch-arg2 (tm) = tm-fetch (real-addr (’2, tm-incrn (’2, tm-pc (tm))), tm)

Definition:
tm-execute (opcode, tm)
= if tm-nullary-instructionp (opcode)

then tm-execute-instruction (cons (opcode, ’nil),
tm-set-pc (tm-incrn (’1, tm-pc (tm)), tm))

elseif tm-good-address (real-addr (’2, tm-incrn (’1, tm-pc (tm))), tm)
then if tm-unary-instructionp (opcode)

then tm-execute-instruction (cons (opcode,
cons (tm-fetch-arg1 (tm), ’nil)),

tm-set-pc (tm-incrn (’2, tm-pc (tm)), tm))
elseif tm-good-address (real-addr (’2, tm-incrn (’2, tm-pc (tm))), tm)
then tm-execute-instruction (cons (opcode,

cons (tm-fetch-arg1 (tm),
cons (tm-fetch-arg2 (tm),

’nil))),
tm-set-pc (tm-incrn (’3, tm-pc (tm)), tm))

else tm-set-error (’7, tm) endif
else tm-set-error (’7, tm) endif
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Definition:
tm-decrement-clock (tm)
= if tm-clock (tm) ' 0 then tm

elseif ¬ tm-in-supervisor-mode (tm)
then tm-set-clock (tm-decr (tm-clock (tm)), tm)
else tm endif

Definition:
tm-good-pc-address (tm) = tm-good-address (real-addr (’2, tm-pc (tm)), tm)

Definition:
tm-fetch-execute (tm)
= if tm-good-pc-address (tm)

then tm-execute (tm-fetch-opcode (tm), tm-decrement-clock (tm))
else tm-set-error (’7, tm-decrement-clock (tm)) endif

Definition:
tm-fetch-new-pc-on-interrupt (addr , tm)
= tm-set-pc (tm-fetch-from-memory (addr , tm), tm)

Definition:
tm-store-old-psw-on-interrupt (addr , tm)
= tm-store (tm-pc (tm),

real-addr (’2, addr),
tm-store (tm-sp (tm),

tm-incrn-address (’1, real-addr (’2, addr)),
tm-store (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

tm-incrn-address (’2, real-addr (’2, addr)),
tm)))

Definition:
tm-clock-interruptp (tm)
= ((¬ tm-in-supervisor-mode (tm)) ∧ (tm-clock (tm) ' 0))

Definition:
tm-execute-clock-interrupt (tm)
= tm-set-sp (tm-decr (tm-slimit (tm)),

tm-fetch-new-pc-on-interrupt (’3,
tm-store-old-psw-on-interrupt (’0,

tm-set-svmode (’1,
tm))))

Definition: tm-errorp (tm) = (tm-error (tm) 6= ’0)
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Definition:
tm-execute-error-interrupt (tm)
= tm-set-sp (tm-decr (tm-slimit (tm)),

tm-set-error (’0,
tm-fetch-new-pc-on-interrupt (’4,

tm-store-old-psw-on-interrupt (’0,
tm-set-svmode (’1,

tm)))))

Definition:
tm-svc-interruptp (tm)
= ((¬ tm-in-supervisor-mode (tm)) ∧ (tm-svcflag (tm) = ’1))

Definition:
tm-store-svcid-on-interrupt (tm) = tm-store (tm-svcid (tm), ’(2 8), tm)

Definition:
tm-execute-svc-interrupt (tm)
= tm-set-sp (tm-decr (tm-slimit (tm)),

tm-fetch-new-pc-on-interrupt (’5,
tm-store-svcid-on-interrupt (tm-store-old-psw-on-interrupt (’0,

tm-set-svmode (’1,
tm)))))

Definition: tm-overflow-char (char) = (’256 + char)

Definition:
tm-some-input-interruptp (ports)
= if listp (ports)

then (tm-iinterrupt-flag (car (ports)) = ’1)
∨ tm-some-input-interruptp (cdr (ports))

else ’*1*false endif

Definition:
tm-input-interruptp (tm)
= ((¬ tm-in-supervisor-mode (tm))

∧ tm-some-input-interruptp (tm-iports (tm)))

Definition:
tm-interrupting-input-port (ports)
= if listp (ports)

then if tm-iinterrupt-flag (car (ports)) = ’1 then ’0
else 1 + tm-interrupting-input-port (cdr (ports)) endif

else ’0 endif
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Definition:
tm-store-interrupting-input-device (id , tm)
= tm-store (id ,

’(2 8),
tm-store (tm-ichar (getnth (id , tm-iports (tm))), ’(2 9), tm))

Definition:
tm-execute-input-interrupt (tm)
= tm-set-sp (tm-decr (tm-slimit (tm)),

tm-set-error (’0,
tm-fetch-new-pc-on-interrupt (’6,

tm-set-iports (tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (tm)),
tm-iports (tm)),

tm-store-interrupting-input-device (tm-interrupting-input-port (tm-iports (tm)),
tm-store-old-psw-on-interrupt (’0,

tm-set-svmode (’1,
tm-set-rwstate (’0,

tm))))))))

Definition:
tm-some-output-interruptp (ports)
= if listp (ports)

then (tm-ointerrupt-flag (car (ports)) = ’1)
∨ tm-some-output-interruptp (cdr (ports))

else ’*1*false endif

Definition:
tm-output-interruptp (tm)
= ((¬ tm-in-supervisor-mode (tm))

∧ tm-some-output-interruptp (tm-oports (tm)))

Definition:
tm-interrupting-output-port (ports)
= if listp (ports)

then if tm-ointerrupt-flag (car (ports)) = ’1 then ’0
else 1 + tm-interrupting-output-port (cdr (ports)) endif

else ’0 endif

Definition:
tm-store-interrupting-output-device (id , tm) = tm-store (id , ’(2 9), tm)

Definition:
tm-execute-output-interrupt (tm)
= tm-set-sp (tm-decr (tm-slimit (tm)),

tm-set-error (’0,
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tm-fetch-new-pc-on-interrupt (’7,
tm-set-oports (tm-clear-output-interrupt (tm-interrupting-output-port (tm-oports (tm)),

tm-oports (tm)),
tm-store-interrupting-output-device (tm-interrupting-output-port (tm-oports (tm)),

tm-store-old-psw-on-interrupt (’0,
tm-set-svmode (’1,

tm-set-rwstate (’0,
tm))))))))

Event: Add the shell tm-device-input-event , with recognizer function sym-
bol tm-device-input-eventp and 2 accessors: tm-idevid , with type restriction
(none-of) and default value zero; tm-idatum, with type restriction (none-of)
and default value zero.

Event: Add the shell tm-device-output-event , with recognizer function symbol
tm-device-output-eventp and 1 accessor: tm-odevid , with type restriction (none-
of) and default value zero.

Definition:
tm-post-interrupt (event , tm)
= if tm-device-input-eventp (event)

then tm-set-iports (tm-post-input-interrupt (tm-idatum (event)
mod ’256,
tm-idevid (event) mod ’16,
tm-iports (tm)),

tm)
elseif tm-device-output-eventp (event)
then tm-set-oports (tm-post-output-interrupt (tm-odevid (event)

mod ’16,
tm-oports (tm)),

tm)
else tm endif

Definition:
tm-step (tm)
= if tm-input-interruptp (tm) then tm-execute-input-interrupt (tm)

elseif tm-output-interruptp (tm) then tm-execute-output-interrupt (tm)
elseif tm-waiting (tm) then tm
elseif tm-errorp (tm) then tm-execute-error-interrupt (tm)
elseif tm-clock-interruptp (tm) then tm-execute-clock-interrupt (tm)
elseif tm-svc-interruptp (tm) then tm-execute-svc-interrupt (tm)
else tm-fetch-execute (tm) endif

Definition:
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tm-processor (tm, oracle)
= if listp (oracle)

then tm-processor (tm-step (tm-post-interrupt (car (oracle), tm)),
cdr (oracle))

else tm endif

Theorem: tm-processor-with-null-oracle
tm-processor (tm, ’nil) = tm

Event: Disable tm-processor-with-null-oracle.

Theorem: open-up-tm-processor
tm-processor (tm, cons (a, b))
= tm-processor (tm-step (tm-post-interrupt (a, tm)), b)

Event: Disable open-up-tm-processor.

Theorem: tm-processor-append-oracle
tm-processor (tm, append (a, b)) = tm-processor (tm-processor (tm, a), b)

Event: Disable tm-processor-append-oracle.

Theorem: finite-numberp-tm-cc-value
finite-numberp (tm-cc-value (x ), ’4)

Event: Disable finite-numberp-tm-cc-value.

Theorem: lessp-tm-cc-value-tm-cclub
(tm-cc-value (x ) < ’4) = ’*1*true

Event: Disable lessp-tm-cc-value-tm-cclub.

Theorem: lessp-tm-cc-value-tm-cclub-linear
tm-cc-value (x ) < ’4

Event: Disable lessp-tm-cc-value-tm-cclub-linear.

Theorem: tm-cc-value-on-compare-equal
(finite-numberp (a, ’65536) ∧ (finite-numberp (b, ’65536) ∧ (a = b)))
→ (tm-cc-value (tm-alu-difference (a, b)) = ’1)

Event: Disable tm-cc-value-on-compare-equal.
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Theorem: tm-cc-value-on-compare-greaterp
((b < a) ∧ (a < ’65536))
→ (tm-cc-value (tm-alu-difference (a, b)) = ’2)

Event: Disable tm-cc-value-on-compare-greaterp.

Theorem: tm-cc-value-on-compare-lessp
((a < b) ∧ (b < ’65536))
→ (tm-cc-value (tm-alu-difference (a, b)) = ’0)

Event: Disable tm-cc-value-on-compare-lessp.

Theorem: tm-cc-value-on-compare-not-equal
(finite-numberp (a, ’65536) ∧ (finite-numberp (b, ’65536) ∧ (a 6= b)))
→ ((tm-cc-value (tm-alu-difference (a, b)) = ’1) = ’*1*false)

Event: Disable tm-cc-value-on-compare-not-equal.

Theorem: tm-cc-value-on-compare-not-equal-to-zero
(finite-numberp (a, ’65536) ∧ (a 6= ’0))
→ (tm-cc-value (tm-alu-difference (a, ’0)) = ’2)

Event: Disable tm-cc-value-on-compare-not-equal-to-zero.

Theorem: numberp-tm-fix-word
tm-fix-word (n) ∈ N

Event: Disable numberp-tm-fix-word.

Theorem: tm-fix-word-size
(tm-fix-word (n) < ’65536) = ’*1*true

Event: Disable tm-fix-word-size.

Theorem: tm-fix-word-size-linear
tm-fix-word (n) < ’65536

Event: Disable tm-fix-word-size-linear.

Theorem: tm-fix-word-noop
(n < ’65536) → (tm-fix-word (n) = fix (n))
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Event: Disable tm-fix-word-noop.

Theorem: numberp-tm-fix-reg-address
tm-fix-reg-address (n) ∈ N

Event: Disable numberp-tm-fix-reg-address.

Theorem: tm-fix-reg-address-size
(tm-fix-reg-address (n) < ’8) = ’*1*true

Event: Disable tm-fix-reg-address-size.

Theorem: tm-fix-reg-address-size-linear
tm-fix-reg-address (n) < ’8

Event: Disable tm-fix-reg-address-size-linear.

Theorem: tm-fix-reg-address-noop
(n < ’8) → (tm-fix-reg-address (n) = fix (n))

Event: Disable tm-fix-reg-address-noop.

Definition:
good-tm-iport (x )
= (tm-iportp (x )

∧ (finite-numberp (tm-iinterrupt-flag (x ), ’2)
∧ (finite-numberp (tm-ierror-flag (x ), ’2)

∧ finite-numberp (tm-ichar (x ), ’256))))

Definition:
good-tm-iport-array (l)
= if listp (l)

then good-tm-iport (car (l)) ∧ good-tm-iport-array (cdr (l))
else ’*1*true endif

Definition:
good-tm-oport (x )
= (tm-oportp (x )

∧ (finite-numberp (tm-ointerrupt-flag (x ), ’2)
∧ (finite-numberp (tm-obusy-flag (x ), ’2)

∧ finite-numberp (tm-ochar (x ), ’256))))
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Definition:
good-tm-oport-array (l)
= if listp (l)

then good-tm-oport (car (l)) ∧ good-tm-oport-array (cdr (l))
else ’*1*true endif

(DEFN GOOD-TM
(TM)
(AND
(TM-SHELLP TM)
(AND
(PLISTP (TM-MEMORY TM))
(AND
(EQUAL (LENGTH (TM-MEMORY TM))

’65536)
(AND
(FINITE-NUMBER-LISTP (TM-MEMORY TM)

’65536)
(AND
(PLISTP (TM-REGS TM))
(AND
(EQUAL (LENGTH (TM-REGS TM)) ’8)
(AND
(FINITE-NUMBER-LISTP (TM-REGS TM)

’65536)
(AND
(FINITE-NUMBERP (TM-CC TM) ’4)
(AND
(FINITE-NUMBERP (TM-ERROR TM) ’64)
(AND
(FINITE-NUMBERP (TM-SVCFLAG TM) ’2)
(AND
(FINITE-NUMBERP (TM-SVCID TM) ’128)
(AND
(FINITE-NUMBERP (TM-BASE TM) ’65536)
(AND
(FINITE-NUMBERP (TM-LIMIT TM) ’65536)
(AND
(FINITE-NUMBERP (TM-SLIMIT TM)

’65536)
(AND
(FINITE-NUMBERP (TM-SVMODE TM) ’2)
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(AND
(FINITE-NUMBERP (TM-RWSTATE TM) ’2)
(AND
(FINITE-NUMBERP (TM-CLOCK TM) ’65536)
(AND
(PLISTP (TM-IPORTS TM))
(AND
(EQUAL (LENGTH (TM-IPORTS TM)) ’16)
(AND
(GOOD-TM-IPORT-ARRAY (TM-IPORTS TM))
(AND
(PLISTP (TM-OPORTS TM))
(AND
(EQUAL (LENGTH (TM-OPORTS TM)) ’16)
(GOOD-TM-OPORT-ARRAY

(TM-OPORTS TM))))))))))))))))))))))))
NIL)

Theorem: tm-shellp-tm
good-tm (tm) → tm-shellp (tm)

Event: Disable tm-shellp-tm.

Theorem: plistp-tm-memory
good-tm (tm) → plistp (tm-memory (tm))

Event: Disable plistp-tm-memory.

Theorem: length-tm-memory
good-tm (tm) → (length (tm-memory (tm)) = ’65536)

Event: Disable length-tm-memory.

Theorem: finite-number-listp-tm-memory
good-tm (tm) → finite-number-listp (tm-memory (tm), ’65536)

Event: Disable finite-number-listp-tm-memory.

Theorem: numberp-getnth-from-tm-memory
(good-tm (tm) ∧ (i < ’65536)) → (getnth (i , tm-memory (tm)) ∈ N)

Event: Disable numberp-getnth-from-tm-memory.
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Theorem: plistp-tm-regs
good-tm (tm) → plistp (tm-regs (tm))

Event: Disable plistp-tm-regs.

Theorem: length-tm-regs
good-tm (tm) → (length (tm-regs (tm)) = ’8)

Event: Disable length-tm-regs.

Theorem: finite-number-listp-tm-regs
good-tm (tm) → finite-number-listp (tm-regs (tm), ’65536)

Event: Disable finite-number-listp-tm-regs.

Theorem: numberp-getnth-from-tm-regs
(good-tm (tm) ∧ (i < ’8)) → (getnth (i , tm-regs (tm)) ∈ N)

Event: Disable numberp-getnth-from-tm-regs.

Theorem: finite-numberp-tm-cc
good-tm (tm) → finite-numberp (tm-cc (tm), ’4)

Event: Disable finite-numberp-tm-cc.

Theorem: finite-numberp-tm-error
good-tm (tm) → finite-numberp (tm-error (tm), ’64)

Event: Disable finite-numberp-tm-error.

Theorem: finite-numberp-tm-base
good-tm (tm) → finite-numberp (tm-base (tm), ’65536)

Event: Disable finite-numberp-tm-base.

Theorem: finite-numberp-tm-limit
good-tm (tm) → finite-numberp (tm-limit (tm), ’65536)

Event: Disable finite-numberp-tm-limit.

Theorem: finite-numberp-tm-slimit
good-tm (tm) → finite-numberp (tm-slimit (tm), ’65536)
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Event: Disable finite-numberp-tm-slimit.

Theorem: finite-numberp-tm-svmode
good-tm (tm) → finite-numberp (tm-svmode (tm), ’2)

Event: Disable finite-numberp-tm-svmode.

Theorem: finite-numberp-tm-clock
good-tm (tm) → finite-numberp (tm-clock (tm), ’65536)

Event: Disable finite-numberp-tm-clock.

Theorem: finite-numberp-tm-pc
good-tm (tm) → finite-numberp (tm-pc (tm), ’65536)

Event: Disable finite-numberp-tm-pc.

Theorem: finite-numberp-tm-sp
good-tm (tm) → finite-numberp (tm-sp (tm), ’65536)

Event: Disable finite-numberp-tm-sp.

Theorem: finite-numberp-tm-pack-psw
good-tm (tm)
→ finite-numberp (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’65536)

Event: Disable finite-numberp-tm-pack-psw.

Theorem: finite-numberp-tm-svcflag
good-tm (tm) → finite-numberp (tm-svcflag (tm), ’2)

Event: Disable finite-numberp-tm-svcflag.

Theorem: finite-numberp-tm-svcid
good-tm (tm) → finite-numberp (tm-svcid (tm), ’128)

Event: Disable finite-numberp-tm-svcid.
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Theorem: finite-numberp-tm-rwstate
good-tm (tm) → finite-numberp (tm-rwstate (tm), ’2)

Event: Disable finite-numberp-tm-rwstate.

Theorem: plistp-tm-iports
good-tm (tm) → plistp (tm-iports (tm))

Event: Disable plistp-tm-iports.

Theorem: length-tm-iports
good-tm (tm) → (length (tm-iports (tm)) = ’16)

Event: Disable length-tm-iports.

Theorem: good-tm-iport-array-tm-iports
good-tm (tm) → good-tm-iport-array (tm-iports (tm))

Event: Disable good-tm-iport-array-tm-iports.

Theorem: plistp-tm-oports
good-tm (tm) → plistp (tm-oports (tm))

Event: Disable plistp-tm-oports.

Theorem: length-tm-oports
good-tm (tm) → (length (tm-oports (tm)) = ’16)

Event: Disable length-tm-oports.

Theorem: good-tm-oport-array-tm-oports
good-tm (tm) → good-tm-oport-array (tm-oports (tm))

Event: Disable good-tm-oport-array-tm-oports.

Theorem: good-tm-iport-getnth
(good-tm-iport-array (l) ∧ (i < length (l)))
→ good-tm-iport (getnth (i , l))

Event: Disable good-tm-iport-getnth.
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Theorem: good-tm-iport-array-putnth
(good-tm-iport-array (l) ∧ good-tm-iport (iport))
→ good-tm-iport-array (putnth (iport , n, l))

Event: Disable good-tm-iport-array-putnth.

Theorem: good-tm-iport-getnth-from-tm-iports
(good-tm (tm) ∧ finite-numberp (id , ’16))
→ good-tm-iport (getnth (id , tm-iports (tm)))

Event: Disable good-tm-iport-getnth-from-tm-iports.

Theorem: good-tm-iport-array-putnth-into-tm-iports
(good-tm (tm) ∧ good-tm-iport (iport))
→ good-tm-iport-array (putnth (iport , n, tm-iports (tm)))

Event: Disable good-tm-iport-array-putnth-into-tm-iports.

Theorem: good-tm-oport-getnth
(good-tm-oport-array (l) ∧ (i < length (l)))
→ good-tm-oport (getnth (i , l))

Event: Disable good-tm-oport-getnth.

Theorem: good-tm-oport-array-putnth
(good-tm-oport-array (l) ∧ good-tm-oport (oport))
→ good-tm-oport-array (putnth (oport , n, l))

Event: Disable good-tm-oport-array-putnth.

Theorem: good-tm-oport-getnth-from-tm-oports
(good-tm (tm) ∧ finite-numberp (id , ’16))
→ good-tm-oport (getnth (id , tm-oports (tm)))

Event: Disable good-tm-oport-getnth-from-tm-oports.

Theorem: good-tm-oport-array-putnth-into-tm-oports
(good-tm (tm) ∧ good-tm-oport (oport))
→ good-tm-oport-array (putnth (oport , n, tm-oports (tm)))

Event: Disable good-tm-oport-array-putnth-into-tm-oports.
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Theorem: size-of-tm-interrupting-input-port
tm-some-input-interruptp (l)
→ (tm-interrupting-input-port (l) < length (l))

Event: Disable size-of-tm-interrupting-input-port.

Theorem: finite-numberp-tm-interrupting-input-port
(good-tm (tm) ∧ tm-some-input-interruptp (tm-iports (tm)))
→ finite-numberp (tm-interrupting-input-port (tm-iports (tm)), ’16)

Event: Disable finite-numberp-tm-interrupting-input-port.

Theorem: finite-numberp-tm-interrupting-input-port-tm-wordlub
(good-tm (tm) ∧ tm-some-input-interruptp (tm-iports (tm)))
→ finite-numberp (tm-interrupting-input-port (tm-iports (tm)), ’65536)

Event: Disable finite-numberp-tm-interrupting-input-port-tm-wordlub.

Theorem: good-tm-iport-getnth-properties
(good-tm (tm) ∧ finite-numberp (id , ’16))
→ (tm-iportp (getnth (id , tm-iports (tm)))

∧ (finite-numberp (tm-iinterrupt-flag (getnth (id , tm-iports (tm))),
’2)

∧ (finite-numberp (tm-ierror-flag (getnth (id ,
tm-iports (tm))),

’2)
∧ finite-numberp (tm-ichar (getnth (id ,

tm-iports (tm))),
’256))))

Event: Disable good-tm-iport-getnth-properties.

Theorem: size-of-tm-interrupting-output-port
tm-some-output-interruptp (l)
→ (tm-interrupting-output-port (l) < length (l))

Event: Disable size-of-tm-interrupting-output-port.

Theorem: finite-numberp-tm-interrupting-output-port
(good-tm (tm) ∧ tm-some-output-interruptp (tm-oports (tm)))
→ finite-numberp (tm-interrupting-output-port (tm-oports (tm)), ’16)

Event: Disable finite-numberp-tm-interrupting-output-port.
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Theorem: finite-numberp-tm-interrupting-output-port-tm-wordlub
(good-tm (tm) ∧ tm-some-output-interruptp (tm-oports (tm)))
→ finite-numberp (tm-interrupting-output-port (tm-oports (tm)), ’65536)

Event: Disable finite-numberp-tm-interrupting-output-port-tm-wordlub.

Theorem: good-tm-oport-getnth-properties
(good-tm (tm) ∧ finite-numberp (id , ’16))
→ (tm-oportp (getnth (id , tm-oports (tm)))

∧ (finite-numberp (tm-ointerrupt-flag (getnth (id , tm-oports (tm))),
’2)

∧ (finite-numberp (tm-obusy-flag (getnth (id , tm-oports (tm))),
’2)

∧ finite-numberp (tm-ochar (getnth (id ,
tm-oports (tm))),

’256))))

Event: Disable good-tm-oport-getnth-properties.

Event: Let us define the theory tm-shells to consist of the following events:
tm-device-output-event, tm-device-input-event, tm-oport, tm-iport, tm.

Theorem: good-tm-iports-tm-clear-input-interrupt
(good-tm (tm) ∧ finite-numberp (id , ’16))
→ (plistp (tm-clear-input-interrupt (id , tm-iports (tm)))

∧ ((length (tm-clear-input-interrupt (id , tm-iports (tm))) = ’16)
∧ good-tm-iport-array (tm-clear-input-interrupt (id ,

tm-iports (tm)))))

Event: Disable good-tm-iports-tm-clear-input-interrupt.

Theorem: good-tm-oports-tm-clear-output-interrupt
(good-tm (tm) ∧ finite-numberp (id , ’16))
→ (plistp (tm-clear-output-interrupt (id , tm-oports (tm)))

∧ ((length (tm-clear-output-interrupt (id , tm-oports (tm)))
= ’16)
∧ good-tm-oport-array (tm-clear-output-interrupt (id ,

tm-oports (tm)))))

Event: Disable good-tm-oports-tm-clear-output-interrupt.

Theorem: finite-numberp-tm-ichar-getnth-crock
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(good-tm (tm) ∧ finite-numberp (id , ’16))
→ finite-numberp (tm-ichar (getnth (id , tm-iports (tm))), ’65536)

Event: Disable finite-numberp-tm-ichar-getnth-crock.

Theorem: finite-numberp-tm-overflow-char
finite-numberp (char , ’256)
→ finite-numberp (tm-overflow-char (char), ’512)

Theorem: finite-numberp-tm-overflow-char-tm-wordlub
finite-numberp (char , ’256)
→ finite-numberp (tm-overflow-char (char), ’65536)

Event: Disable finite-numberp-tm-overflow-char-tm-wordlub.

Theorem: tm-iport-error-flag-is-zero
(good-tm (tm)
∧ ((id ∈ N)

∧ ((id < ’16) ∧ (¬ tm-iport-errorp (id , tm-iports (tm))))))
→ (tm-ierror-flag (getnth (id , tm-iports (tm))) = ’0)

Event: Disable tm-iport-error-flag-is-zero.

Theorem: finite-numberp-tm-interrupting-input-port-crock
(good-tm (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ ((tm-interrupting-input-port (tm-iports (os)) ∈ N)

∧ (tm-interrupting-input-port (tm-iports (os)) < ’16))

Event: Disable finite-numberp-tm-interrupting-input-port-crock.

Theorem: tm-ichar-facts
(good-tm (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (((’256

+ tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),
tm-iports (os))))

< ’65536)
= ’*1*true)

Event: Disable tm-ichar-facts.

Theorem: finite-numberp-tm-interrupting-output-port-crock
(good-tm (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ ((tm-interrupting-output-port (tm-oports (os)) ∈ N)

∧ (tm-interrupting-output-port (tm-oports (os)) < ’16))
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Event: Disable finite-numberp-tm-interrupting-output-port-crock.

Definition: tm-cpu-length = ’9

Definition: tm-r0 (tm) = getnth (’0, tm-regs (tm))

Definition: tm-r1 (tm) = getnth (’1, tm-regs (tm))

Definition: tm-r2 (tm) = getnth (’2, tm-regs (tm))

Definition: tm-r3 (tm) = getnth (’3, tm-regs (tm))

Definition: tm-r4 (tm) = getnth (’4, tm-regs (tm))

Definition: tm-r5 (tm) = getnth (’5, tm-regs (tm))

Definition: tm-r6 (tm) = getnth (’6, tm-regs (tm))

Definition: tm-r7 (tm) = getnth (’7, tm-regs (tm))

Definition:
tm-cpu (tm)
= cons (tm-r0 (tm),

cons (tm-r1 (tm),
cons (tm-r2 (tm),

cons (tm-r3 (tm),
cons (tm-r4 (tm),

cons (tm-r5 (tm),
cons (tm-r6 (tm),

cons (tm-r7 (tm),
cons (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’nil)))))))))

Definition:
good-cpu (cpu)
= (plistp (cpu)

∧ ((length (cpu) = ’9) ∧ finite-number-listp (cpu, ’65536)))

Definition:
good-cpu-list (l)
= if listp (l) then good-cpu (car (l)) ∧ good-cpu-list (cdr (l))

else ’*1*true endif
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Theorem: open-up-finite-number-listp
finite-number-listp (cons (a, b), lub)
= (finite-numberp (a, lub) ∧ finite-number-listp (b, lub))

Event: Disable open-up-finite-number-listp.

Theorem: finite-number-listp-on-non-list
(¬ listp (x )) → (finite-number-listp (x , lub) = ’*1*true)

Event: Disable finite-number-listp-on-non-list.

Theorem: length-tm-cpu
good-tm (tm) → (length (tm-cpu (tm)) = ’9)

Event: Disable length-tm-cpu.

Theorem: plistp-tm-cpu
plistp (tm-cpu (tm))

Event: Disable plistp-tm-cpu.

Theorem: finite-number-listp-tm-cpu
good-tm (tm) → finite-number-listp (tm-cpu (tm), ’65536)

Event: Disable finite-number-listp-tm-cpu.

Theorem: good-cpu-tm-cpu
good-tm (tm) → good-cpu (tm-cpu (tm))

Event: Disable good-cpu-tm-cpu.

Theorem: good-cpu-getnth
(good-cpu-list (l) ∧ (n < length (l))) → good-cpu (getnth (n, l))

Event: Disable good-cpu-getnth.

Theorem: good-cpu-list-putnth
(good-cpu-list (l) ∧ good-cpu (cpu)) → good-cpu-list (putnth (cpu, i , l))

Event: Disable good-cpu-list-putnth.
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Theorem: list-of-getnths8
(plistp (l) ∧ (length (l) = ’8))
→ (cons (getnth (’0, l),

cons (getnth (’1, l),
cons (getnth (’2, l),

cons (getnth (’3, l),
cons (getnth (’4, l),

cons (getnth (’5, l),
cons (getnth (’6, l),

cons (getnth (’7, l), ’nil))))))))
= l)

Event: Disable list-of-getnths8.

Theorem: cpu-regs-segment
good-tm (tm) → (getseg (’0, ’8, tm-cpu (tm)) = tm-regs (tm))

Event: Disable cpu-regs-segment.

Event: Let us define the theory good-tm-properties to consist of the following
events: cpu-regs-segment, good-cpu-list-putnth, good-cpu-getnth, good-cpu-tm-
cpu, finite-numberp-tm-pack-psw, finite-number-listp-tm-cpu, numberp-getnth-
from-tm-regs, numberp-getnth-from-tm-memory, finite-numberp-tm-pc, finite-
numberp-tm-sp, finite-numberp-tm-cc, finite-numberp-tm-error, finite-numberp-
tm-svcflag, finite-numberp-tm-svcid, finite-numberp-tm-rwstate, plistp-tm-iports,
length-tm-iports, good-tm-iport-array-tm-iports, plistp-tm-oports, length-tm-
oports, good-tm-oport-array-tm-oports, good-tm-iport-getnth-from-tm-iports, good-
tm-iport-array-putnth-into-tm-iports, good-tm-oport-getnth-from-tm-oports, good-
tm-oport-array-putnth-into-tm-oports, finite-numberp-tm-clock, finite-numberp-
tm-svmode, finite-numberp-tm-slimit, finite-numberp-tm-limit, finite-numberp-
tm-base, finite-number-listp-tm-regs, length-tm-regs, plistp-tm-regs, finite-number-
listp-tm-memory, length-tm-memory, plistp-tm-memory, tm-shellp-tm, tm-fix-
reg-address-noop, tm-fix-reg-address-size-linear, tm-fix-reg-address-size, numberp-
tm-fix-reg-address, tm-fix-word-noop, tm-fix-word-size-linear, tm-fix-word-size,
numberp-tm-fix-word, tm-cc-value-on-compare-lessp, tm-cc-value-on-compare-
greaterp, finite-numberp-tm-pack-psw, finite-numberp-tm-overflow-char-tm-wordlub,
finite-numberp-tm-ichar-getnth-crock, finite-numberp-tm-interrupting-input-port,
finite-numberp-tm-interrupting-input-port-tm-wordlub, good-tm-iport-getnth-properties,
finite-numberp-tm-interrupting-output-port, finite-numberp-tm-interrupting-output-
port-tm-wordlub, good-tm-oport-getnth-properties.

Event: Let us define the theory tm-definition to consist of the following events:
tm-processor, tm-step, tm-post-interrupt, tm-execute-output-interrupt, tm-store-
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interrupting-output-device, tm-output-interruptp, tm-execute-input-interrupt,
tm-store-interrupting-input-device, tm-input-interruptp, tm-overflow-char, tm-
execute-svc-interrupt, tm-store-svcid-on-interrupt, tm-svc-interruptp, tm-execute-
error-interrupt, tm-errorp, tm-execute-clock-interrupt, tm-clock-interruptp, tm-
store-old-psw-on-interrupt, tm-fetch-new-pc-on-interrupt, tm-fetch-execute, tm-
good-pc-address, tm-decrement-clock, tm-execute, tm-fetch-arg2, tm-fetch-arg1,
tm-fetch-opcode, tm-execute-instruction, tm-execute-binary, tm-execute-unary,
tm-execute-nullary, tm-arg2, tm-arg1, tm-datum2, tm-datum1, tm-unary-instructionp,
tm-nullary-instructionp, tm-index2, tm-mode2, tm-index1, tm-mode1, tm-opcode,
tm-execute-svc-return, tm-execute-svc, tm-execute-start-output, tm-execute-test-
iport, tm-execute-test-oport, tm-execute-post-output-interrupt, tm-execute-wait,
tm-execute-set-clock, tm-execute-run, tm-execute-return, tm-execute-multiply,
tm-execute-move, tm-execute-mod, tm-execute-load-psw, tm-execute-load-limit,
tm-execute-load-base, tm-execute-incr-mod, tm-execute-incr, tm-execute-decr-
mod, tm-execute-decr, tm-execute-compare, tm-execute-call, tm-execute-branch-
not-zero, tm-execute-branch-on-zero, tm-execute-branch, tm-execute-add, tm-
stack-underflowp, tm-stack-overflowp, tm-store, tm-fetch, tm-store-in-regmem,
tm-fetch-from-regmem, tm-store-in-memory, tm-fetch-from-memory, tm-incrn-
address, tm-incr-address, tm-good-address, tm-compute-address, tm-arg-index,
tm-arg-datum, tm-arg-mode, real-addr-num, real-addr-source, real-addr, tm-
clear-output-interrupt, tm-post-output-interrupt, tm-start-output, tm-oport-idlep,
tm-post-input-interrupt, tm-clear-input-interrupt, tm-iport-errorp, tm-no-svc,
tm-svc, tm-waiting, tm-in-supervisor-mode, tm-user-mode, tm-supervisor-mode,
tm-pc-address-error, tm-address-error, tm-stack-underflow-error, tm-stack-overflow-
error, tm-privilege-error, tm-opcode-error, tm-halt-status, tm-no-error, tm-unpack-
svcid, tm-unpack-svcflag, tm-unpack-error, tm-unpack-cc, tm-pack-psw, tm-
zero-carry-condition, tm-non-zero-carry-condition, tm-zero-no-carry-condition,
tm-non-zero-no-carry-condition, tm-set-sp, tm-sp, tm-set-pc, tm-pc, tm-set-oports,
tm-set-iports, tm-set-clock, tm-set-rwstate, tm-set-svmode, tm-set-slimit, tm-
set-limit, tm-set-base, tm-set-svcid, tm-set-svcflag, tm-set-error, tm-set-cc, tm-
set-regs, tm-set-memory, tm-decr, tm-incrn, tm-incr, tm-r0, tm-r1, tm-r2, tm-r3,
tm-r4, tm-r5, tm-r6, tm-r7, tm-shells.

Theorem: finite-numberp-tm-fetch-from-memory-in-supervisor-mode
(good-tm (tm) ∧ (tm-in-supervisor-mode (tm) ∧ finite-numberp (n, ’65536)))
→ finite-numberp (tm-fetch-from-memory (n, tm), ’65536)

Event: Disable finite-numberp-tm-fetch-from-memory-in-supervisor-mode.

Theorem: finite-numberp-min-difference-memlength-base-limit
good-tm (tm)
→ finite-numberp (min (’65536 − tm-base (tm), tm-limit (tm)), ’65536)

Event: Disable finite-numberp-min-difference-memlength-base-limit.
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Theorem: lessp-plus-base-addr-memlength
(good-tm (tm)
∧ ((real-addr-source (addr) 6' 0)

∧ ((real-addr-source (addr) 6= ’1)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (addr , tm)))))
→ ((tm-base (tm) + real-addr-num (addr)) < ’65536)

Event: Disable lessp-plus-base-addr-memlength.

Theorem: finite-numberp-tm-fetch
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ finite-numberp (tm-fetch (addr , tm), ’65536)

Event: Disable finite-numberp-tm-fetch.

(PROVE-LEMMA
TM-STORE-PRESERVES-ALL-BUT-MEMORY-AND-REGS
(REWRITE)
(AND
(EQUAL (TM-CC (TM-STORE VALUE ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-STORE VALUE ADDR TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-STORE VALUE ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-STORE VALUE ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-STORE VALUE ADDR TM))

(TM-SLIMIT TM))
(AND (EQUAL (TM-SVMODE (TM-STORE VALUE ADDR TM))

(TM-SVMODE TM))
(AND (EQUAL (TM-SVCFLAG (TM-STORE VALUE ADDR TM))

(TM-SVCFLAG TM))
(AND (EQUAL (TM-SVCID (TM-STORE VALUE ADDR TM))

(TM-SVCID TM))
(AND (EQUAL (TM-RWSTATE (TM-STORE VALUE ADDR TM))
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(TM-RWSTATE TM))
(AND (EQUAL (TM-CLOCK (TM-STORE VALUE ADDR TM))

(TM-CLOCK TM))
(AND (EQUAL (TM-IPORTS (TM-STORE VALUE ADDR TM))

(TM-IPORTS TM))
(EQUAL (TM-OPORTS (TM-STORE VALUE ADDR TM))

(TM-OPORTS TM)))))))))))))
((ENABLE TM-STORE-IN-MEMORY TM-STORE-IN-REGMEM TM-SET-REGS TM-SET-MEMORY

TM-STORE)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-store-preserves-all-but-memory-and-regs.

Theorem: tm-good-memory-tm-store
(good-tm (tm) ∧ finite-numberp (value, ’65536))
→ (plistp (tm-memory (tm-store (value, addr , tm)))

∧ ((length (tm-memory (tm-store (value, addr , tm))) = ’65536)
∧ finite-number-listp (tm-memory (tm-store (value, addr , tm)),

’65536)))

Event: Disable tm-good-memory-tm-store.

Theorem: tm-good-regs-tm-store
(good-tm (tm) ∧ finite-numberp (value, ’65536))
→ (plistp (tm-regs (tm-store (value, addr , tm)))

∧ ((length (tm-regs (tm-store (value, addr , tm))) = ’8)
∧ finite-number-listp (tm-regs (tm-store (value, addr , tm)),

’65536)))

Event: Disable tm-good-regs-tm-store.

Theorem: good-tm-tm-store
(good-tm (tm) ∧ finite-numberp (value, ’65536))
→ good-tm (tm-store (value, addr , tm))

Event: Disable good-tm-tm-store.

Theorem: good-tm-tm-set-regs
(good-tm (tm)
∧ (finite-number-listp (regs, ’65536)

∧ (plistp (regs) ∧ (length (regs) = ’8))))
→ good-tm (tm-set-regs (regs, tm))
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Event: Disable good-tm-tm-set-regs.

(PROVE-LEMMA
ACCESS-TM-SET-REGS
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-REGS REGS TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-REGS REGS TM))

REGS)
(AND
(EQUAL (TM-CC (TM-SET-REGS REGS TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-REGS REGS TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-REGS REGS TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-REGS REGS TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-REGS REGS TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-REGS REGS TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-REGS REGS TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-REGS REGS TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-REGS REGS TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-REGS REGS TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-REGS REGS TM))
(TM-IPORTS TM))
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(AND (EQUAL (TM-OPORTS (TM-SET-REGS REGS TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-REGS REGS TM))
(GETNTH ’0 REGS))

(EQUAL (TM-SP (TM-SET-REGS REGS TM))
(GETNTH ’1 REGS)))))))))))))))))

((ENABLE TM-SET-REGS TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-regs.

Theorem: good-tm-tm-set-memory
(good-tm (tm)
∧ (finite-number-listp (memory , ’65536)

∧ (plistp (memory) ∧ (length (memory) = ’65536))))
→ good-tm (tm-set-memory (memory , tm))

Event: Disable good-tm-tm-set-memory.

(PROVE-LEMMA
ACCESS-TM-SET-MEMORY
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-MEMORY MEMORY TM))

MEMORY)
(AND
(EQUAL (TM-REGS (TM-SET-MEMORY MEMORY TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-MEMORY MEMORY TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-MEMORY MEMORY TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-MEMORY MEMORY TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-MEMORY MEMORY TM))

(TM-LIMIT TM))
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(AND
(EQUAL (TM-SLIMIT (TM-SET-MEMORY MEMORY TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-MEMORY MEMORY TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-MEMORY MEMORY TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-MEMORY MEMORY TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-MEMORY MEMORY TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-MEMORY MEMORY TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-MEMORY MEMORY TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-MEMORY MEMORY TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-MEMORY MEMORY TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-MEMORY MEMORY TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-MEMORY TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-memory.

Theorem: good-tm-tm-set-cc
(good-tm (tm) ∧ finite-numberp (cc, ’4)) → good-tm (tm-set-cc (cc, tm))

Event: Disable good-tm-tm-set-cc.

(PROVE-LEMMA
ACCESS-TM-SET-CC
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-CC CC TM))

(TM-MEMORY TM))
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(AND
(EQUAL (TM-REGS (TM-SET-CC CC TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-CC CC TM)) CC)
(AND
(EQUAL (TM-ERROR (TM-SET-CC CC TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-CC CC TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-CC CC TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-CC CC TM))

(TM-SLIMIT TM))
(AND

(EQUAL (TM-SVMODE (TM-SET-CC CC TM))
(TM-SVMODE TM))

(AND (EQUAL (TM-SVCFLAG (TM-SET-CC CC TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-CC CC TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-CC CC TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-CC CC TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-CC CC TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-CC CC TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-CC CC TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-CC CC TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-CC TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-cc.

Theorem: good-tm-tm-set-error
(good-tm (tm) ∧ finite-numberp (error , ’64))
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→ good-tm (tm-set-error (error , tm))

Event: Disable good-tm-tm-set-error.

(PROVE-LEMMA
ACCESS-TM-SET-ERROR
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-ERROR ERROR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-ERROR ERROR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-ERROR ERROR TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-ERROR ERROR TM))

ERROR)
(AND
(EQUAL (TM-BASE (TM-SET-ERROR ERROR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-ERROR ERROR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-ERROR ERROR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-ERROR ERROR TM))

(TM-SVMODE TM))
(AND

(EQUAL (TM-SVCFLAG (TM-SET-ERROR ERROR TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-ERROR ERROR TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-ERROR ERROR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-ERROR ERROR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-ERROR ERROR TM))
(TM-IPORTS TM))
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(AND (EQUAL (TM-OPORTS (TM-SET-ERROR ERROR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-ERROR ERROR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-ERROR ERROR TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-ERROR TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-error.

Theorem: good-tm-tm-set-base
(good-tm (tm) ∧ finite-numberp (base, ’65536))
→ good-tm (tm-set-base (base, tm))

Event: Disable good-tm-tm-set-base.

(PROVE-LEMMA
ACCESS-TM-SET-BASE
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-BASE BASE TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-BASE BASE TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-BASE BASE TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-BASE BASE TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-BASE BASE TM))

BASE)
(AND
(EQUAL (TM-LIMIT (TM-SET-BASE BASE TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-BASE BASE TM))
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(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-BASE BASE TM))

(TM-SVMODE TM))
(AND

(EQUAL (TM-SVCFLAG (TM-SET-BASE BASE TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-BASE BASE TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-BASE BASE TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-BASE BASE TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-BASE BASE TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-BASE BASE TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-BASE BASE TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-BASE BASE TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-BASE TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-base.

Theorem: good-tm-tm-set-limit
(good-tm (tm) ∧ finite-numberp (limit , ’65536))
→ good-tm (tm-set-limit (limit , tm))

Event: Disable good-tm-tm-set-limit.

(PROVE-LEMMA
ACCESS-TM-SET-LIMIT
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-LIMIT LIMIT TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-LIMIT LIMIT TM))
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(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-LIMIT LIMIT TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-LIMIT LIMIT TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-LIMIT LIMIT TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-LIMIT LIMIT TM))

LIMIT)
(AND
(EQUAL (TM-SLIMIT (TM-SET-LIMIT LIMIT TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-LIMIT LIMIT TM))

(TM-SVMODE TM))
(AND

(EQUAL (TM-SVCFLAG (TM-SET-LIMIT LIMIT TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-LIMIT LIMIT TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-LIMIT LIMIT TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-LIMIT LIMIT TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-LIMIT LIMIT TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-LIMIT LIMIT TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-LIMIT LIMIT TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-LIMIT LIMIT TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-LIMIT TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-limit.

Theorem: good-tm-tm-set-slimit
(good-tm (tm) ∧ finite-numberp (slimit , ’65536))
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→ good-tm (tm-set-slimit (slimit , tm))

Event: Disable good-tm-tm-set-slimit.

(PROVE-LEMMA
ACCESS-TM-SET-SLIMIT
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-SLIMIT SLIMIT TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-SLIMIT SLIMIT TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-SLIMIT SLIMIT TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-SLIMIT SLIMIT TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-SLIMIT SLIMIT TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-SLIMIT SLIMIT TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-SLIMIT SLIMIT TM))

SLIMIT)
(AND
(EQUAL (TM-SVMODE (TM-SET-SLIMIT SLIMIT TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-SLIMIT SLIMIT TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-SLIMIT SLIMIT TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-SLIMIT SLIMIT TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-SLIMIT SLIMIT TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-SLIMIT SLIMIT TM))

142



(TM-IPORTS TM))
(AND (EQUAL (TM-OPORTS (TM-SET-SLIMIT SLIMIT TM))

(TM-OPORTS TM))
(AND (EQUAL (TM-PC (TM-SET-SLIMIT SLIMIT TM))

(TM-PC TM))
(EQUAL (TM-SP (TM-SET-SLIMIT SLIMIT TM))

(TM-SP TM)))))))))))))))))
((ENABLE TM-SET-SLIMIT TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-slimit.

Theorem: good-tm-tm-set-svmode
(good-tm (tm) ∧ finite-numberp (svmode, ’2))
→ good-tm (tm-set-svmode (svmode, tm))

Event: Disable good-tm-tm-set-svmode.

(PROVE-LEMMA
ACCESS-TM-SET-SVMODE
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-SVMODE SVMODE TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-SVMODE SVMODE TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-SVMODE SVMODE TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-SVMODE SVMODE TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-SVMODE SVMODE TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-SVMODE SVMODE TM))

(TM-LIMIT TM))
(AND
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(EQUAL (TM-SLIMIT (TM-SET-SVMODE SVMODE TM))
(TM-SLIMIT TM))

(AND
(EQUAL (TM-SVMODE (TM-SET-SVMODE SVMODE TM))

SVMODE)
(AND
(EQUAL (TM-SVCFLAG (TM-SET-SVMODE SVMODE TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-SVMODE SVMODE TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-SVMODE SVMODE TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-SVMODE SVMODE TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-SVMODE SVMODE TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-SVMODE SVMODE TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-SVMODE SVMODE TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-SVMODE SVMODE TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-SVMODE TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-svmode.

Theorem: good-tm-tm-set-svcflag
(good-tm (tm) ∧ finite-numberp (svcflag , ’2))
→ good-tm (tm-set-svcflag (svcflag , tm))

Event: Disable good-tm-tm-set-svcflag.

(PROVE-LEMMA
ACCESS-TM-SET-SVCFLAG
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-SVCFLAG SVCFLAG TM))

(TM-MEMORY TM))
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(AND
(EQUAL (TM-REGS (TM-SET-SVCFLAG SVCFLAG TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-SVCFLAG SVCFLAG TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-SVCFLAG SVCFLAG TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-SVCFLAG SVCFLAG TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-SVCFLAG SVCFLAG TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-SVCFLAG SVCFLAG TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-SVCFLAG SVCFLAG TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-SVCFLAG SVCFLAG TM))

SVCFLAG)
(AND

(EQUAL (TM-SVCID (TM-SET-SVCFLAG SVCFLAG TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-SVCFLAG SVCFLAG TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-SVCFLAG SVCFLAG TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-SVCFLAG SVCFLAG TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-SVCFLAG SVCFLAG TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-SVCFLAG SVCFLAG TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-SVCFLAG SVCFLAG TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-SVCFLAG TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-svcflag.
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Theorem: good-tm-tm-set-svcid
(good-tm (tm) ∧ finite-numberp (svcid , ’128))
→ good-tm (tm-set-svcid (svcid , tm))

Event: Disable good-tm-tm-set-svcid.

(PROVE-LEMMA
ACCESS-TM-SET-SVCID
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-SVCID SVCID TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-SVCID SVCID TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-SVCID SVCID TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-SVCID SVCID TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-SVCID SVCID TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-SVCID SVCID TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-SVCID SVCID TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-SVCID SVCID TM))

(TM-SVMODE TM))
(AND

(EQUAL (TM-SVCFLAG (TM-SET-SVCID SVCID TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-SVCID SVCID TM))
SVCID)

(AND (EQUAL (TM-RWSTATE (TM-SET-SVCID SVCID TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-SVCID SVCID TM))
(TM-CLOCK TM))
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(AND (EQUAL (TM-IPORTS (TM-SET-SVCID SVCID TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-SVCID SVCID TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-SVCID SVCID TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-SVCID SVCID TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-SVCID TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-svcid.

Theorem: good-tm-tm-set-rwstate
(good-tm (tm) ∧ finite-numberp (rwstate, ’2))
→ good-tm (tm-set-rwstate (rwstate, tm))

Event: Disable good-tm-tm-set-rwstate.

(PROVE-LEMMA
ACCESS-TM-SET-RWSTATE
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-RWSTATE RWSTATE TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-RWSTATE RWSTATE TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-RWSTATE RWSTATE TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-RWSTATE RWSTATE TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-RWSTATE RWSTATE TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-RWSTATE RWSTATE TM))

(TM-LIMIT TM))
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(AND
(EQUAL (TM-SLIMIT (TM-SET-RWSTATE RWSTATE TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-RWSTATE RWSTATE TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-RWSTATE RWSTATE TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-RWSTATE RWSTATE TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-RWSTATE RWSTATE TM))
RWSTATE)

(AND (EQUAL (TM-CLOCK (TM-SET-RWSTATE RWSTATE TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-RWSTATE RWSTATE TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-RWSTATE RWSTATE TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-RWSTATE RWSTATE TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-RWSTATE RWSTATE TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-RWSTATE TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-rwstate.

Theorem: good-tm-tm-set-clock
(good-tm (tm) ∧ finite-numberp (clock , ’65536))
→ good-tm (tm-set-clock (clock , tm))

Event: Disable good-tm-tm-set-clock.

(PROVE-LEMMA
ACCESS-TM-SET-CLOCK
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-CLOCK CLOCK TM))
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(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-CLOCK CLOCK TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-CLOCK CLOCK TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-CLOCK CLOCK TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-CLOCK CLOCK TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-CLOCK CLOCK TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-CLOCK CLOCK TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-CLOCK CLOCK TM))

(TM-SVMODE TM))
(AND

(EQUAL (TM-SVCFLAG (TM-SET-CLOCK CLOCK TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-CLOCK CLOCK TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-CLOCK CLOCK TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-CLOCK CLOCK TM))
CLOCK)

(AND (EQUAL (TM-IPORTS (TM-SET-CLOCK CLOCK TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-CLOCK CLOCK TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-SET-CLOCK CLOCK TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-CLOCK CLOCK TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-CLOCK TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-clock.
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Theorem: good-tm-tm-set-iports
(good-tm (tm)
∧ (plistp (iports)

∧ ((length (iports) = ’16) ∧ good-tm-iport-array (iports))))
→ good-tm (tm-set-iports (iports, tm))

Event: Disable good-tm-tm-set-iports.

(PROVE-LEMMA
ACCESS-TM-SET-IPORTS
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-IPORTS IPORTS TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-IPORTS IPORTS TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-IPORTS IPORTS TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-IPORTS IPORTS TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-IPORTS IPORTS TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-IPORTS IPORTS TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-IPORTS IPORTS TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-IPORTS IPORTS TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-IPORTS IPORTS TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-IPORTS IPORTS TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-IPORTS IPORTS TM))
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(TM-RWSTATE TM))
(AND (EQUAL (TM-CLOCK (TM-SET-IPORTS IPORTS TM))

(TM-CLOCK TM))
(AND (EQUAL (TM-IPORTS (TM-SET-IPORTS IPORTS TM))

IPORTS)
(AND (EQUAL (TM-OPORTS (TM-SET-IPORTS IPORTS TM))

(TM-OPORTS TM))
(AND (EQUAL (TM-PC (TM-SET-IPORTS IPORTS TM))

(TM-PC TM))
(EQUAL (TM-SP (TM-SET-IPORTS IPORTS TM))

(TM-SP TM)))))))))))))))))
((ENABLE TM-SET-IPORTS TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-iports.

Theorem: good-tm-tm-set-oports
(good-tm (tm)
∧ (plistp (oports)

∧ ((length (oports) = ’16) ∧ good-tm-oport-array (oports))))
→ good-tm (tm-set-oports (oports, tm))

Event: Disable good-tm-tm-set-oports.

(PROVE-LEMMA
ACCESS-TM-SET-OPORTS
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-OPORTS OPORTS TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-SET-OPORTS OPORTS TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-SET-OPORTS OPORTS TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-OPORTS OPORTS TM))

(TM-ERROR TM))
(AND
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(EQUAL (TM-BASE (TM-SET-OPORTS OPORTS TM))
(TM-BASE TM))

(AND
(EQUAL (TM-LIMIT (TM-SET-OPORTS OPORTS TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-SET-OPORTS OPORTS TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-SET-OPORTS OPORTS TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-SET-OPORTS OPORTS TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-SET-OPORTS OPORTS TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-OPORTS OPORTS TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-OPORTS OPORTS TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-OPORTS OPORTS TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-OPORTS OPORTS TM))
OPORTS)

(AND (EQUAL (TM-PC (TM-SET-OPORTS OPORTS TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-SET-OPORTS OPORTS TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-SET-OPORTS TM-PC TM-SP)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-oports.

Theorem: good-tm-tm-set-pc
(good-tm (tm) ∧ finite-numberp (pc, ’65536)) → good-tm (tm-set-pc (pc, tm))

Event: Disable good-tm-tm-set-pc.

(PROVE-LEMMA
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ACCESS-TM-SET-PC
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-PC PC TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-SET-PC PC TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-PC PC TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-PC PC TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-PC PC TM))

(TM-LIMIT TM))
(AND

(EQUAL (TM-SLIMIT (TM-SET-PC PC TM))
(TM-SLIMIT TM))

(AND (EQUAL (TM-SVMODE (TM-SET-PC PC TM))
(TM-SVMODE TM))

(AND (EQUAL (TM-SVCFLAG (TM-SET-PC PC TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-PC PC TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-PC PC TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-PC PC TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-PC PC TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-PC PC TM))
(TM-OPORTS TM))

(EQUAL (TM-SP (TM-SET-PC PC TM))
(TM-SP TM)))))))))))))))

((ENABLE TM-SET-PC TM-PC TM-SP TM-SET-REGS
A-FINITE-NUMBER-IS-LESSP-THAN-ITS-LUB GETNTH-PUTNTH-NON-INTERFERENCE)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-pc.

Theorem: good-tm-tm-set-sp
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(good-tm (tm) ∧ finite-numberp (sp, ’65536)) → good-tm (tm-set-sp (sp, tm))

Event: Disable good-tm-tm-set-sp.

(PROVE-LEMMA
ACCESS-TM-SET-SP
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-SET-SP SP TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-SET-SP SP TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-SET-SP SP TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-SET-SP SP TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-SET-SP SP TM))

(TM-LIMIT TM))
(AND

(EQUAL (TM-SLIMIT (TM-SET-SP SP TM))
(TM-SLIMIT TM))

(AND (EQUAL (TM-SVMODE (TM-SET-SP SP TM))
(TM-SVMODE TM))

(AND (EQUAL (TM-SVCFLAG (TM-SET-SP SP TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-SET-SP SP TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-SET-SP SP TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-SET-SP SP TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-SET-SP SP TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-SET-SP SP TM))
(TM-OPORTS TM))

(EQUAL (TM-PC (TM-SET-SP SP TM))
(TM-PC TM)))))))))))))))

((ENABLE TM-SET-SP TM-PC TM-SP TM-SET-REGS
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A-FINITE-NUMBER-IS-LESSP-THAN-ITS-LUB GETNTH-PUTNTH-NON-INTERFERENCE)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable access-tm-set-sp.

Theorem: good-tm-tm-execute-add
good-tm (tm) → good-tm (tm-execute-add (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-add.

Theorem: good-tm-tm-execute-branch
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-branch (addr , tm))

Event: Disable good-tm-tm-execute-branch.

Theorem: good-tm-tm-execute-branch-on-zero
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-branch-on-zero (addr , tm))

Event: Disable good-tm-tm-execute-branch-on-zero.

Theorem: good-tm-tm-execute-branch-not-zero
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-branch-not-zero (addr , tm))

Event: Disable good-tm-tm-execute-branch-not-zero.

Theorem: good-tm-tm-execute-call
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-call (addr , tm))

Event: Disable good-tm-tm-execute-call.

Theorem: good-tm-tm-execute-compare
good-tm (tm) → good-tm (tm-execute-compare (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-compare.

Theorem: good-tm-tm-execute-decr
good-tm (tm) → good-tm (tm-execute-decr (addr , tm))
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Event: Disable good-tm-tm-execute-decr.

Theorem: good-tm-tm-execute-decr-mod
(good-tm (tm) ∧ (tm-good-address (addr1 , tm) ∧ tm-good-address (addr2 , tm)))
→ good-tm (tm-execute-decr-mod (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-decr-mod.

Theorem: good-tm-tm-execute-incr
good-tm (tm) → good-tm (tm-execute-incr (addr , tm))

Event: Disable good-tm-tm-execute-incr.

Theorem: good-tm-tm-execute-incr-mod
(good-tm (tm) ∧ (tm-good-address (addr1 , tm) ∧ tm-good-address (addr2 , tm)))
→ good-tm (tm-execute-incr-mod (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-incr-mod.

Theorem: good-tm-tm-execute-load-base
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-load-base (addr , tm))

Event: Disable good-tm-tm-execute-load-base.

Theorem: good-tm-tm-execute-load-limit
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-load-limit (addr , tm))

Event: Disable good-tm-tm-execute-load-limit.

Definition:
tm-good-supervisor-address (addr)
= if real-addr-source (addr) ' 0

then finite-numberp (real-addr-num (addr), ’65536)
elseif real-addr-source (addr) = ’1
then finite-numberp (real-addr-num (addr), ’8)
else finite-numberp (real-addr-num (addr), ’65536) endif

Theorem: finite-numberp-tm-fetch-in-supervisor-mode
(good-tm (tm)
∧ (tm-in-supervisor-mode (tm) ∧ tm-good-supervisor-address (addr)))
→ finite-numberp (tm-fetch (addr , tm), ’65536)
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Event: Disable finite-numberp-tm-fetch-in-supervisor-mode.

Theorem: tm-good-supervisor-address-tm-incr-address
tm-good-supervisor-address (tm-incr-address (addr))

Event: Disable tm-good-supervisor-address-tm-incr-address.

Theorem: tm-good-supervisor-address-tm-incrn-address
tm-good-supervisor-address (addr)
→ tm-good-supervisor-address (tm-incrn-address (n, addr))

Event: Disable tm-good-supervisor-address-tm-incrn-address.

Theorem: tm-good-supervisor-address-tm-good-address
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ tm-good-supervisor-address (addr)

Event: Disable tm-good-supervisor-address-tm-good-address.

Theorem: good-tm-tm-execute-load-psw
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-load-psw (addr , tm))

Event: Disable good-tm-tm-execute-load-psw.

Theorem: good-tm-tm-execute-mod
good-tm (tm) → good-tm (tm-execute-mod (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-mod.

Theorem: good-tm-tm-execute-move
(good-tm (tm) ∧ tm-good-address (addr2 , tm))
→ good-tm (tm-execute-move (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-move.

Theorem: good-tm-tm-execute-multiply
good-tm (tm) → good-tm (tm-execute-multiply (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-multiply.
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Theorem: finite-numberp-add1-tm-sp
(good-tm (tm) ∧ (¬ tm-stack-underflowp (tm)))
→ finite-numberp (1 + tm-sp (tm), ’65536)

Event: Disable finite-numberp-add1-tm-sp.

Theorem: tm-incr-sp-is-add1-sp
(good-tm (tm) ∧ (¬ tm-stack-underflowp (tm)))
→ (tm-incr (tm-sp (tm)) = (1 + tm-sp (tm)))

Event: Disable tm-incr-sp-is-add1-sp.

Theorem: good-tm-tm-execute-return
good-tm (tm) → good-tm (tm-execute-return (tm))

Event: Disable good-tm-tm-execute-return.

Theorem: good-tm-tm-execute-test-iport
good-tm (tm) → good-tm (tm-execute-test-iport (addr , tm))

Event: Disable good-tm-tm-execute-test-iport.

Theorem: good-tm-tm-execute-test-oport
good-tm (tm) → good-tm (tm-execute-test-oport (addr , tm))

Event: Disable good-tm-tm-execute-test-oport.

Theorem: good-tm-tm-execute-set-clock
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-set-clock (addr , tm))

Event: Disable good-tm-tm-execute-set-clock.

Theorem: good-tm-tm-execute-run
good-tm (tm) → good-tm (tm-execute-run (tm))

Event: Disable good-tm-tm-execute-run.

Theorem: good-tm-tm-execute-wait
good-tm (tm) → good-tm (tm-execute-wait (tm))

Event: Disable good-tm-tm-execute-wait.
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Theorem: good-tm-oports-tm-post-output-interrupt
(plistp (l) ∧ good-tm-oport-array (l))
→ (plistp (tm-post-output-interrupt (id , l))

∧ ((length (tm-post-output-interrupt (id , l)) = length (l))
∧ good-tm-oport-array (tm-post-output-interrupt (id , l))))

Event: Disable good-tm-oports-tm-post-output-interrupt.

Theorem: good-tm-tm-execute-post-output-interrupt
good-tm (tm) → good-tm (tm-execute-post-output-interrupt (addr , tm))

Event: Disable good-tm-tm-execute-post-output-interrupt.

Theorem: good-tm-oports-tm-start-output
(plistp (l) ∧ good-tm-oport-array (l))
→ (plistp (tm-start-output (char , id , l))

∧ ((length (tm-start-output (char , id , l)) = length (l))
∧ good-tm-oport-array (tm-start-output (char , id , l))))

Event: Disable good-tm-oports-tm-start-output.

Theorem: good-tm-tm-execute-start-output
good-tm (tm) → good-tm (tm-execute-start-output (addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-start-output.

Theorem: good-tm-tm-execute-svc
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-svc (addr , tm))

Event: Disable good-tm-tm-execute-svc.

Theorem: good-tm-tm-execute-svc-return
(good-tm (tm) ∧ tm-good-address (addr , tm))
→ good-tm (tm-execute-svc-return (addr , tm))

Event: Disable good-tm-tm-execute-svc-return.

Theorem: good-tm-tm-execute-nullary
good-tm (tm) → good-tm (tm-execute-nullary (opcode, tm))

Event: Disable good-tm-tm-execute-nullary.
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Theorem: good-tm-tm-execute-unary
good-tm (tm) → good-tm (tm-execute-unary (opcode, addr , tm))

Event: Disable good-tm-tm-execute-unary.

Theorem: good-tm-tm-execute-binary
good-tm (tm) → good-tm (tm-execute-binary (opcode, addr1 , addr2 , tm))

Event: Disable good-tm-tm-execute-binary.

Theorem: good-tm-tm-execute-instruction
good-tm (tm) → good-tm (tm-execute-instruction (instruction, tm))

Event: Disable good-tm-tm-execute-instruction.

Theorem: plus-tm-base-tm-limit-tm-set-pc
(tm-base (tm-set-pc (pc, tm)) + tm-limit (tm-set-pc (pc, tm)))
= (tm-base (tm) + tm-limit (tm))

Event: Disable plus-tm-base-tm-limit-tm-set-pc.

Theorem: finite-numberp-tm-good-address
(good-tm (tm) ∧ tm-good-address (real-addr (’2, n), tm))
→ finite-numberp (n, ’65536)

Event: Disable finite-numberp-tm-good-address.

Theorem: good-tm-tm-execute
good-tm (tm) → good-tm (tm-execute (instruction, tm))

Event: Disable good-tm-tm-execute.

Theorem: good-tm-tm-decrement-clock
good-tm (tm) → good-tm (tm-decrement-clock (tm))

Event: Disable good-tm-tm-decrement-clock.

Theorem: plus-tm-base-tm-limit-tm-decrement-clock
(tm-base (tm-decrement-clock (tm)) + tm-limit (tm-decrement-clock (tm)))
= (tm-base (tm) + tm-limit (tm))

Event: Disable plus-tm-base-tm-limit-tm-decrement-clock.

160



(PROVE-LEMMA
TM-DECREMENT-CLOCK-PRESERVES-ALL-BUT-CLOCK
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-DECREMENT-CLOCK TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-DECREMENT-CLOCK TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-DECREMENT-CLOCK TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-DECREMENT-CLOCK TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-DECREMENT-CLOCK TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-DECREMENT-CLOCK TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-DECREMENT-CLOCK TM))

(TM-SLIMIT TM))
(AND

(EQUAL (TM-SVMODE (TM-DECREMENT-CLOCK TM))
(TM-SVMODE TM))

(AND (EQUAL (TM-SVCFLAG (TM-DECREMENT-CLOCK TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-DECREMENT-CLOCK TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-DECREMENT-CLOCK TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-IPORTS (TM-DECREMENT-CLOCK TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-DECREMENT-CLOCK TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-DECREMENT-CLOCK TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-DECREMENT-CLOCK TM))
(TM-SP TM))))))))))))))))

((ENABLE TM-DECREMENT-CLOCK ACCESS-TM-SET-CLOCK)
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(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-decrement-clock-preserves-all-but-clock.

Theorem: tm-good-address-tm-decrement-clock
tm-good-address (addr , tm-decrement-clock (tm)) = tm-good-address (addr , tm)

Event: Disable tm-good-address-tm-decrement-clock.

Theorem: good-tm-tm-fetch-execute
good-tm (tm) → good-tm (tm-fetch-execute (tm))

Event: Disable good-tm-tm-fetch-execute.

Theorem: tm-good-address-tm-store
tm-good-address (addr , tm-store (value, addr , tm)) = tm-good-address (addr , tm)

Event: Disable tm-good-address-tm-store.

Theorem: good-tm-tm-execute-clock-interrupt
good-tm (tm) → good-tm (tm-execute-clock-interrupt (tm))

Event: Disable good-tm-tm-execute-clock-interrupt.

Theorem: good-tm-tm-execute-error-interrupt
good-tm (tm) → good-tm (tm-execute-error-interrupt (tm))

Event: Disable good-tm-tm-execute-error-interrupt.

Theorem: good-tm-tm-execute-svc-interrupt
good-tm (tm) → good-tm (tm-execute-svc-interrupt (tm))

Event: Disable good-tm-tm-execute-svc-interrupt.

Theorem: good-tm-tm-execute-input-interrupt
(good-tm (tm) ∧ tm-some-input-interruptp (tm-iports (tm)))
→ good-tm (tm-execute-input-interrupt (tm))

Event: Disable good-tm-tm-execute-input-interrupt.
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Theorem: good-tm-tm-execute-output-interrupt
(good-tm (tm) ∧ tm-some-output-interruptp (tm-oports (tm)))
→ good-tm (tm-execute-output-interrupt (tm))

Event: Disable good-tm-tm-execute-output-interrupt.

Theorem: good-tm-tm-step
good-tm (tm) → good-tm (tm-step (tm))

Event: Disable good-tm-tm-step.

Theorem: good-tm-iports-tm-post-input-interrupt
(plistp (l)
∧ (finite-numberp (id , length (l))

∧ (finite-numberp (char , ’256) ∧ good-tm-iport-array (l))))
→ (plistp (tm-post-input-interrupt (char , id , l))

∧ ((length (tm-post-input-interrupt (char , id , l)) = length (l))
∧ good-tm-iport-array (tm-post-input-interrupt (char , id , l))))

Event: Disable good-tm-iports-tm-post-input-interrupt.

Theorem: good-tm-tm-post-interrupt
good-tm (tm) → good-tm (tm-post-interrupt (event , tm))

Event: Disable good-tm-tm-post-interrupt.

Theorem: good-tm-tm-processor
good-tm (tm) → good-tm (tm-processor (tm, n))

Event: Disable good-tm-tm-processor.

Theorem: registers-untouched-by-tm-execute-add
(tm-error (tm-execute-add (addr1 , addr2 , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-add (addr1 , addr2 , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-add (addr1 , addr2 , tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute-add (addr1 , addr2 , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-add (addr1 , addr2 , tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-add (addr1 ,

addr2 ,
tm))
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= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-add (addr1 ,

addr2 ,
tm))

= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-add (addr1 ,

addr2 ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-add (addr1 ,

addr2 ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-add (addr1 ,

addr2 ,
tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-add (addr1 ,

addr2 ,
tm))

= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-add.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-BRANCH
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-BRANCH ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-BRANCH ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-EXECUTE-BRANCH ADDR TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-BRANCH ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-BRANCH ADDR TM))

(TM-LIMIT TM))

164



(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-BRANCH ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-BRANCH ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-BRANCH ADDR TM))

(TM-SVCFLAG TM))
(AND

(EQUAL (TM-SVCID (TM-EXECUTE-BRANCH ADDR TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-EXECUTE-BRANCH ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-BRANCH ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-BRANCH ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-BRANCH ADDR TM))
(TM-OPORTS TM))

(EQUAL (TM-SP (TM-EXECUTE-BRANCH ADDR TM))
(TM-SP TM)))))))))))))))

((ENABLE TM-EXECUTE-BRANCH ACCESS-TM-SET-PC)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-branch.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-BRANCH-ON-ZERO
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))
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(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-SVCID TM))
(AND
(EQUAL (TM-RWSTATE (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))

(TM-RWSTATE TM))
(AND

(EQUAL (TM-CLOCK (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))
(TM-OPORTS TM))

(EQUAL (TM-SP (TM-EXECUTE-BRANCH-ON-ZERO ADDR TM))
(TM-SP TM)))))))))))))))

((ENABLE TM-EXECUTE-BRANCH-ON-ZERO ACCESS-TM-SET-PC)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-branch-on-zero.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-BRANCH-NOT-ZERO
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))
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(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-SVCID TM))
(AND
(EQUAL (TM-RWSTATE (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))

(TM-RWSTATE TM))
(AND

(EQUAL (TM-CLOCK (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))
(TM-OPORTS TM))

(EQUAL (TM-SP (TM-EXECUTE-BRANCH-NOT-ZERO ADDR TM))
(TM-SP TM)))))))))))))))

((ENABLE TM-EXECUTE-BRANCH-NOT-ZERO ACCESS-TM-SET-PC)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-branch-not-zero.

Theorem: registers-untouched-by-tm-execute-call
(tm-cc (tm-execute-call (addr , tm)) = tm-cc (tm))
∧ ((tm-base (tm-execute-call (addr , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-call (addr , tm)) = tm-limit (tm))
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∧ ((tm-slimit (tm-execute-call (addr , tm))
= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-call (addr , tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-call (addr , tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-call (addr ,

tm))
= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-call (addr ,

tm))
= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-call (addr ,

tm))
= tm-clock (tm))
∧ ((tm-iports (tm-execute-call (addr ,

tm))
= tm-iports (tm))
∧ (tm-oports (tm-execute-call (addr ,

tm))
= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-call.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-COMPARE
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-REGS TM))
(AND
(EQUAL (TM-ERROR (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-LIMIT TM))
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(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-SVCID TM))
(AND
(EQUAL (TM-RWSTATE (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))

(TM-RWSTATE TM))
(AND

(EQUAL (TM-CLOCK (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-COMPARE ADDR1 ADDR2 TM))
(TM-SP TM))))))))))))))))

((ENABLE TM-EXECUTE-COMPARE ACCESS-TM-SET-CC)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-compare.

Theorem: registers-untouched-by-tm-execute-decr
(tm-error (tm-execute-decr (addr , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-decr (addr , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-decr (addr , tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute-decr (addr , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-decr (addr , tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-decr (addr , tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-decr (addr ,

tm))
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= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-decr (addr ,

tm))
= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-decr (addr ,

tm))
= tm-clock (tm))
∧ ((tm-iports (tm-execute-decr (addr ,

tm))
= tm-iports (tm))
∧ (tm-oports (tm-execute-decr (addr ,

tm))
= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-decr.

Theorem: registers-untouched-by-tm-execute-decr-mod
(tm-error (tm-execute-decr-mod (addr1 , addr2 , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-decr-mod (addr1 , addr2 , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-decr-mod (addr1 , addr2 , tm))
= tm-limit (tm))
∧ ((tm-slimit (tm-execute-decr-mod (addr1 , addr2 , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-decr-mod (addr1 ,

addr2 ,
tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-decr-mod (addr1 ,

addr2 ,
tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-decr-mod (addr1 ,

addr2 ,
tm))

= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-decr-mod (addr1 ,

addr2 ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-decr-mod (addr1 ,

addr2 ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-decr-mod (addr1 ,
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addr2 ,
tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-decr-mod (addr1 ,

addr2 ,
tm))

= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-decr-mod.

Theorem: registers-untouched-by-tm-execute-incr
(tm-error (tm-execute-incr (addr , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-incr (addr , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-incr (addr , tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute-incr (addr , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-incr (addr , tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-incr (addr , tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-incr (addr ,

tm))
= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-incr (addr ,

tm))
= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-incr (addr ,

tm))
= tm-clock (tm))
∧ ((tm-iports (tm-execute-incr (addr ,

tm))
= tm-iports (tm))
∧ (tm-oports (tm-execute-incr (addr ,

tm))
= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-incr.

Theorem: registers-untouched-by-tm-execute-incr-mod
(tm-error (tm-execute-incr-mod (addr1 , addr2 , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-incr-mod (addr1 , addr2 , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-incr-mod (addr1 , addr2 , tm))
= tm-limit (tm))
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∧ ((tm-slimit (tm-execute-incr-mod (addr1 , addr2 , tm))
= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-incr-mod (addr1 ,

addr2 ,
tm))

= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-incr-mod.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-LOAD-BASE
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-MEMORY TM))
(AND
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(EQUAL (TM-REGS (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-REGS TM))

(AND
(EQUAL (TM-CC (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-LOAD-BASE ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-LOAD-BASE ADDR TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-EXECUTE-LOAD-BASE ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-load-base.
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(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-LOAD-LIMIT
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-LOAD-LIMIT ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-LOAD-LIMIT ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-LOAD-LIMIT ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-LOAD-LIMIT ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-LOAD-LIMIT ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-LOAD-LIMIT ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-LOAD-LIMIT ADDR TM))
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(TM-SP TM)))))))))))))))))
((ENABLE TM-EXECUTE-LOAD-LIMIT ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-load-limit.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-LOAD-PSW
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-LOAD-PSW ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-LOAD-PSW ADDR TM))
(TM-RWSTATE TM))
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(AND (EQUAL (TM-CLOCK (TM-EXECUTE-LOAD-PSW ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-LOAD-PSW ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-LOAD-PSW ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-LOAD-PSW ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-LOAD-PSW ADDR TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-EXECUTE-LOAD-PSW ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-load-psw.

Theorem: registers-untouched-by-tm-execute-mod
(tm-error (tm-execute-mod (addr1 , addr2 , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-mod (addr1 , addr2 , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-mod (addr1 , addr2 , tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute-mod (addr1 , addr2 , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-mod (addr1 , addr2 , tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-mod (addr1 ,

addr2 ,
tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-mod (addr1 ,

addr2 ,
tm))

= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-mod (addr1 ,

addr2 ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-mod (addr1 ,

addr2 ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-mod (addr1 ,

addr2 ,
tm))

= tm-iports (tm))
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∧ (tm-oports (tm-execute-mod (addr1 ,
addr2 ,
tm))

= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-mod.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-MOVE
(REWRITE)
(AND
(EQUAL (TM-CC (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-SVCFLAG TM))
(AND (EQUAL (TM-SVCID (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-SVCID TM))
(AND (EQUAL (TM-RWSTATE (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-RWSTATE TM))
(AND (EQUAL (TM-CLOCK (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-CLOCK TM))
(AND (EQUAL (TM-IPORTS (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-IPORTS TM))
(EQUAL (TM-OPORTS (TM-EXECUTE-MOVE ADDR1 ADDR2 TM))

(TM-OPORTS TM)))))))))))))
((ENABLE TM-EXECUTE-MOVE TM-STORE-PRESERVES-ALL-BUT-MEMORY-AND-REGS)
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(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-move.

Theorem: registers-untouched-by-tm-execute-multiply
(tm-error (tm-execute-multiply (addr1 , addr2 , tm)) = tm-error (tm))
∧ ((tm-base (tm-execute-multiply (addr1 , addr2 , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-multiply (addr1 , addr2 , tm))
= tm-limit (tm))
∧ ((tm-slimit (tm-execute-multiply (addr1 , addr2 , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-multiply (addr1 ,

addr2 ,
tm))

= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-multiply.

Theorem: registers-untouched-by-tm-execute-return
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(tm-memory (tm-execute-return (tm)) = tm-memory (tm))
∧ ((tm-cc (tm-execute-return (tm)) = tm-cc (tm))

∧ ((tm-base (tm-execute-return (tm)) = tm-base (tm))
∧ ((tm-limit (tm-execute-return (tm)) = tm-limit (tm))

∧ ((tm-slimit (tm-execute-return (tm))
= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-return (tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-return (tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-return (tm))

= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-return (tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-return (tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-return (tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-return (tm))

= tm-oports (tm))))))))))))

Event: Disable registers-untouched-by-tm-execute-return.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-SET-CLOCK
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-SET-CLOCK ADDR TM))
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(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-SET-CLOCK ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-SET-CLOCK ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-SET-CLOCK ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-SET-CLOCK ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-SET-CLOCK ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-SET-CLOCK ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-SET-CLOCK ADDR TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-EXECUTE-SET-CLOCK ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-set-clock.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-RUN
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-RUN TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-RUN TM))
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(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-RUN TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-RUN TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-RUN TM))

(TM-SLIMIT TM))
(AND

(EQUAL (TM-SVMODE (TM-EXECUTE-RUN TM))
(TM-SVMODE TM))

(AND (EQUAL (TM-SVCFLAG (TM-EXECUTE-RUN TM))
(TM-SVCFLAG TM))

(AND (EQUAL (TM-SVCID (TM-EXECUTE-RUN TM))
(TM-SVCID TM))

(AND (EQUAL (TM-RWSTATE (TM-EXECUTE-RUN TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-RUN TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-RUN TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-RUN TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-RUN TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-RUN TM))
(TM-SP TM))))))))))))))))

((ENABLE TM-EXECUTE-RUN ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-run.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-WAIT
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-WAIT TM))
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(TM-MEMORY TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-WAIT TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-WAIT TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-WAIT TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-WAIT TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-WAIT TM))

(TM-SVMODE TM))
(AND (EQUAL (TM-SVCFLAG (TM-EXECUTE-WAIT TM))

(TM-SVCFLAG TM))
(AND (EQUAL (TM-SVCID (TM-EXECUTE-WAIT TM))

(TM-SVCID TM))
(AND (EQUAL (TM-RWSTATE (TM-EXECUTE-WAIT TM))

(TM-RWSTATE TM))
(AND (EQUAL (TM-CLOCK (TM-EXECUTE-WAIT TM))

(TM-CLOCK TM))
(AND (EQUAL (TM-IPORTS (TM-EXECUTE-WAIT TM))

(TM-IPORTS TM))
(AND (EQUAL (TM-OPORTS (TM-EXECUTE-WAIT TM))

(TM-OPORTS TM))
(AND (EQUAL (TM-PC (TM-EXECUTE-WAIT TM))

(TM-PC TM))
(EQUAL (TM-SP (TM-EXECUTE-WAIT TM))

(TM-SP TM))))))))))))))))
((ENABLE TM-EXECUTE-WAIT ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-wait.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-TEST-IPORT
(REWRITE)
(IMPLIES
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(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-TEST-IPORT ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-TEST-IPORT ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-TEST-IPORT ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-TEST-IPORT ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-TEST-IPORT ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-TEST-IPORT ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-TEST-IPORT ADDR TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-EXECUTE-TEST-IPORT ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))
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Event: Disable registers-untouched-by-tm-execute-test-iport.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-TEST-OPORT
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-TEST-OPORT ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-TEST-OPORT ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-TEST-OPORT ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-TEST-OPORT ADDR TM))
(TM-IPORTS TM))
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(AND (EQUAL (TM-OPORTS (TM-EXECUTE-TEST-OPORT ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-TEST-OPORT ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-TEST-OPORT ADDR TM))
(TM-SP TM)))))))))))))))))

((ENABLE TM-EXECUTE-TEST-OPORT ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-test-oport.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-START-OUTPUT
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-SVCFLAG TM))
(AND
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(EQUAL (TM-SVCID (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))
(TM-SVCID TM))

(AND
(EQUAL (TM-RWSTATE (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-RWSTATE TM))
(AND (EQUAL (TM-CLOCK (TM-EXECUTE-START-OUTPUT ADDR1 ADDR2 TM))

(TM-CLOCK TM))
(AND (EQUAL (TM-IPORTS (TM-EXECUTE-START-OUTPUT ADDR1

ADDR2 TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-START-OUTPUT ADDR1
ADDR2
TM))

(TM-OPORTS TM))
(AND (EQUAL (TM-PC (TM-EXECUTE-START-OUTPUT ADDR1

ADDR2
TM))

(TM-PC TM))
(EQUAL (TM-SP (TM-EXECUTE-START-OUTPUT ADDR1

ADDR2
TM))

(TM-SP TM)))))))))))))))))
((ENABLE TM-EXECUTE-START-OUTPUT ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-start-output.

(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-POST-OUTPUT-INTERRUPT
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-CC TM))
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(AND
(EQUAL (TM-BASE (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-SVCID TM))
(AND
(EQUAL (TM-RWSTATE (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-RWSTATE TM))
(AND
(EQUAL (TM-CLOCK (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))

(TM-CLOCK TM))
(AND

(EQUAL (TM-IPORTS (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR
TM))

(TM-OPORTS TM))
(AND (EQUAL (TM-PC (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR

TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-POST-OUTPUT-INTERRUPT ADDR
TM))

(TM-SP TM)))))))))))))))))
((ENABLE TM-EXECUTE-POST-OUTPUT-INTERRUPT ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-post-output-interrupt.
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(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-SVC
(REWRITE)
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-SVC ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-SVC ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-SVC ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-ERROR (TM-EXECUTE-SVC ADDR TM))

(TM-ERROR TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-SVC ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-SVC ADDR TM))

(TM-LIMIT TM))
(AND

(EQUAL (TM-SLIMIT (TM-EXECUTE-SVC ADDR TM))
(TM-SLIMIT TM))

(AND (EQUAL (TM-SVMODE (TM-EXECUTE-SVC ADDR TM))
(TM-SVMODE TM))

(AND (EQUAL (TM-RWSTATE (TM-EXECUTE-SVC ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-SVC ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-SVC ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-SVC ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-SVC ADDR TM))
(TM-PC TM))

(EQUAL (TM-SP (TM-EXECUTE-SVC ADDR TM))
(TM-SP TM)))))))))))))))

((ENABLE TM-EXECUTE-SVC ACCESS-TM-SET-SVCID ACCESS-TM-SET-SVCFLAG)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-svc.
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(PROVE-LEMMA
REGISTERS-UNTOUCHED-BY-TM-EXECUTE-SVC-RETURN
(REWRITE)
(IMPLIES
(NOT (TM-IN-SUPERVISOR-MODE TM))
(AND
(EQUAL (TM-MEMORY (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-MEMORY TM))
(AND
(EQUAL (TM-REGS (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-REGS TM))
(AND
(EQUAL (TM-CC (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-CC TM))
(AND
(EQUAL (TM-BASE (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-BASE TM))
(AND
(EQUAL (TM-LIMIT (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-LIMIT TM))
(AND
(EQUAL (TM-SLIMIT (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-SLIMIT TM))
(AND
(EQUAL (TM-SVMODE (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-SVMODE TM))
(AND
(EQUAL (TM-SVCFLAG (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-SVCFLAG TM))
(AND
(EQUAL (TM-SVCID (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-SVCID TM))
(AND

(EQUAL (TM-RWSTATE (TM-EXECUTE-SVC-RETURN ADDR TM))
(TM-RWSTATE TM))

(AND (EQUAL (TM-CLOCK (TM-EXECUTE-SVC-RETURN ADDR TM))
(TM-CLOCK TM))

(AND (EQUAL (TM-IPORTS (TM-EXECUTE-SVC-RETURN ADDR TM))
(TM-IPORTS TM))

(AND (EQUAL (TM-OPORTS (TM-EXECUTE-SVC-RETURN ADDR TM))
(TM-OPORTS TM))

(AND (EQUAL (TM-PC (TM-EXECUTE-SVC-RETURN ADDR TM))
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(TM-PC TM))
(EQUAL (TM-SP (TM-EXECUTE-SVC-RETURN ADDR TM))

(TM-SP TM)))))))))))))))))
((ENABLE TM-EXECUTE-SVC-RETURN ACCESS-TM-SET-ERROR)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable registers-untouched-by-tm-execute-svc-return.

Theorem: registers-untouched-by-tm-execute-nullary
(¬ tm-in-supervisor-mode (tm))
→ ((tm-base (tm-execute-nullary (opcode, tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-nullary (opcode, tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute-nullary (opcode, tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-nullary (opcode, tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-nullary (opcode,

tm))
= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-nullary (opcode,

tm))
= tm-svcid (tm))
∧ ((tm-rwstate (tm-execute-nullary (opcode,

tm))
= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-nullary (opcode,

tm))
= tm-clock (tm))
∧ ((tm-iports (tm-execute-nullary (opcode,

tm))
= tm-iports (tm))
∧ (tm-oports (tm-execute-nullary (opcode,

tm))
= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-nullary.

Theorem: registers-untouched-by-tm-execute-unary
(¬ tm-in-supervisor-mode (tm))
→ ((tm-base (tm-execute-unary (opcode, addr , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-unary (opcode, addr , tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute-unary (opcode, addr , tm))
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= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-unary (opcode, addr , tm))

= tm-svmode (tm))
∧ ((tm-rwstate (tm-execute-unary (opcode,

addr ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-unary (opcode,

addr ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-unary (opcode,

addr ,
tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-unary (opcode,

addr ,
tm))

= tm-oports (tm)))))))))

Event: Disable registers-untouched-by-tm-execute-unary.

Theorem: registers-untouched-by-tm-execute-binary
(¬ tm-in-supervisor-mode (tm))
→ ((tm-base (tm-execute-binary (opcode, addr1 , addr2 , tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-binary (opcode, addr1 , addr2 , tm))
= tm-limit (tm))
∧ ((tm-slimit (tm-execute-binary (opcode, addr1 , addr2 , tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm))

= tm-svmode (tm))
∧ ((tm-svcflag (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm))

= tm-svcflag (tm))
∧ ((tm-svcid (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm))

= tm-svcid (tm))
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∧ ((tm-rwstate (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm))

= tm-clock (tm))
∧ ((tm-iports (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm))

= tm-iports (tm))
∧ (tm-oports (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm))

= tm-oports (tm)))))))))))

Event: Disable registers-untouched-by-tm-execute-binary.

Theorem: registers-untouched-by-tm-execute-instruction
(¬ tm-in-supervisor-mode (tm))
→ ((tm-base (tm-execute-instruction (instruction, tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute-instruction (instruction, tm))
= tm-limit (tm))
∧ ((tm-slimit (tm-execute-instruction (instruction, tm))

= tm-slimit (tm))
∧ ((tm-svmode (tm-execute-instruction (instruction,

tm))
= tm-svmode (tm))
∧ ((tm-rwstate (tm-execute-instruction (instruction,

tm))
= tm-rwstate (tm))
∧ ((tm-clock (tm-execute-instruction (instruction,

tm))
= tm-clock (tm))
∧ ((tm-iports (tm-execute-instruction (instruction,

tm))
= tm-iports (tm))
∧ (tm-oports (tm-execute-instruction (instruction,

tm))
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= tm-oports (tm)))))))))

Event: Disable registers-untouched-by-tm-execute-instruction.

Theorem: registers-untouched-by-tm-execute
(¬ tm-in-supervisor-mode (tm))
→ ((tm-base (tm-execute (opcode, tm)) = tm-base (tm))

∧ ((tm-limit (tm-execute (opcode, tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-execute (opcode, tm)) = tm-slimit (tm))

∧ ((tm-svmode (tm-execute (opcode, tm))
= tm-svmode (tm))
∧ ((tm-rwstate (tm-execute (opcode, tm))

= tm-rwstate (tm))
∧ ((tm-clock (tm-execute (opcode,

tm))
= tm-clock (tm))
∧ ((tm-iports (tm-execute (opcode,

tm))
= tm-iports (tm))
∧ (tm-oports (tm-execute (opcode,

tm))
= tm-oports (tm)))))))))

Event: Disable registers-untouched-by-tm-execute.

Theorem: registers-untouched-by-tm-fetch-execute
(¬ tm-in-supervisor-mode (tm))
→ ((tm-base (tm-fetch-execute (tm)) = tm-base (tm))

∧ ((tm-limit (tm-fetch-execute (tm)) = tm-limit (tm))
∧ ((tm-slimit (tm-fetch-execute (tm)) = tm-slimit (tm))

∧ ((tm-svmode (tm-fetch-execute (tm))
= tm-svmode (tm))
∧ ((tm-rwstate (tm-fetch-execute (tm))

= tm-rwstate (tm))
∧ ((tm-iports (tm-fetch-execute (tm))

= tm-iports (tm))
∧ (tm-oports (tm-fetch-execute (tm))

= tm-oports (tm))))))))

Event: Disable registers-untouched-by-tm-fetch-execute.

Theorem: tm-clock-tm-fetch-execute
((¬ tm-in-supervisor-mode (tm)) ∧ (¬ tm-clock-interruptp (tm)))
→ (tm-clock (tm-fetch-execute (tm)) = (tm-clock (tm) − 1))
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Event: Disable tm-clock-tm-fetch-execute.

Definition:
base-limit (base, limit) = cons (base, cons (limit , ’nil))

Definition: base (base-limit) = car (base-limit)

Definition: limit (base-limit) = car (cdr (base-limit))

Definition:
disjoint (b1 , l1 , b2 , l2 )
= (if b2 < (b1 + l1 ) then ’*1*false

else ’*1*true endif
∨ if b1 < (b2 + l2 ) then ’*1*false

else ’*1*true endif)

Theorem: symmetry-of-disjoint
disjoint (b2 , l2 , b1 , l1 ) = disjoint (b1 , l1 , b2 , l2 )

Event: Disable symmetry-of-disjoint.

Definition:
disjoint-everywhere (b, l , table)
= if listp (table)

then disjoint (b, l , base (car (table)), limit (car (table)))
∧ disjoint-everywhere (b, l , cdr (table))

else ’*1*true endif

Definition:
mutually-disjoint (table)
= if listp (table)

then disjoint-everywhere (base (car (table)),
limit (car (table)),
cdr (table))

∧ mutually-disjoint (cdr (table))
else ’*1*true endif

Definition:
finite-segment-tablep (table, max )
= if listp (table)

then if max < (base (car (table)) + limit (car (table)))
then ’*1*false
else ’*1*true endif
∧ finite-segment-tablep (cdr (table), max )

else ’*1*true endif
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Theorem: disjoint-getnth
(disjoint-everywhere (b, l , table) ∧ (i < length (table)))
→ disjoint (b, l , base (getnth (i , table)), limit (getnth (i , table)))

Event: Disable disjoint-getnth.

Theorem: tm-good-address-tm-set-cc
tm-good-address (addr , tm-set-cc (cc, tm)) = tm-good-address (addr , tm)

Event: Disable tm-good-address-tm-set-cc.

Theorem: tm-good-address-tm-set-pc
tm-good-address (addr , tm-set-pc (pc, tm)) = tm-good-address (addr , tm)

Event: Disable tm-good-address-tm-set-pc.

Theorem: tm-good-address-tm-set-sp
tm-good-address (addr , tm-set-sp (sp, tm)) = tm-good-address (addr , tm)

Event: Disable tm-good-address-tm-set-sp.

Theorem: tm-store-in-memory-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))

∧ finite-numberp (addr ,
min (’65536 − tm-base (tm), tm-limit (tm)))))

→ (getseg (b, l , tm-memory (tm-store-in-memory (value, addr , tm)))
= getseg (b, l , tm-memory (tm)))

Event: Disable tm-store-in-memory-protection-theorem.

Theorem: tm-store-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm)) ∧ tm-good-address (addr , tm)))
→ (getseg (b, l , tm-memory (tm-store (value, addr , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-store-protection-theorem.

Theorem: tm-execute-add-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))
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∧ tm-good-address (addr1 , tm)))
→ (getseg (b, l , tm-memory (tm-execute-add (addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-add-protection-theorem.

Theorem: tm-execute-branch-protection-theorem
tm-memory (tm-execute-branch (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-branch-protection-theorem.

Theorem: tm-execute-branch-on-zero-protection-theorem
tm-memory (tm-execute-branch-on-zero (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-branch-on-zero-protection-theorem.

Theorem: tm-execute-branch-not-zero-protection-theorem
tm-memory (tm-execute-branch-not-zero (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-branch-not-zero-protection-theorem.

Theorem: tm-execute-call-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm)) ∧ tm-good-address (addr , tm)))
→ (getseg (b, l , tm-memory (tm-execute-call (addr , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-call-protection-theorem.

Theorem: tm-execute-compare-protection-theorem
tm-memory (tm-execute-compare (addr1 , addr2 , tm)) = tm-memory (tm)

Event: Disable tm-execute-compare-protection-theorem.

Theorem: tm-execute-decr-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm)) ∧ tm-good-address (addr , tm)))
→ (getseg (b, l , tm-memory (tm-execute-decr (addr , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-decr-protection-theorem.
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Theorem: tm-execute-decr-mod-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))

∧ tm-good-address (addr1 , tm)))
→ (getseg (b, l , tm-memory (tm-execute-decr-mod (addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-decr-mod-protection-theorem.

Theorem: tm-execute-incr-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm)) ∧ tm-good-address (addr , tm)))
→ (getseg (b, l , tm-memory (tm-execute-incr (addr , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-incr-protection-theorem.

Theorem: tm-execute-incr-mod-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))

∧ tm-good-address (addr1 , tm)))
→ (getseg (b, l , tm-memory (tm-execute-incr-mod (addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-incr-mod-protection-theorem.

Theorem: tm-execute-load-base-protection-theorem
tm-memory (tm-execute-load-base (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-load-base-protection-theorem.

Theorem: tm-execute-load-limit-protection-theorem
tm-memory (tm-execute-load-limit (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-load-limit-protection-theorem.

Theorem: tm-execute-load-psw-protection-theorem
tm-memory (tm-execute-load-psw (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-load-psw-protection-theorem.

Theorem: tm-execute-mod-protection-theorem
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((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))

∧ tm-good-address (addr1 , tm)))
→ (getseg (b, l , tm-memory (tm-execute-mod (addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-mod-protection-theorem.

Theorem: tm-execute-move-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))

∧ tm-good-address (addr1 , tm)))
→ (getseg (b, l , tm-memory (tm-execute-move (addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-move-protection-theorem.

Theorem: tm-execute-multiply-protection-theorem
((¬ tm-in-supervisor-mode (tm))
∧ (disjoint (b, l , tm-base (tm), tm-limit (tm))

∧ tm-good-address (addr1 , tm)))
→ (getseg (b, l , tm-memory (tm-execute-multiply (addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-multiply-protection-theorem.

Theorem: tm-execute-return-protection-theorem
tm-memory (tm-execute-return (tm)) = tm-memory (tm)

Event: Disable tm-execute-return-protection-theorem.

Theorem: tm-execute-test-iport-protection-theorem
tm-memory (tm-execute-test-iport (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-test-iport-protection-theorem.

Theorem: tm-execute-test-oport-protection-theorem
tm-memory (tm-execute-test-oport (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-test-oport-protection-theorem.

Theorem: tm-execute-set-clock-protection-theorem
tm-memory (tm-execute-set-clock (addr , tm)) = tm-memory (tm)
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Event: Disable tm-execute-set-clock-protection-theorem.

Theorem: tm-execute-run-protection-theorem
tm-memory (tm-execute-run (tm)) = tm-memory (tm)

Event: Disable tm-execute-run-protection-theorem.

Theorem: tm-execute-wait-protection-theorem
tm-memory (tm-execute-wait (tm)) = tm-memory (tm)

Event: Disable tm-execute-wait-protection-theorem.

Theorem: tm-execute-start-output-protection-theorem
tm-memory (tm-execute-start-output (addr1 , addr2 , tm)) = tm-memory (tm)

Event: Disable tm-execute-start-output-protection-theorem.

Theorem: tm-execute-post-output-interrupt-protection-theorem
tm-memory (tm-execute-post-output-interrupt (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-post-output-interrupt-protection-theorem.

Theorem: tm-execute-svc-protection-theorem
tm-memory (tm-execute-svc (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-svc-protection-theorem.

Theorem: tm-execute-svc-return-protection-theorem
tm-memory (tm-execute-svc-return (addr , tm)) = tm-memory (tm)

Event: Disable tm-execute-svc-return-protection-theorem.

Theorem: tm-execute-nullary-protection-theorem
tm-memory (tm-execute-nullary (opcode, tm)) = tm-memory (tm)

Event: Disable tm-execute-nullary-protection-theorem.

Theorem: tm-execute-unary-protection-theorem
((¬ tm-in-supervisor-mode (tm)) ∧ disjoint (b, l , tm-base (tm), tm-limit (tm)))
→ (getseg (b, l , tm-memory (tm-execute-unary (opcode, addr , tm)))

= getseg (b, l , tm-memory (tm)))
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Event: Disable tm-execute-unary-protection-theorem.

Theorem: tm-execute-binary-protection-theorem
((¬ tm-in-supervisor-mode (tm)) ∧ disjoint (b, l , tm-base (tm), tm-limit (tm)))
→ (getseg (b, l , tm-memory (tm-execute-binary (opcode, addr1 , addr2 , tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-binary-protection-theorem.

Theorem: tm-execute-instruction-protection-theorem
((¬ tm-in-supervisor-mode (tm)) ∧ disjoint (b, l , tm-base (tm), tm-limit (tm)))
→ (getseg (b, l , tm-memory (tm-execute-instruction (instruction, tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-instruction-protection-theorem.

Theorem: tm-execute-protection-theorem
((¬ tm-in-supervisor-mode (tm)) ∧ disjoint (b, l , tm-base (tm), tm-limit (tm)))
→ (getseg (b, l , tm-memory (tm-execute (opcode, tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-execute-protection-theorem.

Theorem: tm-fetch-execute-protection-theorem
((¬ tm-in-supervisor-mode (tm)) ∧ disjoint (b, l , tm-base (tm), tm-limit (tm)))
→ (getseg (b, l , tm-memory (tm-fetch-execute (tm)))

= getseg (b, l , tm-memory (tm)))

Event: Disable tm-fetch-execute-protection-theorem.

Theorem: length-tm-memory-tm-store
length (tm-memory (tm-store (value, addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-store.

Theorem: length-tm-memory-tm-execute-add
length (tm-memory (tm-execute-add (addr1 , addr2 , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-add.

Theorem: length-tm-memory-tm-execute-branch
length (tm-memory (tm-execute-branch (addr , tm))) = length (tm-memory (tm))
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Event: Disable length-tm-memory-tm-execute-branch.

Theorem: length-tm-memory-tm-execute-branch-on-zero
length (tm-memory (tm-execute-branch-on-zero (addr , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-branch-on-zero.

Theorem: length-tm-memory-tm-execute-branch-not-zero
length (tm-memory (tm-execute-branch-not-zero (addr , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-branch-not-zero.

Theorem: length-tm-memory-tm-execute-call
length (tm-memory (tm-execute-call (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-call.

Theorem: length-tm-memory-tm-execute-compare
length (tm-memory (tm-execute-compare (addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-compare.

Theorem: length-tm-memory-tm-execute-decr
length (tm-memory (tm-execute-decr (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-decr.

Theorem: length-tm-memory-tm-execute-decr-mod
length (tm-memory (tm-execute-decr-mod (addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-decr-mod.

Theorem: length-tm-memory-tm-execute-incr
length (tm-memory (tm-execute-incr (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-incr.
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Theorem: length-tm-memory-tm-execute-incr-mod
length (tm-memory (tm-execute-incr-mod (addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-incr-mod.

Theorem: length-tm-memory-tm-execute-load-base
length (tm-memory (tm-execute-load-base (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-load-base.

Theorem: length-tm-memory-tm-execute-load-limit
length (tm-memory (tm-execute-load-limit (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-load-limit.

Theorem: length-tm-memory-tm-execute-load-psw
length (tm-memory (tm-execute-load-psw (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-load-psw.

Theorem: length-tm-memory-tm-execute-mod
length (tm-memory (tm-execute-mod (addr1 , addr2 , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-mod.

Theorem: length-tm-memory-tm-execute-move
length (tm-memory (tm-execute-move (addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-move.

Theorem: length-tm-memory-tm-execute-multiply
length (tm-memory (tm-execute-multiply (addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-multiply.

Theorem: length-tm-memory-tm-execute-return
length (tm-memory (tm-execute-return (tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-return.
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Theorem: length-tm-memory-tm-execute-test-iport
length (tm-memory (tm-execute-test-iport (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-test-iport.

Theorem: length-tm-memory-tm-execute-test-oport
length (tm-memory (tm-execute-test-oport (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-test-oport.

Theorem: length-tm-memory-tm-execute-set-clock
length (tm-memory (tm-execute-set-clock (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-set-clock.

Theorem: length-tm-memory-tm-execute-run
length (tm-memory (tm-execute-run (tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-run.

Theorem: length-tm-memory-tm-execute-wait
length (tm-memory (tm-execute-wait (tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-wait.

Theorem: length-tm-memory-tm-execute-post-output-interrupt
length (tm-memory (tm-execute-post-output-interrupt (addr , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-post-output-interrupt.

Theorem: length-tm-memory-tm-execute-start-output
length (tm-memory (tm-execute-start-output (addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-start-output.

Theorem: length-tm-memory-tm-execute-svc
length (tm-memory (tm-execute-svc (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-svc.
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Theorem: length-tm-memory-tm-execute-svc-return
length (tm-memory (tm-execute-svc-return (addr , tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-svc-return.

Theorem: length-tm-memory-tm-execute-nullary
length (tm-memory (tm-execute-nullary (opcode, tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-nullary.

Theorem: length-tm-memory-tm-execute-unary
length (tm-memory (tm-execute-unary (opcode, addr , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-unary.

Theorem: length-tm-memory-tm-execute-binary
length (tm-memory (tm-execute-binary (opcode, addr1 , addr2 , tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-binary.

Theorem: length-tm-memory-tm-execute-instruction
length (tm-memory (tm-execute-instruction (instruction, tm)))
= length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute-instruction.

Theorem: length-tm-memory-tm-execute
length (tm-memory (tm-execute (instruction, tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-execute.

Theorem: length-tm-memory-tm-fetch-execute
length (tm-memory (tm-fetch-execute (tm))) = length (tm-memory (tm))

Event: Disable length-tm-memory-tm-fetch-execute.

(DEFN
GOOD-ADDRESS-SPACE
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(X MEMLENGTH)
(AND
(TM-SHELLP X)
(AND
(NUMBERP MEMLENGTH)
(AND
(IF (LESSP ’65536 MEMLENGTH)

’*1*FALSE
’*1*TRUE)

(AND
(PLISTP (TM-MEMORY X))
(AND
(FINITE-NUMBER-LISTP (TM-MEMORY X)

’65536)
(AND
(EQUAL (LENGTH (TM-MEMORY X))

MEMLENGTH)
(AND

(PLISTP (TM-REGS X))
(AND (FINITE-NUMBER-LISTP (TM-REGS X)

’65536)
(AND (EQUAL (LENGTH (TM-REGS X)) ’8)

(AND (FINITE-NUMBERP (TM-CC X) ’4)
(AND (FINITE-NUMBERP (TM-ERROR X) ’64)

(AND (FINITE-NUMBERP (TM-SVCFLAG X) ’2)
(AND (FINITE-NUMBERP (TM-SVCID X) ’128)

(AND (EQUAL (TM-BASE X) ’0)
(AND (EQUAL (TM-LIMIT X) MEMLENGTH)

(EQUAL (TM-SVMODE X)
’0))))))))))))))))

NIL)

Theorem: tm-shellp-address-space
good-address-space (address-space, memlength) → tm-shellp (address-space)

Event: Disable tm-shellp-address-space.

Theorem: non-number-memlength-gives-bad-address-space
(memlength 6∈ N) → (¬ good-address-space (address-space, memlength))

Event: Disable non-number-memlength-gives-bad-address-space.

Theorem: address-space-memlength
good-address-space (address-space, memlength)
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→ if ’65536 < memlength then ’*1*false
else ’*1*true endif

Theorem: plistp-address-space-memory
good-address-space (address-space, memlength)
→ plistp (tm-memory (address-space))

Event: Disable plistp-address-space-memory.

Theorem: finite-number-listp-address-space-memory
good-address-space (address-space, memlength)
→ finite-number-listp (tm-memory (address-space), ’65536)

Event: Disable finite-number-listp-address-space-memory.

Theorem: length-address-space-memory
good-address-space (address-space, memlength)
→ (length (tm-memory (address-space)) = memlength)

Event: Disable length-address-space-memory.

Theorem: plistp-address-space-regs
good-address-space (address-space, memlength)
→ plistp (tm-regs (address-space))

Event: Disable plistp-address-space-regs.

Theorem: finite-number-listp-address-space-regs
good-address-space (address-space, memlength)
→ finite-number-listp (tm-regs (address-space), ’65536)

Event: Disable finite-number-listp-address-space-regs.

Theorem: length-address-space-regs
good-address-space (address-space, memlength)
→ (length (tm-regs (address-space)) = ’8)

Event: Disable length-address-space-regs.

Theorem: finite-numberp-address-space-cc
good-address-space (address-space, memlength)
→ finite-numberp (tm-cc (address-space), ’4)
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Event: Disable finite-numberp-address-space-cc.

Theorem: finite-numberp-address-space-error
good-address-space (address-space, memlength)
→ finite-numberp (tm-error (address-space), ’64)

Event: Disable finite-numberp-address-space-error.

Theorem: finite-numberp-address-space-svcflag
good-address-space (address-space, memlength)
→ finite-numberp (tm-svcflag (address-space), ’2)

Event: Disable finite-numberp-address-space-svcflag.

Theorem: finite-numberp-address-space-svcid
good-address-space (address-space, memlength)
→ finite-numberp (tm-svcid (address-space), ’128)

Event: Disable finite-numberp-address-space-svcid.

Theorem: finite-numberp-address-space-pc
good-address-space (address-space, memlength)
→ finite-numberp (tm-pc (address-space), ’65536)

Event: Disable finite-numberp-address-space-pc.

Theorem: finite-numberp-address-space-sp
good-address-space (address-space, memlength)
→ finite-numberp (tm-sp (address-space), ’65536)

Event: Disable finite-numberp-address-space-sp.

Theorem: tm-base-address-space
good-address-space (address-space, memlength)
→ (tm-base (address-space) = ’0)

Event: Disable tm-base-address-space.

Theorem: tm-limit-address-space
good-address-space (address-space, memlength)
→ (tm-limit (address-space) = memlength)
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Event: Disable tm-limit-address-space.

Theorem: tm-svmode-address-space
good-address-space (address-space, memlength)
→ (tm-svmode (address-space) = ’0)

Event: Disable tm-svmode-address-space.

Theorem: tm-in-supervisor-mode-good-address-space
good-address-space (address-space, memlength)
→ (tm-in-supervisor-mode (address-space) = ’*1*false)

Event: Disable tm-in-supervisor-mode-good-address-space.

Event: Let us define the theory good-address-space-properties to consist of
the following events: tm-in-supervisor-mode-good-address-space, non-number-
memlength-gives-bad-address-space, tm-svmode-address-space, tm-limit-address-
space, tm-base-address-space, finite-numberp-address-space-svcid, finite-numberp-
address-space-svcflag, finite-numberp-address-space-error, finite-numberp-address-
space-cc, length-address-space-regs, finite-number-listp-address-space-regs, plistp-
address-space-regs, length-address-space-memory, finite-number-listp-address-space-
memory, plistp-address-space-memory, address-space-memlength, tm-shellp-address-
space, finite-numberp-address-space-pc, finite-numberp-address-space-sp.

Theorem: good-address-space-base-limit-property
good-address-space (address-space, memlength)
→ (min (’65536 − tm-base (address-space), tm-limit (address-space))

= tm-limit (address-space))

Event: Disable good-address-space-base-limit-property.

Theorem: min-tm-memlength-memlength-in-good-address-space
good-address-space (address-space, memlength)
→ (min (’65536, memlength) = memlength)

Event: Disable min-tm-memlength-memlength-in-good-address-space.

Theorem: good-memory-address-implies-non-zero-limit-for-address-space
(good-address-space (address-space, memlength)
∧ tm-good-address (real-addr (’2, pc), address-space))
→ (tm-limit (address-space) 6' 0)
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Theorem: finite-numberp-tm-good-address-for-address-space
(good-address-space (address-space, memlength)
∧ tm-good-address (real-addr (’2, n), address-space))
→ finite-numberp (n, memlength)

Event: Disable finite-numberp-tm-good-address-for-address-space.

Theorem: finite-numberp-tm-fetch-from-address-space
(good-address-space (address-space, memlength)
∧ tm-good-address (addr , address-space))
→ finite-numberp (tm-fetch (addr , address-space), ’65536)

Event: Disable finite-numberp-tm-fetch-from-address-space.

Theorem: address-space-good-memory-tm-store
(good-address-space (address-space, memlength)
∧ finite-numberp (value, ’65536))
→ (plistp (tm-memory (tm-store (value, addr , address-space)))

∧ ((length (tm-memory (tm-store (value, addr , address-space)))
= fix (memlength))
∧ finite-number-listp (tm-memory (tm-store (value,

addr ,
address-space)),

’65536)))

Event: Disable address-space-good-memory-tm-store.

Theorem: address-space-good-regs-tm-store
(good-address-space (address-space, memlength)
∧ finite-numberp (value, ’65536))
→ (plistp (tm-regs (tm-store (value, addr , address-space)))

∧ ((length (tm-regs (tm-store (value, addr , address-space))) = ’8)
∧ finite-number-listp (tm-regs (tm-store (value,

addr ,
address-space)),

’65536)))

Event: Disable address-space-good-regs-tm-store.

Theorem: good-address-space-tm-store
(good-address-space (address-space, memlength)
∧ finite-numberp (value, ’65536))
→ good-address-space (tm-store (value, addr , address-space), memlength)
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Event: Disable good-address-space-tm-store.

Theorem: good-address-space-tm-set-cc
(good-address-space (address-space, memlength) ∧ finite-numberp (cc, ’4))
→ good-address-space (tm-set-cc (cc, address-space), memlength)

Event: Disable good-address-space-tm-set-cc.

Theorem: good-address-space-tm-set-error
(good-address-space (address-space, memlength) ∧ finite-numberp (error , ’64))
→ good-address-space (tm-set-error (error , address-space), memlength)

Event: Disable good-address-space-tm-set-error.

Theorem: good-address-space-tm-set-svcflag
(good-address-space (address-space, memlength) ∧ finite-numberp (svcflag , ’2))
→ good-address-space (tm-set-svcflag (svcflag , address-space), memlength)

Event: Disable good-address-space-tm-set-svcflag.

Theorem: good-address-space-tm-set-svcid
(good-address-space (address-space, memlength)
∧ finite-numberp (svcid , ’128))
→ good-address-space (tm-set-svcid (svcid , address-space), memlength)

Event: Disable good-address-space-tm-set-svcid.

Theorem: good-address-space-tm-set-pc
(good-address-space (address-space, memlength) ∧ finite-numberp (pc, ’65536))
→ good-address-space (tm-set-pc (pc, address-space), memlength)

Event: Disable good-address-space-tm-set-pc.

Theorem: good-address-space-tm-set-sp
(good-address-space (address-space, memlength) ∧ finite-numberp (sp, ’65536))
→ good-address-space (tm-set-sp (sp, address-space), memlength)

Event: Disable good-address-space-tm-set-sp.

Theorem: good-address-space-tm-execute-add
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-add (addr1 , addr2 , address-space),

memlength)
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Event: Disable good-address-space-tm-execute-add.

Theorem: good-address-space-tm-execute-branch
(good-address-space (address-space, memlength)
∧ tm-good-address (addr , address-space))
→ good-address-space (tm-execute-branch (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-branch.

Theorem: good-address-space-tm-execute-branch-on-zero
(good-address-space (address-space, memlength)
∧ tm-good-address (addr , address-space))
→ good-address-space (tm-execute-branch-on-zero (addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-branch-on-zero.

Theorem: good-address-space-tm-execute-branch-not-zero
(good-address-space (address-space, memlength)
∧ tm-good-address (addr , address-space))
→ good-address-space (tm-execute-branch-not-zero (addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-branch-not-zero.

Theorem: good-address-space-tm-execute-call
(good-address-space (address-space, memlength)
∧ tm-good-address (addr , address-space))
→ good-address-space (tm-execute-call (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-call.

Theorem: good-address-space-tm-execute-compare
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-compare (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-compare.

Theorem: good-address-space-tm-execute-decr
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-decr (addr , address-space), memlength)
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Event: Disable good-address-space-tm-execute-decr.

Theorem: good-address-space-tm-execute-decr-mod
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-decr-mod (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-decr-mod.

Theorem: good-address-space-tm-execute-incr
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-incr (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-incr.

Theorem: good-address-space-tm-execute-incr-mod
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-incr-mod (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-incr-mod.

Theorem: good-address-space-tm-execute-load-base
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-load-base (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-load-base.

Theorem: good-address-space-tm-execute-load-limit
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-load-limit (addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-load-limit.

Theorem: good-address-space-tm-execute-load-psw
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-load-psw (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-load-psw.
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Theorem: good-address-space-tm-execute-mod
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-mod (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-mod.

Theorem: good-address-space-tm-execute-move
(good-address-space (address-space, memlength)
∧ tm-good-address (addr2 , address-space))
→ good-address-space (tm-execute-move (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-move.

Theorem: good-address-space-tm-execute-multiply
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-multiply (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-multiply.

Theorem: finite-numberp-add1-address-space-sp
(good-address-space (address-space, memlength)
∧ (¬ tm-stack-underflowp (address-space)))
→ finite-numberp (1 + tm-sp (address-space), ’65536)

Event: Disable finite-numberp-add1-address-space-sp.

Theorem: min-memlength-tm-memlength-in-good-address-space
good-address-space (address-space, memlength)
→ (min (’65536, memlength) = memlength)

Theorem: finite-numberp-tm-incr-memlength
((memlength ∈ N)
∧ ((min (’65536, memlength) = memlength) ∧ (b < (memlength − 1))))
→ finite-numberp (tm-incr (b), memlength)

Event: Disable finite-numberp-tm-incr-memlength.

Theorem: tm-good-address-tm-incr-tm-sp-for-address-space
(good-address-space (address-space, memlength)
∧ (¬ tm-stack-underflowp (address-space)))
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→ tm-good-address (real-addr (’2, tm-incr (tm-sp (address-space))),
address-space)

Event: Disable tm-good-address-tm-incr-tm-sp-for-address-space.

Theorem: good-address-space-tm-execute-return
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-return (address-space), memlength)

Event: Disable good-address-space-tm-execute-return.

Theorem: good-address-space-tm-execute-set-clock
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-set-clock (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-set-clock.

Theorem: good-address-space-tm-execute-run
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-run (address-space), memlength)

Event: Disable good-address-space-tm-execute-run.

Theorem: good-address-space-tm-execute-wait
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-wait (address-space), memlength)

Event: Disable good-address-space-tm-execute-wait.

Theorem: good-address-space-tm-execute-test-iport
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-test-iport (addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-test-iport.

Theorem: good-address-space-tm-execute-test-oport
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-test-oport (addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-test-oport.

214



Theorem: good-address-space-tm-execute-start-output
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-start-output (addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-start-output.

Theorem: good-address-space-tm-execute-post-output-interrupt
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-post-output-interrupt (addr ,

address-space),
memlength)

Event: Disable good-address-space-tm-execute-post-output-interrupt.

Theorem: good-address-space-tm-execute-svc
(good-address-space (address-space, memlength)
∧ tm-good-address (addr , address-space))
→ good-address-space (tm-execute-svc (addr , address-space), memlength)

Event: Disable good-address-space-tm-execute-svc.

Theorem: good-address-space-tm-execute-svc-return
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-svc-return (addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-svc-return.

Theorem: good-address-space-tm-execute-nullary
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-nullary (opcode, address-space), memlength)

Event: Disable good-address-space-tm-execute-nullary.

Theorem: good-address-space-tm-execute-unary
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-unary (opcode, addr , address-space),

memlength)

Event: Disable good-address-space-tm-execute-unary.
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Theorem: good-address-space-tm-execute-binary
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-binary (opcode, addr1 , addr2 , address-space),

memlength)

Event: Disable good-address-space-tm-execute-binary.

Theorem: good-address-space-tm-execute-instruction
good-address-space (address-space, memlength)
→ good-address-space (tm-execute-instruction (instruction, address-space),

memlength)

Event: Disable good-address-space-tm-execute-instruction.

Theorem: good-address-space-tm-execute
good-address-space (address-space, memlength)
→ good-address-space (tm-execute (instruction, address-space), memlength)

Event: Disable good-address-space-tm-execute.

Theorem: good-address-space-tm-decrement-clock
good-address-space (address-space, memlength)
→ good-address-space (tm-decrement-clock (address-space), memlength)

Event: Disable good-address-space-tm-decrement-clock.

Theorem: good-address-space-tm-fetch-execute
good-address-space (address-space, memlength)
→ good-address-space (tm-fetch-execute (address-space), memlength)

Event: Disable good-address-space-tm-fetch-execute.

Definition:
mapup-address-space (memory , regs, cc, error , svcflag , svcid , base, limit)
= tm (getseg (base, limit , memory),

regs,
cc,
error ,
svcflag ,
svcid ,
’0,
fix (limit),
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’0,
’0,
’0,
’0,
’0,
’0)

(PROVE-LEMMA GOOD-ADDRESS-SPACE-MAPUP-ADDRESS-SPACE
(REWRITE)
(IMPLIES
(AND

(FINITE-NUMBER-LISTP MEMORY ’65536)
(AND (NUMBERP LIMIT)

(AND (IF (LESSP ’65536 (LENGTH MEMORY))
’*1*FALSE
’*1*TRUE)

(AND (PLISTP REGS)
(AND (FINITE-NUMBER-LISTP REGS ’65536)

(AND (EQUAL (LENGTH REGS) ’8)
(AND (FINITE-NUMBERP CC ’4)

(AND (FINITE-NUMBERP ERROR ’64)
(AND (FINITE-NUMBERP SVCFLAG ’2)

(AND (FINITE-NUMBERP SVCID ’128)
(IF (LESSP (LENGTH MEMORY)

(PLUS BASE LIMIT))
’*1*FALSE
’*1*TRUE)))))))))))

(GOOD-ADDRESS-SPACE (MAPUP-ADDRESS-SPACE MEMORY REGS CC ERROR SVCFLAG SVCID
BASE LIMIT)

LIMIT))
((ENABLE GOOD-ADDRESS-SPACE MAPUP-ADDRESS-SPACE PLISTP-GETSEG LENGTH-GETSEG

FINITE-NUMBER-LISTP-GETSEG)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable good-address-space-mapup-address-space.

Theorem: tm-fetch-from-memory-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm)) ∧ (addr < tm-limit (tm))))
→ (tm-fetch-from-memory (addr ,

mapup-address-space (tm-memory (tm),

217



tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-fetch-from-memory (addr , tm))

Event: Disable tm-fetch-from-memory-mapup-address-space.

Theorem: tm-fetch-from-regmem-mapup-address-space
good-tm (tm)
→ (tm-fetch-from-regmem (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-fetch-from-regmem (addr , tm))

Event: Disable tm-fetch-from-regmem-mapup-address-space.

Theorem: lessp-good-memory-address-limit
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ ((real-addr-source (addr) 6' 0)
∧ ((real-addr-source (addr) 6= ’1)

∧ tm-good-address (addr , tm)))))
→ (real-addr-num (addr) < tm-limit (tm))

Theorem: tm-fetch-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm)) ∧ tm-good-address (addr , tm)))
→ (tm-fetch (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
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tm-base (tm),
tm-limit (tm)))

= tm-fetch (addr , tm))

Event: Disable tm-fetch-mapup-address-space.

Theorem: tm-store-in-memory-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (addr < tm-limit (tm)))))

→ (tm-store-in-memory (value,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-store-in-memory (value,
addr ,
tm)),

tm-regs (tm-store-in-memory (value, addr , tm)),
tm-cc (tm-store-in-memory (value, addr , tm)),
tm-error (tm-store-in-memory (value, addr , tm)),
tm-svcflag (tm-store-in-memory (value,

addr ,
tm)),

tm-svcid (tm-store-in-memory (value, addr , tm)),
tm-base (tm-store-in-memory (value, addr , tm)),
tm-limit (tm-store-in-memory (value, addr , tm))))

Event: Disable tm-store-in-memory-commutes-with-mapup-address-space.

Theorem: tm-store-in-regmem-commutes-with-mapup-address-space
good-tm (tm)
→ (tm-store-in-regmem (value,

addr ,
mapup-address-space (tm-memory (tm),
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tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-store-in-regmem (value,
addr ,
tm)),

tm-regs (tm-store-in-regmem (value, addr , tm)),
tm-cc (tm-store-in-regmem (value, addr , tm)),
tm-error (tm-store-in-regmem (value, addr , tm)),
tm-svcflag (tm-store-in-regmem (value,

addr ,
tm)),

tm-svcid (tm-store-in-regmem (value, addr , tm)),
tm-base (tm-store-in-regmem (value, addr , tm)),
tm-limit (tm-store-in-regmem (value, addr , tm))))

Event: Disable tm-store-in-regmem-commutes-with-mapup-address-space.

Theorem: tm-store-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (addr , tm))))
→ (tm-store (value,

addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-store (value, addr , tm)),
tm-regs (tm-store (value, addr , tm)),
tm-cc (tm-store (value, addr , tm)),
tm-error (tm-store (value, addr , tm)),
tm-svcflag (tm-store (value, addr , tm)),
tm-svcid (tm-store (value, addr , tm)),
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tm-base (tm-store (value, addr , tm)),
tm-limit (tm-store (value, addr , tm))))

Event: Disable tm-store-commutes-with-mapup-address-space.

Theorem: tm-set-pc-commutes-with-mapup-address-space
tm-set-pc (pc,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-set-pc (pc, tm)),
tm-regs (tm-set-pc (pc, tm)),
tm-cc (tm-set-pc (pc, tm)),
tm-error (tm-set-pc (pc, tm)),
tm-svcflag (tm-set-pc (pc, tm)),
tm-svcid (tm-set-pc (pc, tm)),
tm-base (tm-set-pc (pc, tm)),
tm-limit (tm-set-pc (pc, tm)))

Event: Disable tm-set-pc-commutes-with-mapup-address-space.

Theorem: tm-set-sp-commutes-with-mapup-address-space
tm-set-sp (sp,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-set-sp (sp, tm)),
tm-regs (tm-set-sp (sp, tm)),
tm-cc (tm-set-sp (sp, tm)),
tm-error (tm-set-sp (sp, tm)),
tm-svcflag (tm-set-sp (sp, tm)),
tm-svcid (tm-set-sp (sp, tm)),
tm-base (tm-set-sp (sp, tm)),
tm-limit (tm-set-sp (sp, tm)))
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Event: Disable tm-set-sp-commutes-with-mapup-address-space.

Theorem: tm-set-cc-commutes-with-mapup-address-space
tm-set-cc (cc,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-set-cc (cc, tm)),
tm-regs (tm-set-cc (cc, tm)),
tm-cc (tm-set-cc (cc, tm)),
tm-error (tm-set-cc (cc, tm)),
tm-svcflag (tm-set-cc (cc, tm)),
tm-svcid (tm-set-cc (cc, tm)),
tm-base (tm-set-cc (cc, tm)),
tm-limit (tm-set-cc (cc, tm)))

Event: Disable tm-set-cc-commutes-with-mapup-address-space.

Theorem: tm-set-error-commutes-with-mapup-address-space
tm-set-error (error ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-set-error (error , tm)),
tm-regs (tm-set-error (error , tm)),
tm-cc (tm-set-error (error , tm)),
tm-error (tm-set-error (error , tm)),
tm-svcflag (tm-set-error (error , tm)),
tm-svcid (tm-set-error (error , tm)),
tm-base (tm-set-error (error , tm)),
tm-limit (tm-set-error (error , tm)))

Event: Disable tm-set-error-commutes-with-mapup-address-space.
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Theorem: tm-set-svcflag-commutes-with-mapup-address-space
tm-set-svcflag (svcflag ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-set-svcflag (svcflag , tm)),
tm-regs (tm-set-svcflag (svcflag , tm)),
tm-cc (tm-set-svcflag (svcflag , tm)),
tm-error (tm-set-svcflag (svcflag , tm)),
tm-svcflag (tm-set-svcflag (svcflag , tm)),
tm-svcid (tm-set-svcflag (svcflag , tm)),
tm-base (tm-set-svcflag (svcflag , tm)),
tm-limit (tm-set-svcflag (svcflag , tm)))

Event: Disable tm-set-svcflag-commutes-with-mapup-address-space.

Theorem: tm-set-svcid-commutes-with-mapup-address-space
tm-set-svcid (svcid ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-set-svcid (svcid , tm)),
tm-regs (tm-set-svcid (svcid , tm)),
tm-cc (tm-set-svcid (svcid , tm)),
tm-error (tm-set-svcid (svcid , tm)),
tm-svcflag (tm-set-svcid (svcid , tm)),
tm-svcid (tm-set-svcid (svcid , tm)),
tm-base (tm-set-svcid (svcid , tm)),
tm-limit (tm-set-svcid (svcid , tm)))

Event: Disable tm-set-svcid-commutes-with-mapup-address-space.

Theorem: tm-in-supervisor-mode-tm-set-cc
tm-in-supervisor-mode (tm-set-cc (cc, tm)) = tm-in-supervisor-mode (tm)
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Event: Disable tm-in-supervisor-mode-tm-set-cc.

Theorem: tm-in-supervisor-mode-tm-set-svcflag
tm-in-supervisor-mode (tm-set-svcflag (svcflag , tm))
= tm-in-supervisor-mode (tm)

Event: Disable tm-in-supervisor-mode-tm-set-svcflag.

Theorem: tm-in-supervisor-mode-tm-set-svcid
tm-in-supervisor-mode (tm-set-svcid (svcid , tm)) = tm-in-supervisor-mode (tm)

Event: Disable tm-in-supervisor-mode-tm-set-svcid.

Theorem: tm-in-supervisor-mode-tm-set-sp
tm-in-supervisor-mode (tm-set-sp (sp, tm)) = tm-in-supervisor-mode (tm)

Event: Disable tm-in-supervisor-mode-tm-set-sp.

Theorem: tm-in-supervisor-mode-tm-set-pc
tm-in-supervisor-mode (tm-set-pc (pc, tm)) = tm-in-supervisor-mode (tm)

Event: Disable tm-in-supervisor-mode-tm-set-pc.

Theorem: tm-limit-mapup-address-space
tm-limit (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= fix (tm-limit (tm))

Event: Disable tm-limit-mapup-address-space.

Theorem: tm-base-mapup-address-space
tm-base (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
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tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= ’0

Event: Disable tm-base-mapup-address-space.

Theorem: plus-tm-base-tm-limit-tm-set-cc
(tm-base (tm-set-cc (cc, tm)) + tm-limit (tm-set-cc (cc, tm)))
= (tm-base (tm) + tm-limit (tm))

Event: Disable plus-tm-base-tm-limit-tm-set-cc.

Theorem: plus-tm-base-tm-limit-tm-set-sp
(tm-base (tm-set-sp (sp, tm)) + tm-limit (tm-set-sp (sp, tm)))
= (tm-base (tm) + tm-limit (tm))

Event: Disable plus-tm-base-tm-limit-tm-set-sp.

Theorem: tm-execute-add-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (tm-good-address (addr1 , tm)

∧ tm-good-address (addr2 , tm)))))
→ (tm-execute-add (addr1 ,

addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-add (addr1 , addr2 , tm)),
tm-regs (tm-execute-add (addr1 , addr2 , tm)),
tm-cc (tm-execute-add (addr1 , addr2 , tm)),
tm-error (tm-execute-add (addr1 , addr2 , tm)),
tm-svcflag (tm-execute-add (addr1 , addr2 , tm)),
tm-svcid (tm-execute-add (addr1 , addr2 , tm)),
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tm-base (tm-execute-add (addr1 , addr2 , tm)),
tm-limit (tm-execute-add (addr1 , addr2 , tm))))

Event: Disable tm-execute-add-commutes-with-mapup-address-space.

Theorem: tm-execute-branch-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm)) ∧ tm-good-address (addr , tm)))
→ (tm-execute-branch (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-branch (addr , tm)),
tm-regs (tm-execute-branch (addr , tm)),
tm-cc (tm-execute-branch (addr , tm)),
tm-error (tm-execute-branch (addr , tm)),
tm-svcflag (tm-execute-branch (addr , tm)),
tm-svcid (tm-execute-branch (addr , tm)),
tm-base (tm-execute-branch (addr , tm)),
tm-limit (tm-execute-branch (addr , tm))))

Event: Disable tm-execute-branch-commutes-with-mapup-address-space.

Theorem: tm-cc-mapup-address-space
good-tm (tm)
→ (tm-cc (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-cc (tm))

Event: Disable tm-cc-mapup-address-space.

Theorem: tm-error-mapup-address-space
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good-tm (tm)
→ (tm-error (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-error (tm))

Event: Disable tm-error-mapup-address-space.

Theorem: tm-svcflag-mapup-address-space
good-tm (tm)
→ (tm-svcflag (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-svcflag (tm))

Event: Disable tm-svcflag-mapup-address-space.

Theorem: tm-svcid-mapup-address-space
good-tm (tm)
→ (tm-svcid (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-svcid (tm))

Event: Disable tm-svcid-mapup-address-space.

Theorem: tm-pc-mapup-address-space
good-tm (tm)
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→ (tm-pc (mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-pc (tm))

Event: Disable tm-pc-mapup-address-space.

Theorem: tm-sp-mapup-address-space
good-tm (tm)
→ (tm-sp (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-sp (tm))

Event: Disable tm-sp-mapup-address-space.

Theorem: tm-execute-branch-on-zero-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm)) ∧ tm-good-address (addr , tm)))
→ (tm-execute-branch-on-zero (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-branch-on-zero (addr ,
tm)),

tm-regs (tm-execute-branch-on-zero (addr , tm)),
tm-cc (tm-execute-branch-on-zero (addr , tm)),
tm-error (tm-execute-branch-on-zero (addr ,
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tm)),
tm-svcflag (tm-execute-branch-on-zero (addr ,

tm)),
tm-svcid (tm-execute-branch-on-zero (addr ,

tm)),
tm-base (tm-execute-branch-on-zero (addr , tm)),
tm-limit (tm-execute-branch-on-zero (addr ,

tm))))

Event: Disable tm-execute-branch-on-zero-commutes-with-mapup-address-space.

Theorem: tm-execute-branch-not-zero-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm)) ∧ tm-good-address (addr , tm)))
→ (tm-execute-branch-not-zero (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-branch-not-zero (addr ,
tm)),

tm-regs (tm-execute-branch-not-zero (addr ,
tm)),

tm-cc (tm-execute-branch-not-zero (addr , tm)),
tm-error (tm-execute-branch-not-zero (addr ,

tm)),
tm-svcflag (tm-execute-branch-not-zero (addr ,

tm)),
tm-svcid (tm-execute-branch-not-zero (addr ,

tm)),
tm-base (tm-execute-branch-not-zero (addr ,

tm)),
tm-limit (tm-execute-branch-not-zero (addr ,

tm))))

Event: Disable tm-execute-branch-not-zero-commutes-with-mapup-address-space.

Theorem: tm-stack-overflowp-mapup-address-space
good-tm (tm)
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→ (tm-stack-overflowp (mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-stack-overflowp (tm))

Event: Disable tm-stack-overflowp-mapup-address-space.

Theorem: tm-good-address-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-good-address (addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-good-address (addr , tm))

Event: Disable tm-good-address-mapup-address-space.

Theorem: tm-execute-call-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (addr , tm))))
→ (tm-execute-call (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
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tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-call (addr , tm)),
tm-regs (tm-execute-call (addr , tm)),
tm-cc (tm-execute-call (addr , tm)),
tm-error (tm-execute-call (addr , tm)),
tm-svcflag (tm-execute-call (addr , tm)),
tm-svcid (tm-execute-call (addr , tm)),
tm-base (tm-execute-call (addr , tm)),
tm-limit (tm-execute-call (addr , tm))))

Event: Disable tm-execute-call-commutes-with-mapup-address-space.

Theorem: tm-execute-compare-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (tm-good-address (addr1 , tm) ∧ tm-good-address (addr2 , tm))))
→ (tm-execute-compare (addr1 ,

addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-compare (addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-compare (addr1 , addr2 , tm)),
tm-cc (tm-execute-compare (addr1 , addr2 , tm)),
tm-error (tm-execute-compare (addr1 ,

addr2 ,
tm)),

tm-svcflag (tm-execute-compare (addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-compare (addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-compare (addr1 , addr2 , tm)),
tm-limit (tm-execute-compare (addr1 ,

addr2 ,
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tm))))

Event: Disable tm-execute-compare-commutes-with-mapup-address-space.

Theorem: tm-execute-decr-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (addr , tm))))
→ (tm-execute-decr (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-decr (addr , tm)),
tm-regs (tm-execute-decr (addr , tm)),
tm-cc (tm-execute-decr (addr , tm)),
tm-error (tm-execute-decr (addr , tm)),
tm-svcflag (tm-execute-decr (addr , tm)),
tm-svcid (tm-execute-decr (addr , tm)),
tm-base (tm-execute-decr (addr , tm)),
tm-limit (tm-execute-decr (addr , tm))))

Event: Disable tm-execute-decr-commutes-with-mapup-address-space.

Theorem: tm-execute-decr-mod-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (tm-good-address (addr1 , tm)
∧ tm-good-address (addr2 , tm)))))

→ (tm-execute-decr-mod (addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
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tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-decr-mod (addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-decr-mod (addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-decr-mod (addr1 , addr2 , tm)),
tm-error (tm-execute-decr-mod (addr1 ,

addr2 ,
tm)),

tm-svcflag (tm-execute-decr-mod (addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-decr-mod (addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-decr-mod (addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-decr-mod (addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-decr-mod-commutes-with-mapup-address-space.

Theorem: tm-execute-incr-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (addr , tm))))
→ (tm-execute-incr (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))
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= mapup-address-space (tm-memory (tm-execute-incr (addr , tm)),
tm-regs (tm-execute-incr (addr , tm)),
tm-cc (tm-execute-incr (addr , tm)),
tm-error (tm-execute-incr (addr , tm)),
tm-svcflag (tm-execute-incr (addr , tm)),
tm-svcid (tm-execute-incr (addr , tm)),
tm-base (tm-execute-incr (addr , tm)),
tm-limit (tm-execute-incr (addr , tm))))

Event: Disable tm-execute-incr-commutes-with-mapup-address-space.

Theorem: tm-execute-incr-mod-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (tm-good-address (addr1 , tm)
∧ tm-good-address (addr2 , tm)))))

→ (tm-execute-incr-mod (addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-incr-mod (addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-incr-mod (addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-incr-mod (addr1 , addr2 , tm)),
tm-error (tm-execute-incr-mod (addr1 ,

addr2 ,
tm)),

tm-svcflag (tm-execute-incr-mod (addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-incr-mod (addr1 ,
addr2 ,
tm)),
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tm-base (tm-execute-incr-mod (addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-incr-mod (addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-incr-mod-commutes-with-mapup-address-space.

Theorem: tm-in-supervisor-mode-mapup-address-space
tm-in-supervisor-mode (mapup-address-space (memory ,

regs,
cc,
error ,
svcflag ,
svcid ,
base,
limit))

= ’*1*false

Event: Disable tm-in-supervisor-mode-mapup-address-space.

Theorem: tm-execute-load-base-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-load-base (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-load-base (addr , tm)),
tm-regs (tm-execute-load-base (addr , tm)),
tm-cc (tm-execute-load-base (addr , tm)),
tm-error (tm-execute-load-base (addr , tm)),
tm-svcflag (tm-execute-load-base (addr , tm)),
tm-svcid (tm-execute-load-base (addr , tm)),
tm-base (tm-execute-load-base (addr , tm)),
tm-limit (tm-execute-load-base (addr , tm))))

Event: Disable tm-execute-load-base-commutes-with-mapup-address-space.
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Theorem: tm-execute-load-limit-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-load-limit (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-load-limit (addr , tm)),
tm-regs (tm-execute-load-limit (addr , tm)),
tm-cc (tm-execute-load-limit (addr , tm)),
tm-error (tm-execute-load-limit (addr , tm)),
tm-svcflag (tm-execute-load-limit (addr , tm)),
tm-svcid (tm-execute-load-limit (addr , tm)),
tm-base (tm-execute-load-limit (addr , tm)),
tm-limit (tm-execute-load-limit (addr , tm))))

Event: Disable tm-execute-load-limit-commutes-with-mapup-address-space.

Theorem: tm-execute-load-psw-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-load-psw (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-load-psw (addr , tm)),
tm-regs (tm-execute-load-psw (addr , tm)),
tm-cc (tm-execute-load-psw (addr , tm)),
tm-error (tm-execute-load-psw (addr , tm)),
tm-svcflag (tm-execute-load-psw (addr , tm)),
tm-svcid (tm-execute-load-psw (addr , tm)),
tm-base (tm-execute-load-psw (addr , tm)),
tm-limit (tm-execute-load-psw (addr , tm))))

Event: Disable tm-execute-load-psw-commutes-with-mapup-address-space.
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Theorem: tm-execute-mod-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (tm-good-address (addr1 , tm)

∧ tm-good-address (addr2 , tm)))))
→ (tm-execute-mod (addr1 ,

addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-mod (addr1 , addr2 , tm)),
tm-regs (tm-execute-mod (addr1 , addr2 , tm)),
tm-cc (tm-execute-mod (addr1 , addr2 , tm)),
tm-error (tm-execute-mod (addr1 , addr2 , tm)),
tm-svcflag (tm-execute-mod (addr1 , addr2 , tm)),
tm-svcid (tm-execute-mod (addr1 , addr2 , tm)),
tm-base (tm-execute-mod (addr1 , addr2 , tm)),
tm-limit (tm-execute-mod (addr1 , addr2 , tm))))

Event: Disable tm-execute-mod-commutes-with-mapup-address-space.

Theorem: tm-execute-move-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (tm-good-address (addr1 , tm)

∧ tm-good-address (addr2 , tm)))))
→ (tm-execute-move (addr1 ,

addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
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tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-move (addr1 , addr2 , tm)),
tm-regs (tm-execute-move (addr1 , addr2 , tm)),
tm-cc (tm-execute-move (addr1 , addr2 , tm)),
tm-error (tm-execute-move (addr1 , addr2 , tm)),
tm-svcflag (tm-execute-move (addr1 , addr2 , tm)),
tm-svcid (tm-execute-move (addr1 , addr2 , tm)),
tm-base (tm-execute-move (addr1 , addr2 , tm)),
tm-limit (tm-execute-move (addr1 , addr2 , tm))))

Event: Disable tm-execute-move-commutes-with-mapup-address-space.

Theorem: tm-execute-multiply-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (tm-good-address (addr1 , tm)

∧ tm-good-address (addr2 , tm)))))
→ (tm-execute-multiply (addr1 ,

addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-multiply (addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-multiply (addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-multiply (addr1 , addr2 , tm)),
tm-error (tm-execute-multiply (addr1 ,

addr2 ,
tm)),

tm-svcflag (tm-execute-multiply (addr1 ,
addr2 ,
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tm)),
tm-svcid (tm-execute-multiply (addr1 ,

addr2 ,
tm)),

tm-base (tm-execute-multiply (addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-multiply (addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-multiply-commutes-with-mapup-address-space.

Theorem: tm-stack-underflowp-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-stack-underflowp (mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-stack-underflowp (tm))

Event: Disable tm-stack-underflowp-mapup-address-space.

Theorem: tm-execute-return-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-return (mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))
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= mapup-address-space (tm-memory (tm-execute-return (tm)),
tm-regs (tm-execute-return (tm)),
tm-cc (tm-execute-return (tm)),
tm-error (tm-execute-return (tm)),
tm-svcflag (tm-execute-return (tm)),
tm-svcid (tm-execute-return (tm)),
tm-base (tm-execute-return (tm)),
tm-limit (tm-execute-return (tm))))

Event: Disable tm-execute-return-commutes-with-mapup-address-space.

Theorem: tm-execute-set-clock-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-set-clock (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-set-clock (addr , tm)),
tm-regs (tm-execute-set-clock (addr , tm)),
tm-cc (tm-execute-set-clock (addr , tm)),
tm-error (tm-execute-set-clock (addr , tm)),
tm-svcflag (tm-execute-set-clock (addr , tm)),
tm-svcid (tm-execute-set-clock (addr , tm)),
tm-base (tm-execute-set-clock (addr , tm)),
tm-limit (tm-execute-set-clock (addr , tm))))

Event: Disable tm-execute-set-clock-commutes-with-mapup-address-space.

Theorem: tm-execute-run-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-run (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))
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= mapup-address-space (tm-memory (tm-execute-run (tm)),
tm-regs (tm-execute-run (tm)),
tm-cc (tm-execute-run (tm)),
tm-error (tm-execute-run (tm)),
tm-svcflag (tm-execute-run (tm)),
tm-svcid (tm-execute-run (tm)),
tm-base (tm-execute-run (tm)),
tm-limit (tm-execute-run (tm))))

Event: Disable tm-execute-run-commutes-with-mapup-address-space.

Theorem: tm-execute-wait-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-wait (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-wait (tm)),
tm-regs (tm-execute-wait (tm)),
tm-cc (tm-execute-wait (tm)),
tm-error (tm-execute-wait (tm)),
tm-svcflag (tm-execute-wait (tm)),
tm-svcid (tm-execute-wait (tm)),
tm-base (tm-execute-wait (tm)),
tm-limit (tm-execute-wait (tm))))

Event: Disable tm-execute-wait-commutes-with-mapup-address-space.

Theorem: tm-execute-test-iport-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-test-iport (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))
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= mapup-address-space (tm-memory (tm-execute-test-iport (addr , tm)),
tm-regs (tm-execute-test-iport (addr , tm)),
tm-cc (tm-execute-test-iport (addr , tm)),
tm-error (tm-execute-test-iport (addr , tm)),
tm-svcflag (tm-execute-test-iport (addr , tm)),
tm-svcid (tm-execute-test-iport (addr , tm)),
tm-base (tm-execute-test-iport (addr , tm)),
tm-limit (tm-execute-test-iport (addr , tm))))

Event: Disable tm-execute-test-iport-commutes-with-mapup-address-space.

Theorem: tm-execute-test-oport-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-test-oport (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-test-oport (addr , tm)),
tm-regs (tm-execute-test-oport (addr , tm)),
tm-cc (tm-execute-test-oport (addr , tm)),
tm-error (tm-execute-test-oport (addr , tm)),
tm-svcflag (tm-execute-test-oport (addr , tm)),
tm-svcid (tm-execute-test-oport (addr , tm)),
tm-base (tm-execute-test-oport (addr , tm)),
tm-limit (tm-execute-test-oport (addr , tm))))

Event: Disable tm-execute-test-oport-commutes-with-mapup-address-space.

Theorem: tm-execute-start-output-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-start-output (addr1 ,

addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
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tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-svcflag (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-start-output (addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-start-output (addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-start-output-commutes-with-mapup-address-space.

Theorem: tm-execute-post-output-interrupt-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-post-output-interrupt (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-post-output-interrupt (addr ,
tm)),

tm-regs (tm-execute-post-output-interrupt (addr ,
tm)),
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tm-cc (tm-execute-post-output-interrupt (addr ,
tm)),

tm-error (tm-execute-post-output-interrupt (addr ,
tm)),

tm-svcflag (tm-execute-post-output-interrupt (addr ,
tm)),

tm-svcid (tm-execute-post-output-interrupt (addr ,
tm)),

tm-base (tm-execute-post-output-interrupt (addr ,
tm)),

tm-limit (tm-execute-post-output-interrupt (addr ,
tm))))

Event: Disable tm-execute-post-output-interrupt-commutes-with-mapup-address-
space.

Theorem: tm-execute-svc-commutes-with-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm)) ∧ tm-good-address (addr , tm)))
→ (tm-execute-svc (addr ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-svc (addr , tm)),
tm-regs (tm-execute-svc (addr , tm)),
tm-cc (tm-execute-svc (addr , tm)),
tm-error (tm-execute-svc (addr , tm)),
tm-svcflag (tm-execute-svc (addr , tm)),
tm-svcid (tm-execute-svc (addr , tm)),
tm-base (tm-execute-svc (addr , tm)),
tm-limit (tm-execute-svc (addr , tm))))

Event: Disable tm-execute-svc-commutes-with-mapup-address-space.

Theorem: tm-execute-svc-return-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-execute-svc-return (addr ,

mapup-address-space (tm-memory (tm),
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tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-svc-return (addr , tm)),
tm-regs (tm-execute-svc-return (addr , tm)),
tm-cc (tm-execute-svc-return (addr , tm)),
tm-error (tm-execute-svc-return (addr , tm)),
tm-svcflag (tm-execute-svc-return (addr , tm)),
tm-svcid (tm-execute-svc-return (addr , tm)),
tm-base (tm-execute-svc-return (addr , tm)),
tm-limit (tm-execute-svc-return (addr , tm))))

Event: Disable tm-execute-svc-return-commutes-with-mapup-address-space.

Definition:
tm-execute-nullary2 (opcode, tm)
= if opcode = ’8 then tm-execute-run (tm)

elseif opcode = ’4 then tm-execute-wait (tm)
else tm-set-error (’2, tm) endif

Definition:
tm-execute-nullary1 (opcode, tm)
= if opcode = ’0 then tm-execute-return (tm)

else tm-execute-nullary2 (opcode, tm) endif

Theorem: tm-execute-nullary1-equals-tm-execute-nullary
tm-execute-nullary1 (opcode, tm) = tm-execute-nullary (opcode, tm)

Event: Disable tm-execute-nullary1-equals-tm-execute-nullary.

Theorem: tm-execute-nullary2-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-nullary2 (opcode,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
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tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-nullary2 (opcode, tm)),
tm-regs (tm-execute-nullary2 (opcode, tm)),
tm-cc (tm-execute-nullary2 (opcode, tm)),
tm-error (tm-execute-nullary2 (opcode, tm)),
tm-svcflag (tm-execute-nullary2 (opcode, tm)),
tm-svcid (tm-execute-nullary2 (opcode, tm)),
tm-base (tm-execute-nullary2 (opcode, tm)),
tm-limit (tm-execute-nullary2 (opcode, tm))))

Event: Disable tm-execute-nullary2-commutes-with-mapup-address-space.

Theorem: tm-execute-nullary1-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-nullary1 (opcode,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-nullary1 (opcode, tm)),
tm-regs (tm-execute-nullary1 (opcode, tm)),
tm-cc (tm-execute-nullary1 (opcode, tm)),
tm-error (tm-execute-nullary1 (opcode, tm)),
tm-svcflag (tm-execute-nullary1 (opcode, tm)),
tm-svcid (tm-execute-nullary1 (opcode, tm)),
tm-base (tm-execute-nullary1 (opcode, tm)),
tm-limit (tm-execute-nullary1 (opcode, tm))))

Event: Disable tm-execute-nullary1-commutes-with-mapup-address-space.

Theorem: tm-execute-nullary-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false
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else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-nullary (opcode,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-nullary (opcode, tm)),
tm-regs (tm-execute-nullary (opcode, tm)),
tm-cc (tm-execute-nullary (opcode, tm)),
tm-error (tm-execute-nullary (opcode, tm)),
tm-svcflag (tm-execute-nullary (opcode, tm)),
tm-svcid (tm-execute-nullary (opcode, tm)),
tm-base (tm-execute-nullary (opcode, tm)),
tm-limit (tm-execute-nullary (opcode, tm))))

Event: Disable tm-execute-nullary-commutes-with-mapup-address-space.

Definition:
tm-execute-unary8 (opcode, addr , tm)
= if opcode = ’50 then tm-execute-test-iport (addr , tm)

elseif opcode = ’54 then tm-execute-test-oport (addr , tm)
else tm-set-error (’2, tm) endif

Definition:
tm-execute-unary7 (opcode, addr , tm)
= if opcode = ’46 then tm-execute-svc-return (addr , tm)

elseif opcode = ’38 then tm-execute-post-output-interrupt (addr , tm)
else tm-execute-unary8 (opcode, addr , tm) endif

Definition:
tm-execute-unary6 (opcode, addr , tm)
= if opcode = ’58 then tm-execute-set-clock (addr , tm)

elseif opcode = ’42 then tm-execute-svc (addr , tm)
else tm-execute-unary7 (opcode, addr , tm) endif

Definition:
tm-execute-unary5 (opcode, addr , tm)
= if opcode = ’30 then tm-execute-load-limit (addr , tm)

elseif opcode = ’34 then tm-execute-load-psw (addr , tm)
else tm-execute-unary6 (opcode, addr , tm) endif
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Definition:
tm-execute-unary4 (opcode, addr , tm)
= if opcode = ’22 then tm-execute-incr (addr , tm)

elseif opcode = ’26 then tm-execute-load-base (addr , tm)
else tm-execute-unary5 (opcode, addr , tm) endif

Definition:
tm-execute-unary3 (opcode, addr , tm)
= if opcode = ’6 then tm-execute-branch-not-zero (addr , tm)

elseif opcode = ’18 then tm-execute-decr (addr , tm)
else tm-execute-unary4 (opcode, addr , tm) endif

Definition:
tm-execute-unary2 (opcode, addr , tm)
= if opcode = ’10 then tm-execute-branch-on-zero (addr , tm)

elseif opcode = ’14 then tm-execute-call (addr , tm)
else tm-execute-unary3 (opcode, addr , tm) endif

Definition:
tm-execute-unary1 (opcode, addr , tm)
= if ¬ tm-good-address (addr , tm) then tm-set-error (’6, tm)

elseif opcode = ’2 then tm-execute-branch (addr , tm)
else tm-execute-unary2 (opcode, addr , tm) endif

Theorem: tm-execute-unary1-equals-tm-execute-unary
tm-execute-unary1 (opcode, addr , tm) = tm-execute-unary (opcode, addr , tm)

Event: Disable tm-execute-unary1-equals-tm-execute-unary.

Theorem: tm-execute-unary8-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm)))))

→ (tm-execute-unary8 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
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tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary8 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary8 (opcode, addr , tm)),
tm-cc (tm-execute-unary8 (opcode, addr , tm)),
tm-error (tm-execute-unary8 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary8 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary8 (opcode, addr , tm)),
tm-base (tm-execute-unary8 (opcode, addr , tm)),
tm-limit (tm-execute-unary8 (opcode, addr , tm))))

Event: Disable tm-execute-unary8-commutes-with-mapup-address-space.

Theorem: tm-execute-unary7-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm)))))

→ (tm-execute-unary7 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary7 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary7 (opcode, addr , tm)),
tm-cc (tm-execute-unary7 (opcode, addr , tm)),
tm-error (tm-execute-unary7 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary7 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary7 (opcode, addr , tm)),
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tm-base (tm-execute-unary7 (opcode, addr , tm)),
tm-limit (tm-execute-unary7 (opcode, addr , tm))))

Event: Disable tm-execute-unary7-commutes-with-mapup-address-space.

Theorem: tm-execute-unary6-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm)))))

→ (tm-execute-unary6 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary6 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary6 (opcode, addr , tm)),
tm-cc (tm-execute-unary6 (opcode, addr , tm)),
tm-error (tm-execute-unary6 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary6 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary6 (opcode, addr , tm)),
tm-base (tm-execute-unary6 (opcode, addr , tm)),
tm-limit (tm-execute-unary6 (opcode, addr , tm))))

Event: Disable tm-execute-unary6-commutes-with-mapup-address-space.

Theorem: tm-execute-unary5-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
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∧ (¬ tm-in-supervisor-mode (tm)))))
→ (tm-execute-unary5 (opcode,

addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary5 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary5 (opcode, addr , tm)),
tm-cc (tm-execute-unary5 (opcode, addr , tm)),
tm-error (tm-execute-unary5 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary5 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary5 (opcode, addr , tm)),
tm-base (tm-execute-unary5 (opcode, addr , tm)),
tm-limit (tm-execute-unary5 (opcode, addr , tm))))

Event: Disable tm-execute-unary5-commutes-with-mapup-address-space.

Theorem: tm-execute-unary4-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm)))))

→ (tm-execute-unary4 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary4 (opcode,
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addr ,
tm)),

tm-regs (tm-execute-unary4 (opcode, addr , tm)),
tm-cc (tm-execute-unary4 (opcode, addr , tm)),
tm-error (tm-execute-unary4 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary4 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary4 (opcode, addr , tm)),
tm-base (tm-execute-unary4 (opcode, addr , tm)),
tm-limit (tm-execute-unary4 (opcode, addr , tm))))

Event: Disable tm-execute-unary4-commutes-with-mapup-address-space.

Theorem: tm-execute-unary3-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm)))))

→ (tm-execute-unary3 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary3 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary3 (opcode, addr , tm)),
tm-cc (tm-execute-unary3 (opcode, addr , tm)),
tm-error (tm-execute-unary3 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary3 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary3 (opcode, addr , tm)),
tm-base (tm-execute-unary3 (opcode, addr , tm)),
tm-limit (tm-execute-unary3 (opcode, addr , tm))))
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Event: Disable tm-execute-unary3-commutes-with-mapup-address-space.

Theorem: tm-execute-unary2-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr , tm)

∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm)))))

→ (tm-execute-unary2 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary2 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary2 (opcode, addr , tm)),
tm-cc (tm-execute-unary2 (opcode, addr , tm)),
tm-error (tm-execute-unary2 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary2 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary2 (opcode, addr , tm)),
tm-base (tm-execute-unary2 (opcode, addr , tm)),
tm-limit (tm-execute-unary2 (opcode, addr , tm))))

Event: Disable tm-execute-unary2-commutes-with-mapup-address-space.

Theorem: tm-execute-unary1-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-unary1 (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
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tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary1 (opcode,
addr ,
tm)),

tm-regs (tm-execute-unary1 (opcode, addr , tm)),
tm-cc (tm-execute-unary1 (opcode, addr , tm)),
tm-error (tm-execute-unary1 (opcode, addr , tm)),
tm-svcflag (tm-execute-unary1 (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary1 (opcode, addr , tm)),
tm-base (tm-execute-unary1 (opcode, addr , tm)),
tm-limit (tm-execute-unary1 (opcode, addr , tm))))

Event: Disable tm-execute-unary1-commutes-with-mapup-address-space.

Theorem: tm-execute-unary-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-unary (opcode,
addr ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-unary (opcode, addr , tm)),
tm-regs (tm-execute-unary (opcode, addr , tm)),
tm-cc (tm-execute-unary (opcode, addr , tm)),
tm-error (tm-execute-unary (opcode, addr , tm)),
tm-svcflag (tm-execute-unary (opcode,

addr ,
tm)),

tm-svcid (tm-execute-unary (opcode, addr , tm)),
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tm-base (tm-execute-unary (opcode, addr , tm)),
tm-limit (tm-execute-unary (opcode, addr , tm))))

Event: Disable tm-execute-unary-commutes-with-mapup-address-space.

Definition:
tm-execute-binary6 (opcode, addr1 , addr2 , tm)
= if opcode = ’7 then tm-execute-incr-mod (addr1 , addr2 , tm)

else tm-set-error (’2, tm) endif

Definition:
tm-execute-binary5 (opcode, addr1 , addr2 , tm)
= if opcode = ’15 then tm-execute-start-output (addr1 , addr2 , tm)

elseif opcode = ’5 then tm-execute-decr-mod (addr1 , addr2 , tm)
else tm-execute-binary6 (opcode, addr1 , addr2 , tm) endif

Definition:
tm-execute-binary4 (opcode, addr1 , addr2 , tm)
= if opcode = ’11 then tm-execute-move (addr1 , addr2 , tm)

elseif opcode = ’13 then tm-execute-multiply (addr1 , addr2 , tm)
else tm-execute-binary5 (opcode, addr1 , addr2 , tm) endif

Definition:
tm-execute-binary3 (opcode, addr1 , addr2 , tm)
= if opcode = ’3 then tm-execute-compare (addr1 , addr2 , tm)

elseif opcode = ’9 then tm-execute-mod (addr1 , addr2 , tm)
else tm-execute-binary4 (opcode, addr1 , addr2 , tm) endif

Definition:
tm-execute-binary2 (opcode, addr1 , addr2 , tm)
= if opcode = ’1 then tm-execute-add (addr1 , addr2 , tm)

else tm-execute-binary3 (opcode, addr1 , addr2 , tm) endif

Definition:
tm-execute-binary1 (opcode, addr1 , addr2 , tm)
= if (¬ tm-good-address (addr1 , tm))

∨ (¬ tm-good-address (addr2 , tm)) then tm-set-error (’6, tm)
else tm-execute-binary2 (opcode, addr1 , addr2 , tm) endif

Theorem: tm-execute-binary1-equals-tm-execute-binary
tm-execute-binary1 (opcode, addr1 , addr2 , tm)
= tm-execute-binary (opcode, addr1 , addr2 , tm)

Event: Disable tm-execute-binary1-equals-tm-execute-binary.

255



Theorem: tm-execute-binary6-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr1 , tm)

∧ (tm-good-address (addr2 , tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))

then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))))

→ (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcflag (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-binary6 (opcode,
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addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary6 (opcode,
addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary6-commutes-with-mapup-address-space.

Theorem: tm-execute-binary5-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr1 , tm)

∧ (tm-good-address (addr2 , tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))

then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))))

→ (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
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tm)),
tm-svcflag (tm-execute-binary5 (opcode,

addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary5 (opcode,
addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary5-commutes-with-mapup-address-space.

Theorem: tm-execute-binary4-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr1 , tm)

∧ (tm-good-address (addr2 , tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))

then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))))

→ (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary4 (opcode,
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addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcflag (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary4 (opcode,
addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary4-commutes-with-mapup-address-space.

Theorem: tm-execute-binary3-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr1 , tm)

∧ (tm-good-address (addr2 , tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))

then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))))

→ (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
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tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcflag (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary3 (opcode,
addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary3-commutes-with-mapup-address-space.

Theorem: tm-execute-binary2-commutes-with-mapup-address-space
(good-tm (tm)
∧ (tm-good-address (addr1 , tm)

∧ (tm-good-address (addr2 , tm)
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∧ (if ’65536 < (tm-base (tm) + tm-limit (tm))
then ’*1*false
else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))))

→ (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcflag (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-binary2 (opcode,
addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary2 (opcode,
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addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary2-commutes-with-mapup-address-space.

Theorem: tm-execute-binary1-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcflag (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary1 (opcode,
addr1 ,
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addr2 ,
tm)),

tm-base (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary1 (opcode,
addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary1-commutes-with-mapup-address-space.

Theorem: tm-execute-binary-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-binary (opcode,
addr1 ,
addr2 ,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm)),

tm-regs (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm)),

tm-cc (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm)),

tm-error (tm-execute-binary (opcode,
addr1 ,
addr2 ,
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tm)),
tm-svcflag (tm-execute-binary (opcode,

addr1 ,
addr2 ,
tm)),

tm-svcid (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm)),

tm-base (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm)),

tm-limit (tm-execute-binary (opcode,
addr1 ,
addr2 ,
tm))))

Event: Disable tm-execute-binary-commutes-with-mapup-address-space.

Theorem: tm-compute-address-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-compute-address (arg ,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-compute-address (arg , tm))

Event: Disable tm-compute-address-mapup-address-space.

Definition:
tm-execute-instruction2 (instruction, tm)
= if length (instruction) = ’3

then tm-execute-binary (tm-opcode (car (instruction)),
tm-compute-address (tm-arg1 (instruction), tm),
tm-compute-address (tm-arg2 (instruction), tm),
tm)

else tm-set-error (’2, tm) endif
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Definition:
tm-execute-instruction1 (instruction, tm)
= if length (instruction) = ’1

then tm-execute-nullary (tm-opcode (car (instruction)), tm)
elseif length (instruction) = ’2
then tm-execute-unary (tm-opcode (car (instruction)),

tm-compute-address (tm-arg1 (instruction), tm),
tm)

else tm-execute-instruction2 (instruction, tm) endif

Theorem: tm-execute-instruction1-equals-tm-execute-instruction
tm-execute-instruction1 (instruction, tm)
= tm-execute-instruction (instruction, tm)

Event: Disable tm-execute-instruction1-equals-tm-execute-instruction.

Theorem: tm-execute-instruction2-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-instruction2 (instruction,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-instruction2 (instruction,
tm)),

tm-regs (tm-execute-instruction2 (instruction,
tm)),

tm-cc (tm-execute-instruction2 (instruction,
tm)),

tm-error (tm-execute-instruction2 (instruction,
tm)),

tm-svcflag (tm-execute-instruction2 (instruction,
tm)),

tm-svcid (tm-execute-instruction2 (instruction,
tm)),

tm-base (tm-execute-instruction2 (instruction,
tm)),
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tm-limit (tm-execute-instruction2 (instruction,
tm))))

Event: Disable tm-execute-instruction2-commutes-with-mapup-address-space.

Theorem: tm-execute-instruction1-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute-instruction1 (instruction,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-instruction1 (instruction,
tm)),

tm-regs (tm-execute-instruction1 (instruction,
tm)),

tm-cc (tm-execute-instruction1 (instruction,
tm)),

tm-error (tm-execute-instruction1 (instruction,
tm)),

tm-svcflag (tm-execute-instruction1 (instruction,
tm)),

tm-svcid (tm-execute-instruction1 (instruction,
tm)),

tm-base (tm-execute-instruction1 (instruction,
tm)),

tm-limit (tm-execute-instruction1 (instruction,
tm))))

Event: Disable tm-execute-instruction1-commutes-with-mapup-address-space.

Theorem: tm-execute-instruction-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))
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→ (tm-execute-instruction (instruction,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute-instruction (instruction,
tm)),

tm-regs (tm-execute-instruction (instruction,
tm)),

tm-cc (tm-execute-instruction (instruction,
tm)),

tm-error (tm-execute-instruction (instruction,
tm)),

tm-svcflag (tm-execute-instruction (instruction,
tm)),

tm-svcid (tm-execute-instruction (instruction,
tm)),

tm-base (tm-execute-instruction (instruction,
tm)),

tm-limit (tm-execute-instruction (instruction,
tm))))

Event: Disable tm-execute-instruction-commutes-with-mapup-address-space.

Theorem: tm-decrement-clock-commutes-with-mapup-address-space
(good-tm (tm) ∧ (¬ tm-in-supervisor-mode (tm)))
→ (tm-decrement-clock (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-decrement-clock (tm)),
tm-regs (tm-decrement-clock (tm)),
tm-cc (tm-decrement-clock (tm)),
tm-error (tm-decrement-clock (tm)),
tm-svcflag (tm-decrement-clock (tm)),
tm-svcid (tm-decrement-clock (tm)),
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tm-base (tm-decrement-clock (tm)),
tm-limit (tm-decrement-clock (tm))))

Event: Disable tm-decrement-clock-commutes-with-mapup-address-space.

Theorem: tm-in-supervisor-mode-tm-decrement-clock
tm-in-supervisor-mode (tm-decrement-clock (tm)) = tm-in-supervisor-mode (tm)

Event: Disable tm-in-supervisor-mode-tm-decrement-clock.

Theorem: tm-fetch-arg1-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (real-addr (’2, tm-incrn (’1, tm-pc (tm))), tm)))
→ (tm-fetch-arg1 (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-fetch-arg1 (tm))

Event: Disable tm-fetch-arg1-mapup-address-space.

Theorem: tm-fetch-arg2-mapup-address-space
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (real-addr (’2, tm-incrn (’2, tm-pc (tm))), tm)))
→ (tm-fetch-arg2 (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-fetch-arg2 (tm))

Event: Disable tm-fetch-arg2-mapup-address-space.

Definition:
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tm-execute2 (opcode, tm)
= if tm-unary-instructionp (opcode)

then tm-execute-instruction (cons (opcode,
cons (tm-fetch-arg1 (tm), ’nil)),

tm-set-pc (tm-incrn (’2, tm-pc (tm)), tm))
elseif tm-good-address (real-addr (’2, tm-incrn (’2, tm-pc (tm))), tm)
then tm-execute-instruction (cons (opcode,

cons (tm-fetch-arg1 (tm),
cons (tm-fetch-arg2 (tm), ’nil))),

tm-set-pc (tm-incrn (’3, tm-pc (tm)), tm))
else tm-set-error (’7, tm) endif

Definition:
tm-execute1 (opcode, tm)
= if tm-nullary-instructionp (opcode)

then tm-execute-instruction (cons (opcode, ’nil),
tm-set-pc (tm-incrn (’1, tm-pc (tm)), tm))

elseif tm-good-address (real-addr (’2, tm-incrn (’1, tm-pc (tm))), tm)
then tm-execute2 (opcode, tm)
else tm-set-error (’7, tm) endif

Theorem: tm-execute1-equals-tm-execute
tm-execute1 (opcode, tm) = tm-execute (opcode, tm)

Event: Disable tm-execute1-equals-tm-execute.

Theorem: tm-execute2-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (real-addr (’2,
tm-incrn (’1, tm-pc (tm))),

tm))))
→ (tm-execute2 (instruction,

mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute2 (instruction, tm)),
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tm-regs (tm-execute2 (instruction, tm)),
tm-cc (tm-execute2 (instruction, tm)),
tm-error (tm-execute2 (instruction, tm)),
tm-svcflag (tm-execute2 (instruction, tm)),
tm-svcid (tm-execute2 (instruction, tm)),
tm-base (tm-execute2 (instruction, tm)),
tm-limit (tm-execute2 (instruction, tm))))

Event: Disable tm-execute2-commutes-with-mapup-address-space.

Theorem: tm-execute1-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute1 (instruction,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute1 (instruction, tm)),
tm-regs (tm-execute1 (instruction, tm)),
tm-cc (tm-execute1 (instruction, tm)),
tm-error (tm-execute1 (instruction, tm)),
tm-svcflag (tm-execute1 (instruction, tm)),
tm-svcid (tm-execute1 (instruction, tm)),
tm-base (tm-execute1 (instruction, tm)),
tm-limit (tm-execute1 (instruction, tm))))

Event: Disable tm-execute1-commutes-with-mapup-address-space.

Theorem: tm-execute-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-execute (instruction,
mapup-address-space (tm-memory (tm),

tm-regs (tm),
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tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-execute (instruction, tm)),
tm-regs (tm-execute (instruction, tm)),
tm-cc (tm-execute (instruction, tm)),
tm-error (tm-execute (instruction, tm)),
tm-svcflag (tm-execute (instruction, tm)),
tm-svcid (tm-execute (instruction, tm)),
tm-base (tm-execute (instruction, tm)),
tm-limit (tm-execute (instruction, tm))))

Event: Disable tm-execute-commutes-with-mapup-address-space.

Theorem: tm-fetch-opcode-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ ((¬ tm-in-supervisor-mode (tm))

∧ tm-good-address (real-addr (’2, tm-pc (tm)), tm))))
→ (tm-fetch-opcode (mapup-address-space (tm-memory (tm),

tm-regs (tm),
tm-cc (tm),
tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= tm-fetch-opcode (tm))

Event: Disable tm-fetch-opcode-mapup-address-space.

Theorem: tm-fetch-execute-commutes-with-mapup-address-space
(good-tm (tm)
∧ (if ’65536 < (tm-base (tm) + tm-limit (tm)) then ’*1*false

else ’*1*true endif
∧ (¬ tm-in-supervisor-mode (tm))))

→ (tm-fetch-execute (mapup-address-space (tm-memory (tm),
tm-regs (tm),
tm-cc (tm),
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tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm),
tm-base (tm),
tm-limit (tm)))

= mapup-address-space (tm-memory (tm-fetch-execute (tm)),
tm-regs (tm-fetch-execute (tm)),
tm-cc (tm-fetch-execute (tm)),
tm-error (tm-fetch-execute (tm)),
tm-svcflag (tm-fetch-execute (tm)),
tm-svcid (tm-fetch-execute (tm)),
tm-base (tm-fetch-execute (tm)),
tm-limit (tm-fetch-execute (tm))))

Event: Disable tm-fetch-execute-commutes-with-mapup-address-space.

Definition:
deq-ith-buffer (id , buffers) = putnth (deq (getnth (id , buffers)), id , buffers)

Definition:
enq-ith-buffer (item, id , buffers)
= putnth (enq (item, getnth (id , buffers)), id , buffers)

Definition:
qreplace-ith-buffer (item, id , buffers)
= putnth (qreplace (item, getnth (id , buffers)), id , buffers)

Event: Add the shell task , with recognizer function symbol task-shellp and 2
accessors: task-pstate, with type restriction (none-of) and default value zero;
task-channels , with type restriction (none-of) and default value zero.

Event: Let us define the theory task-shell to consist of the following events:
task.

Definition: task-ibuffers (task) = car (task-channels (task))

Definition: task-obuffers (task) = car (cdr (task-channels (task)))

Definition:
task-mbuffers (task) = car (cdr (cdr (task-channels (task))))

Definition: task-ibuffer-capacity = ’4

Definition: task-obuffer-capacity = ’4
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Definition: task-mbuffer-capacity = ’4

Definition: os-svc-send-id = ’0

Definition: os-svc-receive-id = ’1

Definition: os-svc-tyo-id = ’2

Definition: os-svc-tyi-id = ’3

Definition:
task-send-instructionp (task)
= ((tm-svcid (task-pstate (task)) mod ’4) = ’0)

Definition:
task-receive-instructionp (task)
= ((tm-svcid (task-pstate (task)) mod ’4) = ’1)

Definition:
task-tyo-instructionp (task)
= ((tm-svcid (task-pstate (task)) mod ’4) = ’2)

Definition:
task-tyi-instructionp (task)
= ((tm-svcid (task-pstate (task)) mod ’4) = ’3)

Definition:
task-update-control (pstate) = tm-set-svcflag (’0, pstate)

Definition:
task-communicationp (task) = tm-svc-interruptp (task-pstate (task))

Definition: os-srcid (task , max ) = (tm-r2 (task) mod max )

Definition: os-destid (task , max ) = (tm-r2 (task) mod max )

Definition: os-idevid (task , max ) = (tm-r2 (task) mod max )

Definition: os-odevid (task , max ) = (tm-r2 (task) mod max )

Definition: os-message (task) = tm-r3 (task)

Definition:
os-store-message (msg , task) = tm-store (msg , ’(1 3), task)

Definition:
task-srcid (task)
= os-srcid (task-pstate (task), length (task-mbuffers (task)))
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Definition:
task-destid (task)
= os-destid (task-pstate (task), length (task-mbuffers (task)))

Definition:
task-idevid (task)
= os-idevid (task-pstate (task), length (task-ibuffers (task)))

Definition:
task-odevid (task)
= os-odevid (task-pstate (task), length (task-ibuffers (task)))

Definition: task-message (task) = os-message (task-pstate (task))

Definition:
task-store-message (msg , pstate) = os-store-message (msg , pstate)

Definition:
task-fetch-execute (pstate) = tm-fetch-execute (pstate)

Definition:
task-execute-send (msg , srcid , destid , task)
= if qfullp2 (srcid , destid , task-mbuffers (task), ’4) then task

else task (task-update-control (task-pstate (task)),
cons (task-ibuffers (task),

cons (task-obuffers (task),
cons (enq2 (msg ,

srcid ,
destid ,
task-mbuffers (task)),

’nil)))) endif

Definition:
task-execute-receive (srcid , destid , task)
= if qemptyp2 (srcid , destid , task-mbuffers (task)) then task

else task (task-update-control (task-store-message (qfirst2 (srcid ,
destid ,
task-mbuffers (task)),

task-pstate (task))),
cons (task-ibuffers (task),

cons (task-obuffers (task),
cons (deq2 (srcid , destid , task-mbuffers (task)),

’nil)))) endif

Definition:

274



task-execute-output (char , id , task)
= if qfullp (getnth (id , task-obuffers (task)), ’4) then task

else task (task-update-control (task-pstate (task)),
cons (task-ibuffers (task),

cons (enq-ith-buffer (char , id , task-obuffers (task)),
cons (task-mbuffers (task), ’nil)))) endif

Definition:
task-execute-input (id , task)
= if qemptyp (getnth (id , task-ibuffers (task))) then task

else task (task-update-control (task-store-message (qfirst (getnth (id ,
task-ibuffers (task))),

task-pstate (task))),
cons (deq-ith-buffer (id , task-ibuffers (task)),

cons (task-obuffers (task),
cons (task-mbuffers (task), ’nil)))) endif

Definition:
task-communication-step (task , i)
= if task-send-instructionp (task)

then task-execute-send (task-message (task), i , task-destid (task), task)
elseif task-receive-instructionp (task)
then task-execute-receive (task-srcid (task), i , task)
elseif task-tyo-instructionp (task)
then task-execute-output (task-message (task), i , task)
else task-execute-input (i , task) endif

Definition:
task-private-step (task)
= task (task-fetch-execute (task-pstate (task)), task-channels (task))

Definition:
task-step (task , i)
= if task-communicationp (task) then task-communication-step (task , i)

else task-private-step (task) endif

Definition:
task-update-channels (task , channels) = task (task-pstate (task), channels)

Definition: task-activep (x ) = (x = ’*1*true)

Definition:
task-processor (task , i , oracle)
= if listp (oracle)

then if task-activep (car (oracle))
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then task-processor (task-step (task , i), i , cdr (oracle))
else task-processor (task-update-channels (task , car (oracle)),

i ,
cdr (oracle)) endif

else task endif

Theorem: finite-numberp-os-message
good-address-space (machine, memlength)
→ finite-numberp (os-message (machine), ’65536)

Event: Disable finite-numberp-os-message.

Theorem: good-address-space-os-store-message
(good-address-space (tm, memlength) ∧ finite-numberp (msg , ’65536))
→ good-address-space (os-store-message (msg , tm), memlength)

Event: Disable good-address-space-os-store-message.

Theorem: good-address-space-os-store-message1
(good-address-space (task , length (tm-memory (task)))
∧ finite-numberp (msg , ’65536))
→ good-address-space (os-store-message (msg , task), length (tm-memory (task)))

Event: Disable good-address-space-os-store-message1.

Theorem: length-tm-memory-os-store-message
length (tm-memory (os-store-message (msg , task))) = length (tm-memory (task))

Event: Disable length-tm-memory-os-store-message.

Definition:
good-task-buffer (buffer , capacity)
= (plistp (buffer)

∧ ((length (buffer) < (1 + capacity))
∧ finite-number-listp (buffer , ’65536)))

Definition:
good-task-buffer-list (l , capacity)
= if listp (l)

then good-task-buffer (car (l), capacity)
∧ good-task-buffer-list (cdr (l), capacity)

else l = ’nil endif
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Definition:
good-task-buffer-table (l , length, capacity)
= if listp (l)

then plistp (car (l))
∧ ((length (car (l)) = length)

∧ (good-task-buffer-list (car (l), capacity)
∧ good-task-buffer-table (cdr (l),

length,
capacity)))

else l = ’nil endif

Definition:
good-task (task , ilength, olength, mlength)
= (task-shellp (task)

∧ (good-address-space (task-pstate (task),
length (tm-memory (task-pstate (task))))

∧ ((length (task-ibuffers (task)) = ilength)
∧ (good-task-buffer-list (task-ibuffers (task),

’4)
∧ ((length (task-obuffers (task))

= olength)
∧ (good-task-buffer-list (task-obuffers (task),

’4)
∧ ((length (task-mbuffers (task))

= mlength)
∧ good-task-buffer-table (task-mbuffers (task),

mlength,
’4))))))))

Theorem: good-task-buffer-properties
good-task-buffer (buffer , capacity)
→ (plistp (buffer)

∧ ((length (buffer) < (1 + capacity))
∧ finite-number-listp (buffer , ’65536)))

Event: Disable good-task-buffer-properties.

Theorem: good-task-buffer-getnth
(good-task-buffer-list (l , capacity) ∧ (i < length (l)))
→ good-task-buffer (getnth (i , l), capacity)

Event: Disable good-task-buffer-getnth.

Theorem: plistp-good-task-buffer-list
good-task-buffer-list (l , capacity) → plistp (l)
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Event: Disable plistp-good-task-buffer-list.

Theorem: good-task-buffer-list-putnth
(good-task-buffer-list (l , capacity)
∧ (plistp (buffer)

∧ ((length (buffer) < (1 + capacity))
∧ finite-number-listp (buffer , ’65536))))

→ good-task-buffer-list (putnth (buffer , i , l), capacity)

Event: Disable good-task-buffer-list-putnth.

Theorem: good-task-buffer-list-getnth
(good-task-buffer-table (l , length, capacity) ∧ (i < length (l)))
→ (plistp (getnth (i , l))

∧ ((length (getnth (i , l)) = length)
∧ good-task-buffer-list (getnth (i , l), capacity)))

Event: Disable good-task-buffer-list-getnth.

Theorem: good-task-buffer-getnth2
(good-task-buffer-table (l , length, capacity)
∧ ((i < length (l)) ∧ (j < length)))
→ good-task-buffer (getnth2 (i , j , l), capacity)

Event: Disable good-task-buffer-getnth2.

Theorem: good-task-buffer-table-putnth
(good-task-buffer-table (l , length, capacity)
∧ (plistp (x )

∧ ((length (x ) = length)
∧ good-task-buffer-list (x , capacity))))

→ good-task-buffer-table (putnth (x , i , l), length, capacity)

Event: Disable good-task-buffer-table-putnth.

Theorem: good-task-buffer-table-putnth2
(good-task-buffer-table (l , length, capacity)
∧ ((i < length (l))

∧ (plistp (buffer)
∧ ((length (buffer) < (1 + capacity))

∧ finite-number-listp (buffer , ’65536)))))
→ good-task-buffer-table (putnth2 (buffer , i , j , l), length, capacity)
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Event: Disable good-task-buffer-table-putnth2.

Theorem: plistp-good-task-buffer-table
good-task-buffer-table (l , length, capacity) → plistp (l)

Event: Disable plistp-good-task-buffer-table.

Event: Add the shell ak , with recognizer function symbol ak-shellp and 10
accessors: ak-pstates , with type restriction (none-of) and default value zero;
ak-ibuffers , with type restriction (none-of) and default value zero; ak-obuffers,
with type restriction (none-of) and default value zero; ak-mbuffers, with type
restriction (none-of) and default value zero; ak-readyq , with type restriction
(none-of) and default value zero; ak-status , with type restriction (none-of) and
default value zero; ak-rwstate, with type restriction (none-of) and default value
zero; ak-clock , with type restriction (none-of) and default value zero; ak-iports,
with type restriction (none-of) and default value zero; ak-oports, with type
restriction (none-of) and default value zero.

Event: Let us define the theory ak-shell to consist of the following events: ak.

Definition: ak-taskidlub = ’16

Definition: ak-time-slice = ’1000

Definition: ak-taskid (ak) = qfirst (ak-readyq (ak))

Definition:
ak-send-instructionp (ak)
= ((tm-svcid (getnth (ak-taskid (ak), ak-pstates (ak))) mod ’4) = ’0)

Definition:
ak-receive-instructionp (ak)
= ((tm-svcid (getnth (ak-taskid (ak), ak-pstates (ak))) mod ’4) = ’1)

Definition:
ak-tyo-instructionp (ak)
= ((tm-svcid (getnth (ak-taskid (ak), ak-pstates (ak))) mod ’4) = ’2)

Definition:
ak-tyi-instructionp (ak)
= ((tm-svcid (getnth (ak-taskid (ak), ak-pstates (ak))) mod ’4) = ’3)

Definition:
ak-update-control (id , pstates)
= putnth (tm-set-svcflag (’0, getnth (id , pstates)), id , pstates)
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Definition:
ak-communicationp (ak)
= tm-svc-interruptp (getnth (ak-taskid (ak), ak-pstates (ak)))

Definition:
ak-errorp (ak) = tm-errorp (getnth (ak-taskid (ak), ak-pstates (ak)))

Definition:
ak-svc-interruptp (ak)
= tm-svc-interruptp (getnth (ak-taskid (ak), ak-pstates (ak)))

Definition:
ak-destid (ak) = os-destid (getnth (ak-taskid (ak), ak-pstates (ak)), ’16)

Definition:
ak-srcid (ak) = os-srcid (getnth (ak-taskid (ak), ak-pstates (ak)), ’16)

Definition:
ak-idevid (ak) = os-idevid (getnth (ak-taskid (ak), ak-pstates (ak)), ’16)

Definition:
ak-odevid (ak) = os-odevid (getnth (ak-taskid (ak), ak-pstates (ak)), ’16)

Definition:
ak-message (ak) = os-message (getnth (ak-taskid (ak), ak-pstates (ak)))

Definition:
ak-store-message (msg , taskid , pstates)
= putnth (os-store-message (msg , getnth (taskid , pstates)), taskid , pstates)

Definition:
ak-fetch-execute (id , pstates)
= putnth (tm-fetch-execute (getnth (id , pstates)), id , pstates)

Definition:
ak-oport-idlep (id , oports) = tm-oport-idlep (id , oports)

Definition:
ak-post-output-interrupt (id , oports) = tm-post-output-interrupt (id , oports)

Definition:
ak-clear-input-interrupt (id , iports) = tm-clear-input-interrupt (id , iports)

Definition:
ak-clear-output-interrupt (id , oports)
= tm-clear-output-interrupt (id , oports)
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Definition:
ak-start-output (char , id , oports) = tm-start-output (char , id , oports)

Definition:
ak-input-interruptp (ak) = tm-some-input-interruptp (ak-iports (ak))

Definition:
ak-output-interruptp (ak) = tm-some-output-interruptp (ak-oports (ak))

Definition:
ak-interrupting-input-port (iports) = tm-interrupting-input-port (iports)

Definition:
ak-interrupting-output-port (oports) = tm-interrupting-output-port (oports)

Definition: ak-status-flag-field = ’0

Definition: ak-status-taskid-field = ’1

Definition: ak-ready-status = ’0

Definition: ak-error-status = ’1

Definition: ak-send-status = ’2

Definition: ak-receive-status = ’3

Definition: ak-output-status = ’4

Definition: ak-input-status = ’5

Definition: ak-status-lub = ’6

Definition: ak-status-length = ’2

Definition:
ak-ready-statusp (taskid , ak)
= (getnth (’0, getnth (taskid , ak-status (ak))) = ’0)

Definition:
ak-waiting-to-sendp (srcid , destid , ak)
= ((getnth (’0, getnth (srcid , ak-status (ak))) = ’2)

∧ (getnth (’1, getnth (srcid , ak-status (ak))) = destid))

Definition:
ak-waiting-to-receivep (srcid , destid , ak)
= ((getnth (’0, getnth (destid , ak-status (ak))) = ’3)

∧ (getnth (’1, getnth (destid , ak-status (ak))) = srcid))
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Definition:
ak-waiting-to-outputp (id , ak)
= (getnth (’0, getnth (id , ak-status (ak))) = ’4)

Definition:
ak-waiting-to-inputp (id , ak)
= (getnth (’0, getnth (id , ak-status (ak))) = ’5)

Definition: ak-wait-state = ’1

Definition: ak-run-state = ’0

Definition: ak-waiting (ak) = (ak-rwstate (ak) = ’1)

Definition:
ak-dispatcher (ak)
= ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
ak-readyq (ak),
ak-status (ak),
if qemptyp (ak-readyq (ak)) then ’1
else ’0 endif,
if qemptyp (ak-readyq (ak)) then ak-clock (ak)
else ’1000 endif,
ak-iports (ak),
ak-oports (ak))

Definition:
ak-clock-interrupt-handler (ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
enq (ak-taskid (ak), deq (ak-readyq (ak))),
ak-status (ak),
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak)))

Definition:
ak-error-handler (ak)
= ak-dispatcher (ak (ak-pstates (ak),
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ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
deq (ak-readyq (ak)),
putnth (’(1 0), ak-taskid (ak), ak-status (ak)),
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak)))

Definition:
ak-block-send (srcid , destid , ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
deq (ak-readyq (ak)),
putnth (cons (’2, cons (destid , ’nil)),

srcid ,
ak-status (ak)),

ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak)))

Definition:
ak-execute-send-to-buffer (msg , srcid , destid , ak)
= ak (ak-update-control (srcid , ak-pstates (ak)),

ak-ibuffers (ak),
ak-obuffers (ak),
enq2 (msg , srcid , destid , ak-mbuffers (ak)),
if ak-waiting-to-receivep (srcid , destid , ak)
then enq (destid , ak-readyq (ak))
else ak-readyq (ak) endif,
if ak-waiting-to-receivep (srcid , destid , ak)
then putnth (’(0 0), destid , ak-status (ak))
else ak-status (ak) endif,
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak))

Definition:
ak-execute-send (msg , srcid , destid , ak)
= if qfullp2 (srcid , destid , ak-mbuffers (ak), ’4)
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then ak-block-send (srcid , destid , ak)
else ak-execute-send-to-buffer (msg , srcid , destid , ak) endif

Definition:
ak-block-receive (srcid , destid , ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
deq (ak-readyq (ak)),
putnth (cons (’3, cons (srcid , ’nil)),

destid ,
ak-status (ak)),

ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak)))

Definition:
ak-execute-receive-from-buffer (srcid , destid , ak)
= ak (ak-update-control (destid ,

ak-store-message (qfirst2 (srcid ,
destid ,
ak-mbuffers (ak)),

destid ,
ak-pstates (ak))),

ak-ibuffers (ak),
ak-obuffers (ak),
deq2 (srcid , destid , ak-mbuffers (ak)),
if ak-waiting-to-sendp (srcid , destid , ak)
then enq (srcid , ak-readyq (ak))
else ak-readyq (ak) endif,
if ak-waiting-to-sendp (srcid , destid , ak)
then putnth (’(0 0), srcid , ak-status (ak))
else ak-status (ak) endif,
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak))

Definition:
ak-execute-receive (srcid , destid , ak)
= if qemptyp2 (srcid , destid , ak-mbuffers (ak))

then ak-block-receive (srcid , destid , ak)
else ak-execute-receive-from-buffer (srcid , destid , ak) endif
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Definition:
ak-block-output (id , ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
deq (ak-readyq (ak)),
putnth (’(4 0), id , ak-status (ak)),
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak)))

Definition:
ak-execute-output-to-buffer (char , id , ak)
= ak (ak-update-control (id , ak-pstates (ak)),

ak-ibuffers (ak),
enq-ith-buffer (char , id , ak-obuffers (ak)),
ak-mbuffers (ak),
ak-readyq (ak),
ak-status (ak),
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
if ak-oport-idlep (id , ak-oports (ak))
then ak-post-output-interrupt (id , ak-oports (ak))
else ak-oports (ak) endif)

Definition:
ak-execute-output (char , id , ak)
= if qfullp (getnth (id , ak-obuffers (ak)), ’4) then ak-block-output (id , ak)

else ak-execute-output-to-buffer (char , id , ak) endif

Definition:
ak-block-input (id , ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
deq (ak-readyq (ak)),
putnth (’(5 0), id , ak-status (ak)),
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak)))
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Definition:
ak-execute-input-from-buffer (id , ak)
= ak (ak-update-control (id ,

ak-store-message (qfirst (getnth (id ,
ak-ibuffers (ak))),

id ,
ak-pstates (ak))),

putnth (deq (getnth (id , ak-ibuffers (ak))), id , ak-ibuffers (ak)),
ak-obuffers (ak),
ak-mbuffers (ak),
ak-readyq (ak),
ak-status (ak),
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
ak-oports (ak))

Definition:
ak-execute-input (id , ak)
= if qemptyp (getnth (id , ak-ibuffers (ak))) then ak-block-input (id , ak)

else ak-execute-input-from-buffer (id , ak) endif

Definition:
ak-svc-handler (ak)
= if ak-send-instructionp (ak)

then ak-execute-send (ak-message (ak), ak-taskid (ak), ak-destid (ak), ak)
elseif ak-receive-instructionp (ak)
then ak-execute-receive (ak-srcid (ak), ak-taskid (ak), ak)
elseif ak-tyo-instructionp (ak)
then ak-execute-output (ak-message (ak), ak-taskid (ak), ak)
else ak-execute-input (ak-taskid (ak), ak) endif

Definition:
ak-private-step (ak)
= ak (ak-fetch-execute (ak-taskid (ak), ak-pstates (ak)),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
ak-readyq (ak),
ak-status (ak),
ak-rwstate (ak),
ak-clock (ak) − 1,
ak-iports (ak),
ak-oports (ak))
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Definition:
ak-update-ibuffer (id , ak)
= if qfullp (getnth (id , ak-ibuffers (ak)), ’4)

then qreplace-ith-buffer (tm-overflow-char (tm-ichar (getnth (id ,
ak-iports (ak)))),

id ,
ak-ibuffers (ak))

elseif tm-iport-errorp (id , ak-iports (ak))
then enq-ith-buffer (tm-overflow-char (tm-ichar (getnth (id , ak-iports (ak)))),

id ,
ak-ibuffers (ak))

else enq-ith-buffer (tm-ichar (getnth (id , ak-iports (ak))),
id ,
ak-ibuffers (ak)) endif

Definition:
ak-waiting-input-interrupt-handler (id , ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-update-ibuffer (id , ak),
ak-obuffers (ak),
ak-mbuffers (ak),
if ak-waiting-to-inputp (id , ak)
then enq (id , ak-readyq (ak))
else ak-readyq (ak) endif,
if ak-waiting-to-inputp (id , ak)
then putnth (’(0 0), id , ak-status (ak))
else ak-status (ak) endif,
ak-rwstate (ak),
ak-clock (ak),
ak-clear-input-interrupt (id , ak-iports (ak)),
ak-oports (ak)))

Definition:
ak-running-input-interrupt-handler (id , ak)
= ak (ak-pstates (ak),

ak-update-ibuffer (id , ak),
ak-obuffers (ak),
ak-mbuffers (ak),
if ak-waiting-to-inputp (id , ak) then enq (id , ak-readyq (ak))
else ak-readyq (ak) endif,
if ak-waiting-to-inputp (id , ak)
then putnth (’(0 0), id , ak-status (ak))
else ak-status (ak) endif,
ak-rwstate (ak),
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ak-clock (ak),
ak-clear-input-interrupt (id , ak-iports (ak)),
ak-oports (ak))

Definition:
ak-input-interrupt-handler (id , ak)
= if ak-waiting (ak) then ak-waiting-input-interrupt-handler (id , ak)

else ak-running-input-interrupt-handler (id , ak) endif

Definition:
ak-waiting-output-interrupt-handler (id , ak)
= ak-dispatcher (ak (ak-pstates (ak),

ak-ibuffers (ak),
if qemptyp (getnth (id , ak-obuffers (ak)))
then ak-obuffers (ak)
else deq-ith-buffer (id , ak-obuffers (ak)) endif,
ak-mbuffers (ak),
if ak-waiting-to-outputp (id , ak)
then enq (id , ak-readyq (ak))
else ak-readyq (ak) endif,
if ak-waiting-to-outputp (id , ak)
then putnth (’(0 0), id , ak-status (ak))
else ak-status (ak) endif,
ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
if qemptyp (getnth (id , ak-obuffers (ak)))
then ak-clear-output-interrupt (id , ak-oports (ak))
else ak-start-output (qfirst (getnth (id ,

ak-obuffers (ak))),
id ,
ak-oports (ak)) endif))

Definition:
ak-running-output-interrupt-handler (id , ak)
= ak (ak-pstates (ak),

ak-ibuffers (ak),
if qemptyp (getnth (id , ak-obuffers (ak))) then ak-obuffers (ak)
else deq-ith-buffer (id , ak-obuffers (ak)) endif,
ak-mbuffers (ak),
if ak-waiting-to-outputp (id , ak) then enq (id , ak-readyq (ak))
else ak-readyq (ak) endif,
if ak-waiting-to-outputp (id , ak)
then putnth (’(0 0), id , ak-status (ak))
else ak-status (ak) endif,
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ak-rwstate (ak),
ak-clock (ak),
ak-iports (ak),
if qemptyp (getnth (id , ak-obuffers (ak)))
then ak-clear-output-interrupt (id , ak-oports (ak))
else ak-start-output (qfirst (getnth (id , ak-obuffers (ak))),

id ,
ak-oports (ak)) endif)

Definition:
ak-output-interrupt-handler (id , ak)
= if ak-waiting (ak) then ak-waiting-output-interrupt-handler (id , ak)

else ak-running-output-interrupt-handler (id , ak) endif

Definition: ak-clock-interruptp (ak) = (ak-clock (ak) ' 0)

Definition:
ak-step (ak)
= if ak-input-interruptp (ak)

then ak-input-interrupt-handler (ak-interrupting-input-port (ak-iports (ak)),
ak)

elseif ak-output-interruptp (ak)
then ak-output-interrupt-handler (ak-interrupting-output-port (ak-oports (ak)),

ak)
elseif ak-waiting (ak) then ak
elseif ak-errorp (ak) then ak-error-handler (ak)
elseif ak-clock-interruptp (ak) then ak-clock-interrupt-handler (ak)
elseif ak-svc-interruptp (ak) then ak-svc-handler (ak)
else ak-private-step (ak) endif

Definition:
ak-post-interrupt (interrupt , ak)
= ak (ak-pstates (ak),

ak-ibuffers (ak),
ak-obuffers (ak),
ak-mbuffers (ak),
ak-readyq (ak),
ak-status (ak),
ak-rwstate (ak),
ak-clock (ak),
if tm-device-input-eventp (interrupt)
then tm-post-input-interrupt (tm-idatum (interrupt) mod ’256,

tm-idevid (interrupt) mod ’16,
ak-iports (ak))

else ak-iports (ak) endif,
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if tm-device-output-eventp (interrupt)
then tm-post-output-interrupt (tm-odevid (interrupt) mod ’16,

ak-oports (ak))
else ak-oports (ak) endif)

Definition:
ak-processor (ak , oracle)
= if listp (oracle)

then ak-processor (ak-step (ak-post-interrupt (car (oracle), ak)),
cdr (oracle))

else ak endif

Theorem: good-tm-iport-array-putnth1
(good-tm-iport-array (l)
∧ (tm-iportp (iport)

∧ (finite-numberp (tm-iinterrupt-flag (iport), ’2)
∧ (finite-numberp (tm-ierror-flag (iport), ’2)

∧ finite-numberp (tm-ichar (iport), ’256)))))
→ good-tm-iport-array (putnth (iport , n, l))

Event: Disable good-tm-iport-array-putnth1.

Theorem: good-tm-oport-array-putnth1
(good-tm-oport-array (l)
∧ (tm-oportp (oport)

∧ (finite-numberp (tm-ointerrupt-flag (oport), ’2)
∧ (finite-numberp (tm-obusy-flag (oport), ’2)

∧ finite-numberp (tm-ochar (oport), ’256)))))
→ good-tm-oport-array (putnth (oport , n, l))

Event: Disable good-tm-oport-array-putnth1.

Definition:
good-address-space-list (l)
= if listp (l)

then good-address-space (car (l), length (tm-memory (car (l))))
∧ good-address-space-list (cdr (l))

else l = ’nil endif

Theorem: plistp-good-address-space-list
good-address-space-list (l) → plistp (l)

Event: Disable plistp-good-address-space-list.
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Theorem: good-address-space-getnth
(good-address-space-list (l) ∧ (i < length (l)))
→ good-address-space (getnth (i , l), length (tm-memory (getnth (i , l))))

Event: Disable good-address-space-getnth.

Theorem: good-address-space-list-putnth
(good-address-space-list (l)
∧ good-address-space (task , length (tm-memory (task))))
→ good-address-space-list (putnth (task , i , l))

Event: Disable good-address-space-list-putnth.

Definition:
good-status (task-status)
= (plistp (task-status)

∧ ((length (task-status) = ’2)
∧ (finite-numberp (getnth (’0, task-status), ’6)

∧ finite-numberp (getnth (’1, task-status), ’16))))

Definition:
good-status-list (status)
= if listp (status)

then good-status (car (status)) ∧ good-status-list (cdr (status))
else status = ’nil endif

Theorem: plistp-good-status-list
good-status-list (l) → plistp (l)

Event: Disable plistp-good-status-list.

Theorem: good-status-getnth
(good-status-list (l) ∧ (i < length (l))) → good-status (getnth (i , l))

Event: Disable good-status-getnth.

Theorem: good-status-list-putnth
(good-status-list (l)
∧ (plistp (status)

∧ ((length (status) = ’2)
∧ (finite-numberp (getnth (’0, status), ’6)

∧ finite-numberp (getnth (’1, status), ’16)))))
→ good-status-list (putnth (status , i , l))
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Event: Disable good-status-list-putnth.

Event: Let us define the theory good-ak-construction to consist of the fol-
lowing events: good-task-buffer-table-putnth2, good-task-buffer-table-putnth,
good-task-buffer-getnth2, good-task-buffer-list-getnth, good-task-buffer-list-putnth,
plistp-good-task-buffer-list, good-task-buffer-getnth, good-status-list-putnth, good-
status-getnth, plistp-good-status-list, good-tm-iport-getnth, good-tm-oport-getnth,
good-tm-iport-array-putnth1, good-tm-oport-array-putnth1, good-address-space-
getnth, good-address-space-list-putnth, plistp-good-address-space-list, a-finite-
number-is-lessp-than-its-lub, length-putnth, length-putnth2, plistp-putnth, plistp-
putnth2.

Definition:
status-flag-readyp (task-status) = (getnth (’0, task-status) = ’0)

Definition:
index-ready-set (n, status)
= if listp (status)

then if status-flag-readyp (car (status))
then cons (fix (n), index-ready-set (1 + n, cdr (status)))
else index-ready-set (1 + n, cdr (status)) endif

else ’nil endif

Definition:
ak-ready-set (ak) = index-ready-set (’0, ak-status (ak))

(DEFN GOOD-AK
(AK)
(AND
(AK-SHELLP AK)
(AND
(EQUAL (LENGTH (AK-PSTATES AK)) ’16)
(AND
(GOOD-ADDRESS-SPACE-LIST (AK-PSTATES AK))
(AND
(EQUAL (LENGTH (AK-IBUFFERS AK)) ’16)
(AND
(GOOD-TASK-BUFFER-LIST (AK-IBUFFERS AK)

’4)
(AND
(EQUAL (LENGTH (AK-OBUFFERS AK)) ’16)
(AND
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(GOOD-TASK-BUFFER-LIST (AK-OBUFFERS AK)
’4)

(AND
(EQUAL (LENGTH (AK-MBUFFERS AK)) ’16)
(AND
(GOOD-TASK-BUFFER-TABLE (AK-MBUFFERS AK)

’16
’4)

(AND
(PLISTP (AK-READYQ AK))
(AND
(LESSP (LENGTH (AK-READYQ AK)) ’17)
(AND
(FINITE-NUMBER-LISTP (AK-READYQ AK)

’16)
(AND
(EQUAL (LENGTH (AK-STATUS AK)) ’16)
(AND
(GOOD-STATUS-LIST (AK-STATUS AK))
(AND
(FINITE-NUMBERP (AK-RWSTATE AK) ’2)
(AND
(FINITE-NUMBERP (AK-CLOCK AK) ’65536)
(AND
(PLISTP (AK-IPORTS AK))
(AND
(EQUAL (LENGTH (AK-IPORTS AK)) ’16)
(AND
(GOOD-TM-IPORT-ARRAY (AK-IPORTS AK))
(AND
(PLISTP (AK-OPORTS AK))
(AND
(EQUAL (LENGTH (AK-OPORTS AK)) ’16)
(AND
(GOOD-TM-OPORT-ARRAY (AK-OPORTS AK))
(AND

(PERMUTATION (AK-READYQ AK)
(AK-READY-SET AK))

(IFF (AK-WAITING AK)
(QEMPTYP (AK-READYQ AK))))))))))))))))))))))))))

NIL)

Theorem: ak-shellp-ak
good-ak (ak) → ak-shellp (ak)
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Event: Disable ak-shellp-ak.

Theorem: length-ak-pstates
good-ak (ak) → (length (ak-pstates (ak)) = ’16)

Event: Disable length-ak-pstates.

Theorem: good-address-space-list-ak-pstates
good-ak (ak) → good-address-space-list (ak-pstates (ak))

Event: Disable good-address-space-list-ak-pstates.

Theorem: good-address-space-getnth-from-ak
(good-ak (ak) ∧ (i < ’16))
→ good-address-space (getnth (i , ak-pstates (ak)),

length (tm-memory (getnth (i , ak-pstates (ak)))))

Event: Disable good-address-space-getnth-from-ak.

Theorem: length-ak-ibuffers
good-ak (ak) → (length (ak-ibuffers (ak)) = ’16)

Event: Disable length-ak-ibuffers.

Theorem: good-task-buffer-list-ak-ibuffers
good-ak (ak) → good-task-buffer-list (ak-ibuffers (ak), ’4)

Event: Disable good-task-buffer-list-ak-ibuffers.

Theorem: plistp-ak-ibuffers
good-ak (ak) → plistp (ak-ibuffers (ak))

Event: Disable plistp-ak-ibuffers.

Theorem: good-task-buffer-getnth-from-ak-ibuffers
(good-ak (ak) ∧ finite-numberp (id , ’16))
→ good-task-buffer (getnth (id , ak-ibuffers (ak)), ’4)

Event: Disable good-task-buffer-getnth-from-ak-ibuffers.

Theorem: length-ak-obuffers
good-ak (ak) → (length (ak-obuffers (ak)) = ’16)
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Event: Disable length-ak-obuffers.

Theorem: good-task-buffer-list-ak-obuffers
good-ak (ak) → good-task-buffer-list (ak-obuffers (ak), ’4)

Event: Disable good-task-buffer-list-ak-obuffers.

Theorem: plistp-ak-obuffers
good-ak (ak) → plistp (ak-obuffers (ak))

Event: Disable plistp-ak-obuffers.

Theorem: good-task-buffer-getnth-from-ak-obuffers
(good-ak (ak) ∧ finite-numberp (id , ’16))
→ good-task-buffer (getnth (id , ak-obuffers (ak)), ’4)

Event: Disable good-task-buffer-getnth-from-ak-obuffers.

Theorem: length-ak-mbuffers
good-ak (ak) → (length (ak-mbuffers (ak)) = ’16)

Event: Disable length-ak-mbuffers.

Theorem: good-task-buffer-table-ak-mbuffers
good-ak (ak) → good-task-buffer-table (ak-mbuffers (ak), ’16, ’4)

Event: Disable good-task-buffer-table-ak-mbuffers.

Theorem: plistp-ak-mbuffers
good-ak (ak) → plistp (ak-mbuffers (ak))

Event: Disable plistp-ak-mbuffers.

Theorem: good-task-buffer-getnth2-from-ak-mbuffers
(good-ak (ak) ∧ ((i < ’16) ∧ (j < ’16)))
→ good-task-buffer (getnth2 (i , j , ak-mbuffers (ak)), ’4)

Event: Disable good-task-buffer-getnth2-from-ak-mbuffers.

Theorem: finite-numberp-ak-taskid
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ finite-numberp (ak-taskid (ak), ’16)
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Event: Disable finite-numberp-ak-taskid.

Theorem: plistp-ak-readyq
good-ak (ak) → plistp (ak-readyq (ak))

Event: Disable plistp-ak-readyq.

Theorem: length-ak-readyq
good-ak (ak) → (length (ak-readyq (ak)) < ’17)

Event: Disable length-ak-readyq.

Theorem: finite-number-listp-ak-readyq
good-ak (ak) → finite-number-listp (ak-readyq (ak), ’16)

Event: Disable finite-number-listp-ak-readyq.

Theorem: length-ak-status
good-ak (ak) → (length (ak-status (ak)) = ’16)

Event: Disable length-ak-status.

Theorem: good-status-list-ak-status
good-ak (ak) → good-status-list (ak-status (ak))

Event: Disable good-status-list-ak-status.

Theorem: plistp-ak-status
good-ak (ak) → plistp (ak-status (ak))

Event: Disable plistp-ak-status.

Theorem: good-status-getnth-from-ak-status
(good-ak (ak) ∧ (i < ’16)) → good-status (getnth (i , ak-status (ak)))

Event: Disable good-status-getnth-from-ak-status.

Theorem: finite-numberp-ak-rwstate
good-ak (ak) → finite-numberp (ak-rwstate (ak), ’2)

Event: Disable finite-numberp-ak-rwstate.
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Theorem: finite-numberp-ak-clock
good-ak (ak) → finite-numberp (ak-clock (ak), ’65536)

Event: Disable finite-numberp-ak-clock.

Theorem: plistp-ak-iports
good-ak (ak) → plistp (ak-iports (ak))

Event: Disable plistp-ak-iports.

Theorem: length-ak-iports
good-ak (ak) → (length (ak-iports (ak)) = ’16)

Event: Disable length-ak-iports.

Theorem: good-tm-iport-array-ak-iports
good-ak (ak) → good-tm-iport-array (ak-iports (ak))

Event: Disable good-tm-iport-array-ak-iports.

Theorem: good-tm-iport-getnth-from-ak-iports
(good-ak (ak) ∧ (i < ’16)) → good-tm-iport (getnth (i , ak-iports (ak)))

Event: Disable good-tm-iport-getnth-from-ak-iports.

Theorem: plistp-ak-oports
good-ak (ak) → plistp (ak-oports (ak))

Event: Disable plistp-ak-oports.

Theorem: length-ak-oports
good-ak (ak) → (length (ak-oports (ak)) = ’16)

Event: Disable length-ak-oports.

Theorem: good-tm-oport-array-ak-oports
good-ak (ak) → good-tm-oport-array (ak-oports (ak))

Event: Disable good-tm-oport-array-ak-oports.

Theorem: good-tm-oport-getnth-from-ak-oports
(good-ak (ak) ∧ (i < ’16)) → good-tm-oport (getnth (i , ak-oports (ak)))
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Event: Disable good-tm-oport-getnth-from-ak-oports.

Theorem: permutation-ak-readyq-ak-ready-set
good-ak (ak) → permutation (ak-readyq (ak), ak-ready-set (ak))

Event: Disable permutation-ak-readyq-ak-ready-set.

Theorem: ak-waiting-iff-qemptyp-ak-readyq
good-ak (ak) → (ak-waiting (ak) ↔ qemptyp (ak-readyq (ak)))

Event: Disable ak-waiting-iff-qemptyp-ak-readyq.

Event: Let us define the theory good-ak-properties to consist of the following
events: ak-waiting-iff-qemptyp-ak-readyq, permutation-ak-readyq-ak-ready-set,
good-tm-oport-getnth-from-ak-oports, good-tm-oport-array-ak-oports, length-
ak-oports, plistp-ak-oports, good-tm-iport-getnth-from-ak-iports, good-tm-iport-
array-ak-iports, length-ak-iports, plistp-ak-iports, finite-numberp-ak-clock, finite-
numberp-ak-rwstate, good-status-getnth-from-ak-status, plistp-ak-status, good-
status-list-ak-status, length-ak-status, finite-number-listp-ak-readyq, length-ak-
readyq, plistp-ak-readyq, finite-numberp-ak-taskid, good-task-buffer-getnth2-
from-ak-mbuffers, plistp-ak-mbuffers, plistp-good-task-buffer-table, good-task-
buffer-table-ak-mbuffers, length-ak-mbuffers, good-task-buffer-getnth-from-ak-
obuffers, plistp-ak-obuffers, good-task-buffer-list-ak-obuffers, length-ak-obuffers,
good-task-buffer-getnth-from-ak-ibuffers, plistp-ak-ibuffers, good-task-buffer-list-
ak-ibuffers, length-ak-ibuffers, good-address-space-getnth-from-ak, good-address-
space-list-ak-pstates, length-ak-pstates, ak-shellp-ak.

Event: Let us define the theory queue-facts to consist of the following events:
not-qemptyp-enq, not-qfullp-deq, length-enq, length-deq, length-qreplace, qfirst-
enq, plistp-enq, plistp-deq, plistp-qreplace, finite-numberp-qfirst, finite-number-
listp-enq, finite-number-listp-deq, finite-number-listp-qreplace.

Theorem: not-member-index-ready-set
(i < n) → (i 6∈ index-ready-set (n, status))

Event: Disable not-member-index-ready-set.

Theorem: setp-index-ready-set
setp (index-ready-set (n, status))

Event: Disable setp-index-ready-set.
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Definition:
set-status-induction (i , n, l)
= if i ' 0 then ’0

elseif listp (l) then set-status-induction (i − 1, 1 + n, cdr (l))
else ’0 endif

Theorem: index-ready-set-putnth-unready-status
((i < length (l))
∧ (status-flag-readyp (getnth (i , l)) ∧ (¬ status-flag-readyp (v))))
→ (index-ready-set (n, putnth (v , i , l))

= remove (n + i , index-ready-set (n, l)))

Event: Disable index-ready-set-putnth-unready-status.

Theorem: not-status-flag-readyp-list
(flag 6= ’0) → (¬ status-flag-readyp (cons (flag , cons (taskid , ’nil))))

Event: Disable not-status-flag-readyp-list.

Theorem: status-flag-readyp-iff-member-index-ready-set1
(i < length (status))
→ (status-flag-readyp (getnth (i , status))

= ((n + i) ∈ index-ready-set (n, status)))

Theorem: status-flag-readyp-iff-member-index-ready-set
((i ∈ N) ∧ (i < length (status)))
→ (status-flag-readyp (getnth (i , status))

= (i ∈ index-ready-set (’0, status)))

Event: Disable status-flag-readyp-iff-member-index-ready-set.

Theorem: status-flag-readyp-getnth
(permutation (queue, index-ready-set (’0, status))
∧ ((¬ qemptyp (queue))

∧ (number-listp (queue) ∧ (qfirst (queue) < length (status)))))
→ status-flag-readyp (getnth (qfirst (queue), status))

Event: Disable status-flag-readyp-getnth.

Theorem: permutation-deq-index-ready-set-putnth
(permutation (queue, index-ready-set (’0, status))
∧ (number-listp (queue)

∧ (plistp (queue)
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∧ ((¬ qemptyp (queue))
∧ ((taskid = qfirst (queue))

∧ ((flag 6= ’0)
∧ (taskid < length (status))))))))

→ permutation (deq (queue),
index-ready-set (’0,

putnth (cons (flag , cons (x , ’nil)),
taskid ,
status)))

Event: Disable permutation-deq-index-ready-set-putnth.

Definition:
number-of-ready-tasks (status)
= if listp (status)

then if status-flag-readyp (car (status))
then 1 + number-of-ready-tasks (cdr (status))
else number-of-ready-tasks (cdr (status)) endif

else ’0 endif

Definition:
number-of-unready-tasks (status)
= if listp (status)

then if status-flag-readyp (car (status))
then number-of-unready-tasks (cdr (status))
else 1 + number-of-unready-tasks (cdr (status)) endif

else ’0 endif

Theorem: equal-length-status-sum-of-ready-and-unready-tasks
length (status)
= (number-of-ready-tasks (status) + number-of-unready-tasks (status))

Theorem: leq-number-of-ready-tasks-length-status
if length (status) < number-of-ready-tasks (status) then ’*1*false
else ’*1*true endif

Theorem: number-of-unready-tasks-non-zero
((i < length (status)) ∧ (¬ status-flag-readyp (getnth (i , status))))
→ (’0 < number-of-unready-tasks (status))

Event: Disable number-of-unready-tasks-non-zero.

Theorem: not-equal-number-of-ready-tasks-length-status
((i < length (status)) ∧ (¬ status-flag-readyp (getnth (i , status))))
→ (number-of-ready-tasks (status) 6= length (status))

300



Theorem: lessp-number-of-ready-tasks-length-status
((i < length (status)) ∧ (¬ status-flag-readyp (getnth (i , status))))
→ (number-of-ready-tasks (status) < length (status))

Theorem: number-of-ready-tasks-equals-length-index-ready-set
number-of-ready-tasks (status) = length (index-ready-set (n, status))

Theorem: status-flag-readyp-list
status-flag-readyp (cons (’0, cons (x , ’nil)))

Event: Disable status-flag-readyp-list.

Theorem: lessp-car-index-ready-set
((i < n) ∧ listp (index-ready-set (n, l)))
→ (i < car (index-ready-set (n, l)))

Theorem: lessp-car-index-ready-set-instance
listp (index-ready-set (1 + n, l)) → (n < car (index-ready-set (1 + n, l)))

Event: Disable lessp-car-index-ready-set-instance.

Theorem: rewrite-insert-to-cons-crock1
listp (index-ready-set (1 + n, z ))
→ (insert (n, index-ready-set (1 + n, z ))

= cons (n, index-ready-set (1 + n, z )))

Theorem: rewrite-insert-to-cons-crock2
(¬ listp (index-ready-set (1 + n, z )))
→ (insert (n, index-ready-set (1 + n, z ))

= cons (n, index-ready-set (1 + n, z )))

Theorem: rewrite-insert-to-cons-crock
insert (n, index-ready-set (1 + n, z )) = cons (n, index-ready-set (1 + n, z ))

Event: Disable rewrite-insert-to-cons-crock.

Theorem: index-ready-set-putnth-ready-status
((i < length (l))
∧ ((¬ status-flag-readyp (getnth (i , l))) ∧ status-flag-readyp (v)))
→ (index-ready-set (n, putnth (v , i , l))

= insert (n + i , index-ready-set (n, l)))

Event: Disable index-ready-set-putnth-ready-status.
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Theorem: sorted-index-ready-set
sorted (index-ready-set (n, l))

Event: Disable sorted-index-ready-set.

Theorem: permutation-enq-index-ready-set-putnth
(permutation (queue, index-ready-set (’0, status))
∧ ((¬ status-flag-readyp (getnth (taskid , status)))

∧ (plistp (queue)
∧ ((taskid ∈ N) ∧ (taskid < length (status))))))

→ permutation (enq (taskid , queue),
index-ready-set (’0,

putnth (cons (’0, cons (x , ’nil)),
taskid ,
status)))

Event: Disable permutation-enq-index-ready-set-putnth.

Theorem: number-of-ready-tasks-equals-length-ak-readyq
permutation (ak-readyq (ak), ak-ready-set (ak))
→ (number-of-ready-tasks (ak-status (ak)) = length (ak-readyq (ak)))

Event: Disable number-of-ready-tasks-equals-length-ak-readyq.

Theorem: ak-waiting-to-sendp-implies-readyq-not-full
(good-ak (ak)
∧ (ak-waiting-to-sendp (srcid , destid , ak) ∧ finite-numberp (srcid , ’16)))
→ (¬ qfullp (ak-readyq (ak), ’16))

Theorem: ak-waiting-to-receivep-implies-readyq-not-full
(good-ak (ak)
∧ (ak-waiting-to-receivep (srcid , destid , ak)

∧ finite-numberp (destid , ’16)))
→ (¬ qfullp (ak-readyq (ak), ’16))

Theorem: ak-waiting-to-outputp-implies-readyq-not-full
(good-ak (ak) ∧ (ak-waiting-to-outputp (id , ak) ∧ finite-numberp (id , ’16)))
→ (¬ qfullp (ak-readyq (ak), ’16))

Theorem: ak-waiting-to-inputp-implies-readyq-not-full
(good-ak (ak) ∧ (ak-waiting-to-inputp (id , ak) ∧ finite-numberp (id , ’16)))
→ (¬ qfullp (ak-readyq (ak), ’16))

Theorem: good-ak-ak-error-handler
(good-ak (ak) ∧ (¬ ak-waiting (ak))) → good-ak (ak-error-handler (ak))
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Event: Disable good-ak-ak-error-handler.

Theorem: good-ak-ak-clock-interrupt-handler
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ good-ak (ak-clock-interrupt-handler (ak))

Event: Disable good-ak-ak-clock-interrupt-handler.

Theorem: good-ak-ak-block-send
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ ((srcid = ak-taskid (ak)) ∧ finite-numberp (destid , ’16))))
→ good-ak (ak-block-send (srcid , destid , ak))

Event: Disable good-ak-ak-block-send.

Theorem: ak-waiting-to-receivep-implies-not-status-flag-readyp
ak-waiting-to-receivep (srcid , destid , ak)
→ (¬ status-flag-readyp (getnth (destid , ak-status (ak))))

Theorem: good-ak-ak-execute-send-to-buffer
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ ((¬ qfullp2 (srcid , destid , ak-mbuffers (ak), ’4))
∧ (finite-numberp (srcid , ’16)

∧ (finite-numberp (destid , ’16)
∧ finite-numberp (msg , ’65536))))))

→ good-ak (ak-execute-send-to-buffer (msg , srcid , destid , ak))

Event: Disable good-ak-ak-execute-send-to-buffer.

Theorem: good-ak-ak-execute-send
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ (finite-numberp (destid , ’16)
∧ finite-numberp (msg , ’65536))))

→ good-ak (ak-execute-send (msg , ak-taskid (ak), destid , ak))

Event: Disable good-ak-ak-execute-send.

Theorem: good-ak-ak-block-receive
(good-ak (ak)
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∧ ((¬ ak-waiting (ak))
∧ ((destid = ak-taskid (ak)) ∧ finite-numberp (srcid , ’16))))

→ good-ak (ak-block-receive (srcid , destid , ak))

Event: Disable good-ak-ak-block-receive.

Theorem: ak-waiting-to-sendp-implies-not-status-flag-readyp
ak-waiting-to-sendp (srcid , destid , ak)
→ (¬ status-flag-readyp (getnth (srcid , ak-status (ak))))

Theorem: good-status-properties
good-status (status)
→ (plistp (status)

∧ ((length (status) = ’2)
∧ (finite-numberp (getnth (’0, status), ’6)

∧ finite-numberp (getnth (’1, status), ’16))))

Event: Disable good-status-properties.

Theorem: good-ak-ak-execute-receive-from-buffer
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ ((¬ qemptyp2 (srcid , destid , ak-mbuffers (ak)))
∧ (finite-numberp (srcid , ’16)

∧ finite-numberp (destid , ’16)))))
→ good-ak (ak-execute-receive-from-buffer (srcid , destid , ak))

Event: Disable good-ak-ak-execute-receive-from-buffer.

Theorem: good-ak-ak-execute-receive
(good-ak (ak) ∧ ((¬ ak-waiting (ak)) ∧ finite-numberp (srcid , ’16)))
→ good-ak (ak-execute-receive (srcid , ak-taskid (ak), ak))

Event: Disable good-ak-ak-execute-receive.

Theorem: good-ak-ak-block-output
(good-ak (ak) ∧ ((¬ ak-waiting (ak)) ∧ (id = ak-taskid (ak))))
→ good-ak (ak-block-output (id , ak))

Event: Disable good-ak-ak-block-output.

Theorem: good-ak-obuffers-properties
good-ak (ak)
→ (plistp (ak-obuffers (ak)) ∧ (length (ak-obuffers (ak)) = ’16))
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Event: Disable good-ak-obuffers-properties.

Theorem: good-ak-ak-execute-output-to-buffer
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ ((¬ qfullp (getnth (id , ak-obuffers (ak)), ’4))
∧ (finite-numberp (id , ’16)

∧ finite-numberp (char , ’65536)))))
→ good-ak (ak-execute-output-to-buffer (char , id , ak))

Event: Disable good-ak-ak-execute-output-to-buffer.

Theorem: good-ak-ak-execute-output
(good-ak (ak) ∧ ((¬ ak-waiting (ak)) ∧ finite-numberp (char , ’65536)))
→ good-ak (ak-execute-output (char , ak-taskid (ak), ak))

Event: Disable good-ak-ak-execute-output.

Theorem: good-ak-ak-block-input
(good-ak (ak) ∧ ((¬ ak-waiting (ak)) ∧ (id = ak-taskid (ak))))
→ good-ak (ak-block-input (id , ak))

Event: Disable good-ak-ak-block-input.

Theorem: good-ak-ibuffers-properties
good-ak (ak)
→ (plistp (ak-ibuffers (ak)) ∧ (length (ak-ibuffers (ak)) = ’16))

Event: Disable good-ak-ibuffers-properties.

Theorem: good-ak-ak-execute-input-from-buffer
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ (finite-numberp (id , ’16)
∧ (¬ qemptyp (getnth (id , ak-ibuffers (ak)))))))

→ good-ak (ak-execute-input-from-buffer (id , ak))

Event: Disable good-ak-ak-execute-input-from-buffer.

Theorem: good-ak-ak-execute-input
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ good-ak (ak-execute-input (ak-taskid (ak), ak))
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Event: Disable good-ak-ak-execute-input.

Theorem: finite-numberp-ak-srcid
good-ak (ak) → finite-numberp (ak-srcid (ak), ’16)

Event: Disable finite-numberp-ak-srcid.

Theorem: finite-numberp-ak-destid
good-ak (ak) → finite-numberp (ak-destid (ak), ’16)

Event: Disable finite-numberp-ak-destid.

Theorem: finite-numberp-ak-message
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ finite-numberp (ak-message (ak), ’65536)

Event: Disable finite-numberp-ak-message.

Theorem: good-ak-ak-svc-handler
(good-ak (ak) ∧ (¬ ak-waiting (ak))) → good-ak (ak-svc-handler (ak))

Event: Disable good-ak-ak-svc-handler.

Theorem: good-ak-ak-private-step
(good-ak (ak) ∧ (¬ ak-waiting (ak))) → good-ak (ak-private-step (ak))

Event: Disable good-ak-ak-private-step.

Theorem: ak-waiting-to-inputp-implies-not-status-flag-readyp
ak-waiting-to-inputp (id , ak)
→ (¬ status-flag-readyp (getnth (id , ak-status (ak))))

Theorem: ak-waiting-to-outputp-implies-not-status-flag-readyp
ak-waiting-to-outputp (id , ak)
→ (¬ status-flag-readyp (getnth (id , ak-status (ak))))

Theorem: good-tm-iport-properties
good-tm-iport (port)
→ (tm-iportp (port)

∧ (finite-numberp (tm-iinterrupt-flag (port), ’2)
∧ (finite-numberp (tm-ierror-flag (port), ’2)

∧ finite-numberp (tm-ichar (port), ’256))))
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Event: Disable good-tm-iport-properties.

Theorem: good-ak-ak-waiting-input-interrupt-handler-case1
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ (ak-waiting (ak) ∧ ak-waiting-to-inputp (id , ak))))
→ good-ak (ak-waiting-input-interrupt-handler (id , ak))

Theorem: good-ak-ak-waiting-input-interrupt-handler-case2
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ (ak-waiting (ak) ∧ (¬ ak-waiting-to-inputp (id , ak)))))
→ good-ak (ak-waiting-input-interrupt-handler (id , ak))

Theorem: good-ak-ak-waiting-input-interrupt-handler
(good-ak (ak) ∧ (finite-numberp (id , ’16) ∧ ak-waiting (ak)))
→ good-ak (ak-waiting-input-interrupt-handler (id , ak))

Event: Disable good-ak-ak-waiting-input-interrupt-handler.

Theorem: good-ak-ak-running-input-interrupt-handler-case1
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ ((¬ ak-waiting (ak)) ∧ ak-waiting-to-inputp (id , ak))))
→ good-ak (ak-running-input-interrupt-handler (id , ak))

Theorem: good-ak-ak-running-input-interrupt-handler-case2
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ ((¬ ak-waiting (ak)) ∧ (¬ ak-waiting-to-inputp (id , ak)))))
→ good-ak (ak-running-input-interrupt-handler (id , ak))

Theorem: good-ak-ak-running-input-interrupt-handler
(good-ak (ak) ∧ (finite-numberp (id , ’16) ∧ (¬ ak-waiting (ak))))
→ good-ak (ak-running-input-interrupt-handler (id , ak))

Event: Disable good-ak-ak-running-input-interrupt-handler.

Theorem: finite-numberp-interrupting-ak-input-port
(good-ak (ak) ∧ tm-some-input-interruptp (ak-iports (ak)))
→ finite-numberp (tm-interrupting-input-port (ak-iports (ak)), ’16)

Event: Disable finite-numberp-interrupting-ak-input-port.
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Theorem: good-ak-ak-input-interrupt-handler
(good-ak (ak) ∧ ak-input-interruptp (ak))
→ good-ak (ak-input-interrupt-handler (ak-interrupting-input-port (ak-iports (ak)),

ak))

Event: Disable good-ak-ak-input-interrupt-handler.

Theorem: good-tm-oport-properties
good-tm-oport (port)
→ (tm-oportp (port)

∧ (finite-numberp (tm-ointerrupt-flag (port), ’2)
∧ (finite-numberp (tm-obusy-flag (port), ’2)

∧ finite-numberp (tm-ochar (port), ’256))))

Event: Disable good-tm-oport-properties.

Theorem: good-ak-ak-waiting-output-interrupt-handler-case1
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ (ak-waiting (ak) ∧ ak-waiting-to-outputp (id , ak))))
→ good-ak (ak-waiting-output-interrupt-handler (id , ak))

Theorem: good-ak-ak-waiting-output-interrupt-handler-case2
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ (ak-waiting (ak) ∧ (¬ ak-waiting-to-outputp (id , ak)))))
→ good-ak (ak-waiting-output-interrupt-handler (id , ak))

Theorem: good-ak-ak-waiting-output-interrupt-handler
(good-ak (ak) ∧ (finite-numberp (id , ’16) ∧ ak-waiting (ak)))
→ good-ak (ak-waiting-output-interrupt-handler (id , ak))

Event: Disable good-ak-ak-waiting-output-interrupt-handler.

Theorem: good-ak-ak-running-output-interrupt-handler-case1
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ ((¬ ak-waiting (ak)) ∧ ak-waiting-to-outputp (id , ak))))
→ good-ak (ak-running-output-interrupt-handler (id , ak))

Theorem: good-ak-ak-running-output-interrupt-handler-case2
(good-ak (ak)
∧ (finite-numberp (id , ’16)

∧ ((¬ ak-waiting (ak)) ∧ (¬ ak-waiting-to-outputp (id , ak)))))
→ good-ak (ak-running-output-interrupt-handler (id , ak))
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Theorem: good-ak-ak-running-output-interrupt-handler
(good-ak (ak) ∧ (finite-numberp (id , ’16) ∧ (¬ ak-waiting (ak))))
→ good-ak (ak-running-output-interrupt-handler (id , ak))

Event: Disable good-ak-ak-running-output-interrupt-handler.

Theorem: finite-numberp-interrupting-ak-output-port
(good-ak (ak) ∧ tm-some-output-interruptp (ak-oports (ak)))
→ finite-numberp (tm-interrupting-output-port (ak-oports (ak)), ’16)

Event: Disable finite-numberp-interrupting-ak-output-port.

Theorem: good-ak-ak-output-interrupt-handler
(good-ak (ak) ∧ ak-output-interruptp (ak))
→ good-ak (ak-output-interrupt-handler (ak-interrupting-output-port (ak-oports (ak)),

ak))

Event: Disable good-ak-ak-output-interrupt-handler.

Theorem: good-ak-ak-step
good-ak (ak) → good-ak (ak-step (ak))

Event: Disable good-ak-ak-step.

Theorem: good-ak-ak-post-input-interrupt
(good-ak (ak) ∧ tm-device-input-eventp (interrupt))
→ good-ak (ak-post-interrupt (interrupt , ak))

Event: Disable good-ak-ak-post-input-interrupt.

Theorem: good-ak-ak-post-output-interrupt
(good-ak (ak) ∧ tm-device-output-eventp (interrupt))
→ good-ak (ak-post-interrupt (interrupt , ak))

Event: Disable good-ak-ak-post-output-interrupt.

Theorem: good-ak-ak-post-interrupt-noop
(good-ak (ak)
∧ ((¬ tm-device-input-eventp (interrupt))

∧ (¬ tm-device-output-eventp (interrupt))))
→ good-ak (ak-post-interrupt (interrupt , ak))

Event: Disable good-ak-ak-post-interrupt-noop.
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Theorem: good-ak-ak-post-interrupt
good-ak (ak) → good-ak (ak-post-interrupt (interrupt , ak))

Event: Disable good-ak-ak-post-interrupt.

Theorem: good-ak-ak-processor
good-ak (ak) → good-ak (ak-processor (ak , oracle))

Event: Disable good-ak-ak-processor.

Theorem: ak-pstates-ak-clock-interrupt-handler
ak-pstates (ak-clock-interrupt-handler (ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-clock-interrupt-handler.

Theorem: ak-pstates-ak-error-handler
ak-pstates (ak-error-handler (ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-error-handler.

Theorem: ak-pstates-ak-block-send
ak-pstates (ak-block-send (srcid , destid , ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-block-send.

Theorem: length-ak-pstates-ak-execute-send-to-buffer
length (ak-pstates (ak-execute-send-to-buffer (msg , srcid , destid , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-send-to-buffer.

Theorem: length-ak-pstates-ak-execute-send
length (ak-pstates (ak-execute-send (msg , srcid , destid , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-send.

Theorem: ak-pstates-ak-block-receive
ak-pstates (ak-block-receive (srcid , destid , ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-block-receive.
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Theorem: length-ak-pstates-ak-execute-receive-from-buffer
length (ak-pstates (ak-execute-receive-from-buffer (srcid , destid , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-receive-from-buffer.

Theorem: length-ak-pstates-ak-execute-receive
length (ak-pstates (ak-execute-receive (srcid , destid , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-receive.

Theorem: ak-pstates-ak-block-output
ak-pstates (ak-block-output (id , ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-block-output.

Theorem: length-ak-pstates-ak-execute-output-to-buffer
length (ak-pstates (ak-execute-output-to-buffer (char , id , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-output-to-buffer.

Theorem: length-ak-pstates-ak-execute-output
length (ak-pstates (ak-execute-output (char , id , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-output.

Theorem: ak-pstates-ak-block-input
ak-pstates (ak-block-input (id , ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-block-input.

Theorem: length-ak-pstates-ak-execute-input-from-buffer
length (ak-pstates (ak-execute-input-from-buffer (id , ak)))
= length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-execute-input-from-buffer.

Theorem: length-ak-pstates-ak-execute-input
length (ak-pstates (ak-execute-input (id , ak))) = length (ak-pstates (ak))
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Event: Disable length-ak-pstates-ak-execute-input.

Theorem: length-ak-pstates-ak-svc-handler
length (ak-pstates (ak-svc-handler (ak))) = length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-svc-handler.

Theorem: ak-pstates-ak-input-interrupt-handler
ak-pstates (ak-input-interrupt-handler (id , ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-input-interrupt-handler.

Theorem: ak-pstates-ak-output-interrupt-handler
ak-pstates (ak-output-interrupt-handler (id , ak)) = ak-pstates (ak)

Event: Disable ak-pstates-ak-output-interrupt-handler.

Theorem: length-ak-pstates-ak-private-step
length (ak-pstates (ak-private-step (ak))) = length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-private-step.

Theorem: length-ak-pstates-ak-step
length (ak-pstates (ak-step (ak))) = length (ak-pstates (ak))

Event: Disable length-ak-pstates-ak-step.

Definition:
ak-channels (ak)
= cons (ak-ibuffers (ak),

cons (ak-obuffers (ak), cons (ak-mbuffers (ak), ’nil)))

Definition:
project (i , ak) = task (getnth (i , ak-pstates (ak)), ak-channels (ak))

Definition:
control-oracle-step (i , ak)
= if ak-input-interruptp (ak)

then ak-channels (ak-input-interrupt-handler (tm-interrupting-input-port (ak-iports (ak)),
ak))

elseif ak-output-interruptp (ak)
then ak-channels (ak-output-interrupt-handler (tm-interrupting-output-port (ak-oports (ak)),
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ak))
elseif ak-waiting (ak) then ak-channels (ak)
elseif ak-errorp (ak) then ak-channels (ak-error-handler (ak))
elseif ak-clock-interruptp (ak)
then ak-channels (ak-clock-interrupt-handler (ak))
elseif ak-svc-interruptp (ak)
then if i = ak-taskid (ak) then ’*1*true

else ak-channels (ak-svc-handler (ak)) endif
elseif i = ak-taskid (ak) then ’*1*true
else ak-channels (ak-private-step (ak)) endif

Definition:
control-oracle (i , ak , oracle)
= if listp (oracle)

then cons (control-oracle-step (i , ak-post-interrupt (car (oracle), ak)),
control-oracle (i ,

ak-step (ak-post-interrupt (car (oracle), ak)),
cdr (oracle)))

else ’nil endif

Theorem: access-ak-post-interrupt
(ak-pstates (ak-post-interrupt (interrupt , ak)) = ak-pstates (ak))
∧ ((ak-ibuffers (ak-post-interrupt (interrupt , ak)) = ak-ibuffers (ak))

∧ ((ak-obuffers (ak-post-interrupt (interrupt , ak))
= ak-obuffers (ak))
∧ ((ak-mbuffers (ak-post-interrupt (interrupt , ak))

= ak-mbuffers (ak))
∧ (ak-taskid (ak-post-interrupt (interrupt , ak))

= ak-taskid (ak)))))

Event: Disable access-ak-post-interrupt.

Theorem: access-ak-input-interrupt-handler
(ak-pstates (ak-input-interrupt-handler (id , ak)) = ak-pstates (ak))
∧ ((ak-obuffers (ak-input-interrupt-handler (id , ak)) = ak-obuffers (ak))

∧ (ak-mbuffers (ak-input-interrupt-handler (id , ak))
= ak-mbuffers (ak)))

Event: Disable access-ak-input-interrupt-handler.

Theorem: access-ak-output-interrupt-handler
(ak-pstates (ak-output-interrupt-handler (id , ak)) = ak-pstates (ak))
∧ ((ak-ibuffers (ak-output-interrupt-handler (id , ak)) = ak-ibuffers (ak))

∧ (ak-mbuffers (ak-output-interrupt-handler (id , ak))
= ak-mbuffers (ak)))

313



Event: Disable access-ak-output-interrupt-handler.

Theorem: access-ak-error-handler
(ak-pstates (ak-error-handler (ak)) = ak-pstates (ak))
∧ ((ak-ibuffers (ak-error-handler (ak)) = ak-ibuffers (ak))

∧ ((ak-obuffers (ak-error-handler (ak)) = ak-obuffers (ak))
∧ (ak-mbuffers (ak-error-handler (ak))

= ak-mbuffers (ak))))

Event: Disable access-ak-error-handler.

Theorem: ak-private-step-non-interference
(good-ak (ak)
∧ (finite-numberp (i , length (ak-pstates (ak)))

∧ ((i 6= ak-taskid (ak)) ∧ (¬ ak-waiting (ak)))))
→ (getnth (i , ak-pstates (ak-private-step (ak)))

= getnth (i , ak-pstates (ak)))

Event: Disable ak-private-step-non-interference.

Theorem: ak-svc-handler-non-interference
(good-ak (ak)
∧ (finite-numberp (i , length (ak-pstates (ak)))

∧ ((i 6= ak-taskid (ak)) ∧ (¬ ak-waiting (ak)))))
→ (getnth (i , ak-pstates (ak-svc-handler (ak)))

= getnth (i , ak-pstates (ak)))

Event: Disable ak-svc-handler-non-interference.

Theorem: ak-implements-non-active-task-step
(good-ak (ak)
∧ (finite-numberp (i , length (ak-pstates (ak)))

∧ (¬ task-activep (control-oracle-step (i ,
ak-post-interrupt (car (oracle),

ak))))))
→ (project (i , ak-step (ak-post-interrupt (car (oracle), ak)))

= task-update-channels (project (i , ak),
control-oracle-step (i ,

ak-post-interrupt (car (oracle),
ak))))

Event: Disable ak-implements-non-active-task-step.
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Theorem: ak-execute-receive-implements-task-execute-receive
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ (task (getnth (ak-taskid (ak),

ak-pstates (ak-execute-receive (ak-srcid (ak),
ak-taskid (ak),
ak))),

ak-channels (ak-execute-receive (ak-srcid (ak), ak-taskid (ak), ak)))
= task-execute-receive (task-srcid (task (getnth (ak-taskid (ak),

ak-pstates (ak)),
ak-channels (ak))),

ak-taskid (ak),
task (getnth (ak-taskid (ak), ak-pstates (ak)),

ak-channels (ak))))

Event: Disable ak-execute-receive-implements-task-execute-receive.

Theorem: ak-execute-send-implements-task-execute-send
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ (task (getnth (ak-taskid (ak),

ak-pstates (ak-execute-send (ak-message (ak),
ak-taskid (ak),
ak-destid (ak),
ak))),

ak-channels (ak-execute-send (ak-message (ak),
ak-taskid (ak),
ak-destid (ak),
ak)))

= task-execute-send (task-message (task (getnth (ak-taskid (ak),
ak-pstates (ak)),

ak-channels (ak))),
ak-taskid (ak),
task-destid (task (getnth (ak-taskid (ak),

ak-pstates (ak)),
ak-channels (ak))),

task (getnth (ak-taskid (ak), ak-pstates (ak)),
ak-channels (ak))))

Event: Disable ak-execute-send-implements-task-execute-send.

Theorem: ak-execute-input-implements-task-execute-input
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ (task (getnth (ak-taskid (ak),

ak-pstates (ak-execute-input (ak-taskid (ak), ak))),
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ak-channels (ak-execute-input (ak-taskid (ak), ak)))
= task-execute-input (ak-taskid (ak),

task (getnth (ak-taskid (ak), ak-pstates (ak)),
ak-channels (ak))))

Event: Disable ak-execute-input-implements-task-execute-input.

Theorem: ak-execute-output-implements-task-execute-output
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ (task (getnth (ak-taskid (ak),

ak-pstates (ak-execute-output (ak-message (ak),
ak-taskid (ak),
ak))),

ak-channels (ak-execute-output (ak-message (ak), ak-taskid (ak), ak)))
= task-execute-output (task-message (task (getnth (ak-taskid (ak),

ak-pstates (ak)),
ak-channels (ak))),

ak-taskid (ak),
task (getnth (ak-taskid (ak), ak-pstates (ak)),

ak-channels (ak))))

Event: Disable ak-execute-output-implements-task-execute-output.

Theorem: ak-svc-handler-implements-task-communication-step
(good-ak (ak) ∧ (¬ ak-waiting (ak)))
→ (task (getnth (ak-taskid (ak), ak-pstates (ak-svc-handler (ak))),

ak-channels (ak-svc-handler (ak)))
= task-communication-step (task (getnth (ak-taskid (ak),

ak-pstates (ak)),
ak-channels (ak)),

ak-taskid (ak)))

Event: Disable ak-svc-handler-implements-task-communication-step.

Theorem: ak-private-step-implements-task-fetch-execute
(good-ak (ak)
∧ ((¬ ak-waiting (ak))

∧ (finite-numberp (i , length (ak-pstates (ak)))
∧ (i = ak-taskid (ak)))))

→ (task (getnth (i , ak-pstates (ak-private-step (ak))),
ak-channels (ak-private-step (ak)))

= task (tm-fetch-execute (getnth (i , ak-pstates (ak))),
ak-channels (ak)))
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Event: Disable ak-private-step-implements-task-fetch-execute.

Theorem: ak-implements-active-task-step
(good-ak (ak)
∧ (finite-numberp (i , length (ak-pstates (ak)))

∧ task-activep (control-oracle-step (i ,
ak-post-interrupt (car (oracle),

ak)))))
→ (project (i , ak-step (ak-post-interrupt (car (oracle), ak)))

= task-step (project (i , ak), i))

Event: Disable ak-implements-active-task-step.

Theorem: ak-implements-parallel-tasks
(good-ak (ak) ∧ finite-numberp (i , length (ak-pstates (ak))))
→ (project (i , ak-processor (ak , oracle))

= task-processor (project (i , ak), i , control-oracle (i , ak , oracle)))

Event: Disable ak-implements-parallel-tasks.

Definition:
asm-opcode-alist
= ’((return . 0)

(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase . 26)
(llimit . 30)
(lpsw . 34)
(post . 38)
(svc . 42)
(svcr . 46)
(time . 58)
(add . 1)
(compare . 3)
(mod . 9)
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(move . 11)
(mult . 13)
(stout . 15)
(testi . 50)
(testo . 54))

Definition:
append-n-times (n, list)
= if n ' 0 then ’nil

else append (list , append-n-times (n − 1, list)) endif

Definition:
lookup (x , alist)
= if listp (alist)

then if listp (car (alist)) ∧ (x = car (car (alist)))
then cdr (car (alist))
else lookup (x , cdr (alist)) endif

else ’nil endif

Definition:
boundp (x , alist)
= if listp (alist)

then if listp (car (alist))
then if x = car (car (alist)) then ’*1*true

else boundp (x , cdr (alist)) endif
else boundp (x , cdr (alist)) endif

else ’*1*false endif

Definition:
number-and-litatom-listp (x )
= if listp (x )

then ((car (x ) ∈ N) ∨ litatom (car (x )))
∧ number-and-litatom-listp (cdr (x ))

else ’*1*true endif

Definition:
dc-formp (x )
= (listp (x )

∧ ((car (x ) = ’dc)
∧ ((car (cdr (x )) ∈ N)

∧ ((car (cdr (cdr (x ))) ∈ N)
∨ (litatom (car (cdr (cdr (x ))))

∨ (listp (car (cdr (cdr (x ))))
∨ number-and-litatom-listp (car (cdr (cdr (x ))))))))))
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Definition:
translate-dc-arg (arg , symtab)
= if arg ∈ N then arg

elseif litatom (arg)
then if boundp (arg , symtab) then lookup (arg , symtab)

else arg endif
else arg endif

Definition:
translate-dc-arglist (arglist , symtab)
= if listp (arglist)

then cons (translate-dc-arg (car (arglist), symtab),
translate-dc-arglist (cdr (arglist), symtab))

else ’nil endif

Definition:
translate-dc (dc-form, symtab)
= if dc-formp (dc-form)

then append-n-times (car (cdr (dc-form)),
translate-dc-arglist (if listp (car (cdr (cdr (dc-form))))

then car (cdr (cdr (dc-form)))
else cons (car (cdr (cdr (dc-form))),

’nil) endif,
symtab))

else dc-form endif

Definition:
asm-instruction-opcode (instruction)
= lookup (car (instruction),

’((return . 0)
(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase . 26)
(llimit . 30)
(lpsw . 34)
(post . 38)
(svc . 42)
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(svcr . 46)
(time . 58)
(add . 1)
(compare . 3)
(mod . 9)
(move . 11)
(mult . 13)
(stout . 15)
(testi . 50)
(testo . 54)))

Definition:
asm-instruction-mode1 (instruction, symtab)
= if listp (car (cdr (instruction)))

then if boundp (car (car (cdr (instruction))), symtab)
then lookup (car (car (cdr (instruction))), symtab)
else car (car (cdr (instruction))) endif

else ’0 endif

Definition:
asm-instruction-arg1 (instruction, symtab)
= if listp (car (cdr (instruction)))

then if boundp (car (cdr (car (cdr (instruction)))), symtab)
then lookup (car (cdr (car (cdr (instruction)))), symtab)
else car (cdr (car (cdr (instruction)))) endif

elseif boundp (car (cdr (instruction)), symtab)
then lookup (car (cdr (instruction)), symtab)
else car (cdr (instruction)) endif

Definition:
asm-instruction-index1 (instruction, symtab)
= if listp (car (cdr (instruction)))

then if boundp (car (cdr (cdr (car (cdr (instruction))))), symtab)
then lookup (car (cdr (cdr (car (cdr (instruction))))), symtab)
else car (cdr (cdr (car (cdr (instruction))))) endif

else ’0 endif

Definition:
asm-instruction-mode2 (instruction, symtab)
= if listp (car (cdr (cdr (instruction))))

then if boundp (car (car (cdr (cdr (instruction)))), symtab)
then lookup (car (car (cdr (cdr (instruction)))), symtab)
else car (car (cdr (cdr (instruction)))) endif

else ’0 endif
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Definition:
asm-instruction-arg2 (instruction, symtab)
= if listp (car (cdr (cdr (instruction))))

then if boundp (car (cdr (car (cdr (cdr (instruction))))), symtab)
then lookup (car (cdr (car (cdr (cdr (instruction))))), symtab)
else car (cdr (car (cdr (cdr (instruction))))) endif

elseif boundp (car (cdr (cdr (instruction))), symtab)
then lookup (car (cdr (cdr (instruction))), symtab)
else car (cdr (cdr (instruction))) endif

Definition:
asm-instruction-index2 (instruction, symtab)
= if listp (car (cdr (cdr (instruction))))

then if boundp (car (cdr (cdr (car (cdr (cdr (instruction)))))), symtab)
then lookup (car (cdr (cdr (car (cdr (cdr (instruction)))))), symtab)
else car (cdr (cdr (car (cdr (cdr (instruction)))))) endif

else ’0 endif

Definition:
asm-good-arg (arg , mode)
= if (mode = ’0) ∨ (mode = ’2) then finite-numberp (arg , ’65536)

else finite-numberp (arg , ’8) endif

Definition:
asm-good-instruction (instruction, symtab)
= (boundp (car (instruction),

’((return . 0)
(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase . 26)
(llimit . 30)
(lpsw . 34)
(post . 38)
(svc . 42)
(svcr . 46)
(time . 58)
(add . 1)
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(compare . 3)
(mod . 9)
(move . 11)
(mult . 13)
(stout . 15)
(testi . 50)
(testo . 54)))

∧ ((length (instruction)
= if tm-nullary-instructionp (lookup (car (instruction),

’((return
. 0)

(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase
. 26)

(llimit
. 30)

(lpsw . 34)
(post . 38)
(svc . 42)
(svcr . 46)
(time . 58)
(add . 1)
(compare
. 3)
(mod . 9)
(move . 11)
(mult . 13)
(stout
. 15)
(testi
. 50)
(testo
. 54))))

then ’1
elseif tm-unary-instructionp (lookup (car (instruction),
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’((return
. 0)

(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call
. 14)

(decr
. 18)

(decrm
. 5)
(incr
. 22)

(incrm
. 7)

(lbase
. 26)
(llimit
. 30)
(lpsw
. 34)

(post
. 38)
(svc . 42)
(svcr
. 46)
(time
. 58)

(add . 1)
(compare
. 3)

(mod . 9)
(move
. 11)
(mult
. 13)
(stout
. 15)
(testi
. 50)
(testo
. 54))))
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then ’2
else ’3 endif)

∧ (finite-numberp (asm-instruction-mode1 (instruction,
symtab),

’4)
∧ (finite-numberp (asm-instruction-mode2 (instruction,

symtab),
’4)

∧ (asm-good-arg (asm-instruction-arg1 (instruction,
symtab),

asm-instruction-mode1 (instruction,
symtab))

∧ (asm-good-arg (asm-instruction-arg2 (instruction,
symtab),

asm-instruction-mode2 (instruction,
symtab))

∧ (finite-numberp (asm-instruction-index1 (instruction,
symtab),

’8)
∧ finite-numberp (asm-instruction-index2 (instruction,

symtab),
’8))))))))

Definition:
asm-pack-word1 (instruction, symtab)
= if length (instruction) = ’1

then asm-instruction-opcode (instruction)
elseif length (instruction) = ’2
then asm-instruction-opcode (instruction)

+ ((asm-instruction-mode1 (instruction, symtab) ∗ ’64)
+ (asm-instruction-index1 (instruction, symtab)

∗ ’256))
else asm-instruction-opcode (instruction)

+ ((asm-instruction-mode1 (instruction, symtab)
∗ ’64)

+ ((asm-instruction-index1 (instruction, symtab)
∗ ’256)

+ ((asm-instruction-mode2 (instruction,
symtab)

∗ ’2048)
+ (asm-instruction-index2 (instruction,

symtab)
∗ ’8192)))) endif

Definition:
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asm-pack-instruction (instruction, symtab)
= if length (instruction) = ’1

then cons (asm-pack-word1 (instruction, symtab), ’nil)
elseif length (instruction) = ’2
then cons (asm-pack-word1 (instruction, symtab),

cons (asm-instruction-arg1 (instruction, symtab), ’nil))
else cons (asm-pack-word1 (instruction, symtab),

cons (asm-instruction-arg1 (instruction, symtab),
cons (asm-instruction-arg2 (instruction, symtab),

’nil))) endif

Definition:
translate-instruction (instruction, symtab)
= if asm-good-instruction (instruction, symtab)

then asm-pack-instruction (instruction, symtab)
else instruction endif

Definition:
translate-source (source, symtab)
= if listp (source)

then if litatom (car (source))
then translate-source (cdr (source), symtab)
elseif listp (car (source)) ∧ (car (car (source)) = ’dcl)
then translate-source (cdr (source), symtab)
elseif listp (car (source)) ∧ (car (car (source)) = ’dc)
then append (translate-dc (car (source), symtab),

translate-source (cdr (source), symtab))
else append (translate-instruction (car (source), symtab),

translate-source (cdr (source), symtab)) endif
else ’nil endif

Definition:
incr-dc-position (dc-form)
= if listp (car (cdr (cdr (dc-form))))

then car (cdr (dc-form)) ∗ length (car (cdr (cdr (dc-form))))
else car (cdr (dc-form)) endif

Definition:
incr-instruction-position (instruction)
= if boundp (car (instruction),

’((return . 0)
(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
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(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase . 26)
(llimit . 30)
(lpsw . 34)
(post . 38)
(svc . 42)
(svcr . 46)
(time . 58)
(add . 1)
(compare . 3)
(mod . 9)
(move . 11)
(mult . 13)
(stout . 15)
(testi . 50)
(testo . 54)))

then if tm-nullary-instructionp (lookup (car (instruction),
’((return . 0)

(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase . 26)
(llimit . 30)
(lpsw . 34)
(post . 38)
(svc . 42)
(svcr . 46)
(time . 58)
(add . 1)
(compare . 3)
(mod . 9)
(move . 11)
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(mult . 13)
(stout . 15)
(testi . 50)
(testo . 54)))) then ’1

elseif tm-unary-instructionp (lookup (car (instruction),
’((return . 0)
(wait . 4)
(run . 8)
(br . 2)
(brz . 10)
(brnz . 6)
(call . 14)
(decr . 18)
(decrm . 5)
(incr . 22)
(incrm . 7)
(lbase . 26)
(llimit . 30)
(lpsw . 34)
(post . 38)
(svc . 42)
(svcr . 46)
(time . 58)
(add . 1)
(compare . 3)
(mod . 9)
(move . 11)
(mult . 13)
(stout . 15)
(testi . 50)
(testo . 54))))

then ’2
else ’3 endif

else ’0 endif

Definition:
build-symtab (source, symtab, position)
= if listp (source)

then if litatom (car (source))
then build-symtab (cdr (source),

cons (cons (car (source), position), symtab),
position)

elseif listp (car (source)) ∧ (car (car (source)) = ’dcl)
then build-symtab (cdr (source),
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cons (cons (car (cdr (car (source))),
car (cdr (cdr (car (source))))),

symtab),
position)

elseif listp (car (source)) ∧ (car (car (source)) = ’dc)
then build-symtab (cdr (source),

symtab,
position + incr-dc-position (car (source)))

else build-symtab (cdr (source),
symtab,
position + incr-instruction-position (car (source))) endif

else symtab endif

Definition:
find-duplicate-symbol (symtab, already-seen)
= if listp (symtab)

then if listp (car (symtab))
then if car (car (symtab)) ∈ already-seen then car (car (symtab))

else find-duplicate-symbol (cdr (symtab),
cons (car (car (symtab)),

already-seen)) endif
else find-duplicate-symbol (cdr (symtab), already-seen) endif

else ’*1*false endif

Definition:
assembly-errorp (assembler-result)
= (¬ (plistp (assembler-result)

∧ ((length (assembler-result) = ’2)
∧ (car (cdr (assembler-result)) = ’*1*true))))

Definition:
find-non-finite-number (l)
= if listp (l)

then if finite-numberp (car (l), ’65536)
then find-non-finite-number (cdr (l))
else car (l) endif

else ’nil endif

Definition:
assemble2 (memory)
= if finite-number-tablep (’100, table (’100, memory), ’65536)

then cons (memory , ’(*1*true))
else cons (’nil,

cons (cons (’assembly,
cons (’error,

328



cons (find-non-finite-number (memory),
’nil))),

’nil)) endif

Definition:
assemble1 (source, symtab)
= if find-duplicate-symbol (symtab, ’nil)

then cons (’nil,
cons (cons (’assembly,

cons (’error,
cons (’duplicate,

cons (’label,
cons (find-duplicate-symbol (symtab,

’nil),
’nil))))),

’nil))
else assemble2 (translate-source (source, symtab)) endif

Definition:
assemble (source) = assemble1 (source, build-symtab (source, ’nil, ’0))

Event: Let us define the theory assembler to consist of the following events:
assemble, assemble1, assemble2, find-non-finite-number, assembly-errorp, find-
duplicate-symbol, build-symtab, incr-instruction-position, incr-dc-position, translate-
source, translate-instruction, asm-pack-instruction, asm-pack-word1, asm-good-
instruction, asm-good-arg, asm-instruction-index2, asm-instruction-arg2, asm-
instruction-mode2, asm-instruction-index1, asm-instruction-arg1, asm-instruction-
mode1, asm-instruction-opcode, translate-dc, translate-dc-arglist, translate-dc-
arg, dc-formp, number-and-litatom-listp, boundp, append-n-times, asm-opcode-
alist.

Definition:
reverse-alist (alist)
= if listp (alist)

then cons (cons (cdr (car (alist)), car (car (alist))),
reverse-alist (cdr (alist)))

else alist endif

Definition:
asm-reverse-opcode-alist
= ’((0 . return)

(4 . wait)
(8 . run)
(2 . br)
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(10 . brz)
(6 . brnz)
(14 . call)
(18 . decr)
(5 . decrm)
(22 . incr)
(7 . incrm)
(26 . lbase)
(30 . llimit)
(34 . lpsw)
(38 . post)
(42 . svc)
(46 . svcr)
(58 . time)
(1 . add)
(3 . compare)
(9 . mod)
(11 . move)
(13 . mult)
(15 . stout)
(50 . testi)
(54 . testo))

Definition:
asm-symbolic-opcode (n)
= lookup (tm-opcode (n),

’((0 . return)
(4 . wait)
(8 . run)
(2 . br)
(10 . brz)
(6 . brnz)
(14 . call)
(18 . decr)
(5 . decrm)
(22 . incr)
(7 . incrm)
(26 . lbase)
(30 . llimit)
(34 . lpsw)
(38 . post)
(42 . svc)
(46 . svcr)
(58 . time)
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(1 . add)
(3 . compare)
(9 . mod)
(11 . move)
(13 . mult)
(15 . stout)
(50 . testi)
(54 . testo)))

Definition: os-readyq-length = ’20

Definition: os-task-table-length = ’144

Definition: os-segment-table-length = ’32

Definition: os-status-table-length = ’32

Definition: os-ibuffer-length = ’8

Definition: os-ibuffers-length = ’128

Definition: os-obuffer-length = ’8

Definition: os-obuffers-length = ’128

Definition: os-mbuffer-length = ’8

Definition: os-mbuffers-length = ’2048

Definition: os-mbuffers-length-quarter = ’512

Theorem: os-mbuffers-length-is-divisible-by-4
’*1*true

Definition:
os-source
= ’((dcl r0 0)

(dcl r1 1)
(dcl r2 2)
(dcl r3 3)
(dcl r4 4)
(dcl r5 5)
(dcl r6 6)
(dcl r7 7)
(dcl interrupt-pc-field 0)
(dcl interrupt-sp-field 1)
(dcl interrupt-flag-field 2)
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(dcl svcid-addr 8)
(dcl input-devid-addr 8)
(dcl input-char-addr 9)
(dcl output-devid-addr 9)
(dcl charlub 256)
(dcl send-svcid 0)
(dcl receive-svcid 1)
(dcl tyo-svcid 2)
(dcl tyi-svcid 3)
(dcl task-table-length 144)
(dcl task-table-entry-length 9)
(dcl pc-field 0)
(dcl sp-field 1)
(dcl r2-field 2)
(dcl r3-field 3)
(dcl r4-field 4)
(dcl r5-field 5)
(dcl r6-field 6)
(dcl r7-field 7)
(dcl flag-field 8)
(dcl readyq-length 20)
(dcl qhead-field 0)
(dcl qtail-field 1)
(dcl qcurrlength-field 2)
(dcl qmaxlength-field 3)
(dcl qarray-field 4)
(dcl segment-table-length 32)
(dcl base-field 0)
(dcl limit-field 1)
(dcl status-entry-length 2)
(dcl status-flag-field 0)
(dcl status-taskid-field 1)
(dcl ready-status 0)
(dcl error-status 1)
(dcl send-status 2)
(dcl receive-status 3)
(dcl output-status 4)
(dcl input-status 5)
(dcl input-buffer-length 8)
(dcl output-buffer-length 8)
(dcl message-buffer-length 8)
(dcl source-multiplier 128)
(dcl dest-multiplier 8)
(dcl taskidlub 16)
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reg-save-area
(dc 3 0)
clock-new-pc
(dc 1 clock-interrupt-handler)
error-new-pc
(dc 1 error-interrupt-handler)
svc-new-pc
(dc 1 svc-interrupt-handler)
input-new-pc
(dc 1 input-interrupt-handler)
output-new-pc
(dc 1 output-interrupt-handler)
interrupt-data
(dc 2 0)
branch-address
(dc 1 0)
time-slice
(dc 1 1000)
current-taskid
(dc 1 0)
temp-r2
(dc 1 0)
temp-r3
(dc 1 0)
task-table
(dc 144 0)
segment-table
(dc 32 0)
readyq
(dc 20 0)
status-table
(dc 32 0)
ibuffers
(dc 128 0)
obuffers
(dc 128 0)
mbuffers
(dc 512 0)
(dc 512 0)
(dc 512 0)
(dc 512 0)
save-state
(move (2 temp-r2) (1 r2))
(move (2 temp-r3) (1 r3))
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(move (1 r3) readyq)
(call qfirst)
save-state-return
(mult (1 r2) task-table-entry-length)
(add (1 r2) task-table)
(move
(3 r2 pc-field)
(2 reg-save-area interrupt-pc-field))
(move
(3 r2 sp-field)
(2 reg-save-area interrupt-sp-field))

(move (3 r2 r2-field) (2 temp-r2))
(move (3 r2 r3-field) (2 temp-r3))
(move (3 r2 r4-field) (1 r4))
(move (3 r2 r5-field) (1 r5))
(move (3 r2 r6-field) (1 r6))
(move (3 r2 r7-field) (1 r7))
(add (1 r2) flag-field)
(move
(3 r2)
(2 reg-save-area interrupt-flag-field))

(move (1 r2) (2 temp-r2))
(move (1 r3) (2 temp-r3))
(return)
restore-state
(move (1 r3) (1 r2))
(mult (1 r2) task-table-entry-length)
(add (1 r2) task-table)
(mult (1 r3) 2)
(add (1 r3) segment-table)
(lbase (3 r3 base-field))
(llimit (3 r3 limit-field))
(move (1 r3) (1 r2))
(add (1 r3) flag-field)
(move
(2 reg-save-area interrupt-pc-field)
(3 r2 pc-field))

(move
(2 reg-save-area interrupt-sp-field)
(3 r2 sp-field))

(move
(2 reg-save-area interrupt-flag-field)
(3 r3))
(move (1 r7) (3 r2 r7-field))
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(move (1 r6) (3 r2 r6-field))
(move (1 r5) (3 r2 r5-field))
(move (1 r4) (3 r2 r4-field))
(move (1 r3) (3 r2 r3-field))
(move (1 r2) (3 r2 r2-field))
(return)
clock-interrupt-handler
(call save-state)
trace-label1
(move (1 r3) readyq)
(call qfirst)
(call dequeue)
(call enqueue)
trace-label2
(br dispatcher)
error-interrupt-handler
(call save-state)
trace-label3
(move (1 r3) readyq)
(call qfirst)
(call dequeue)
trace-label4
(mult (1 r2) status-entry-length)
(add (1 r2) status-table)
(move (3 r2 status-flag-field) error-status)
(move (3 r2 status-taskid-field) 0)
(br dispatcher)
svc-interrupt-handler
(call save-state)
trace-label5
(mod (2 svcid-addr) 4)
(compare (2 svcid-addr) send-svcid)
(brz send-svc-handler)
(compare (2 svcid-addr) receive-svcid)
(brz receive-svc-handler)
(compare (2 svcid-addr) tyo-svcid)
(brz tyo-svc-handler)
(br tyi-svc-handler)
send-svc-handler
(move (1 r6) (1 r2))
(mod (1 r6) taskidlub)
(move (1 r7) (1 r3))
(move (1 r3) readyq)
(call qfirst)
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trace-label6
(move (2 current-taskid) (1 r2))
(move (1 r4) (1 r6))
(mult (1 r4) dest-multiplier)
(move (1 r3) (1 r2))
(mult (1 r3) source-multiplier)
(add (1 r3) (1 r4))
(add (1 r3) mbuffers)
trace-label7
(call qfullp)
(brz block-send)
(move (1 r2) (1 r7))
(call enqueue)
trace-label8
(move (1 r3) (1 r6))
(mult (1 r3) status-entry-length)
(add (1 r3) status-table)
(compare (3 r3 status-flag-field) receive-status)
(brnz svc-resume-task)
(compare
(3 r3 status-taskid-field)
(2 current-taskid))

(brnz svc-resume-task)
(move (3 r3 status-flag-field) ready-status)
(move (3 r3 status-taskid-field) 0)
(move (1 r2) (1 r6))
(move (1 r3) readyq)
(call enqueue)
trace-label9
(br svc-resume-task)
block-send
(move (1 r3) readyq)
(call dequeue)
trace-label10
(move (1 r3) (2 current-taskid))
(mult (1 r3) status-entry-length)
(add (1 r3) status-table)
(move (3 r3 status-flag-field) send-status)
(move (3 r3 status-taskid-field) (1 r6))
(br dispatcher)
receive-svc-handler
(move (1 r6) (1 r2))
(mod (1 r6) taskidlub)
(move (1 r3) readyq)
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(call qfirst)
trace-label11
(move (2 current-taskid) (1 r2))
(move (1 r4) (1 r2))
(mult (1 r4) dest-multiplier)
(move (1 r3) (1 r6))
(mult (1 r3) source-multiplier)
(add (1 r3) (1 r4))
(add (1 r3) mbuffers)
trace-label12
(call qemptyp)
(brz block-receive)
(call qfirst)
(call dequeue)
trace-label13
(move (1 r3) (2 current-taskid))
(mult (1 r3) task-table-entry-length)
(add (1 r3) task-table)
(move (3 r3 r3-field) (1 r2))
trace-label14
(move (1 r3) (1 r6))
(mult (1 r3) status-entry-length)
(add (1 r3) status-table)
(compare (3 r3 status-flag-field) send-status)
(brnz svc-resume-task)
(compare
(3 r3 status-taskid-field)
(2 current-taskid))

(brnz svc-resume-task)
(move (3 r3 status-flag-field) ready-status)
(move (3 r3 status-taskid-field) 0)
(move (1 r2) (1 r6))
(move (1 r3) readyq)
(call enqueue)
trace-label15
(br svc-resume-task)
block-receive
(move (1 r3) readyq)
(call dequeue)
trace-label16
(move (1 r3) (2 current-taskid))
(mult (1 r3) status-entry-length)
(add (1 r3) status-table)
(move (3 r3 status-flag-field) receive-status)
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(move (3 r3 status-taskid-field) (1 r6))
(br dispatcher)
tyo-svc-handler
(move (1 r7) (1 r3))
(move (1 r3) readyq)
(call qfirst)
trace-label17
(move (2 current-taskid) (1 r2))
(move (1 r3) (1 r2))
(mult (1 r3) output-buffer-length)
(add (1 r3) obuffers)
trace-label18
(call qfullp)
(brz block-tyo)
(move (1 r2) (1 r7))
(call enqueue)
trace-label19
(testo (2 current-taskid))
(brnz svc-resume-task)
(post (2 current-taskid))
(br svc-resume-task)
block-tyo
(move (1 r3) readyq)
(call dequeue)
trace-label20
(move (1 r3) (2 current-taskid))
(mult (1 r3) status-entry-length)
(add (1 r3) status-table)
(move (3 r3 status-flag-field) output-status)
(move (3 r3 status-taskid-field) 0)
(br dispatcher)
tyi-svc-handler
(move (1 r3) readyq)
(call qfirst)
trace-label21
(move (2 current-taskid) (1 r2))
(move (1 r3) (1 r2))
(mult (1 r3) input-buffer-length)
(add (1 r3) ibuffers)
trace-label22
(call qemptyp)
(brz block-tyi)
(call qfirst)
(call dequeue)
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trace-label23
(move (1 r3) (2 current-taskid))
(mult (1 r3) task-table-entry-length)
(add (1 r3) task-table)
(move (3 r3 r3-field) (1 r2))
(br svc-resume-task)
block-tyi
(move (1 r3) readyq)
(call dequeue)
trace-label24
(move (1 r3) (2 current-taskid))
(mult (1 r3) status-entry-length)
(add (1 r3) status-table)
(move (3 r3 status-flag-field) input-status)
(move (3 r3 status-taskid-field) 0)
(br dispatcher)
input-interrupt-handler
(move (2 branch-address) dispatcher)
(move (2 temp-r3) (1 r3))
(move (1 r3) readyq)
(call qemptyp)
trace-label25
(brz iih-skip-save-state)
(move (2 branch-address) resume-task)
(move (1 r3) (2 temp-r3))
(call save-state)
trace-label26 iih-skip-save-state
(move (1 r5) (2 input-devid-addr))
(mult (1 r5) status-entry-length)
(add (1 r5) status-table)
(compare (3 r5 status-flag-field) input-status)
(brnz check-for-full-input-buffer)
(move (1 r2) (2 input-devid-addr))
(move (1 r3) readyq)
(call enqueue)
trace-label27
(move (3 r5 status-flag-field) ready-status)
(move (3 r5 status-taskid-field) 0)
trace-label28 check-for-full-input-buffer
(move (1 r3) (2 input-devid-addr))
(mult (1 r3) input-buffer-length)
(add (1 r3) ibuffers)
(call qfullp)
(brnz check-for-iport-error)
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(move (1 r2) (2 input-char-addr))
(add (1 r2) charlub)
(call qreplace)
trace-label29
(br (2 branch-address))
check-for-iport-error
(testi (2 input-devid-addr))
(brnz enqueue-input-character)
(move (1 r2) (2 input-char-addr))
(add (1 r2) charlub)
(call enqueue)
trace-label30
(br (2 branch-address))
enqueue-input-character
(move (1 r2) (2 input-char-addr))
(call enqueue)
trace-label31
(br (2 branch-address))
output-interrupt-handler
(move (2 branch-address) dispatcher)
(move (2 temp-r3) (1 r3))
(move (1 r3) readyq)
(call qemptyp)
trace-label32
(brz oih-skip-save-state)
(move (2 branch-address) resume-task)
(move (1 r3) (2 temp-r3))
(call save-state)
trace-label33 oih-skip-save-state
(move (1 r5) (2 output-devid-addr))
(mult (1 r5) status-entry-length)
(add (1 r5) status-table)
(compare (3 r5 status-flag-field) output-status)
(brnz check-for-empty-output-buffer)
(move (1 r2) (2 output-devid-addr))
(move (1 r3) readyq)
(call enqueue)
trace-label34
(move (3 r5 status-flag-field) ready-status)
(move (3 r5 status-taskid-field) 0)
trace-label35 check-for-empty-output-buffer
(move (1 r3) (2 output-devid-addr))
(mult (1 r3) output-buffer-length)
(add (1 r3) obuffers)
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(call qemptyp)
(brz (2 branch-address))
(call qfirst)
(stout (2 output-devid-addr) (1 r2))
(call dequeue)
trace-label36
(br (2 branch-address))
dispatcher
(move (1 r3) readyq)
(call qemptyp)
dispatcher-trace-label1
(brz readyq-empty)
(call qfirst)
(call restore-state)
dispatcher-trace-label2
(time (2 time-slice 0))
(lpsw (2 reg-save-area))
readyq-empty
(wait)
pc-after-wait svc-resume-task
(move (1 r3) readyq)
(call qfirst)
(call restore-state)
svc-resume-task-trace-label1
(svcr (2 reg-save-area))
resume-task
(move (1 r3) readyq)
(call qfirst)
(call restore-state)
resume-task-trace-label1
(lpsw (2 reg-save-area))
enqueue
(move (1 r4) (1 r3))
(add (1 r4) qarray-field)
(add (1 r4) (3 r3 qtail-field))
(move (3 r4) (1 r2))
(incr (3 r3 qcurrlength-field))
(incrm (3 r3 qtail-field) (3 r3 qmaxlength-field))
(return)
qreplace
(move (1 r4) (3 r3 qtail-field))
(decrm (1 r4) (3 r3 qmaxlength-field))
(add (1 r4) (1 r3))
(add (1 r4) qarray-field)
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(move (3 r4) (1 r2))
(return)
dequeue
(decr (3 r3 qcurrlength-field))
(incrm (3 r3 qhead-field) (3 r3 qmaxlength-field))
(return)
qfirst
(move (1 r2) (1 r3))
(add (1 r2) qarray-field)
(add (1 r2) (3 r3 qhead-field))
(move (1 r2) (3 r2))
(return)
qemptyp
(compare (3 r3 qcurrlength-field) 0)
(return)
qfullp
(compare
(3 r3 qcurrlength-field)
(3 r3 qmaxlength-field))

(return)
end-of-os-source)

Theorem: clean-assembly
’*1*true

Definition:
os-symtab
= ’((end-of-os-source . 3301)

(qfullp . 3297)
(qemptyp . 3293)
(qfirst . 3280)
(dequeue . 3274)
(qreplace . 3258)
(enqueue . 3240)
(resume-task-trace-label1 . 3238)
(resume-task . 3231)
(svc-resume-task-trace-label1 . 3229)
(svc-resume-task . 3222)
(pc-after-wait . 3222)
(readyq-empty . 3221)
(dispatcher-trace-label2 . 3217)
(dispatcher-trace-label1 . 3211)
(dispatcher . 3206)
(trace-label36 . 3204)
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(check-for-empty-output-buffer . 3184)
(trace-label35 . 3184)
(trace-label34 . 3178)
(oih-skip-save-state . 3156)
(trace-label33 . 3156)
(trace-label32 . 3146)
(output-interrupt-handler . 3135)
(trace-label31 . 3133)
(enqueue-input-character . 3128)
(trace-label30 . 3126)
(check-for-iport-error . 3114)
(trace-label29 . 3112)
(check-for-full-input-buffer . 3091)
(trace-label28 . 3091)
(trace-label27 . 3085)
(iih-skip-save-state . 3063)
(trace-label26 . 3063)
(trace-label25 . 3053)
(input-interrupt-handler . 3042)
(trace-label24 . 3025)
(block-tyi . 3020)
(trace-label23 . 3006)
(trace-label22 . 2998)
(trace-label21 . 2986)
(tyi-svc-handler . 2981)
(trace-label20 . 2964)
(block-tyo . 2959)
(trace-label19 . 2951)
(trace-label18 . 2942)
(trace-label17 . 2930)
(tyo-svc-handler . 2922)
(trace-label16 . 2905)
(block-receive . 2900)
(trace-label15 . 2898)
(trace-label14 . 2865)
(trace-label13 . 2853)
(trace-label12 . 2845)
(trace-label11 . 2824)
(receive-svc-handler . 2813)
(trace-label10 . 2796)
(block-send . 2791)
(trace-label9 . 2789)
(trace-label8 . 2756)
(trace-label7 . 2747)
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(trace-label6 . 2726)
(send-svc-handler . 2712)
(trace-label5 . 2692)
(svc-interrupt-handler . 2690)
(trace-label4 . 2676)
(trace-label3 . 2669)
(error-interrupt-handler . 2667)
(trace-label2 . 2665)
(trace-label1 . 2656)
(clock-interrupt-handler . 2654)
(restore-state . 2601)
(save-state-return . 2558)
(save-state . 2547)
(mbuffers . 499)
(obuffers . 371)
(ibuffers . 243)
(status-table . 211)
(readyq . 191)
(segment-table . 159)
(task-table . 15)
(temp-r3 . 14)
(temp-r2 . 13)
(current-taskid . 12)
(time-slice . 11)
(branch-address . 10)
(interrupt-data . 8)
(output-new-pc . 7)
(input-new-pc . 6)
(svc-new-pc . 5)
(error-new-pc . 4)
(clock-new-pc . 3)
(reg-save-area . 0)
(taskidlub . 16)
(dest-multiplier . 8)
(source-multiplier . 128)
(message-buffer-length . 8)
(output-buffer-length . 8)
(input-buffer-length . 8)
(input-status . 5)
(output-status . 4)
(receive-status . 3)
(send-status . 2)
(error-status . 1)
(ready-status . 0)
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(status-taskid-field . 1)
(status-flag-field . 0)
(status-entry-length . 2)
(limit-field . 1)
(base-field . 0)
(segment-table-length . 32)
(qarray-field . 4)
(qmaxlength-field . 3)
(qcurrlength-field . 2)
(qtail-field . 1)
(qhead-field . 0)
(readyq-length . 20)
(flag-field . 8)
(r7-field . 7)
(r6-field . 6)
(r5-field . 5)
(r4-field . 4)
(r3-field . 3)
(r2-field . 2)
(sp-field . 1)
(pc-field . 0)
(task-table-entry-length . 9)
(task-table-length . 144)
(tyi-svcid . 3)
(tyo-svcid . 2)
(receive-svcid . 1)
(send-svcid . 0)
(charlub . 256)
(output-devid-addr . 9)
(input-char-addr . 9)
(input-devid-addr . 8)
(svcid-addr . 8)
(interrupt-flag-field . 2)
(interrupt-sp-field . 1)
(interrupt-pc-field . 0)
(r7 . 7)
(r6 . 6)
(r5 . 5)
(r4 . 4)
(r3 . 3)
(r2 . 2)
(r1 . 1)
(r0 . 0))
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Definition: os-task-table-address = ’15

Definition: os-readyq-address = ’191

Definition: os-segment-table-address = ’159

Definition: os-status-table-address = ’211

Definition: os-ibuffers-address = ’243

Definition: os-obuffers-address = ’371

Definition: os-mbuffers-address = ’499

Definition: os-clock-interrupt-handler-address = ’2654

Definition: os-error-handler-address = ’2667

Definition: os-svc-handler-address = ’2690

Definition: os-input-interrupt-handler-address = ’3042

Definition: os-output-interrupt-handler-address = ’3135

Definition: os-code-address = ’2547

Definition: os-save-state-return-address = ’2558

Definition: os-dispatcher-return-address = ’nil

Definition: os-time-slice-address = ’11

Definition: os-code-length = ’754

Definition:
nthcdr-n-times (n, k , l)
= if n ' 0 then l

else nthcdr-n-times (n − 1, k , nthcdr (k , l)) endif

Definition:
firstn-n-times (n, k , l)
= if n ' 0 then ’nil

else append (firstn (k , l), firstn-n-times (n − 1, k , nthcdr (k , l))) endif

Definition:
firstn-with-small-recursion (n, l , max )
= append (firstn (n mod max , l),

firstn-n-times (n ÷ max , max , nthcdr (n mod max , l)))
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Definition:
nthcdr-with-small-recursion (n, l , max )
= nthcdr (n mod max , nthcdr-n-times (n ÷ max , max , l))

Definition:
getseg-with-small-recursion (n, k , l , max )
= firstn-with-small-recursion (k ,

nthcdr-with-small-recursion (n, l , max ),
max )

Definition:
os-machine-code
= ’(2187 13 2 2187 14 3 75 3 191 14 3280 77 2 9 65 2 15

4299 2 0 12747 2 0 4811 2 13 5067 2 14 3275 2 4 3531
2 5 3787 2 6 4043 2 7 65 2 8 20683 2 0 4171 2 13
4171 3 14 0 2123 3 2 77 2 9 65 2 15 77 3 2 65 3 159
218 3 478 3 2123 3 2 65 3 8 6283 0 2 14731 0 2 6795
0 3 63563 7 2 55371 6 2 47179 5 2 38987 4 2 30795 3
2 22603 2 2 0 14 2547 75 3 191 14 3280 14 3274 14
3240 2 3206 14 2547 75 3 191 14 3280 14 3274 77 2 2
65 2 211 203 2 1 459 2 0 2 3206 14 2547 137 8 4 131
8 0 10 2712 131 8 1 10 2813 131 8 2 10 2922 2 2981
2123 6 2 73 6 16 2123 7 3 75 3 191 14 3280 2187 12 2
2123 4 6 77 4 8 2123 3 2 77 3 128 2113 3 4 65 3 499
14 3297 10 2791 2123 2 7 14 3240 2123 3 6 77 3 2 65
3 211 195 3 3 6 3222 4547 3 12 6 3222 203 3 0 459 3
0 2123 2 6 75 3 191 14 3240 2 3222 75 3 191 14 3274
4171 3 12 77 3 2 65 3 211 203 3 2 2507 3 6 2 3206
2123 6 2 73 6 16 75 3 191 14 3280 2187 12 2 2123 4 2
77 4 8 2123 3 6 77 3 128 2113 3 4 65 3 499 14 3293
10 2900 14 3280 14 3274 4171 3 12 77 3 9 65 3 15
3019 3 2 2123 3 6 77 3 2 65 3 211 195 3 2 6 3222
4547 3 12 6 3222 203 3 0 459 3 0 2123 2 6 75 3 191
14 3240 2 3222 75 3 191 14 3274 4171 3 12 77 3 2 65
3 211 203 3 3 2507 3 6 2 3206 2123 7 3 75 3 191 14
3280 2187 12 2 2123 3 2 77 3 8 65 3 371 14 3297 10
2959 2123 2 7 14 3240 182 12 6 3222 166 12 2 3222 75
3 191 14 3274 4171 3 12 77 3 2 65 3 211 203 3 4 459
3 0 2 3206 75 3 191 14 3280 2187 12 2 2123 3 2 77 3
8 65 3 243 14 3293 10 3020 14 3280 14 3274 4171 3 12
77 3 9 65 3 15 3019 3 2 2 3222 75 3 191 14 3274 4171
3 12 77 3 2 65 3 211 203 3 5 459 3 0 2 3206 139 10
3206 2187 14 3 75 3 191 14 3293 10 3063 139 10 3231
4171 3 14 14 2547 4171 5 8 77 5 2 65 5 211 195 5 5 6
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3091 4171 2 8 75 3 191 14 3240 203 5 0 459 5 0 4171
3 8 77 3 8 65 3 243 14 3297 6 3114 4171 2 9 65 2 256
14 3258 130 10 178 8 6 3128 4171 2 9 65 2 256 14
3240 130 10 4171 2 9 14 3240 130 10 139 10 3206 2187
14 3 75 3 191 14 3293 10 3156 139 10 3231 4171 3 14
14 2547 4171 5 9 77 5 2 65 5 211 195 5 4 6 3184 4171
2 9 75 3 191 14 3240 203 5 0 459 5 0 4171 3 9 77 3 8
65 3 371 14 3293 138 10 14 3280 2191 9 2 14 3274 130
10 75 3 191 14 3293 10 3221 14 3280 14 2601 186 11
162 0 4 75 3 191 14 3280 14 2601 174 0 75 3 191 14
3280 14 2601 162 0 2123 4 3 65 4 4 14401 4 3 2251 4
2 726 3 31175 3 3 0 14411 4 3 30789 4 3 2113 4 3 65
4 4 2251 4 2 0 722 3 30919 3 3 0 2123 2 3 65 2 4
6209 2 3 6219 2 2 0 707 3 0 0 31427 3 3 0)

Definition: os-limit = ’3311

Definition:
os-task-table (os) = getseg (’15, ’144, tm-memory (os))

Definition: os-readyq (os) = getseg (’191, ’20, tm-memory (os))

Definition:
os-segment-table (os) = getseg (’159, ’32, tm-memory (os))

Definition:
os-status-table (os) = getseg (’211, ’32, tm-memory (os))

Definition:
os-ibuffers (os) = getseg (’243, ’128, tm-memory (os))

Definition:
os-obuffers (os) = getseg (’371, ’128, tm-memory (os))

Definition:
os-mbuffers (os) = getseg (’499, ’2048, tm-memory (os))

Definition: os-code (os) = getseg (’2547, ’754, tm-memory (os))

Theorem: length-os-task-table
length (os-task-table (os)) = ’144

Event: Disable length-os-task-table.

Theorem: plistp-os-task-table
plistp (os-task-table (os))
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Event: Disable plistp-os-task-table.

Theorem: length-os-readyq
length (os-readyq (os)) = ’20

Event: Disable length-os-readyq.

Theorem: plistp-os-readyq
plistp (os-readyq (os))

Event: Disable plistp-os-readyq.

Theorem: length-os-segment-table
length (os-segment-table (os)) = ’32

Event: Disable length-os-segment-table.

Theorem: plistp-os-segment-table
plistp (os-segment-table (os))

Event: Disable plistp-os-segment-table.

Theorem: length-os-status-table
length (os-status-table (os)) = ’32

Event: Disable length-os-status-table.

Theorem: plistp-os-status-table
plistp (os-status-table (os))

Event: Disable plistp-os-status-table.

Theorem: length-os-ibuffers
length (os-ibuffers (os)) = ’128

Event: Disable length-os-ibuffers.

Theorem: plistp-os-ibuffers
plistp (os-ibuffers (os))

Event: Disable plistp-os-ibuffers.
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Theorem: length-os-obuffers
length (os-obuffers (os)) = ’128

Event: Disable length-os-obuffers.

Theorem: plistp-os-obuffers
plistp (os-obuffers (os))

Event: Disable plistp-os-obuffers.

Theorem: length-os-mbuffers
length (os-mbuffers (os)) = ’2048

Event: Disable length-os-mbuffers.

Theorem: plistp-os-mbuffers
plistp (os-mbuffers (os))

Event: Disable plistp-os-mbuffers.

Definition: os-current-taskid-address = ’12

Definition: os-trace-label1 = ’2656

Definition: os-trace-label2 = ’2665

Definition: os-trace-label3 = ’2669

Definition: os-trace-label4 = ’2676

Definition: os-trace-label5 = ’2692

Definition: os-trace-label6 = ’2726

Definition: os-trace-label7 = ’2747

Definition: os-trace-label8 = ’2756

Definition: os-trace-label9 = ’2789

Definition: os-trace-label10 = ’2796

Definition: os-svc-receive-handler-address = ’2813

Definition: os-trace-label11 = ’2824
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Definition: os-trace-label12 = ’2845

Definition: os-trace-label13 = ’2853

Definition: os-trace-label14 = ’2865

Definition: os-trace-label15 = ’2898

Definition: os-trace-label16 = ’2905

Definition: os-svc-tyo-handler-address = ’2922

Definition: os-trace-label17 = ’2930

Definition: os-trace-label18 = ’2942

Definition: os-trace-label19 = ’2951

Definition: os-trace-label20 = ’2964

Definition: os-svc-tyi-handler-address = ’2981

Definition: os-trace-label21 = ’2986

Definition: os-trace-label22 = ’2998

Definition: os-trace-label23 = ’3006

Definition: os-trace-label24 = ’3025

Definition: os-trace-label25 = ’3053

Definition: os-trace-label26 = ’3063

Definition: os-trace-label27 = ’3085

Definition: os-trace-label28 = ’3091

Definition: os-trace-label29 = ’3112

Definition: os-trace-label30 = ’3126

Definition: os-trace-label31 = ’3133

Definition: os-trace-label32 = ’3146

Definition: os-trace-label33 = ’3156

Definition: os-trace-label34 = ’3178
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Definition: os-trace-label35 = ’3184

Definition: os-trace-label36 = ’3204

Definition: os-dispatcher-trace-label1 = ’3211

Definition: os-dispatcher-trace-label2 = ’3217

Definition: os-svc-resume-task-address = ’3222

Definition: os-svc-resume-task-trace-label1 = ’3229

Definition: os-resume-task-address = ’3231

Definition: os-resume-task-trace-label1 = ’3238

Definition: os-pc-after-wait = ’3222

Definition: os-temp-r2-address = ’13

Definition: os-temp-r3-address = ’14

Definition: os-dispatcher-address = ’3206

Definition: os-dispatcher-pc-after-wait = ’3222

Definition: os-dispatcher-qemptyp-return-address = ’3211

Definition: os-restore-state-address = ’2601

Theorem: length-os-code
length (os-code (os)) = ’754

Event: Disable length-os-code.

Theorem: plistp-os-code
plistp (os-code (os))

Event: Disable plistp-os-code.

Definition:
finite-number-queuep (queue, capacity , lub)
= (array-queuep (queue)

∧ ((getnth (’3, queue) = capacity)
∧ finite-number-listp (getseg (’4, capacity , queue), lub)))
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Theorem: array-queuep-finite-number-queue
finite-number-queuep (queue, capacity , lub) → array-queuep (queue)

Event: Disable array-queuep-finite-number-queue.

Theorem: finite-number-queue-qmaxlength-field
finite-number-queuep (queue, capacity , lub)
→ (getnth (’3, queue) = capacity)

Event: Disable finite-number-queue-qmaxlength-field.

Theorem: finite-number-listp-qarray
finite-number-queuep (queue, capacity , lub)
→ finite-number-listp (getseg (’4, capacity , queue), lub)

Event: Disable finite-number-listp-qarray.

Theorem: length-finite-number-queue
finite-number-queuep (queue, capacity , lub)
→ (length (queue) = (’4 + capacity))

Theorem: plistp-finite-number-queue
finite-number-queuep (queue, capacity , lub) → plistp (queue)

Theorem: finite-number-queue-qhead-size
finite-number-queuep (queue, capacity , lub)
→ ((getnth (’0, queue) ∈ N) ∧ (getnth (’0, queue) < capacity))

Event: Disable finite-number-queue-qhead-size.

Theorem: finite-number-queue-qtail-size
finite-number-queuep (queue, capacity , lub)
→ ((getnth (’1, queue) ∈ N) ∧ (getnth (’1, queue) < capacity))

Event: Disable finite-number-queue-qtail-size.

Theorem: finite-number-queue-qcurrlength-size
finite-number-queuep (queue, capacity , lub)
→ ((getnth (’2, queue) ∈ N) ∧ (getnth (’2, queue) < (1 + capacity)))

Event: Disable finite-number-queue-qcurrlength-size.
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Theorem: finite-number-queue-qmaxlength-value
finite-number-queuep (queue, capacity , lub)
→ (getnth (’3, queue) = capacity)

Event: Disable finite-number-queue-qmaxlength-value.

Theorem: finite-number-queue-qarray-after-enq
finite-number-queuep (queue, capacity , lub)
→ (getseg (’4, capacity , array-enq (item, queue))

= putnth (item, getnth (’1, queue), getseg (’4, capacity , queue)))

Event: Disable finite-number-queue-qarray-after-enq.

Theorem: finite-number-queuep-array-enq
(finite-number-queuep (queue, capacity , lub)
∧ ((¬ array-qfullp (queue)) ∧ finite-numberp (item, lub)))
→ finite-number-queuep (array-enq (item, queue), capacity , lub)

Event: Disable finite-number-queuep-array-enq.

Theorem: finite-number-queue-qarray-after-deq
finite-number-queuep (queue, capacity , lub)
→ (getseg (’4, capacity , array-deq (queue)) = getseg (’4, capacity , queue))

Event: Disable finite-number-queue-qarray-after-deq.

Theorem: finite-number-queuep-array-deq
(finite-number-queuep (queue, capacity , lub) ∧ (¬ array-qemptyp (queue)))
→ finite-number-queuep (array-deq (queue), capacity , lub)

Event: Disable finite-number-queuep-array-deq.

Theorem: array-qfirst-finite-number-queue
(finite-number-queuep (queue, capacity , lub) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) ∈ N) ∧ (array-qfirst (queue) < lub))

Event: Disable array-qfirst-finite-number-queue.

Theorem: remainder-array-qfirst-finite-number-queue
(finite-number-queuep (queue, capacity , lub) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) mod lub) = array-qfirst (queue))
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Event: Disable remainder-array-qfirst-finite-number-queue.

Event: Let us define the theory finite-number-queuep-facts to consist of the
following events: finite-number-queue-qmaxlength-value, finite-number-queue-
qcurrlength-size, finite-number-queue-qtail-size, finite-number-queue-qhead-size,
remainder-array-qfirst-finite-number-queue, array-qfirst-finite-number-queue, finite-
number-queuep-array-deq, finite-number-queue-qarray-after-deq, finite-number-
queuep-array-enq, finite-number-queue-qarray-after-enq, plistp-finite-number-queue,
length-finite-number-queue, finite-number-listp-qarray, finite-number-queue-qmaxlength-
field, array-queuep-finite-number-queue.

Definition:
finite-number-queue-listp (list , capacity , lub)
= if listp (list)

then finite-number-queuep (car (list), capacity , lub)
∧ finite-number-queue-listp (cdr (list), capacity , lub)

else ’*1*true endif

Theorem: finite-number-queuep-getnth
(finite-number-queue-listp (l , capacity , lub) ∧ (i < length (l)))
→ finite-number-queuep (getnth (i , l), capacity , lub)

Event: Disable finite-number-queuep-getnth.

Theorem: finite-number-queue-listp-putnth
(finite-number-queue-listp (l , capacity , lub)
∧ finite-number-queuep (queue, capacity , lub))
→ finite-number-queue-listp (putnth (queue, i , l), capacity , lub)

Event: Disable finite-number-queue-listp-putnth.

Definition:
finite-number-queue-tablep (n, l , capacity , lub)
= if listp (l)

then plistp (car (l))
∧ ((length (car (l)) = n)

∧ (finite-number-queue-listp (car (l), capacity , lub)
∧ finite-number-queue-tablep (n,

cdr (l),
capacity ,
lub)))

else ’*1*true endif
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Theorem: finite-number-queue-listp-getnth
(finite-number-queue-tablep (n, l , capacity , lub) ∧ (i < length (l)))
→ (plistp (getnth (i , l))

∧ ((length (getnth (i , l)) = n)
∧ finite-number-queue-listp (getnth (i , l), capacity , lub)))

Event: Disable finite-number-queue-listp-getnth.

Theorem: finite-number-queuep-getnth2
(finite-number-queue-tablep (n, l , capacity , lub)
∧ ((i < length (l)) ∧ (j < n)))
→ finite-number-queuep (getnth2 (i , j , l), capacity , lub)

Event: Disable finite-number-queuep-getnth2.

Theorem: finite-number-queue-tablep-putnth
(finite-number-queue-tablep (n, l , capacity , lub)
∧ (finite-number-queue-listp (s, capacity , lub)

∧ (plistp (s) ∧ (length (s) = n))))
→ finite-number-queue-tablep (n, putnth (s, i , l), capacity , lub)

Event: Disable finite-number-queue-tablep-putnth.

Theorem: finite-number-queue-tablep-putnth2
(finite-number-queue-tablep (n, l , capacity , lub)
∧ ((i < length (l)) ∧ finite-number-queuep (queue, capacity , lub)))
→ finite-number-queue-tablep (n, putnth2 (queue, i , j , l), capacity , lub)

Event: Disable finite-number-queue-tablep-putnth2.

Theorem: finite-number-queue-listp-nthcdr
finite-number-queue-listp (l , capacity , lub)
→ finite-number-queue-listp (nthcdr (n, l), capacity , lub)

Event: Disable finite-number-queue-listp-nthcdr.

Theorem: finite-number-queue-listp-firstn
finite-number-queue-listp (l , capacity , lub)
→ finite-number-queue-listp (firstn (n, l), capacity , lub)

Event: Disable finite-number-queue-listp-firstn.
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Theorem: finite-number-queue-listp-getseg
(if length (l) < (n + k) then ’*1*false
else ’*1*true endif
∧ finite-number-queue-listp (l , capacity , lub))
→ finite-number-queue-listp (getseg (n, k , l), capacity , lub)

Event: Disable finite-number-queue-listp-getseg.

Theorem: divisor-not-lessp
((n 6' 0) ∧ ((a 6' 0) ∧ divides (n, a))) → (a 6< n)

Theorem: divides-not-lessp-instance
((n 6' 0) ∧ (listp (l) ∧ ((length (l) mod n) = ’0)))
→ ((length (l) < n) = ’*1*false)

Event: Disable divides-not-lessp-instance.

Theorem: finite-number-queue-tablep-table
((n 6' 0)
∧ (((length (l) mod n) = ’0)

∧ finite-number-queue-listp (l , capacity , lub)))
→ finite-number-queue-tablep (n, table (n, l), capacity , lub)

Event: Disable finite-number-queue-tablep-table.

Definition: os-current-taskid (os) = array-qfirst (os-readyq (os))

Definition:
os-ready-set (os) = index-ready-set (’0, table (’2, os-status-table (os)))

Definition:
os-readyq-qarray (os)
= getseg (’4, getnth (’3, os-readyq (os)), os-readyq (os))

(DEFN GOOD-OS
(OS)
(AND
(GOOD-TM OS)
(AND
(EQUAL (TM-SLIMIT OS) ’3311)
(AND
(EQUAL (OS-CODE OS)
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’(2187 13 2 2187 14 3 75 3 191 14 3280 77 2 9 65 2 15 4299 2 0
12747 2 0 4811 2 13 5067 2 14 3275 2 4 3531 2 5 3787 2 6
4043 2 7 65 2 8 20683 2 0 4171 2 13 4171 3 14 0 2123 3 2 77
2 9 65 2 15 77 3 2 65 3 159 218 3 478 3 2123 3 2 65 3 8
6283 0 2 14731 0 2 6795 0 3 63563 7 2 55371 6 2 47179 5 2
38987 4 2 30795 3 2 22603 2 2 0 14 2547 75 3 191 14 3280 14
3274 14 3240 2 3206 14 2547 75 3 191 14 3280 14 3274 77 2 2
65 2 211 203 2 1 459 2 0 2 3206 14 2547 137 8 4 131 8 0 10
2712 131 8 1 10 2813 131 8 2 10 2922 2 2981 2123 6 2 73 6
16 2123 7 3 75 3 191 14 3280 2187 12 2 2123 4 6 77 4 8 2123
3 2 77 3 128 2113 3 4 65 3 499 14 3297 10 2791 2123 2 7 14
3240 2123 3 6 77 3 2 65 3 211 195 3 3 6 3222 4547 3 12 6
3222 203 3 0 459 3 0 2123 2 6 75 3 191 14 3240 2 3222 75 3
191 14 3274 4171 3 12 77 3 2 65 3 211 203 3 2 2507 3 6 2
3206 2123 6 2 73 6 16 75 3 191 14 3280 2187 12 2 2123 4 2
77 4 8 2123 3 6 77 3 128 2113 3 4 65 3 499 14 3293 10 2900
14 3280 14 3274 4171 3 12 77 3 9 65 3 15 3019 3 2 2123 3 6
77 3 2 65 3 211 195 3 2 6 3222 4547 3 12 6 3222 203 3 0 459
3 0 2123 2 6 75 3 191 14 3240 2 3222 75 3 191 14 3274 4171
3 12 77 3 2 65 3 211 203 3 3 2507 3 6 2 3206 2123 7 3 75 3
191 14 3280 2187 12 2 2123 3 2 77 3 8 65 3 371 14 3297 10
2959 2123 2 7 14 3240 182 12 6 3222 166 12 2 3222 75 3 191
14 3274 4171 3 12 77 3 2 65 3 211 203 3 4 459 3 0 2 3206 75
3 191 14 3280 2187 12 2 2123 3 2 77 3 8 65 3 243 14 3293 10
3020 14 3280 14 3274 4171 3 12 77 3 9 65 3 15 3019 3 2 2
3222 75 3 191 14 3274 4171 3 12 77 3 2 65 3 211 203 3 5 459
3 0 2 3206 139 10 3206 2187 14 3 75 3 191 14 3293 10 3063
139 10 3231 4171 3 14 14 2547 4171 5 8 77 5 2 65 5 211 195
5 5 6 3091 4171 2 8 75 3 191 14 3240 203 5 0 459 5 0 4171 3
8 77 3 8 65 3 243 14 3297 6 3114 4171 2 9 65 2 256 14 3258
130 10 178 8 6 3128 4171 2 9 65 2 256 14 3240 130 10 4171 2
9 14 3240 130 10 139 10 3206 2187 14 3 75 3 191 14 3293 10
3156 139 10 3231 4171 3 14 14 2547 4171 5 9 77 5 2 65 5 211
195 5 4 6 3184 4171 2 9 75 3 191 14 3240 203 5 0 459 5 0
4171 3 9 77 3 8 65 3 371 14 3293 138 10 14 3280 2191 9 2 14
3274 130 10 75 3 191 14 3293 10 3221 14 3280 14 2601 186 11
162 0 4 75 3 191 14 3280 14 2601 174 0 75 3 191 14 3280 14
2601 162 0 2123 4 3 65 4 4 14401 4 3 2251 4 2 726 3 31175 3
3 0 14411 4 3 30789 4 3 2113 4 3 65 4 4 2251 4 2 0 722 3
30919 3 3 0 2123 2 3 65 2 4 6209 2 3 6219 2 2 0 707 3 0 0
31427 3 3 0))

(AND
(EQUAL (GETNTH ’3 (TM-MEMORY OS))

’2654)
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(AND
(EQUAL (GETNTH ’4 (TM-MEMORY OS))

’2667)
(AND
(EQUAL (GETNTH ’5 (TM-MEMORY OS))

’2690)
(AND
(EQUAL (GETNTH ’6 (TM-MEMORY OS))

’3042)
(AND
(EQUAL (GETNTH ’7 (TM-MEMORY OS))

’3135)
(AND
(EQUAL (GETNTH ’11 (TM-MEMORY OS))

’1000)
(AND
(NOT (TM-IN-SUPERVISOR-MODE OS))
(AND
(GOOD-CPU-LIST (TABLE ’9 (OS-TASK-TABLE OS)))
(AND
(GOOD-STATUS-LIST (TABLE ’2 (OS-STATUS-TABLE OS)))
(AND
(FINITE-NUMBER-QUEUEP (OS-READYQ OS)

’16
’16)

(AND
(MUTUALLY-DISJOINT (TABLE ’2 (OS-SEGMENT-TABLE OS)))
(AND
(DISJOINT-EVERYWHERE ’0

’3311
(TABLE ’2 (OS-SEGMENT-TABLE OS)))

(AND
(FINITE-SEGMENT-TABLEP (TABLE ’2 (OS-SEGMENT-TABLE OS))

’65536)
(AND
(FINITE-NUMBER-QUEUE-LISTP (TABLE ’8 (OS-IBUFFERS OS))

’4
’65536)

(AND
(FINITE-NUMBER-QUEUE-LISTP (TABLE ’8 (OS-OBUFFERS OS))

’4
’65536)

(AND
(FINITE-NUMBER-QUEUE-LISTP (TABLE ’8 (OS-MBUFFERS OS))
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’4
’65536)

(AND
(PERMUTATION (MAPUP-QUEUE (OS-READYQ OS))

(OS-READY-SET OS))
(AND
(IFF (TM-WAITING OS)

(ARRAY-QEMPTYP (OS-READYQ OS)))
(IMPLIES
(NOT (TM-WAITING OS))
(AND
(EQUAL

(TM-BASE OS)
(BASE (GETNTH (OS-CURRENT-TASKID OS)

(TABLE ’2 (OS-SEGMENT-TABLE OS)))))
(EQUAL
(TM-LIMIT OS)
(LIMIT
(GETNTH
(OS-CURRENT-TASKID OS)
(TABLE ’2

(OS-SEGMENT-TABLE OS))))))))))))))))))))))))))))
NIL)

Theorem: good-tm-os
good-os (os) → good-tm (os)

Event: Disable good-tm-os.

Theorem: tm-slimit-os
good-os (os) → (tm-slimit (os) = ’3311)

Event: Disable tm-slimit-os.

Theorem: os-code-os
good-os (os)
→ (os-code (os)

= ’(2187 13 2 2187 14 3 75 3 191 14 3280 77 2 9 65
2 15 4299 2 0 12747 2 0 4811 2 13 5067 2 14
3275 2 4 3531 2 5 3787 2 6 4043 2 7 65 2 8
20683 2 0 4171 2 13 4171 3 14 0 2123 3 2 77 2
9 65 2 15 77 3 2 65 3 159 218 3 478 3 2123 3
2 65 3 8 6283 0 2 14731 0 2 6795 0 3 63563 7
2 55371 6 2 47179 5 2 38987 4 2 30795 3 2
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22603 2 2 0 14 2547 75 3 191 14 3280 14 3274
14 3240 2 3206 14 2547 75 3 191 14 3280 14
3274 77 2 2 65 2 211 203 2 1 459 2 0 2 3206 14
2547 137 8 4 131 8 0 10 2712 131 8 1 10 2813
131 8 2 10 2922 2 2981 2123 6 2 73 6 16 2123
7 3 75 3 191 14 3280 2187 12 2 2123 4 6 77 4
8 2123 3 2 77 3 128 2113 3 4 65 3 499 14 3297
10 2791 2123 2 7 14 3240 2123 3 6 77 3 2 65 3
211 195 3 3 6 3222 4547 3 12 6 3222 203 3 0
459 3 0 2123 2 6 75 3 191 14 3240 2 3222 75 3
191 14 3274 4171 3 12 77 3 2 65 3 211 203 3 2
2507 3 6 2 3206 2123 6 2 73 6 16 75 3 191 14
3280 2187 12 2 2123 4 2 77 4 8 2123 3 6 77 3
128 2113 3 4 65 3 499 14 3293 10 2900 14 3280
14 3274 4171 3 12 77 3 9 65 3 15 3019 3 2 2123
3 6 77 3 2 65 3 211 195 3 2 6 3222 4547 3 12
6 3222 203 3 0 459 3 0 2123 2 6 75 3 191 14
3240 2 3222 75 3 191 14 3274 4171 3 12 77 3 2
65 3 211 203 3 3 2507 3 6 2 3206 2123 7 3 75
3 191 14 3280 2187 12 2 2123 3 2 77 3 8 65 3
371 14 3297 10 2959 2123 2 7 14 3240 182 12 6
3222 166 12 2 3222 75 3 191 14 3274 4171 3 12
77 3 2 65 3 211 203 3 4 459 3 0 2 3206 75 3
191 14 3280 2187 12 2 2123 3 2 77 3 8 65 3 243
14 3293 10 3020 14 3280 14 3274 4171 3 12 77
3 9 65 3 15 3019 3 2 2 3222 75 3 191 14 3274
4171 3 12 77 3 2 65 3 211 203 3 5 459 3 0 2
3206 139 10 3206 2187 14 3 75 3 191 14 3293 10
3063 139 10 3231 4171 3 14 14 2547 4171 5 8 77
5 2 65 5 211 195 5 5 6 3091 4171 2 8 75 3 191
14 3240 203 5 0 459 5 0 4171 3 8 77 3 8 65 3
243 14 3297 6 3114 4171 2 9 65 2 256 14 3258
130 10 178 8 6 3128 4171 2 9 65 2 256 14 3240
130 10 4171 2 9 14 3240 130 10 139 10 3206
2187 14 3 75 3 191 14 3293 10 3156 139 10 3231
4171 3 14 14 2547 4171 5 9 77 5 2 65 5 211 195
5 4 6 3184 4171 2 9 75 3 191 14 3240 203 5 0
459 5 0 4171 3 9 77 3 8 65 3 371 14 3293 138
10 14 3280 2191 9 2 14 3274 130 10 75 3 191 14
3293 10 3221 14 3280 14 2601 186 11 162 0 4 75
3 191 14 3280 14 2601 174 0 75 3 191 14 3280
14 2601 162 0 2123 4 3 65 4 4 14401 4 3 2251
4 2 726 3 31175 3 3 0 14411 4 3 30789 4 3 2113
4 3 65 4 4 2251 4 2 0 722 3 30919 3 3 0 2123
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2 3 65 2 4 6209 2 3 6219 2 2 0 707 3 0 0 31427
3 3 0))

Event: Disable os-code-os.

Theorem: os-clock-new-pc
good-os (os) → (getnth (’3, tm-memory (os)) = ’2654)

Event: Disable os-clock-new-pc.

Theorem: os-error-new-pc
good-os (os) → (getnth (’4, tm-memory (os)) = ’2667)

Event: Disable os-error-new-pc.

Theorem: os-svc-new-pc
good-os (os) → (getnth (’5, tm-memory (os)) = ’2690)

Event: Disable os-svc-new-pc.

Theorem: os-input-new-pc
good-os (os) → (getnth (’6, tm-memory (os)) = ’3042)

Event: Disable os-input-new-pc.

Theorem: os-output-new-pc
good-os (os) → (getnth (’7, tm-memory (os)) = ’3135)

Event: Disable os-output-new-pc.

Theorem: os-time-slice
good-os (os) → (getnth (’11, tm-memory (os)) = ’1000)

Event: Disable os-time-slice.

Theorem: os-not-in-supervisor-mode
good-os (os) → (¬ tm-in-supervisor-mode (os))

Event: Disable os-not-in-supervisor-mode.

Theorem: tm-base-os
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(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-base (os)

= base (getnth (os-current-taskid (os),
table (’2, os-segment-table (os)))))

Event: Disable tm-base-os.

Theorem: tm-limit-os
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-limit (os)

= limit (getnth (os-current-taskid (os),
table (’2, os-segment-table (os)))))

Event: Disable tm-limit-os.

Theorem: good-cpu-list-os-task-table
good-os (os) → good-cpu-list (table (’9, os-task-table (os)))

Event: Disable good-cpu-list-os-task-table.

Theorem: good-status-list-os-status-table
good-os (os) → good-status-list (table (’2, os-status-table (os)))

Event: Disable good-status-list-os-status-table.

Theorem: finite-number-queuep-os-readyq
good-os (os) → finite-number-queuep (os-readyq (os), ’16, ’16)

Event: Disable finite-number-queuep-os-readyq.

Theorem: mutually-disjoint-os-segment-table
good-os (os) → mutually-disjoint (table (’2, os-segment-table (os)))

Event: Disable mutually-disjoint-os-segment-table.

Theorem: disjoint-everywhere-os-segment-table
good-os (os)
→ disjoint-everywhere (’0, ’3311, table (’2, os-segment-table (os)))

Event: Disable disjoint-everywhere-os-segment-table.
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Theorem: finite-segment-tablep-os-segment-table
good-os (os)
→ finite-segment-tablep (table (’2, os-segment-table (os)), ’65536)

Event: Disable finite-segment-tablep-os-segment-table.

Theorem: finite-number-queue-listp-os-ibuffers
good-os (os)
→ finite-number-queue-listp (table (’8, os-ibuffers (os)), ’4, ’65536)

Event: Disable finite-number-queue-listp-os-ibuffers.

Theorem: finite-number-queue-listp-os-obuffers
good-os (os)
→ finite-number-queue-listp (table (’8, os-obuffers (os)), ’4, ’65536)

Event: Disable finite-number-queue-listp-os-obuffers.

Theorem: finite-number-queue-listp-os-mbuffers
good-os (os)
→ finite-number-queue-listp (table (’8, os-mbuffers (os)), ’4, ’65536)

Event: Disable finite-number-queue-listp-os-mbuffers.

Theorem: finite-number-queue-tablep-os-mbuffers
good-os (os)
→ finite-number-queue-tablep (’16,

table (’16, table (’8, os-mbuffers (os))),
’4,
’65536)

Event: Disable finite-number-queue-tablep-os-mbuffers.

Theorem: permutation-os-readyq-qarray-os-ready-set
good-os (os) → permutation (mapup-queue (os-readyq (os)), os-ready-set (os))

Event: Disable permutation-os-readyq-qarray-os-ready-set.

Theorem: tm-waiting-iff-array-qemptyp-os-readyq
good-os (os) → (tm-waiting (os) ↔ array-qemptyp (os-readyq (os)))

Event: Disable tm-waiting-iff-array-qemptyp-os-readyq.
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Definition: os-taskid (os) = array-qfirst (os-readyq (os))

Theorem: finite-numberp-os-taskid
(good-os (os) ∧ (¬ tm-waiting (os)))
→ finite-numberp (os-taskid (os), ’16)

Event: Disable finite-numberp-os-taskid.

Event: Let us define the theory good-os-properties to consist of the follow-
ing events: finite-numberp-os-taskid, tm-waiting-iff-array-qemptyp-os-readyq,
permutation-os-readyq-qarray-os-ready-set, finite-number-queue-tablep-os-mbuffers,
finite-number-queue-listp-os-mbuffers, finite-number-queue-listp-os-obuffers, finite-
number-queue-listp-os-ibuffers, finite-segment-tablep-os-segment-table, disjoint-
everywhere-os-segment-table, mutually-disjoint-os-segment-table, finite-number-
queuep-os-readyq, good-status-list-os-status-table, good-cpu-list-os-task-table,
tm-limit-os, tm-base-os, os-not-in-supervisor-mode, os-time-slice, os-output-new-
pc, os-input-new-pc, os-svc-new-pc, os-error-new-pc, os-clock-new-pc, os-code-
os, tm-slimit-os, good-tm-os.

Theorem: length-finite-number-queue-corollary
finite-number-queuep (queue, ’16, ’16) → (length (queue) = ’20)

Event: Disable length-finite-number-queue-corollary.

Theorem: plistp-finite-number-queue-corollary
finite-number-queuep (queue, ’16, ’16) → plistp (queue)

Event: Disable plistp-finite-number-queue-corollary.

Theorem: array-queuep-finite-number-queue-corollary
finite-number-queuep (queue, ’16, ’16) → array-queuep (queue)

Event: Disable array-queuep-finite-number-queue-corollary.

Theorem: finite-number-queue-qhead-size-corollary
finite-number-queuep (queue, ’16, ’16)
→ ((getnth (’0, queue) ∈ N) ∧ (getnth (’0, queue) < ’16))

Event: Disable finite-number-queue-qhead-size-corollary.

Theorem: finite-number-queue-qtail-size-corollary
finite-number-queuep (queue, ’16, ’16)
→ ((getnth (’1, queue) ∈ N) ∧ (getnth (’1, queue) < ’16))
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Event: Disable finite-number-queue-qtail-size-corollary.

Theorem: finite-number-queue-qcurrlength-size-corollary
finite-number-queuep (queue, ’16, ’16)
→ ((getnth (’2, queue) ∈ N) ∧ (getnth (’2, queue) < ’17))

Event: Disable finite-number-queue-qcurrlength-size-corollary.

Theorem: finite-number-queue-qmaxlength-value-corollary
finite-number-queuep (queue, ’16, ’16) → (getnth (’3, queue) = ’16)

Event: Disable finite-number-queue-qmaxlength-value-corollary.

Theorem: finite-number-queuep-array-enq-finite-number-queue-corollary
(finite-number-queuep (queue, ’16, ’16)
∧ ((¬ array-qfullp (queue)) ∧ ((item ∈ N) ∧ (item < ’16))))
→ finite-number-queuep (array-enq (item, queue), ’16, ’16)

Event: Disable finite-number-queuep-array-enq-finite-number-queue-corollary.

Theorem: finite-number-queuep-array-deq-finite-number-queue-corollary
(finite-number-queuep (queue, ’16, ’16) ∧ (¬ array-qemptyp (queue)))
→ finite-number-queuep (array-deq (queue), ’16, ’16)

Event: Disable finite-number-queuep-array-deq-finite-number-queue-corollary.

Theorem: array-qfirst-finite-number-queue-corollary
(finite-number-queuep (queue, ’16, ’16) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) ∈ N) ∧ (array-qfirst (queue) < ’16))

Event: Disable array-qfirst-finite-number-queue-corollary.

Theorem: remainder-array-qfirst-finite-number-queue-corollary
(finite-number-queuep (queue, ’16, ’16) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) mod ’16) = array-qfirst (queue))

Event: Disable remainder-array-qfirst-finite-number-queue-corollary.

Event: Let us define the theory finite-number-queue-corollaries to consist
of the following events: remainder-array-qfirst-finite-number-queue-corollary,
array-qfirst-finite-number-queue-corollary, finite-number-queuep-array-deq-finite-
number-queue-corollary, finite-number-queuep-array-enq-finite-number-queue-corollary,
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finite-number-queue-qmaxlength-value-corollary, finite-number-queue-qcurrlength-
size-corollary, finite-number-queue-qtail-size-corollary, finite-number-queue-qhead-
size-corollary, array-queuep-finite-number-queue-corollary, plistp-finite-number-
queue-corollary, length-finite-number-queue-corollary.

Theorem: length-finite-number-queue-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536) → (length (queue) = ’8)

Event: Disable length-finite-number-queue-corollary-for-mbuffers.

Theorem: plistp-finite-number-queue-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536) → plistp (queue)

Event: Disable plistp-finite-number-queue-corollary-for-mbuffers.

Theorem: array-queuep-finite-number-queue-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536) → array-queuep (queue)

Event: Disable array-queuep-finite-number-queue-corollary-for-mbuffers.

Theorem: finite-number-queue-qhead-size-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’0, queue) ∈ N) ∧ (getnth (’0, queue) < ’4))

Event: Disable finite-number-queue-qhead-size-corollary-for-mbuffers.

Theorem: finite-number-queue-qtail-size-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’1, queue) ∈ N) ∧ (getnth (’1, queue) < ’4))

Event: Disable finite-number-queue-qtail-size-corollary-for-mbuffers.

Theorem: finite-number-queue-qcurrlength-size-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’2, queue) ∈ N) ∧ (getnth (’2, queue) < ’5))

Event: Disable finite-number-queue-qcurrlength-size-corollary-for-mbuffers.

Theorem: finite-number-queue-qmaxlength-value-corollary-for-mbuffers
finite-number-queuep (queue, ’4, ’65536) → (getnth (’3, queue) = ’4)

Event: Disable finite-number-queue-qmaxlength-value-corollary-for-mbuffers.
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Theorem: finite-number-queuep-array-enq-finite-number-queue-corollary-for-mbuffers
(finite-number-queuep (queue, ’4, ’65536)
∧ ((¬ array-qfullp (queue)) ∧ ((item ∈ N) ∧ (item < ’65536))))
→ finite-number-queuep (array-enq (item, queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-enq-finite-number-queue-corollary-
for-mbuffers.

Theorem: finite-number-queuep-array-deq-finite-number-queue-corollary-for-mbuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ finite-number-queuep (array-deq (queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-deq-finite-number-queue-corollary-
for-mbuffers.

Theorem: array-qfirst-finite-number-queue-corollary-for-mbuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) ∈ N) ∧ (array-qfirst (queue) < ’65536))

Event: Disable array-qfirst-finite-number-queue-corollary-for-mbuffers.

Theorem: remainder-array-qfirst-finite-number-queue-corollary-for-mbuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) mod ’65536) = array-qfirst (queue))

Event: Disable remainder-array-qfirst-finite-number-queue-corollary-for-mbuffers.

Theorem: finite-number-queue-listp-getnth-corollary
(finite-number-queue-tablep (’16, l , ’4, ’65536) ∧ (i < length (l)))
→ (plistp (getnth (i , l))

∧ ((length (getnth (i , l)) = ’16)
∧ finite-number-queue-listp (getnth (i , l), ’4, ’65536)))

Event: Disable finite-number-queue-listp-getnth-corollary.

Theorem: finite-number-queuep-getnth2-corollary
(finite-number-queue-tablep (’16, l , ’4, ’65536)
∧ ((i < length (l)) ∧ (j < ’16)))
→ finite-number-queuep (getnth2 (i , j , l), ’4, ’65536)

Event: Disable finite-number-queuep-getnth2-corollary.
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Theorem: finite-number-queue-tablep-putnth-corollary
(finite-number-queue-tablep (’16, l , ’4, ’65536)
∧ (finite-number-queue-listp (s, ’4, ’65536)

∧ (plistp (s) ∧ (length (s) = ’16))))
→ finite-number-queue-tablep (’16, putnth (s, i , l), ’4, ’65536)

Event: Disable finite-number-queue-tablep-putnth-corollary.

Theorem: finite-number-queue-tablep-putnth2-corollary
(finite-number-queue-tablep (’16, l , ’4, ’65536)
∧ ((i < length (l)) ∧ finite-number-queuep (queue, ’4, ’65536)))
→ finite-number-queue-tablep (’16, putnth2 (queue, i , j , l), ’4, ’65536)

Event: Disable finite-number-queue-tablep-putnth2-corollary.

Event: Let us define the theory finite-number-queue-tablep-corollaries to con-
sist of the following events: finite-number-queue-tablep-putnth2-corollary, finite-
number-queue-tablep-putnth-corollary, finite-number-queuep-getnth2-corollary,
finite-number-queue-listp-getnth-corollary, remainder-array-qfirst-finite-number-
queue-corollary-for-mbuffers, array-qfirst-finite-number-queue-corollary-for-mbuffers,
finite-number-queuep-array-deq-finite-number-queue-corollary-for-mbuffers, finite-
number-queuep-array-enq-finite-number-queue-corollary-for-mbuffers, finite-number-
queue-qmaxlength-value-corollary-for-mbuffers, finite-number-queue-qcurrlength-
size-corollary-for-mbuffers, finite-number-queue-qtail-size-corollary-for-mbuffers,
finite-number-queue-qhead-size-corollary-for-mbuffers, array-queuep-finite-number-
queue-corollary-for-mbuffers, plistp-finite-number-queue-corollary-for-mbuffers,
length-finite-number-queue-corollary-for-mbuffers.

Theorem: number-of-ready-tasks-equals-length-os-readyq
permutation (mapup-queue (os-readyq (os)), os-ready-set (os))
→ (number-of-ready-tasks (table (’2, os-status-table (os)))

= length (mapup-queue (os-readyq (os))))

Event: Disable number-of-ready-tasks-equals-length-os-readyq.

Theorem: os-waiting-to-sendp-implies-readyq-not-full
(good-os (os)
∧ ((getnth (’2 ∗ destid , os-status-table (os)) = ’2)

∧ finite-numberp (destid , ’16)))
→ (¬ array-qfullp (os-readyq (os)))

Theorem: os-waiting-to-receivep-implies-readyq-not-full
(good-os (os)
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∧ ((getnth (’2 ∗ destid , os-status-table (os)) = ’3)
∧ finite-numberp (destid , ’16)))

→ (¬ array-qfullp (os-readyq (os)))

Theorem: os-waiting-to-inputp-implies-readyq-not-full
(good-os (os)
∧ ((getnth (’2 ∗ destid , os-status-table (os)) = ’5)

∧ finite-numberp (destid , ’16)))
→ (¬ array-qfullp (os-readyq (os)))

Theorem: os-waiting-to-outputp-implies-readyq-not-full
(good-os (os)
∧ ((getnth (’2 ∗ destid , os-status-table (os)) = ’4)

∧ finite-numberp (destid , ’16)))
→ (¬ array-qfullp (os-readyq (os)))

Theorem: finite-number-queue-qarray-after-qreplace
finite-number-queuep (queue, capacity , lub)
→ (getseg (’4, capacity , array-qreplace (item, queue))

= putnth (item,
decr-mod (getnth (’1, queue), getnth (’3, queue)),
getseg (’4, capacity , queue)))

Theorem: finite-number-queuep-array-qreplace
(finite-number-queuep (queue, capacity , lub)
∧ ((¬ array-qemptyp (queue)) ∧ finite-numberp (item, lub)))
→ finite-number-queuep (array-qreplace (item, queue), capacity , lub)

Event: Disable finite-number-queuep-array-qreplace.

Theorem: permutation-os-readyq-qarray-os-ready-set-corollary
good-os (os)
→ permutation (mapup-queue (os-readyq (os)),

index-ready-set (’0, table (’2, os-status-table (os))))

Event: Disable permutation-os-readyq-qarray-os-ready-set-corollary.

Definition:
mapup-cpu (taskid , os)
= if tm-waiting (os) then getnth (taskid , table (’9, os-task-table (os)))

elseif taskid = os-current-taskid (os) then tm-cpu (os)
else getnth (taskid , table (’9, os-task-table (os))) endif

Definition:
mapup-regs (taskid , os) = getseg (’0, ’8, mapup-cpu (taskid , os))
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Definition:
mapup-cc (taskid , os) = tm-unpack-cc (getnth (’8, mapup-cpu (taskid , os)))

Definition:
mapup-error (taskid , os)
= tm-unpack-error (getnth (’8, mapup-cpu (taskid , os)))

Definition:
mapup-svcflag (taskid , os)
= tm-unpack-svcflag (getnth (’8, mapup-cpu (taskid , os)))

Definition:
mapup-svcid (taskid , os)
= tm-unpack-svcid (getnth (’8, mapup-cpu (taskid , os)))

Definition:
mapup-base (taskid , os)
= base (getnth (taskid , table (’2, os-segment-table (os))))

Definition:
mapup-limit (taskid , os)
= limit (getnth (taskid , table (’2, os-segment-table (os))))

Definition:
mapup-task (taskid , os)
= mapup-address-space (tm-memory (os),

mapup-regs (taskid , os),
mapup-cc (taskid , os),
mapup-error (taskid , os),
mapup-svcflag (taskid , os),
mapup-svcid (taskid , os),
mapup-base (taskid , os),
mapup-limit (taskid , os))

Definition:
mapup-tasks (taskid , os)
= if taskid < ’16

then cons (mapup-task (taskid , os), mapup-tasks (1 + taskid , os))
else ’nil endif

Definition: mapup-os-tasks (os) = mapup-tasks (’0, os)

Definition:
mapup-queue-list (l)
= if listp (l) then cons (mapup-queue (car (l)), mapup-queue-list (cdr (l)))

else ’nil endif
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Definition:
mapup-os-ibuffers (os) = mapup-queue-list (table (’8, os-ibuffers (os)))

Definition:
mapup-os-obuffers (os) = mapup-queue-list (table (’8, os-obuffers (os)))

Definition:
mapup-os-mbuffers (os)
= table (’16, mapup-queue-list (table (’8, os-mbuffers (os))))

Definition:
mapup-os (os)
= ak (mapup-os-tasks (os),

mapup-os-ibuffers (os),
mapup-os-obuffers (os),
mapup-os-mbuffers (os),
mapup-queue (os-readyq (os)),
table (’2, os-status-table (os)),
tm-rwstate (os),
tm-clock (os),
tm-iports (os),
tm-oports (os))

Theorem: length-mapup-queue-list
length (mapup-queue-list (l)) = length (l)

Event: Disable length-mapup-queue-list.

Theorem: getnth-mapup-queue-list
(i < length (l))
→ (getnth (i , mapup-queue-list (l)) = mapup-queue (getnth (i , l)))

Event: Disable getnth-mapup-queue-list.

Theorem: mapup-queue-list-putnth
mapup-queue-list (putnth (v , i , l))
= putnth (mapup-queue (v), i , mapup-queue-list (l))

Event: Disable mapup-queue-list-putnth.

Theorem: mapup-queue-getnth
(finite-number-queue-listp (l , capacity , lub) ∧ (id < length (l)))
→ (mapup-queue (getnth (id , l)) = getnth (id , mapup-queue-list (l)))
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Event: Disable mapup-queue-getnth.

Theorem: length-mapup-tasks
length (mapup-tasks (taskid , os)) = (’16 − taskid)

Event: Disable length-mapup-tasks.

Theorem: length-mapup-os-tasks
length (mapup-os-tasks (os)) = ’16

Event: Disable length-mapup-os-tasks.

Theorem: length-mapup-cpu
(good-os (os) ∧ (taskid < ’16))
→ (length (mapup-cpu (taskid , os)) = ’9)

Event: Disable length-mapup-cpu.

Theorem: finite-number-listp-mapup-cpu
(good-os (os) ∧ (taskid < ’16))
→ finite-number-listp (mapup-cpu (taskid , os), ’65536)

Event: Disable finite-number-listp-mapup-cpu.

Theorem: numberp-mapup-base
(good-os (os) ∧ (taskid < ’16)) → (mapup-base (taskid , os) ∈ N)

Event: Disable numberp-mapup-base.

Theorem: numberp-mapup-limit
(good-os (os) ∧ (taskid < ’16)) → (mapup-limit (taskid , os) ∈ N)

Event: Disable numberp-mapup-limit.

Theorem: plistp-mapup-regs
plistp (mapup-regs (taskid , os))

Event: Disable plistp-mapup-regs.

Theorem: length-mapup-regs
length (mapup-regs (taskid , os)) = ’8
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Event: Disable length-mapup-regs.

Theorem: finite-number-listp-mapup-regs
(good-os (os) ∧ (taskid < ’16))
→ finite-number-listp (mapup-regs (taskid , os), ’65536)

Event: Disable finite-number-listp-mapup-regs.

Theorem: finite-numberp-mapup-cc
finite-numberp (mapup-cc (taskid , os), ’4)

Event: Disable finite-numberp-mapup-cc.

Theorem: finite-numberp-mapup-error
finite-numberp (mapup-error (taskid , os), ’64)

Event: Disable finite-numberp-mapup-error.

Theorem: finite-numberp-mapup-svcflag
finite-numberp (mapup-svcflag (taskid , os), ’2)

Event: Disable finite-numberp-mapup-svcflag.

Theorem: finite-numberp-mapup-svcid
(good-os (os) ∧ (taskid < ’16))
→ finite-numberp (mapup-svcid (taskid , os), ’128)

Event: Disable finite-numberp-mapup-svcid.

Theorem: leq-plus-base-limit-getnth
(finite-segment-tablep (l , max ) ∧ (i < length (l)))
→ if max < (base (getnth (i , l)) + limit (getnth (i , l))) then ’*1*false

else ’*1*true endif

Theorem: leq-plus-base-limit-getnth-corollary
(finite-segment-tablep (l , ’65536) ∧ (i < length (l)))
→ (’65536 6< (base (getnth (i , l)) + limit (getnth (i , l))))

Event: Disable leq-plus-base-limit-getnth-corollary.

Theorem: leq-plus-mapup-base-mapup-limit
(good-os (os) ∧ (taskid < ’16))
→ (’65536 6< (mapup-base (taskid , os) + mapup-limit (taskid , os)))
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Event: Disable leq-plus-mapup-base-mapup-limit.

Theorem: length-tm-memory-mapup-task
(good-os (os) ∧ (taskid < ’16))
→ (length (tm-memory (mapup-task (taskid , os))) = mapup-limit (taskid , os))

Event: Disable length-tm-memory-mapup-task.

Theorem: good-address-space-mapup-task
(good-os (os) ∧ finite-numberp (taskid , ’16))
→ good-address-space (mapup-task (taskid , os),

length (tm-memory (mapup-task (taskid , os))))

Event: Disable good-address-space-mapup-task.

Theorem: good-address-space-list-mapup-tasks
(good-os (os) ∧ finite-numberp (taskid , ’16))
→ good-address-space-list (mapup-tasks (taskid , os))

Event: Disable good-address-space-list-mapup-tasks.

Theorem: good-address-space-list-mapup-os-tasks
good-os (os) → good-address-space-list (mapup-os-tasks (os))

Event: Disable good-address-space-list-mapup-os-tasks.

Theorem: length-mapup-os-ibuffers
length (mapup-os-ibuffers (os)) = ’16

Event: Disable length-mapup-os-ibuffers.

Theorem: good-task-buffer-mapup-queue
finite-number-queuep (queue, capacity , ’65536)
→ good-task-buffer (mapup-queue (queue), capacity)

Event: Disable good-task-buffer-mapup-queue.

Theorem: good-task-buffer-list-mapup-queue-list
finite-number-queue-listp (l , capacity , ’65536)
→ good-task-buffer-list (mapup-queue-list (l), capacity)

Event: Disable good-task-buffer-list-mapup-queue-list.
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Theorem: good-task-buffer-list-mapup-os-ibuffers
good-os (os) → good-task-buffer-list (mapup-os-ibuffers (os), ’4)

Event: Disable good-task-buffer-list-mapup-os-ibuffers.

Theorem: length-mapup-os-obuffers
length (mapup-os-obuffers (os)) = ’16

Event: Disable length-mapup-os-obuffers.

Theorem: good-task-buffer-list-mapup-os-obuffers
good-os (os) → good-task-buffer-list (mapup-os-obuffers (os), ’4)

Event: Disable good-task-buffer-list-mapup-os-obuffers.

Theorem: length-mapup-os-mbuffers
length (mapup-os-mbuffers (os)) = ’16

Event: Disable length-mapup-os-mbuffers.

Theorem: good-task-buffer-list-nthcdr
good-task-buffer-list (l , capacity)
→ good-task-buffer-list (nthcdr (n, l), capacity)

Event: Disable good-task-buffer-list-nthcdr.

Theorem: good-task-buffer-list-firstn
good-task-buffer-list (l , capacity)
→ good-task-buffer-list (firstn (n, l), capacity)

Event: Disable good-task-buffer-list-firstn.

Theorem: good-task-buffer-list-getseg
(good-task-buffer-list (l , capacity)
∧ (if length (l) < n then ’*1*false

else ’*1*true endif
∧ if (length (l) − n) < k then ’*1*false

else ’*1*true endif))
→ good-task-buffer-list (getseg (n, k , l), capacity)

Event: Disable good-task-buffer-list-getseg.
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Theorem: good-task-buffer-table-table
(good-task-buffer-list (l , capacity)
∧ (((length (l) mod n) = ’0) ∧ (n 6' 0)))
→ good-task-buffer-table (table (n, l), n, capacity)

Event: Disable good-task-buffer-table-table.

Theorem: good-task-buffer-table-mapup-os-mbuffers
good-os (os) → good-task-buffer-table (mapup-os-mbuffers (os), ’16, ’4)

Event: Disable good-task-buffer-table-mapup-os-mbuffers.

Theorem: finite-number-listp-mapup-finite-number-queue
finite-number-queuep (queue, capacity , lub)
→ finite-number-listp (mapup-queue (queue), lub)

Theorem: finite-number-listp-mapup-finite-number-queue-corollary
good-os (os) → finite-number-listp (mapup-queue (os-readyq (os)), ’16)

Event: Disable finite-number-listp-mapup-finite-number-queue-corollary.

Theorem: ak-ready-set-mapup-os
ak-ready-set (mapup-os (os)) = os-ready-set (os)

Event: Disable ak-ready-set-mapup-os.

Theorem: good-ak-mapup-os
good-os (os) → good-ak (mapup-os (os))

Event: Disable good-ak-mapup-os.

Theorem: not-qemptyp-mapup-queue-os-readyq
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (¬ qemptyp (mapup-queue (os-readyq (os))))

Event: Disable not-qemptyp-mapup-queue-os-readyq.

Theorem: lessp-qfirst-mapup-queue-os-readyq
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (qfirst (mapup-queue (os-readyq (os))) < ’16)

Event: Disable lessp-qfirst-mapup-queue-os-readyq.
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Theorem: good-os-tm-set-error
(good-os (os) ∧ finite-numberp (error , ’64))
→ good-os (tm-set-error (error , os))

Event: Disable good-os-tm-set-error.

Theorem: good-os-tm-set-pc
(good-os (os) ∧ finite-numberp (pc, ’65536)) → good-os (tm-set-pc (pc, os))

Event: Disable good-os-tm-set-pc.

Theorem: good-os-tm-set-sp
(good-os (os) ∧ finite-numberp (sp, ’65536)) → good-os (tm-set-sp (sp, os))

Event: Disable good-os-tm-set-sp.

Theorem: good-os-tm-set-cc
(good-os (os) ∧ finite-numberp (cc, ’4)) → good-os (tm-set-cc (cc, os))

Event: Disable good-os-tm-set-cc.

Theorem: good-os-tm-set-svcflag
(good-os (os) ∧ finite-numberp (svcflag , ’2))
→ good-os (tm-set-svcflag (svcflag , os))

Event: Disable good-os-tm-set-svcflag.

Theorem: good-os-tm-set-svcid
(good-os (os) ∧ finite-numberp (svcid , ’128))
→ good-os (tm-set-svcid (svcid , os))

Event: Disable good-os-tm-set-svcid.

Theorem: good-os-tm-store-in-regmem
(good-os (os) ∧ finite-numberp (value, ’65536))
→ good-os (tm-store-in-regmem (value, addr , os))

Event: Disable good-os-tm-store-in-regmem.

Theorem: not-equal-plus-base-limit-0
(good-tm (tm)
∧ ((¬ tm-in-supervisor-mode (tm))
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∧ (tm-good-address (addr , tm)
∧ ((real-addr-source (addr) 6' 0)

∧ (real-addr-source (addr) 6= ’1)))))
→ ((tm-base (tm) + tm-limit (tm)) 6= ’0)

Theorem: equality-of-getseg-backchain-corollary
(good-tm (os)
∧ ((¬ tm-in-supervisor-mode (os))

∧ (nested-intervals (’0, ’3311, i , j )
∧ (disjoint-everywhere (’0,

’3311,
table (’2, os-segment-table (os)))

∧ ((array-qfirst (os-readyq (os))
< length (table (’2,

os-segment-table (os))))
∧ ((tm-base (os)

= base (getnth (array-qfirst (os-readyq (os)),
table (’2,

os-segment-table (os)))))
∧ ((tm-limit (os)

= limit (getnth (array-qfirst (os-readyq (os)),
table (’2,

os-segment-table (os)))))
∧ (tm-good-address (addr ,

os)
∧ ((real-addr-source (addr) 6' 0)

∧ (real-addr-source (addr)
6= ’1))))))))))

→ (getseg (i ,
j ,
putnth (value,

tm-base (os) + real-addr-num (addr),
tm-memory (os)))

= getseg (i , j , tm-memory (os)))

Event: Disable equality-of-getseg-backchain-corollary.

Theorem: equality-of-getnth-backchain-corollary
(good-tm (os)
∧ ((¬ tm-in-supervisor-mode (os))

∧ (if i < ’0 then ’*1*false
else ’*1*true endif
∧ (((i − ’0) < ’3311)

∧ (disjoint-everywhere (’0,
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’3311,
table (’2,

os-segment-table (os)))
∧ ((array-qfirst (os-readyq (os))

< length (table (’2,
os-segment-table (os))))

∧ ((tm-base (os)
= base (getnth (array-qfirst (os-readyq (os)),

table (’2,
os-segment-table (os)))))

∧ ((tm-limit (os)
= limit (getnth (array-qfirst (os-readyq (os)),

table (’2,
os-segment-table (os)))))

∧ (tm-good-address (addr ,
os)

∧ ((real-addr-source (addr) 6' 0)
∧ (real-addr-source (addr)

6= ’1)))))))))))
→ (getnth (i ,

putnth (value,
tm-base (os) + real-addr-num (addr),
tm-memory (os)))

= getnth (i , tm-memory (os)))

Event: Disable equality-of-getnth-backchain-corollary.

Theorem: good-os-tm-store-in-memory
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((real-addr-source (addr) 6' 0)
∧ ((real-addr-source (addr) 6= ’1)

∧ (tm-good-address (addr , os)
∧ finite-numberp (value, ’65536))))))

→ good-os (tm-store-in-memory (value, real-addr-num (addr), os))

Event: Disable good-os-tm-store-in-memory.

Theorem: good-os-tm-store
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-good-address (addr , os) ∧ finite-numberp (value, ’65536))))
→ good-os (tm-store (value, addr , os))
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Event: Disable good-os-tm-store.

Theorem: good-os-tm-execute-add
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr1 , os)))
→ good-os (tm-execute-add (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-add.

Theorem: good-os-tm-execute-branch
(good-os (os) ∧ tm-good-address (addr , os))
→ good-os (tm-execute-branch (addr , os))

Event: Disable good-os-tm-execute-branch.

Theorem: good-os-tm-execute-branch-on-zero
(good-os (os) ∧ tm-good-address (addr , os))
→ good-os (tm-execute-branch-on-zero (addr , os))

Event: Disable good-os-tm-execute-branch-on-zero.

Theorem: good-os-tm-execute-branch-not-zero
(good-os (os) ∧ tm-good-address (addr , os))
→ good-os (tm-execute-branch-not-zero (addr , os))

Event: Disable good-os-tm-execute-branch-not-zero.

Theorem: good-os-tm-execute-call
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr , os)))
→ good-os (tm-execute-call (addr , os))

Event: Disable good-os-tm-execute-call.

Theorem: good-os-tm-execute-compare
(good-os (os) ∧ tm-good-address (addr1 , os))
→ good-os (tm-execute-compare (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-compare.

Theorem: good-os-tm-execute-decr
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr , os)))
→ good-os (tm-execute-decr (addr , os))
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Event: Disable good-os-tm-execute-decr.

Theorem: good-os-tm-execute-decr-mod
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr1 , os)))
→ good-os (tm-execute-decr-mod (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-decr-mod.

Theorem: good-os-tm-execute-incr
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr , os)))
→ good-os (tm-execute-incr (addr , os))

Event: Disable good-os-tm-execute-incr.

Theorem: good-os-tm-execute-incr-mod
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr1 , os)))
→ good-os (tm-execute-incr-mod (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-incr-mod.

Theorem: good-os-tm-execute-load-base
good-os (os) → good-os (tm-execute-load-base (addr , os))

Event: Disable good-os-tm-execute-load-base.

Theorem: good-os-tm-execute-load-limit
good-os (os) → good-os (tm-execute-load-limit (addr , os))

Event: Disable good-os-tm-execute-load-limit.

Theorem: good-os-tm-execute-load-psw
good-os (os) → good-os (tm-execute-load-psw (addr , os))

Event: Disable good-os-tm-execute-load-psw.

Theorem: good-os-tm-execute-mod
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr1 , os)))
→ good-os (tm-execute-mod (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-mod.
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Theorem: good-os-tm-execute-move
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-good-address (addr1 , os) ∧ tm-good-address (addr2 , os))))
→ good-os (tm-execute-move (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-move.

Theorem: good-os-tm-execute-multiply
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ tm-good-address (addr1 , os)))
→ good-os (tm-execute-multiply (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-multiply.

Theorem: good-os-tm-execute-return
good-os (os) → good-os (tm-execute-return (os))

Event: Disable good-os-tm-execute-return.

Theorem: good-os-tm-execute-post-output-interrupt
good-os (os) → good-os (tm-execute-post-output-interrupt (addr , os))

Event: Disable good-os-tm-execute-post-output-interrupt.

Theorem: good-os-tm-execute-run
(good-os (os) ∧ (¬ tm-waiting (os))) → good-os (tm-execute-run (os))

Event: Disable good-os-tm-execute-run.

Theorem: good-os-tm-execute-set-clock
good-os (os) → good-os (tm-execute-set-clock (addr , os))

Event: Disable good-os-tm-execute-set-clock.

Theorem: good-os-tm-execute-start-output
good-os (os) → good-os (tm-execute-start-output (addr1 , addr2 , os))

Event: Disable good-os-tm-execute-start-output.

Theorem: good-os-tm-execute-svc
(good-os (os) ∧ tm-good-address (addr , os))
→ good-os (tm-execute-svc (addr , os))
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Event: Disable good-os-tm-execute-svc.

Theorem: good-os-tm-execute-svc-return
good-os (os) → good-os (tm-execute-svc-return (addr , os))

Event: Disable good-os-tm-execute-svc-return.

Theorem: good-os-tm-execute-test-iport
good-os (os) → good-os (tm-execute-test-iport (addr , os))

Event: Disable good-os-tm-execute-test-iport.

Theorem: good-os-tm-execute-test-oport
good-os (os) → good-os (tm-execute-test-oport (addr , os))

Event: Disable good-os-tm-execute-test-oport.

Theorem: good-os-tm-execute-wait
(good-os (os) ∧ (¬ tm-waiting (os))) → good-os (tm-execute-wait (os))

Event: Disable good-os-tm-execute-wait.

Theorem: good-os-tm-execute-nullary
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-os (tm-execute-nullary (opcode, os))

Event: Disable good-os-tm-execute-nullary.

Theorem: good-os-tm-execute-unary
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-os (tm-execute-unary (opcode, addr , os))

Event: Disable good-os-tm-execute-unary.

Theorem: good-os-tm-execute-binary
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-os (tm-execute-binary (opcode, addr1 , addr2 , os))

Event: Disable good-os-tm-execute-binary.

Theorem: good-os-tm-execute-instruction
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-os (tm-execute-instruction (instruction, os))
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Event: Disable good-os-tm-execute-instruction.

Theorem: good-os-tm-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-os (tm-execute (instruction, os))

Event: Disable good-os-tm-execute.

Theorem: good-os-tm-decrement-clock
(good-os (os) ∧ (¬ tm-waiting (os))) → good-os (tm-decrement-clock (os))

Event: Disable good-os-tm-decrement-clock.

Theorem: good-os-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os))) → good-os (tm-fetch-execute (os))

Event: Disable good-os-tm-fetch-execute.

Theorem: good-os-tm-set-iports
(good-os (os)
∧ (plistp (iports)

∧ ((length (iports) = ’16) ∧ good-tm-iport-array (iports))))
→ good-os (tm-set-iports (iports, os))

Event: Disable good-os-tm-set-iports.

Theorem: good-os-tm-set-oports
(good-os (os)
∧ (plistp (oports)

∧ ((length (oports) = ’16) ∧ good-tm-oport-array (oports))))
→ good-os (tm-set-oports (oports, os))

Event: Disable good-os-tm-set-oports.

Theorem: good-os-tm-post-interrupt
good-os (os) → good-os (tm-post-interrupt (interrupt , os))

Event: Disable good-os-tm-post-interrupt.

Definition:
disjoint-segments-induction (i , j , l)
= if i ' 0 then ’0
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elseif listp (l) then disjoint-segments-induction (i − 1, j − 1, cdr (l))
else ’0 endif

Theorem: mutually-disjoint-segments-are-disjoint-case1
(mutually-disjoint (l)
∧ ((i < length (l)) ∧ ((j < length (l)) ∧ (fix (i) < fix (j )))))
→ disjoint (base (getnth (i , l)),

limit (getnth (i , l)),
base (getnth (j , l)),
limit (getnth (j , l)))

Event: Disable mutually-disjoint-segments-are-disjoint-case1.

Theorem: mutually-disjoint-segments-are-disjoint
(mutually-disjoint (l)
∧ ((i < length (l)) ∧ ((j < length (l)) ∧ (fix (i) 6= fix (j )))))
→ disjoint (base (getnth (i , l)),

limit (getnth (i , l)),
base (getnth (j , l)),
limit (getnth (j , l)))

Event: Disable mutually-disjoint-segments-are-disjoint.

Theorem: numberp-os-current-taskid
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((os-current-taskid (os) ∈ N) ∧ (os-current-taskid (os) < ’16))

Event: Disable numberp-os-current-taskid.

Theorem: tm-fetch-execute-mapup-address-space-separation
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= os-current-taskid (os))))))
→ (mapup-address-space (tm-memory (tm-fetch-execute (os)),

regs,
cc,
error ,
svcflag ,
svcid ,
base (getnth (taskid ,

table (’2, os-segment-table (os)))),
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limit (getnth (taskid ,
table (’2, os-segment-table (os)))))

= mapup-address-space (tm-memory (os),
regs,
cc,
error ,
svcflag ,
svcid ,
base (getnth (taskid ,

table (’2,
os-segment-table (os)))),

limit (getnth (taskid ,
table (’2,

os-segment-table (os))))))

Event: Disable tm-fetch-execute-mapup-address-space-separation.

Theorem: getnth-tm-reglength-tm-cpu
getnth (’8, tm-cpu (tm))
= tm-pack-psw (tm-cc (tm), tm-error (tm), tm-svcflag (tm), tm-svcid (tm))

Event: Disable getnth-tm-reglength-tm-cpu.

Theorem: os-ibuffers-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ibuffers (tm-fetch-execute (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-tm-fetch-execute.

Theorem: os-obuffers-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-obuffers (tm-fetch-execute (os)) = os-obuffers (os))

Event: Disable os-obuffers-tm-fetch-execute.

Theorem: os-mbuffers-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-mbuffers (tm-fetch-execute (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-tm-fetch-execute.

Theorem: os-readyq-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-readyq (tm-fetch-execute (os)) = os-readyq (os))

387



Event: Disable os-readyq-tm-fetch-execute.

Theorem: os-status-table-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-status-table (tm-fetch-execute (os)) = os-status-table (os))

Event: Disable os-status-table-tm-fetch-execute.

Theorem: os-task-table-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-task-table (tm-fetch-execute (os)) = os-task-table (os))

Event: Disable os-task-table-tm-fetch-execute.

Theorem: os-segment-table-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-segment-table (tm-fetch-execute (os)) = os-segment-table (os))

Event: Disable os-segment-table-tm-fetch-execute.

Theorem: os-current-taskid-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-current-taskid (tm-fetch-execute (os)) = os-current-taskid (os))

Event: Disable os-current-taskid-tm-fetch-execute.

Theorem: tm-waiting-tm-fetch-execute
good-os (os) → (tm-waiting (tm-fetch-execute (os)) = tm-waiting (os))

Event: Disable tm-waiting-tm-fetch-execute.

Event: Let us define the theory good-os-properties-crock to consist of the follow-
ing events: finite-numberp-os-taskid, tm-waiting-iff-array-qemptyp-os-readyq,
permutation-os-readyq-qarray-os-ready-set, finite-number-queue-tablep-os-mbuffers,
finite-number-queue-listp-os-obuffers, finite-number-queue-listp-os-ibuffers, finite-
segment-tablep-os-segment-table, disjoint-everywhere-os-segment-table, mutually-
disjoint-os-segment-table, finite-number-queuep-os-readyq, good-status-list-os-
status-table, good-cpu-list-os-task-table, os-not-in-supervisor-mode, os-time-slice,
os-output-new-pc, os-input-new-pc, os-svc-new-pc, os-error-new-pc, os-clock-
new-pc, os-code-os, tm-slimit-os, good-tm-os.
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Theorem: times-commutativity-associativity-crock
(a ∗ (c ∗ b)) = ((a ∗ b) ∗ c)

Event: Disable times-commutativity-associativity-crock.

Theorem: tm-unpack-cc-tm-pack-psw
finite-numberp (cc, ’4)
→ (tm-unpack-cc (tm-pack-psw (cc, error , svcflag , svcid)) = cc)

Event: Disable tm-unpack-cc-tm-pack-psw.

Theorem: remainder-plus-plus-times
((a + (b + (j ∗ i))) mod j ) = ((a + b) mod j )

Event: Disable remainder-plus-plus-times.

Theorem: tm-unpack-error-tm-pack-psw
(finite-numberp (cc, ’4) ∧ finite-numberp (error , ’64))
→ (tm-unpack-error (tm-pack-psw (cc, error , svcflag , svcid)) = error)

Event: Disable tm-unpack-error-tm-pack-psw.

Theorem: remainder-plus-plus-plus-times
((a + (b + (c + (i ∗ j )))) mod j ) = ((a + (b + c)) mod j )

Event: Disable remainder-plus-plus-plus-times.

Theorem: quotient-plus-plus-times
((c + d) < b) → (((c + (d + (b ∗ a))) ÷ b) = fix (a))

Event: Disable quotient-plus-plus-times.

Theorem: tm-unpack-svcflag-tm-pack-psw
(finite-numberp (cc, ’4)
∧ (finite-numberp (error , ’64) ∧ finite-numberp (svcflag , ’2)))
→ (tm-unpack-svcflag (tm-pack-psw (cc, error , svcflag , svcid)) = svcflag)

Event: Disable tm-unpack-svcflag-tm-pack-psw.

Theorem: quotient-plus-plus-plus-times
((c + (d + e)) < b)
→ (((c + (d + (e + (b ∗ a)))) ÷ b) = fix (a))
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Event: Disable quotient-plus-plus-plus-times.

Theorem: tm-unpack-svcid-tm-pack-psw
(finite-numberp (cc, ’4)
∧ (finite-numberp (error , ’64)

∧ (finite-numberp (svcflag , ’2) ∧ finite-numberp (svcid , ’128))))
→ (tm-unpack-svcid (tm-pack-psw (cc, error , svcflag , svcid)) = svcid)

Event: Disable tm-unpack-svcid-tm-pack-psw.

Theorem: mapup-current-task-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-task (os-current-taskid (os), tm-fetch-execute (os))

= tm-fetch-execute (mapup-task (os-current-taskid (os), os)))

Event: Disable mapup-current-task-tm-fetch-execute.

Theorem: mapup-task-separation
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= os-current-taskid (os))))))
→ (mapup-task (taskid , tm-fetch-execute (os)) = mapup-task (taskid , os))

Event: Disable mapup-task-separation.

Theorem: mapup-task-tm-fetch-execute-casesplit
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , tm-fetch-execute (os))

= if taskid = os-current-taskid (os)
then tm-fetch-execute (mapup-task (os-current-taskid (os), os))
else mapup-task (taskid , os) endif)

Event: Disable mapup-task-tm-fetch-execute-casesplit.

Theorem: mapup-tasks-tm-fetch-execute-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N) ∧ (os-current-taskid (os) < taskid))))
→ (mapup-tasks (taskid , tm-fetch-execute (os)) = mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-tm-fetch-execute-case1.

Theorem: getnth-mapup-tasks
((i < ’16)
∧ (if i < j then ’*1*false

else ’*1*true endif
∧ ((j ∈ N) ∧ (i ∈ N))))

→ (getnth (i − j , mapup-tasks (j , os)) = mapup-task (i , os))

Theorem: getnth-mapup-tasks-corollary2
((i < ’16) ∧ (i ∈ N))
→ (getnth (’0, mapup-tasks (i , os)) = mapup-task (i , os))

Event: Disable getnth-mapup-tasks-corollary2.

Theorem: mapup-tasks-tm-fetch-execute-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ if os-current-taskid (os) < taskid then ’*1*false

else ’*1*true endif)))
→ (mapup-tasks (taskid , tm-fetch-execute (os))

= putnth (tm-fetch-execute (getnth (os-current-taskid (os)
− taskid ,
mapup-tasks (taskid , os))),

os-current-taskid (os) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-tm-fetch-execute-case2.

Theorem: difference-zero-arg2
(n − ’0) = fix (n)

Event: Disable difference-zero-arg2.

Theorem: mapup-os-tasks-tm-fetch-execute
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (tm-fetch-execute (os))

= putnth (tm-fetch-execute (getnth (qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os))),

qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))
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Event: Disable mapup-os-tasks-tm-fetch-execute.

Theorem: correctness-of-tm-fetch-execute
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-clock-interruptp (os))))
→ (mapup-os (tm-fetch-execute (os)) = ak-private-step (mapup-os (os)))

Event: Disable correctness-of-tm-fetch-execute.

Theorem: contract-array-enq
(maxlength = getnth (’3, queue))
→ (putnth (incr-mod (getnth (’1, queue), maxlength),

’1,
putnth (1 + getnth (’2, queue),

’2,
putnth (item, ’4 + getnth (’1, queue), queue)))

= array-enq (item, queue))

Event: Disable contract-array-enq.

Theorem: contract-array-enq-instance
(array-queuep (queue) ∧ array-qemptyp (queue))
→ ((maxlength = getnth (’3, queue))

→ (putnth (incr-mod (getnth (’1, queue), maxlength),
’1,
putnth (’1,

’2,
putnth (item, ’4 + getnth (’1, queue), queue)))

= array-enq (item, queue)))

Event: Disable contract-array-enq-instance.

Theorem: contract-array-deq
(maxlength = getnth (’3, queue))
→ (putnth (incr-mod (getnth (’0, queue), maxlength),

’0,
putnth (getnth (’2, queue) − 1, ’2, queue))

= array-deq (queue))

Event: Disable contract-array-deq.

Theorem: contract-array-qfirst
getnth (’4 + getnth (’0, queue), queue) = array-qfirst (queue)
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Event: Disable contract-array-qfirst.

Theorem: contract-array-qreplace
(array-queuep (queue)
∧ ((¬ array-qemptyp (queue)) ∧ (maxlength = getnth (’3, queue))))
→ (putnth (item, ’4 + decr-mod (getnth (’1, queue), maxlength), queue)

= array-qreplace (item, queue))

Event: Disable contract-array-qreplace.

Event: Let us define the theory contract-queues to consist of the following
events: contract-array-qfirst, contract-array-enq-instance, contract-array-qreplace,
contract-array-enq, contract-array-deq.

Definition: tick (n) = fixlength (n, ’nil, ’tick)

Theorem: tick-plus
tick (a + b) = append (tick (a), tick (b))

Theorem: getnth-os-code
good-os (os)
→ (getnth (n, os-code (os))

= getnth (n,
’(2187 13 2 2187 14 3 75 3 191 14 3280 77
2 9 65 2 15 4299 2 0 12747 2 0 4811 2 13
5067 2 14 3275 2 4 3531 2 5 3787 2 6 4043
2 7 65 2 8 20683 2 0 4171 2 13 4171 3 14
0 2123 3 2 77 2 9 65 2 15 77 3 2 65 3 159
218 3 478 3 2123 3 2 65 3 8 6283 0 2
14731 0 2 6795 0 3 63563 7 2 55371 6 2
47179 5 2 38987 4 2 30795 3 2 22603 2 2
0 14 2547 75 3 191 14 3280 14 3274 14
3240 2 3206 14 2547 75 3 191 14 3280 14
3274 77 2 2 65 2 211 203 2 1 459 2 0 2
3206 14 2547 137 8 4 131 8 0 10 2712 131
8 1 10 2813 131 8 2 10 2922 2 2981 2123
6 2 73 6 16 2123 7 3 75 3 191 14 3280
2187 12 2 2123 4 6 77 4 8 2123 3 2 77 3
128 2113 3 4 65 3 499 14 3297 10 2791
2123 2 7 14 3240 2123 3 6 77 3 2 65 3 211
195 3 3 6 3222 4547 3 12 6 3222 203 3 0
459 3 0 2123 2 6 75 3 191 14 3240 2 3222
75 3 191 14 3274 4171 3 12 77 3 2 65 3
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211 203 3 2 2507 3 6 2 3206 2123 6 2 73
6 16 75 3 191 14 3280 2187 12 2 2123 4 2
77 4 8 2123 3 6 77 3 128 2113 3 4 65 3
499 14 3293 10 2900 14 3280 14 3274 4171
3 12 77 3 9 65 3 15 3019 3 2 2123 3 6 77
3 2 65 3 211 195 3 2 6 3222 4547 3 12 6
3222 203 3 0 459 3 0 2123 2 6 75 3 191
14 3240 2 3222 75 3 191 14 3274 4171 3
12 77 3 2 65 3 211 203 3 3 2507 3 6 2
3206 2123 7 3 75 3 191 14 3280 2187 12 2
2123 3 2 77 3 8 65 3 371 14 3297 10 2959
2123 2 7 14 3240 182 12 6 3222 166 12 2
3222 75 3 191 14 3274 4171 3 12 77 3 2
65 3 211 203 3 4 459 3 0 2 3206 75 3 191
14 3280 2187 12 2 2123 3 2 77 3 8 65 3
243 14 3293 10 3020 14 3280 14 3274 4171
3 12 77 3 9 65 3 15 3019 3 2 2 3222 75 3
191 14 3274 4171 3 12 77 3 2 65 3 211 203
3 5 459 3 0 2 3206 139 10 3206 2187 14 3
75 3 191 14 3293 10 3063 139 10 3231 4171
3 14 14 2547 4171 5 8 77 5 2 65 5 211 195
5 5 6 3091 4171 2 8 75 3 191 14 3240 203
5 0 459 5 0 4171 3 8 77 3 8 65 3 243 14
3297 6 3114 4171 2 9 65 2 256 14 3258 130
10 178 8 6 3128 4171 2 9 65 2 256 14 3240
130 10 4171 2 9 14 3240 130 10 139 10
3206 2187 14 3 75 3 191 14 3293 10 3156
139 10 3231 4171 3 14 14 2547 4171 5 9
77 5 2 65 5 211 195 5 4 6 3184 4171 2 9
75 3 191 14 3240 203 5 0 459 5 0 4171 3
9 77 3 8 65 3 371 14 3293 138 10 14 3280
2191 9 2 14 3274 130 10 75 3 191 14 3293
10 3221 14 3280 14 2601 186 11 162 0 4
75 3 191 14 3280 14 2601 174 0 75 3 191
14 3280 14 2601 162 0 2123 4 3 65 4 4
14401 4 3 2251 4 2 726 3 31175 3 3 0
14411 4 3 30789 4 3 2113 4 3 65 4 4 2251
4 2 0 722 3 30919 3 3 0 2123 2 3 65 2 4
6209 2 3 6219 2 2 0 707 3 0 0 31427 3 3
0)))

Event: Disable getnth-os-code.

Event: Let us define the theory tracing-lemmas to consist of the following
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events: getnth-os-code, open-up-tm-processor, tick, tm-processor-with-null-oracle.

Event: Let us define the theory os-segment-lengths to consist of the follow-
ing events: length-os-task-table, plistp-os-task-table, length-os-segment-table,
plistp-os-segment-table, length-os-readyq, plistp-os-readyq, length-os-status-table,
plistp-os-status-table, length-os-ibuffers, plistp-os-ibuffers, length-os-obuffers, plistp-
os-obuffers, length-os-mbuffers, plistp-os-mbuffers, length-os-code, plistp-os-code.

Event: Let us define the theory trace-arithmetic to consist of the following
events: canonicalize-plus-terms1, canonicalize-plus-terms2, canonicalize-plus-
terms3, commutativity-of-plus, commutativity-of-times, difference-x-x, difference-
plus2, difference-plus-cancellation2-instance, plus-0-arg1, times-1, yet-another-
difference-plus-crock, lessp-remainder2.

Event: Let us define the theory finite-number-queue-corollaries1 to consist
of the following events: remainder-array-qfirst-finite-number-queue-corollary,
array-qfirst-finite-number-queue-corollary, finite-number-queuep-array-deq-finite-
number-queue-corollary, finite-number-queuep-array-enq-finite-number-queue-corollary,
finite-number-queue-qmaxlength-value-corollary, finite-number-queue-qcurrlength-
size-corollary, finite-number-queue-qtail-size-corollary, finite-number-queue-qhead-
size-corollary, array-queuep-finite-number-queue-corollary.

Event: Let us define the theory good-os-properties1 to consist of the follow-
ing events: finite-numberp-os-taskid, permutation-os-readyq-qarray-os-ready-
set, finite-number-queue-listp-os-mbuffers, finite-number-queue-tablep-os-mbuffers,
finite-number-queue-listp-os-obuffers, finite-number-queue-listp-os-ibuffers, finite-
segment-tablep-os-segment-table, disjoint-everywhere-os-segment-table, mutually-
disjoint-os-segment-table, finite-number-queuep-os-readyq, good-status-list-os-
status-table, good-cpu-list-os-task-table, tm-limit-os, tm-base-os, os-not-in-supervisor-
mode, os-time-slice, os-output-new-pc, os-input-new-pc, os-svc-new-pc, os-error-
new-pc, os-clock-new-pc, tm-slimit-os, good-tm-os.

Event: Let us define the theory memory-reference to consist of the follow-
ing events: getnth-putnth-coincidence, getnth-putnth-non-interference, getnth-
after-putseg, getnth-before-putseg, getnth-putseg-coincidence, putnth-coincidence,
putnth-non-interference-corollary1, putnth-non-interference-corollary2, putnth-
after-putseg, putnth-putseg-coincidence, length-getseg, length-putseg, length-
putnth.

Event: Let us define the theory trace-array-queue-facts to consist of the follow-
ing events: array-qcurrlength-in-an-empty-queue, array-qcurrlength-in-a-non-
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empty-queue, array-qcurrlength-in-a-non-full-queue, array-qcurrlength-in-a-full-
queue, not-array-qfullp-array-deq, not-array-qemptyp-array-enq, array-queuep-
array-deq, plistp-array-deq, length-array-deq, array-queuep-array-enq, plistp-
array-enq, length-array-enq, length-array-qarray, plistp-array-qarray, lessp-qcurrlength-
add1-qmaxlength, lessp-qtail-qmaxlength, lessp-qhead-qmaxlength, qmaxlength-
greater-than-zero, qmaxlength-non-zero, numberp-qmaxlength, numberp-qcurrlength,
numberp-qtail, numberp-qhead.

Definition: os-readyq-qarray-address = ’195

Theorem: os-readyq-address-facts
finite-number-queuep (queue, ’16, ’16)
→ ((((’195 + getnth (’0, queue)) < ’65536) = ’*1*true)

∧ (((’195 + getnth (’1, queue)) < ’65536) = ’*1*true))

Event: Disable os-readyq-address-facts.

Theorem: tm-pack-psw-tm-unpack-fields1
tm-pack-psw (tm-unpack-cc (n),

tm-unpack-error (n),
tm-unpack-svcflag (n),
tm-unpack-svcid (n))

= ((n mod ’256)
+ ((’256 ∗ ((n mod ’512) ÷ ’256))

+ (’512 ∗ (n ÷ ’512))))

Event: Disable tm-pack-psw-tm-unpack-fields1.

Theorem: tm-pack-psw-tm-unpack-fields2
((n mod ’256)
+ ((’256 ∗ ((n mod ’512) ÷ ’256))

+ (’512 ∗ (n ÷ ’512))))
= ((n mod ’512) + (’512 ∗ (n ÷ ’512)))

Event: Disable tm-pack-psw-tm-unpack-fields2.

Theorem: tm-pack-psw-tm-unpack-fields
(n ∈ N)
→ (tm-pack-psw (tm-unpack-cc (n),

tm-unpack-error (n),
tm-unpack-svcflag (n),
tm-unpack-svcid (n))

= n)
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Event: Disable tm-pack-psw-tm-unpack-fields.

Theorem: list-of-getnths9
(plistp (l) ∧ (length (l) = ’9))
→ (cons (getnth (’0, l),

cons (getnth (’1, l),
cons (getnth (’2, l),

cons (getnth (’3, l),
cons (getnth (’4, l),

cons (getnth (’5, l),
cons (getnth (’6, l),

cons (getnth (’7, l),
cons (getnth (’8, l), ’nil)))))))))

= l)

Event: Disable list-of-getnths9.

(PROVE-LEMMA CONTRACT-CPU
(REWRITE)
(IMPLIES
(GOOD-CPU CPU)
(EQUAL
(CONS
(GETNTH ’0 CPU)
(CONS
(GETNTH ’1 CPU)
(CONS
(GETNTH ’2 CPU)
(CONS
(GETNTH ’3 CPU)
(CONS
(GETNTH ’4 CPU)
(CONS

(GETNTH ’5 CPU)
(CONS (GETNTH ’6 CPU)

(CONS (GETNTH ’7 CPU)
(CONS (TM-PACK-PSW (TM-UNPACK-CC (GETNTH ’8 CPU))

(TM-UNPACK-ERROR (GETNTH ’8 CPU))
(TM-UNPACK-SVCFLAG (GETNTH ’8 CPU))
(TM-UNPACK-SVCID (GETNTH ’8 CPU)))

’NIL)))))))))
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CPU))
((ENABLE TM-PACK-PSW-TM-UNPACK-FIELDS GOOD-CPU LIST-OF-GETNTHS9

FINITE-NUMBERP-GETNTH OPEN-UP-GETNTH OPEN-UP-GETNTH-ON-ZERO)
(USE (A-FINITE-NUMBER-IS-A-NUMBER (N (GETNTH ’8 CPU))

(LUB ’65536)))
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable contract-cpu.

Theorem: list-of-putnths8
(plistp (l) ∧ (length (l) = ’8))
→ (putnth (a,

’0,
putnth (b,

’1,
putnth (c,

’2,
putnth (d ,

’3,
putnth (w ,

’4,
putnth (x ,

’5,
putnth (y ,

’6,
putnth (z , ’7, l))))))))

= cons (a,
cons (b,

cons (c,
cons (d , cons (w , cons (x , cons (y , cons (z , ’nil)))))))))

Event: Disable list-of-putnths8.

Theorem: contract-list-of-getnths8
((n ∈ N)
∧ if length (l) < (’8 + n) then ’*1*false

else ’*1*true endif)
→ (cons (getnth (n, l),

cons (getnth (’1 + n, l),
cons (getnth (’2 + n, l),

cons (getnth (’3 + n, l),
cons (getnth (’4 + n, l),
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cons (getnth (’5 + n, l),
cons (getnth (’6 + n, l),

cons (getnth (’7 + n, l), ’nil))))))))
= getseg (n, ’8, l))

Event: Disable contract-list-of-getnths8.

Theorem: contract-sequence-of-putnths8
((n ∈ N)
∧ if length (l) < (’9 + n) then ’*1*false

else ’*1*true endif)
→ (putnth (v0 ,

n,
putnth (v1 ,

’1 + n,
putnth (v2 ,

’2 + n,
putnth (v3 ,

’3 + n,
putnth (v4 ,

’4 + n,
putnth (v5 ,

’5 + n,
putnth (v6 ,

’6 + n,
putnth (v7 ,

’7 + n,
putnth (v8 ,

’8
+ n,
l)))))))))

= putseg (cons (v0 ,
cons (v1 ,

cons (v2 ,
cons (v3 ,

cons (v4 ,
cons (v5 ,

cons (v6 ,
cons (v7 ,

cons (v8 , ’nil))))))))),
n,
l))

Event: Disable contract-sequence-of-putnths8.
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(PROVE-LEMMA
CONTRACT-PUTNTHS-INTO-TASK-TABLE
(REWRITE)
(IMPLIES
(AND (GOOD-TM OS) (LESSP ID ’16))
(EQUAL
(PUTNTH
(GETNTH ’0 (TM-REGS OS))
(TIMES ’9 ID)
(PUTNTH
(GETNTH ’1 (TM-REGS OS))
(PLUS ’1 (TIMES ’9 ID))
(PUTNTH
(GETNTH ’2 (TM-REGS OS))
(PLUS ’2 (TIMES ’9 ID))
(PUTNTH
(GETNTH ’3 (TM-REGS OS))
(PLUS ’3 (TIMES ’9 ID))
(PUTNTH
(GETNTH ’4 (TM-REGS OS))
(PLUS ’4 (TIMES ’9 ID))
(PUTNTH
(GETNTH ’5 (TM-REGS OS))
(PLUS ’5 (TIMES ’9 ID))
(PUTNTH

(GETNTH ’6 (TM-REGS OS))
(PLUS ’6 (TIMES ’9 ID))
(PUTNTH (GETNTH ’7 (TM-REGS OS))

(PLUS ’7 (TIMES ’9 ID))
(PUTNTH (PLUS (TM-CC OS)

(PLUS (TIMES ’4 (TM-ERROR OS))
(PLUS (TIMES ’256 (TM-SVCFLAG OS))

(TIMES ’512 (TM-SVCID OS)))))
(PLUS ’8 (TIMES ’9 ID))
(OS-TASK-TABLE OS))))))))))

(PUTSEG (TM-CPU OS)
(TIMES ’9 ID)
(OS-TASK-TABLE OS))))

((ENABLE TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4 TM-R5 TM-R6 TM-R7 TM-PACK-PSW
COMMUTATIVITY-OF-PLUS COMMUTATIVITY-OF-TIMES
CONTRACT-SEQUENCE-OF-PUTNTHS8 LENGTH-OS-TASK-TABLE)

(ENABLE-THEORY GOOD-TM-PROPERTIES GROUND-ZERO)
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(DISABLE PLUS TIMES)
(DISABLE-THEORY T)))

Event: Disable contract-putnths-into-task-table.

(PROVE-LEMMA
CONTRACT-PUTNTHS-INTO-REGMEM
(REWRITE)
(IMPLIES
(AND (GOOD-TM OS)

(AND (EQUAL (LENGTH TASK-TABLE) ’144)
(AND (NUMBERP TASKID)

(LESSP TASKID ’16))))
(EQUAL
(PUTNTH
(GETNTH (TIMES ’9 TASKID) TASK-TABLE)
’0
(PUTNTH
(GETNTH (PLUS ’1 (TIMES ’9 TASKID))

TASK-TABLE)
’1
(PUTNTH
(GETNTH (PLUS ’2 (TIMES ’9 TASKID))

TASK-TABLE)
’2
(PUTNTH

(GETNTH (PLUS ’3 (TIMES ’9 TASKID))
TASK-TABLE)

’3
(PUTNTH (GETNTH (PLUS ’4 (TIMES ’9 TASKID))

TASK-TABLE)
’4
(PUTNTH (GETNTH (PLUS ’5 (TIMES ’9 TASKID))

TASK-TABLE)
’5
(PUTNTH (GETNTH (PLUS ’6 (TIMES ’9 TASKID))

TASK-TABLE)
’6
(PUTNTH (GETNTH (PLUS ’7 (TIMES ’9 TASKID))

TASK-TABLE)
’7
(TM-REGS OS)))))))))
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(GETSEG ’0
’8
(GETNTH TASKID

(TABLE ’9 TASK-TABLE)))))
((ENABLE-THEORY GOOD-TM-PROPERTIES GROUND-ZERO)
(ENABLE LIST-OF-PUTNTHS8 LENGTH-TABLE CONTRACT-LIST-OF-GETNTHS8 GETNTH-TABLE

COMMUTATIVITY-OF-TIMES GETSEG-GETSEG PLUS-0)
(DISABLE PLUS TIMES)
(DISABLE-THEORY T)))

Event: Disable contract-putnths-into-regmem.

(PROVE-LEMMA
OS-TASK-TABLE-ADDRESS-FACTS
(REWRITE)
(IMPLIES
(LESSP ID ’16)
(AND

(EQUAL (LESSP (PLUS ’15 (TIMES ’9 ID))
’65536)

’*1*TRUE)
(AND (EQUAL (LESSP (PLUS ’16 (TIMES ’9 ID))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’17 (TIMES ’9 ID))
’65536)

’*1*TRUE)
(AND (EQUAL (LESSP (PLUS ’18 (TIMES ’9 ID))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’19 (TIMES ’9 ID))
’65536)

’*1*TRUE)
(AND (EQUAL (LESSP (PLUS ’20 (TIMES ’9 ID))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’21 (TIMES ’9 ID))
’65536)

’*1*TRUE)
(AND (EQUAL (LESSP (PLUS ’22 (TIMES ’9 ID))

’65536)
’*1*TRUE)
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(EQUAL (LESSP (PLUS ’23 (TIMES ’9 ID))
’65536)

’*1*TRUE))))))))))
((ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable os-task-table-address-facts.

Definition:
os-new-task-table (os)
= putseg (tm-cpu (os),

’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os))

Definition:
os-new-regs (taskid , tm)
= getseg (’0, ’8, getnth (taskid , table (’9, os-new-task-table (tm))))

Definition:
os-new-flags (taskid , tm)
= getnth (’8, getnth (taskid , table (’9, os-new-task-table (tm))))

Definition:
os-new-cc (taskid , tm) = tm-unpack-cc (os-new-flags (taskid , tm))

Definition:
os-new-error (taskid , tm) = tm-unpack-error (os-new-flags (taskid , tm))

Definition:
os-new-svcflag (taskid , tm) = tm-unpack-svcflag (os-new-flags (taskid , tm))

Definition:
os-new-svcid (taskid , tm) = tm-unpack-svcid (os-new-flags (taskid , tm))

Definition:
os-new-base (taskid , os)
= base (getnth (taskid , table (’2, os-segment-table (os))))

Definition:
os-new-limit (taskid , os)
= limit (getnth (taskid , table (’2, os-segment-table (os))))

Event: Let us define the theory os-new-cpu to consist of the following events:
os-new-base, os-new-cc, os-new-error, os-new-flags, os-new-limit, os-new-regs,
os-new-svcflag, os-new-svcid.
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Theorem: good-cpu-list-os-new-task-table
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-cpu-list (table (’9, os-new-task-table (os)))

Event: Disable good-cpu-list-os-new-task-table.

Theorem: os-segment-table-address-facts
(id < ’16)
→ ((((’159 + (’2 ∗ id)) < ’65536) = ’*1*true)

∧ ((((’160 + (’2 ∗ id)) < ’65536) = ’*1*true)
∧ ((((’2 ∗ id) < ’32) = ’*1*true)

∧ (((’1 + (’2 ∗ id)) < ’32)
= ’*1*true))))

Event: Disable os-segment-table-address-facts.

Theorem: contract-os-new-base-expression
((’2 ∗ taskid) < ’32)
→ (getnth (’2 ∗ taskid , os-segment-table (os))

= base (getnth (taskid , table (’2, os-segment-table (os)))))

Event: Disable contract-os-new-base-expression.

Theorem: contract-os-new-limit-expression
((’1 + (’2 ∗ taskid)) < ’32)
→ (getnth (’1 + (’2 ∗ taskid), os-segment-table (os))

= limit (getnth (taskid , table (’2, os-segment-table (os)))))

Event: Disable contract-os-new-limit-expression.

Event: Let us define the theory access-os-segment-table to consist of the fol-
lowing events: os-segment-table-address-facts, contract-os-new-base-expression,
contract-os-new-limit-expression.

Theorem: contract-sequence-of-putnths2
((n ∈ N)
∧ if length (l) < (’2 + n) then ’*1*false

else ’*1*true endif)
→ (putnth (a, n, putnth (b, ’1 + n, l))

= putseg (cons (a, cons (b, ’nil)), n, l))

Event: Disable contract-sequence-of-putnths2.
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Theorem: contract-putnths-into-status-table
(i < ’16)
→ (putnth (a, ’2 ∗ i , putnth (b, ’1 + (’2 ∗ i), os-status-table (os)))

= putseg (cons (a, cons (b, ’nil)), ’2 ∗ i , os-status-table (os)))

Event: Disable contract-putnths-into-status-table.

Theorem: os-status-table-address-facts
(id < ’16)
→ ((((’2 ∗ id) < ’65536) = ’*1*true)

∧ ((((’211 + (’2 ∗ id)) < ’65536) = ’*1*true)
∧ ((((’212 + (’2 ∗ id)) < ’65536)

= ’*1*true)
∧ ((((’2 ∗ id) < ’32) = ’*1*true)

∧ ((((1 + (’2 ∗ id)) < ’32)
= ’*1*true)
∧ ((((’1 + (’2 ∗ id))

< ’32)
= ’*1*true)
∧ ((’32

< (’2
+ (’2

∗ id)))
= ’*1*false)))))))

Event: Disable os-status-table-address-facts.

Theorem: access-os-status-table-crock
(good-tm (os) ∧ (id < ’16))
→ ((getnth (’2 ∗ id , os-status-table (os)) ∈ N)

∧ ((getnth (’2 ∗ id , os-status-table (os)) < ’65536)
∧ ((getnth (’1 + (’2 ∗ id), os-status-table (os)) ∈ N)

∧ (getnth (’1 + (’2 ∗ id),
os-status-table (os))

< ’65536))))

Event: Disable access-os-status-table-crock.

Theorem: finite-numberp-getnth-os-status-table
(good-tm (os) ∧ (i < ’32))
→ finite-numberp (getnth (i , os-status-table (os)), ’65536)

Event: Let us define the theory access-os-status-table to consist of the following
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events: contract-putnths-into-status-table, os-status-table-address-facts, access-
os-status-table-crock.

Definition:
os-update-status (id , status , flag , os)
= putseg (cons (status, cons (flag , ’nil)), ’2 ∗ id , os-status-table (os))

Theorem: re-associate-times
((1 + a) ∗ ((1 + b) ∗ c)) = (((1 + a) ∗ (1 + b)) ∗ c)

Event: Disable re-associate-times.

Theorem: limited-associativity-of-plus
(((1 + a) + (b + c)) + d) = ((1 + a) + ((b + c) + d))

Event: Disable limited-associativity-of-plus.

Event: Let us define the theory finite-number-queue-corollaries-for-mbuffers
to consist of the following events: remainder-array-qfirst-finite-number-queue-
corollary-for-mbuffers, array-qfirst-finite-number-queue-corollary-for-mbuffers, finite-
number-queuep-array-deq-finite-number-queue-corollary-for-mbuffers, finite-number-
queuep-array-enq-finite-number-queue-corollary-for-mbuffers, finite-number-queue-
qmaxlength-value-corollary-for-mbuffers, finite-number-queue-qcurrlength-size-
corollary-for-mbuffers, finite-number-queue-qtail-size-corollary-for-mbuffers, finite-
number-queue-qhead-size-corollary-for-mbuffers, array-queuep-finite-number-queue-
corollary-for-mbuffers, plistp-finite-number-queue-corollary-for-mbuffers, length-
finite-number-queue-corollary-for-mbuffers.

Event: Let us define the theory finite-number-queue-corollaries-for-mbuffers1
to consist of the following events: remainder-array-qfirst-finite-number-queue-
corollary-for-mbuffers, array-qfirst-finite-number-queue-corollary-for-mbuffers, finite-
number-queuep-array-deq-finite-number-queue-corollary-for-mbuffers, finite-number-
queuep-array-enq-finite-number-queue-corollary-for-mbuffers, finite-number-queue-
qcurrlength-size-corollary-for-mbuffers, finite-number-queue-qtail-size-corollary-
for-mbuffers, finite-number-queue-qhead-size-corollary-for-mbuffers, array-queuep-
finite-number-queue-corollary-for-mbuffers, plistp-finite-number-queue-corollary-
for-mbuffers, length-finite-number-queue-corollary-for-mbuffers.

Definition: os-mbuffer-source-multiplier = ’128

Definition: os-mbuffer-dest-multiplier = ’8

Definition: os-mbuffers-address-plus-qtail-field = ’500
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Definition: os-mbuffers-address-plus-qcurrlength-field = ’501

Definition: os-mbuffers-address-plus-qmaxlength-field = ’502

Definition: os-mbuffers-address-plus-qarray-field = ’503

Definition:
os-current-mbuffer (sid , did , os)
= getnth ((’16 ∗ sid) + did , table (’8, os-mbuffers (os)))

Theorem: finite-number-queuep-current-mbuffer
(good-os (os) ∧ ((sid < ’16) ∧ (did < ’16)))
→ finite-number-queuep (getnth ((’16 ∗ sid) + did ,

table (’8, os-mbuffers (os))),
’4,
’65536)

Event: Disable finite-number-queuep-current-mbuffer.

Theorem: finite-number-queuep-current-mbuffer-for-receive
(good-os (os) ∧ ((sid < ’16) ∧ (did < ’16)))
→ finite-number-queuep (getnth (did + (’16 ∗ sid),

table (’8, os-mbuffers (os))),
’4,
’65536)

Event: Disable finite-number-queuep-current-mbuffer-for-receive.

Theorem: re-associate-times1
(’8 ∗ (b + (’16 ∗ a))) = ((’8 ∗ b) + (’128 ∗ a))

Event: Disable re-associate-times1.

Theorem: rewrite-os-mbuffer-address
((’8 ∗ (getnth (’2, tm-regs (os)) mod ’16))
+ (’128 ∗ array-qfirst (os-readyq (os))))

= (’8
∗ ((getnth (’2, tm-regs (os)) mod ’16)

+ (’16 ∗ array-qfirst (os-readyq (os)))))

Event: Disable rewrite-os-mbuffer-address.

Theorem: rewrite-os-mbuffer-address1
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((’8 ∗ array-qfirst (os-readyq (os)))
+ (’128 ∗ (getnth (’2, tm-regs (os)) mod ’16)))

= (’8
∗ (array-qfirst (os-readyq (os))

+ (’16 ∗ (getnth (’2, tm-regs (os)) mod ’16))))

Event: Disable rewrite-os-mbuffer-address1.

Theorem: os-mbuffers-address-facts1
(i < ’16)
→ ((((’8 ∗ i) < ’65536) = ’*1*true)

∧ ((((’128 ∗ i) < ’2048) = ’*1*true)
∧ ((((’128 ∗ i) < ’65536) = ’*1*true)

∧ (((’16 ∗ i) < ’256) = ’*1*true))))

Event: Disable os-mbuffers-address-facts1.

(PROVE-LEMMA
OS-MBUFFERS-ADDRESS-FACTS2
(REWRITE)
(IMPLIES
(AND (LESSP I ’16) (LESSP J ’16))
(AND
(EQUAL (LESSP (PLUS (TIMES ’8 J) (TIMES ’128 I))

’65536)
’*1*TRUE)

(AND
(EQUAL (LESSP (PLUS ’500

(PLUS (TIMES ’8 J) (TIMES ’128 I)))
’65536)

’*1*TRUE)
(AND
(EQUAL (LESSP (PLUS ’499

(PLUS (TIMES ’8 J) (TIMES ’128 I)))
’65536)

’*1*TRUE)
(AND
(EQUAL (LESSP (PLUS ’501

(PLUS (TIMES ’8 J) (TIMES ’128 I)))
’65536)

’*1*TRUE)
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(AND
(EQUAL (LESSP (PLUS ’502

(PLUS (TIMES ’8 J) (TIMES ’128 I)))
’65536)

’*1*TRUE)
(AND
(EQUAL (LESSP (PLUS ’503

(PLUS (TIMES ’8 J) (TIMES ’128 I)))
’65536)

’*1*TRUE)
(AND

(EQUAL (LESSP (PLUS ’1
(PLUS (TIMES ’8 J) (TIMES ’128 I)))

’2048)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’2
(PLUS (TIMES ’8 J) (TIMES ’128 I)))

’2048)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’3
(PLUS (TIMES ’8 J) (TIMES ’128 I)))

’2048)
’*1*TRUE)

(EQUAL (LESSP (PLUS ’4
(PLUS (TIMES ’8 J) (TIMES ’128 I)))

’2048)
’*1*TRUE)))))))))))

((ENABLE COMMUTATIVITY-OF-PLUS)
(ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable os-mbuffers-address-facts2.

Theorem: os-mbuffers-address-facts3
((i < ’16) ∧ (j < ’16))
→ (((((’16 ∗ j ) + i) < ’256) = ’*1*true)

∧ ((((’8 ∗ (i + (’16 ∗ j ))) < ’2048) = ’*1*true)
∧ ((((’8 ∗ ((’16 ∗ j ) + i)) < ’2048)

= ’*1*true)
∧ (((’2048

< (’8
+ (’8

∗ ((’16 ∗ j ) + i))))
= ’*1*false)
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∧ (((((’8 ∗ j ) + (’128 ∗ i))
< ’2048)

= ’*1*true)
∧ (((’2048

< (’8
+ (’8

∗ (i + (’16
∗ j )))))

= ’*1*false)
∧ (((i + (’16 ∗ j ))

< ’256)
= ’*1*true)))))))

Event: Disable os-mbuffers-address-facts3.

Theorem: finite-numberp-getnth-from-current-mbuffer
(good-tm (os) ∧ ((sid < ’16) ∧ ((did < ’16) ∧ (i < ’8))))
→ finite-numberp (getnth (i ,

getnth ((’16 ∗ sid) + did ,
table (’8, os-mbuffers (os)))),

’65536)

Theorem: finite-numberp-getnth-from-current-mbuffer1
(good-tm (os) ∧ ((sid < ’16) ∧ ((did < ’16) ∧ (i < ’8))))
→ ((getnth (i , getnth ((’16 ∗ sid) + did , table (’8, os-mbuffers (os)))) ∈ N)

∧ (getnth (i ,
getnth ((’16 ∗ sid) + did ,

table (’8, os-mbuffers (os))))
< ’65536))

Event: Disable finite-numberp-getnth-from-current-mbuffer1.

Theorem: access-current-os-mbuffer-fields
(good-os (os) ∧ ((sid < ’16) ∧ (did < ’16)))
→ ((getnth (’1,

getnth ((’16 ∗ sid) + did , table (’8, os-mbuffers (os))))
< ’65535)
∧ ((getnth (’2,

getnth ((’16 ∗ sid) + did ,
table (’8, os-mbuffers (os))))

< ’65535)
∧ (getnth (’3,

getnth ((’16 ∗ sid) + did ,
table (’8, os-mbuffers (os))))
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< ’65535)))

Event: Disable access-current-os-mbuffer-fields.

Theorem: lessp-plus-fact-for-mbuffers1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((sid < ’16) ∧ (did < ’16))))
→ (((’4

+ (((’8 ∗ did) + (’128 ∗ sid))
+ getnth (’1,

getnth ((’16 ∗ sid) + did ,
table (’8, os-mbuffers (os))))))

< ’2048)
= ’*1*true)

Event: Disable lessp-plus-fact-for-mbuffers1.

Theorem: lessp-plus-fact-for-mbuffers2
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((sid < ’16) ∧ (did < ’16))))
→ (((’503

+ (((’8 ∗ did) + (’128 ∗ sid))
+ getnth (’1,

getnth ((’16 ∗ sid) + did ,
table (’8, os-mbuffers (os))))))

< ’65536)
= ’*1*true)

Event: Disable lessp-plus-fact-for-mbuffers2.

Theorem: index-within-length-of-mbuffer
(if ’4 < i then ’*1*false
else ’*1*true endif
∧ finite-number-queuep (getnth ((’16 ∗ array-qfirst (os-readyq (os)))

+ (getnth (’2, tm-regs (os)) mod ’16),
table (’8, os-mbuffers (os))),

’4,
’65536))

→ (((i + getnth (’1,
getnth ((’16 ∗ array-qfirst (os-readyq (os)))

+ (getnth (’2, tm-regs (os)) mod ’16),
table (’8, os-mbuffers (os)))))

< ’8)
= ’*1*true)
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Event: Disable index-within-length-of-mbuffer.

Theorem: lessp-plus-fact-for-mbuffers-for-receive1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((sid < ’16) ∧ (did < ’16))))
→ (((’4

+ (((’8 ∗ did) + (’128 ∗ sid))
+ getnth (’0,

getnth (did + (’16 ∗ sid),
table (’8, os-mbuffers (os))))))

< ’2048)
= ’*1*true)

Event: Disable lessp-plus-fact-for-mbuffers-for-receive1.

Theorem: lessp-plus-fact-for-mbuffers-for-receive2
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((sid < ’16) ∧ (did < ’16))))
→ (((’503

+ (((’8 ∗ did) + (’128 ∗ sid))
+ getnth (’0,

getnth (did + (’16 ∗ sid),
table (’8, os-mbuffers (os))))))

< ’65536)
= ’*1*true)

Event: Disable lessp-plus-fact-for-mbuffers-for-receive2.

Theorem: access-current-os-mbuffer-fields-for-receive
(good-os (os) ∧ ((i < ’16) ∧ (j < ’16)))
→ ((getnth (’0, getnth (i + (’16 ∗ j ), table (’8, os-mbuffers (os))))

< ’65535)
∧ ((getnth (’2,

getnth (i + (’16 ∗ j ), table (’8, os-mbuffers (os))))
< ’65535)
∧ (getnth (’3,

getnth (i + (’16 ∗ j ),
table (’8, os-mbuffers (os))))

< ’65535)))

Event: Disable access-current-os-mbuffer-fields-for-receive.

Theorem: index-within-length-of-mbuffer-for-receive
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(if ’4 < i then ’*1*false
else ’*1*true endif
∧ finite-number-queuep (getnth (array-qfirst (os-readyq (os))

+ (’16
∗ (getnth (’2, tm-regs (os))

mod ’16)),
table (’8, os-mbuffers (os))),

’4,
’65536))

→ (((i + getnth (’0,
getnth (array-qfirst (os-readyq (os))

+ (’16
∗ (getnth (’2, tm-regs (os))

mod ’16)),
table (’8, os-mbuffers (os)))))

< ’8)
= ’*1*true)

Event: Disable index-within-length-of-mbuffer-for-receive.

Theorem: access-current-mbuffer
((sid < ’16) ∧ ((did < ’16) ∧ (i < ’8)))
→ (getnth (i + ((’8 ∗ did) + (’128 ∗ sid)), os-mbuffers (os))

= getnth (i , os-current-mbuffer (sid , did , os)))

Event: Disable access-current-mbuffer.

Theorem: contract-putnth-into-current-mbuffer
(((i + getnth (’1, os-current-mbuffer (sid , did , os))) < ’8)
∧ ((sid < ’16) ∧ (did < ’16)))
→ (putnth (value,

i + (((’8 ∗ did) + (’128 ∗ sid))
+ getnth (’1,

getnth ((’16 ∗ sid) + did ,
table (’8, os-mbuffers (os))))),

os-mbuffers (os))
= putseg (putnth (value,

i + getnth (’1, os-current-mbuffer (sid , did , os)),
os-current-mbuffer (sid , did , os)),

(’8 ∗ did) + (’128 ∗ sid),
os-mbuffers (os)))

Event: Disable contract-putnth-into-current-mbuffer.
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Theorem: associativity-of-plus-crock
(’4
+ ((’8 ∗ i)

+ ((’128 ∗ j )
+ getnth ((’8 ∗ i) + (’128 ∗ j ), os-mbuffers (os)))))

= ((’8 ∗ i)
+ ((’128 ∗ j )

+ (’4
+ getnth ((’8 ∗ i) + (’128 ∗ j ),

os-mbuffers (os)))))

Event: Disable associativity-of-plus-crock.

Theorem: contract-getnth-from-current-mbuffer-for-receive
(((’4 + getnth (’0, os-current-mbuffer (sid , did , os))) < ’8)
∧ ((sid < ’16) ∧ (did < ’16)))
→ (getnth (’4

+ (((’8 ∗ did) + (’128 ∗ sid))
+ getnth (’0,

getnth (did + (’16 ∗ sid),
table (’8, os-mbuffers (os))))),

os-mbuffers (os))
= getnth (’4 + getnth (’0, os-current-mbuffer (sid , did , os)),

os-current-mbuffer (sid , did , os)))

Event: Disable contract-getnth-from-current-mbuffer-for-receive.

Theorem: access-current-mbuffer-qhead
((sid < ’16) ∧ (did < ’16))
→ (getnth ((’8 ∗ did) + (’128 ∗ sid), os-mbuffers (os))

= getnth (’0, os-current-mbuffer (sid , did , os)))

Event: Disable access-current-mbuffer-qhead.

Theorem: contract-putnth-into-current-mbuffer-for-receive1
((i ∈ N) ∧ ((i < ’4) ∧ ((sid < ’16) ∧ (did < ’16))))
→ (putnth (value,

i + ((’8 ∗ did) + (’128 ∗ sid)),
os-mbuffers (os))

= putseg (putnth (value, i , os-current-mbuffer (sid , did , os)),
(’8 ∗ did) + (’128 ∗ sid),
os-mbuffers (os)))

Event: Disable contract-putnth-into-current-mbuffer-for-receive1.
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Definition:
os-mbuffers-with-enqueued-message (os)
= putseg (array-enq (getnth (’3, tm-regs (os)),

os-current-mbuffer (array-qfirst (os-readyq (os)),
getnth (’2, tm-regs (os)) mod ’16,
os)),

(’8 ∗ (getnth (’2, tm-regs (os)) mod ’16))
+ (’128 ∗ array-qfirst (os-readyq (os))),
os-mbuffers (os))

Theorem: length-os-mbuffers-with-enqueued-message
length (os-mbuffers-with-enqueued-message (os)) = ’2048

Event: Disable length-os-mbuffers-with-enqueued-message.

Theorem: plistp-os-mbuffers-with-enqueued-message
plistp (os-mbuffers-with-enqueued-message (os))

Event: Disable plistp-os-mbuffers-with-enqueued-message.

Definition:
os-mbuffers-with-dequeued-message (os)
= putseg (array-deq (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os)),

(’8 ∗ array-qfirst (os-readyq (os)))
+ (’128 ∗ (getnth (’2, tm-regs (os)) mod ’16)),
os-mbuffers (os))

Theorem: length-os-mbuffers-with-dequeued-message
length (os-mbuffers-with-dequeued-message (os)) = ’2048

Event: Disable length-os-mbuffers-with-dequeued-message.

Theorem: plistp-os-mbuffers-with-dequeued-message
plistp (os-mbuffers-with-dequeued-message (os))

Event: Disable plistp-os-mbuffers-with-dequeued-message.

Theorem: correctness-of-array-qfullp-mbuffers-instance
(array-queuep (queue) ∧ (’4 = getnth (’3, queue)))
→ (array-qfullp (queue) = qfullp (mapup-queue (queue), ’4))

Event: Disable correctness-of-array-qfullp-mbuffers-instance.
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Theorem: mapup-queue-getnth2-os-mbuffers
((i < ’16) ∧ (j < ’16))
→ (mapup-queue (getnth2 (i , j , table (’16, table (’8, os-mbuffers (os)))))

= getnth2 (i , j , mapup-os-mbuffers (os)))

Event: Disable mapup-queue-getnth2-os-mbuffers.

Theorem: os-current-mbuffer-rewrite-to-getnth2
((sid < ’16) ∧ (did < ’16))
→ (getnth ((’16 ∗ sid) + did , table (’8, os-mbuffers (os)))

= getnth2 (sid , did , table (’16, table (’8, os-mbuffers (os)))))

Event: Disable os-current-mbuffer-rewrite-to-getnth2.

Theorem: limited-associativity-of-plus2
(((1 + a) + b) + c) = ((1 + a) + (b + c))

Event: Disable limited-associativity-of-plus2.

Theorem: length-finite-number-queue-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536) → (length (queue) = ’8)

Event: Disable length-finite-number-queue-corollary-for-ibuffers.

Theorem: plistp-finite-number-queue-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536) → plistp (queue)

Event: Disable plistp-finite-number-queue-corollary-for-ibuffers.

Theorem: array-queuep-finite-number-queue-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536) → array-queuep (queue)

Event: Disable array-queuep-finite-number-queue-corollary-for-ibuffers.

Theorem: finite-number-queue-qhead-size-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’0, queue) ∈ N) ∧ (getnth (’0, queue) < ’4))

Event: Disable finite-number-queue-qhead-size-corollary-for-ibuffers.

Theorem: finite-number-queue-qtail-size-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’1, queue) ∈ N) ∧ (getnth (’1, queue) < ’4))
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Event: Disable finite-number-queue-qtail-size-corollary-for-ibuffers.

Theorem: finite-number-queue-qcurrlength-size-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’2, queue) ∈ N) ∧ (getnth (’2, queue) < ’5))

Event: Disable finite-number-queue-qcurrlength-size-corollary-for-ibuffers.

Theorem: finite-number-queue-qmaxlength-value-corollary-for-ibuffers
finite-number-queuep (queue, ’4, ’65536) → (getnth (’3, queue) = ’4)

Event: Disable finite-number-queue-qmaxlength-value-corollary-for-ibuffers.

Theorem: finite-number-queuep-array-enq-finite-number-queue-corollary-for-ibuffers
(finite-number-queuep (queue, ’4, ’65536)
∧ ((¬ array-qfullp (queue)) ∧ ((item ∈ N) ∧ (item < ’65536))))
→ finite-number-queuep (array-enq (item, queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-enq-finite-number-queue-corollary-
for-ibuffers.

Theorem: finite-number-queuep-array-deq-finite-number-queue-corollary-for-ibuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ finite-number-queuep (array-deq (queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-deq-finite-number-queue-corollary-
for-ibuffers.

Theorem: array-qfirst-finite-number-queue-corollary-for-ibuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) ∈ N) ∧ (array-qfirst (queue) < ’65536))

Event: Disable array-qfirst-finite-number-queue-corollary-for-ibuffers.

Theorem: remainder-array-qfirst-finite-number-queue-corollary-for-ibuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) mod ’65536) = array-qfirst (queue))

Event: Disable remainder-array-qfirst-finite-number-queue-corollary-for-ibuffers.

Event: Let us define the theory finite-number-queue-corollaries-for-ibuffers
to consist of the following events: remainder-array-qfirst-finite-number-queue-
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corollary-for-ibuffers, array-qfirst-finite-number-queue-corollary-for-ibuffers, finite-
number-queuep-array-deq-finite-number-queue-corollary-for-ibuffers, finite-number-
queuep-array-enq-finite-number-queue-corollary-for-ibuffers, finite-number-queue-
qmaxlength-value-corollary-for-ibuffers, finite-number-queue-qcurrlength-size-corollary-
for-ibuffers, finite-number-queue-qtail-size-corollary-for-ibuffers, finite-number-
queue-qhead-size-corollary-for-ibuffers, array-queuep-finite-number-queue-corollary-
for-ibuffers, plistp-finite-number-queue-corollary-for-ibuffers, length-finite-number-
queue-corollary-for-ibuffers.

Event: Let us define the theory finite-number-queue-corollaries-for-ibuffers1
to consist of the following events: remainder-array-qfirst-finite-number-queue-
corollary-for-ibuffers, array-qfirst-finite-number-queue-corollary-for-ibuffers, finite-
number-queuep-array-deq-finite-number-queue-corollary-for-ibuffers, finite-number-
queuep-array-enq-finite-number-queue-corollary-for-ibuffers, finite-number-queue-
qcurrlength-size-corollary-for-ibuffers, finite-number-queue-qtail-size-corollary-for-
ibuffers, finite-number-queue-qhead-size-corollary-for-ibuffers, array-queuep-finite-
number-queue-corollary-for-ibuffers, plistp-finite-number-queue-corollary-for-ibuffers,
length-finite-number-queue-corollary-for-ibuffers.

Definition: os-ibuffers-address-plus-qtail-field = ’244

Definition: os-ibuffers-address-plus-qcurrlength-field = ’245

Definition: os-ibuffers-address-plus-qmaxlength-field = ’246

Definition: os-ibuffers-address-plus-qarray-field = ’247

Definition:
os-current-ibuffer (id , os) = getnth (id , table (’8, os-ibuffers (os)))

Theorem: finite-number-queuep-current-ibuffer
(good-os (os) ∧ (id < ’16))
→ finite-number-queuep (getnth (id , table (’8, os-ibuffers (os))),

’4,
’65536)

Event: Disable finite-number-queuep-current-ibuffer.

Theorem: finite-number-queuep-array-qreplace-corollary-for-ibuffers
(finite-number-queuep (queue, ’4, ’65536)
∧ ((¬ array-qemptyp (queue)) ∧ finite-numberp (item, ’65536)))
→ finite-number-queuep (array-qreplace (item, queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-qreplace-corollary-for-ibuffers.
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(PROVE-LEMMA
OS-IBUFFERS-ADDRESS-FACTS
(REWRITE)
(IMPLIES
(LESSP I ’16)
(AND
(EQUAL (LESSP (TIMES ’8 I) ’128)

’*1*TRUE)
(AND
(EQUAL (LESSP ’128 (PLUS ’8 (TIMES ’8 I)))

’*1*FALSE)
(AND
(EQUAL (LESSP (TIMES ’8 I) ’65536)

’*1*TRUE)
(AND
(EQUAL (LESSP (PLUS ’243 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND
(EQUAL (LESSP (PLUS ’244 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND
(EQUAL (LESSP (PLUS ’245 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’246 (TIMES ’8 I))
’65536)

’*1*TRUE)
(AND (EQUAL (LESSP (PLUS ’247 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’1 (TIMES ’8 I)) ’128)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’2 (TIMES ’8 I)) ’128)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’3 (TIMES ’8 I)) ’128)
’*1*TRUE)

(EQUAL (LESSP (PLUS ’4 (TIMES ’8 I)) ’128)
’*1*TRUE)))))))))))))

((ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))
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Event: Disable os-ibuffers-address-facts.

Theorem: lessp-plus-facts-for-ibuffers
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (id < ’16)))
→ ((((’4

+ ((’8 ∗ id)
+ getnth (’0, getnth (id , table (’8, os-ibuffers (os))))))

< ’128)
= ’*1*true)
∧ (((’247

+ ((’8 ∗ id)
+ getnth (’0,

getnth (id , table (’8, os-ibuffers (os))))))
< ’65536)

= ’*1*true))

Event: Disable lessp-plus-facts-for-ibuffers.

Theorem: index-within-length-of-ibuffer
(if ’4 < i then ’*1*false
else ’*1*true endif
∧ finite-number-queuep (getnth (id , table (’8, os-ibuffers (os))),

’4,
’65536))

→ (((i + getnth (’0, getnth (id , table (’8, os-ibuffers (os))))) < ’8)
= ’*1*true)

Event: Disable index-within-length-of-ibuffer.

Theorem: lessp-qmaxlength-field-os-current-ibuffer-tm-wordlub
(good-tm (os) ∧ (id < ’16))
→ (getnth (’3, getnth (id , table (’8, os-ibuffers (os)))) < ’65536)

Event: Disable lessp-qmaxlength-field-os-current-ibuffer-tm-wordlub.

Theorem: qreplace-address-fact
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ ((((’243

+ ((’8 ∗ tm-interrupting-input-port (tm-iports (os)))
+ decr-mod (getnth (’1,

getnth (tm-interrupting-input-port (tm-iports (os)),
table (’8, os-ibuffers (os)))),
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’4)))
< ’65536)

= ’*1*true)
∧ ((((’247

+ ((’8
∗ tm-interrupting-input-port (tm-iports (os)))

+ decr-mod (getnth (’1,
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8,
os-ibuffers (os)))),

’4)))
< ’65536)

= ’*1*true)
∧ (((’4

+ ((’8
∗ tm-interrupting-input-port (tm-iports (os)))

+ decr-mod (getnth (’1,
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8,
os-ibuffers (os)))),

’4)))
< ’128)

= ’*1*true)))

Event: Disable qreplace-address-fact.

Theorem: more-ibuffer-address-facts
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ ((((’243

+ ((’8 ∗ tm-interrupting-input-port (tm-iports (os)))
+ getnth (’1,

getnth (tm-interrupting-input-port (tm-iports (os)),
table (’8, os-ibuffers (os))))))

< ’65536)
= ’*1*true)
∧ ((((’247

+ ((’8
∗ tm-interrupting-input-port (tm-iports (os)))

+ getnth (’1,
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8, os-ibuffers (os))))))
< ’65536)

= ’*1*true)
∧ (((’4
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+ ((’8
∗ tm-interrupting-input-port (tm-iports (os)))

+ getnth (’1,
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8,
os-ibuffers (os))))))

< ’128)
= ’*1*true)))

Event: Disable more-ibuffer-address-facts.

Theorem: access-current-ibuffer
((id < ’16) ∧ (i < ’8))
→ (getnth (i + (’8 ∗ id), os-ibuffers (os))

= getnth (i , os-current-ibuffer (id , os)))

Event: Disable access-current-ibuffer.

Theorem: contract-getnth-from-current-ibuffer
(((’4 + getnth (’0, os-current-ibuffer (id , os))) < ’8) ∧ (id < ’16))
→ (getnth (’4

+ ((’8 ∗ id)
+ getnth (’0,

getnth (id , table (’8, os-ibuffers (os))))),
os-ibuffers (os))

= getnth (’4 + getnth (’0, os-current-ibuffer (id , os)),
os-current-ibuffer (id , os)))

Event: Disable contract-getnth-from-current-ibuffer.

Theorem: access-current-ibuffer-qhead
(id < ’16)
→ (getnth (’8 ∗ id , os-ibuffers (os))

= getnth (’0, os-current-ibuffer (id , os)))

Event: Disable access-current-ibuffer-qhead.

Theorem: contract-putnth-into-current-ibuffer
((i ∈ N) ∧ ((i < ’4) ∧ (id < ’16)))
→ (putnth (value, i + (’8 ∗ id), os-ibuffers (os))

= putseg (putnth (value, i , os-current-ibuffer (id , os)),
’8 ∗ id ,
os-ibuffers (os)))
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Event: Disable contract-putnth-into-current-ibuffer.

Theorem: contract-putnth-into-current-ibuffer1
(((i + decr-mod (getnth (’1, os-current-ibuffer (id , os)), ’4)) < ’8)
∧ (id < ’16))
→ (putnth (value,

i + ((’8 ∗ id)
+ decr-mod (getnth (’1,

getnth (id ,
table (’8,

os-ibuffers (os)))),
’4)),

os-ibuffers (os))
= putseg (putnth (value,

i + decr-mod (getnth (’1,
os-current-ibuffer (id , os)),

’4),
os-current-ibuffer (id , os)),

’8 ∗ id ,
os-ibuffers (os)))

Event: Disable contract-putnth-into-current-ibuffer1.

Theorem: contract-putnth-into-current-ibuffer2
(((i + getnth (’1, os-current-ibuffer (id , os))) < ’8) ∧ (id < ’16))
→ (putnth (value,

i + ((’8 ∗ id)
+ getnth (’1,

getnth (id , table (’8, os-ibuffers (os))))),
os-ibuffers (os))

= putseg (putnth (value,
i + getnth (’1, os-current-ibuffer (id , os)),
os-current-ibuffer (id , os)),

’8 ∗ id ,
os-ibuffers (os)))

Event: Disable contract-putnth-into-current-ibuffer2.

Definition:
os-ibuffers-with-dequeued-character (os)
= putseg (array-deq (os-current-ibuffer (os-current-taskid (os), os)),

’8 ∗ os-current-taskid (os),
os-ibuffers (os))

423



Theorem: length-os-ibuffers-with-dequeued-character
length (os-ibuffers-with-dequeued-character (os)) = ’128

Event: Disable length-os-ibuffers-with-dequeued-character.

Theorem: plistp-os-ibuffers-with-dequeued-character
plistp (os-ibuffers-with-dequeued-character (os))

Event: Disable plistp-os-ibuffers-with-dequeued-character.

Definition:
os-ibuffers-with-qreplaced-overflow-character (os)
= putseg (array-qreplace (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8, os-ibuffers (os)))),
’8 ∗ tm-interrupting-input-port (tm-iports (os)),
os-ibuffers (os))

Theorem: length-os-ibuffers-with-qreplaced-overflow-character
length (os-ibuffers-with-qreplaced-overflow-character (os)) = ’128

Event: Disable length-os-ibuffers-with-qreplaced-overflow-character.

Theorem: plistp-os-ibuffers-with-qreplaced-overflow-character
plistp (os-ibuffers-with-qreplaced-overflow-character (os))

Event: Disable plistp-os-ibuffers-with-qreplaced-overflow-character.

Definition:
os-ibuffers-with-enqueued-overflow-character (os)
= putseg (array-enq (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8, os-ibuffers (os)))),
’8 ∗ tm-interrupting-input-port (tm-iports (os)),
os-ibuffers (os))

Theorem: length-os-ibuffers-with-enqueued-overflow-character
length (os-ibuffers-with-enqueued-overflow-character (os)) = ’128

Event: Disable length-os-ibuffers-with-enqueued-overflow-character.
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Theorem: plistp-os-ibuffers-with-enqueued-overflow-character
plistp (os-ibuffers-with-enqueued-overflow-character (os))

Event: Disable plistp-os-ibuffers-with-enqueued-overflow-character.

Definition:
os-ibuffers-with-enqueued-character (os)
= putseg (array-enq (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))),
getnth (tm-interrupting-input-port (tm-iports (os)),

table (’8, os-ibuffers (os)))),
’8 ∗ tm-interrupting-input-port (tm-iports (os)),
os-ibuffers (os))

Theorem: length-os-ibuffers-with-enqueued-character
length (os-ibuffers-with-enqueued-character (os)) = ’128

Event: Disable length-os-ibuffers-with-enqueued-character.

Theorem: plistp-os-ibuffers-with-enqueued-character
plistp (os-ibuffers-with-enqueued-character (os))

Event: Disable plistp-os-ibuffers-with-enqueued-character.

Theorem: mapup-queue-getnth-for-ibuffers
(good-os (os) ∧ (id < ’16))
→ (mapup-queue (getnth (id , table (’8, os-ibuffers (os))))

= getnth (id , mapup-os-ibuffers (os)))

Event: Disable mapup-queue-getnth-for-ibuffers.

Theorem: length-finite-number-queue-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536) → (length (queue) = ’8)

Event: Disable length-finite-number-queue-corollary-for-obuffers.

Theorem: plistp-finite-number-queue-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536) → plistp (queue)

Event: Disable plistp-finite-number-queue-corollary-for-obuffers.

Theorem: array-queuep-finite-number-queue-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536) → array-queuep (queue)
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Event: Disable array-queuep-finite-number-queue-corollary-for-obuffers.

Theorem: finite-number-queue-qhead-size-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’0, queue) ∈ N) ∧ (getnth (’0, queue) < ’4))

Event: Disable finite-number-queue-qhead-size-corollary-for-obuffers.

Theorem: finite-number-queue-qtail-size-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’1, queue) ∈ N) ∧ (getnth (’1, queue) < ’4))

Event: Disable finite-number-queue-qtail-size-corollary-for-obuffers.

Theorem: finite-number-queue-qcurrlength-size-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536)
→ ((getnth (’2, queue) ∈ N) ∧ (getnth (’2, queue) < ’5))

Event: Disable finite-number-queue-qcurrlength-size-corollary-for-obuffers.

Theorem: finite-number-queue-qmaxlength-value-corollary-for-obuffers
finite-number-queuep (queue, ’4, ’65536) → (getnth (’3, queue) = ’4)

Event: Disable finite-number-queue-qmaxlength-value-corollary-for-obuffers.

Theorem: finite-number-queuep-array-enq-finite-number-queue-corollary-for-obuffers
(finite-number-queuep (queue, ’4, ’65536)
∧ ((¬ array-qfullp (queue)) ∧ ((item ∈ N) ∧ (item < ’65536))))
→ finite-number-queuep (array-enq (item, queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-enq-finite-number-queue-corollary-
for-obuffers.

Theorem: finite-number-queuep-array-deq-finite-number-queue-corollary-for-obuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ finite-number-queuep (array-deq (queue), ’4, ’65536)

Event: Disable finite-number-queuep-array-deq-finite-number-queue-corollary-
for-obuffers.

Theorem: array-qfirst-finite-number-queue-corollary-for-obuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) ∈ N) ∧ (array-qfirst (queue) < ’65536))
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Event: Disable array-qfirst-finite-number-queue-corollary-for-obuffers.

Theorem: remainder-array-qfirst-finite-number-queue-corollary-for-obuffers
(finite-number-queuep (queue, ’4, ’65536) ∧ (¬ array-qemptyp (queue)))
→ ((array-qfirst (queue) mod ’65536) = array-qfirst (queue))

Event: Disable remainder-array-qfirst-finite-number-queue-corollary-for-obuffers.

Event: Let us define the theory finite-number-queue-corollaries-for-obuffers
to consist of the following events: remainder-array-qfirst-finite-number-queue-
corollary-for-obuffers, array-qfirst-finite-number-queue-corollary-for-obuffers, finite-
number-queuep-array-deq-finite-number-queue-corollary-for-obuffers, finite-number-
queuep-array-enq-finite-number-queue-corollary-for-obuffers, finite-number-queue-
qmaxlength-value-corollary-for-obuffers, finite-number-queue-qcurrlength-size-corollary-
for-obuffers, finite-number-queue-qtail-size-corollary-for-obuffers, finite-number-
queue-qhead-size-corollary-for-obuffers, array-queuep-finite-number-queue-corollary-
for-obuffers, plistp-finite-number-queue-corollary-for-obuffers, length-finite-number-
queue-corollary-for-obuffers.

Event: Let us define the theory finite-number-queue-corollaries-for-obuffers1
to consist of the following events: remainder-array-qfirst-finite-number-queue-
corollary-for-obuffers, array-qfirst-finite-number-queue-corollary-for-obuffers, finite-
number-queuep-array-deq-finite-number-queue-corollary-for-obuffers, finite-number-
queuep-array-enq-finite-number-queue-corollary-for-obuffers, finite-number-queue-
qcurrlength-size-corollary-for-obuffers, finite-number-queue-qtail-size-corollary-
for-obuffers, finite-number-queue-qhead-size-corollary-for-obuffers, array-queuep-
finite-number-queue-corollary-for-obuffers, plistp-finite-number-queue-corollary-
for-obuffers, length-finite-number-queue-corollary-for-obuffers.

Definition: os-obuffers-address-plus-qtail-field = ’372

Definition: os-obuffers-address-plus-qcurrlength-field = ’373

Definition: os-obuffers-address-plus-qmaxlength-field = ’374

Definition: os-obuffers-address-plus-qarray-field = ’375

Definition:
os-current-obuffer (id , os) = getnth (id , table (’8, os-obuffers (os)))

Theorem: finite-number-queuep-current-obuffer
(good-os (os) ∧ (id < ’16))
→ finite-number-queuep (getnth (id , table (’8, os-obuffers (os))),

’4,
’65536)
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Event: Disable finite-number-queuep-current-obuffer.

(PROVE-LEMMA
OS-OBUFFERS-ADDRESS-FACTS
(REWRITE)
(IMPLIES
(LESSP I ’16)
(AND
(EQUAL (LESSP (TIMES ’8 I) ’65536)

’*1*TRUE)
(AND
(EQUAL (LESSP (PLUS ’371 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND
(EQUAL (LESSP (PLUS ’372 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND
(EQUAL (LESSP (PLUS ’373 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’374 (TIMES ’8 I))
’65536)

’*1*TRUE)
(AND (EQUAL (LESSP (PLUS ’375 (TIMES ’8 I))

’65536)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’1 (TIMES ’8 I)) ’128)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’2 (TIMES ’8 I)) ’128)
’*1*TRUE)

(AND (EQUAL (LESSP (PLUS ’3 (TIMES ’8 I)) ’128)
’*1*TRUE)

(EQUAL (LESSP (PLUS ’4 (TIMES ’8 I)) ’128)
’*1*TRUE)))))))))))

((ENABLE-THEORY GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable os-obuffers-address-facts.
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Theorem: lessp-plus-facts-for-obuffers
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (id < ’16)))
→ ((((’4

+ ((’8 ∗ id)
+ getnth (’1, getnth (id , table (’8, os-obuffers (os))))))

< ’128)
= ’*1*true)
∧ (((’375

+ ((’8 ∗ id)
+ getnth (’1,

getnth (id , table (’8, os-obuffers (os))))))
< ’65536)

= ’*1*true))

Event: Disable lessp-plus-facts-for-obuffers.

Theorem: lessp-qmaxlength-field-os-current-obuffer-tm-wordlub
(good-tm (os) ∧ (id < ’16))
→ (getnth (’3, getnth (id , table (’8, os-obuffers (os)))) < ’65536)

Event: Disable lessp-qmaxlength-field-os-current-obuffer-tm-wordlub.

Theorem: obuffer-address-facts
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (((’375

+ ((’8 ∗ tm-interrupting-output-port (tm-oports (os)))
+ getnth (’0,

getnth (tm-interrupting-output-port (tm-oports (os)),
table (’8, os-obuffers (os))))))

< ’65536)
= ’*1*true)

Event: Disable obuffer-address-facts.

Theorem: access-current-obuffer
((id < ’16) ∧ (i < ’8))
→ (getnth (i + (’8 ∗ id), os-obuffers (os))

= getnth (i , os-current-obuffer (id , os)))

Event: Disable access-current-obuffer.

Theorem: contract-getnth-from-current-obuffer
(((’4 + getnth (’1, os-current-obuffer (id , os))) < ’8) ∧ (id < ’16))

429



→ (getnth (’4
+ ((’8 ∗ id)

+ getnth (’1,
getnth (id , table (’8, os-obuffers (os))))),

os-obuffers (os))
= getnth (’4 + getnth (’1, os-current-obuffer (id , os)),

os-current-obuffer (id , os)))

Event: Disable contract-getnth-from-current-obuffer.

Theorem: contract-putnth-into-current-obuffer
(((i + getnth (’1, os-current-obuffer (id , os))) < ’8) ∧ (id < ’16))
→ (putnth (value,

i + ((’8 ∗ id)
+ getnth (’1,

getnth (id , table (’8, os-obuffers (os))))),
os-obuffers (os))

= putseg (putnth (value,
i + getnth (’1, os-current-obuffer (id , os)),
os-current-obuffer (id , os)),

’8 ∗ id ,
os-obuffers (os)))

Event: Disable contract-putnth-into-current-obuffer.

Theorem: contract-putnth-into-current-obuffer1
((i ∈ N) ∧ ((i < ’4) ∧ (id < ’16)))
→ (putnth (value, i + (’8 ∗ id), os-obuffers (os))

= putseg (putnth (value, i , os-current-obuffer (id , os)),
’8 ∗ id ,
os-obuffers (os)))

Event: Disable contract-putnth-into-current-obuffer1.

Theorem: contract-getnth-from-current-obuffer1
(((’4 + getnth (’0, os-current-obuffer (id , os))) < ’8) ∧ (id < ’16))
→ (getnth (’4

+ ((’8 ∗ id)
+ getnth (’0,

getnth (id , table (’8, os-obuffers (os))))),
os-obuffers (os))

= getnth (’4 + getnth (’0, os-current-obuffer (id , os)),
os-current-obuffer (id , os)))
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Event: Disable contract-getnth-from-current-obuffer1.

Theorem: access-current-obuffer-qhead
(id < ’16)
→ (getnth (’8 ∗ id , os-obuffers (os))

= getnth (’0, os-current-obuffer (id , os)))

Event: Disable access-current-obuffer-qhead.

Definition:
os-obuffers-with-enqueued-character (os)
= putseg (array-enq (getnth (’3, tm-regs (os)),

os-current-obuffer (os-current-taskid (os), os)),
’8 ∗ os-current-taskid (os),
os-obuffers (os))

Theorem: length-os-obuffers-with-enqueued-character
length (os-obuffers-with-enqueued-character (os)) = ’128

Event: Disable length-os-obuffers-with-enqueued-character.

Theorem: plistp-os-obuffers-with-enqueued-character
plistp (os-obuffers-with-enqueued-character (os))

Event: Disable plistp-os-obuffers-with-enqueued-character.

Definition:
os-obuffers-with-dequeued-character (os)
= putseg (array-deq (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)),
’8 ∗ tm-interrupting-output-port (tm-oports (os)),
os-obuffers (os))

Theorem: length-os-obuffers-with-dequeued-character
length (os-obuffers-with-dequeued-character (os)) = ’128

Event: Disable length-os-obuffers-with-dequeued-character.

Theorem: plistp-os-obuffers-with-dequeued-character
plistp (os-obuffers-with-dequeued-character (os))

Event: Disable plistp-os-obuffers-with-dequeued-character.
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Theorem: restore-regs
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (getseg (’0,

’8,
getseg (’9 ∗ array-qfirst (os-readyq (os)),

’9,
putseg (tm-cpu (os),

’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os))))

= tm-regs (os))

Event: Disable restore-regs.

Theorem: restore-regs1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (getseg (’0,

’8,
getnth (array-qfirst (os-readyq (os)),

table (’9,
putseg (tm-cpu (os),

’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os)))))

= tm-regs (os))

Event: Disable restore-regs1.

Theorem: restore-cc
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

putseg (tm-cpu (os),
’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os)))

mod ’4)
= tm-cc (os))

Event: Disable restore-cc.

Theorem: restore-error
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

putseg (tm-cpu (os),
’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os)))
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mod ’256)
÷ ’4)

= tm-error (os))

Event: Disable restore-error.

Theorem: restore-svcflag
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

putseg (tm-cpu (os),
’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os)))

mod ’512)
÷ ’256)

= tm-svcflag (os))

Event: Disable restore-svcflag.

Theorem: restore-svcid
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

putseg (tm-cpu (os),
’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os)))

÷ ’512)
= tm-svcid (os))

Event: Disable restore-svcid.

Definition:
os-task-table-with-delivered-character (os)
= putseg (putnth (array-qfirst (getnth (os-current-taskid (os),

table (’8, os-ibuffers (os)))),
’3,
tm-cpu (os)),

’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os))

Theorem: length-os-task-table-with-delivered-character
length (os-task-table-with-delivered-character (os)) = ’144

Event: Disable length-os-task-table-with-delivered-character.
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Theorem: plistp-os-task-table-with-delivered-character
plistp (os-task-table-with-delivered-character (os))

Event: Disable plistp-os-task-table-with-delivered-character.

Theorem: restore-regs-for-tyi-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (getseg (’0,

’8,
getnth (array-qfirst (os-readyq (os)),

table (’9, os-task-table-with-delivered-character (os))))
= putnth (array-qfirst (getnth (os-current-taskid (os),

table (’8, os-ibuffers (os)))),
’3,
tm-regs (os)))

Event: Disable restore-regs-for-tyi-svc-return.

Theorem: restore-cc-for-tyi-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

os-task-table-with-delivered-character (os))
mod ’4)

= tm-cc (os))

Event: Disable restore-cc-for-tyi-svc-return.

Theorem: restore-error-for-tyi-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

os-task-table-with-delivered-character (os))
mod ’256)
÷ ’4)

= tm-error (os))

Event: Disable restore-error-for-tyi-svc-return.

Theorem: restore-svcid-for-tyi-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

os-task-table-with-delivered-character (os))
÷ ’512)

= tm-svcid (os))
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Event: Disable restore-svcid-for-tyi-svc-return.

Definition:
os-task-table-with-delivered-message (os)
= putseg (putnth (array-qfirst (getnth (array-qfirst (os-readyq (os))

+ (’16
∗ (getnth (’2,

tm-regs (os))
mod ’16)),

table (’8, os-mbuffers (os)))),
’3,
tm-cpu (os)),

’9 ∗ array-qfirst (os-readyq (os)),
os-task-table (os))

Theorem: length-os-task-table-with-delivered-message
length (os-task-table-with-delivered-message (os)) = ’144

Event: Disable length-os-task-table-with-delivered-message.

Theorem: plistp-os-task-table-with-delivered-message
plistp (os-task-table-with-delivered-message (os))

Event: Disable plistp-os-task-table-with-delivered-message.

Theorem: restore-regs-for-receive-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (getseg (’0,

’8,
getnth (array-qfirst (os-readyq (os)),

table (’9, os-task-table-with-delivered-message (os))))
= putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os)),

’3,
tm-regs (os)))

Event: Disable restore-regs-for-receive-svc-return.

Theorem: restore-cc-for-receive-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

os-task-table-with-delivered-message (os))
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mod ’4)
= tm-cc (os))

Event: Disable restore-cc-for-receive-svc-return.

Theorem: restore-error-for-receive-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

os-task-table-with-delivered-message (os))
mod ’256)
÷ ’4)

= tm-error (os))

Event: Disable restore-error-for-receive-svc-return.

Theorem: restore-svcid-for-receive-svc-return
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((getnth (’8 + (’9 ∗ array-qfirst (os-readyq (os))),

os-task-table-with-delivered-message (os))
÷ ’512)

= tm-svcid (os))

Event: Disable restore-svcid-for-receive-svc-return.

Event: Let us define the theory executable-fns to consist of the following
events: *1*greaterp, *1*leq, *1*geq, *1*member, *1*iff, *1*ord-lessp, *1*or-
dinalp, *1*assoc, *1*pairlist, *1*subrp, *1*apply-subr, *1*formals, *1*body,
*1*fix-cost, *1*strip-cars, *1*sum-cdrs, *1*v&c$, *1*v&c-apply$, *1*eval$, *1*quantifier-
initial-value, *1*add-to-set, *1*append, *1*max, *1*union, *1*quantifier-operation,
*1*for, *1*exp, *1*divides, *1*number-and-list-induction, *1*double-number-
induction, *1*double-number-double-list-induction, *1*lessp-quotient-induction,
*1*min, *1*lessp-quotient-quotient-induction, *1*length, *1*insert, *1*occur-
rences, *1*remove, *1*permutation, *1*plistp, *1*setp, *1*sorted, *1*transitivity-
of-permutation-induction, *1*setp-permutation-induction, *1*getnth, *1*put-
nth, *1*getseg, *1*putseg, *1*fixlength, *1*firstn, *1*nthcdr, *1*getnth-getseg-
induction, *1*integer-induction-instance, *1*getseg-putseg-induction, *1*nested-
intervals, *1*strange-induction, *1*getnth2, *1*putnth2, *1*reverse, *1*finite-
numberp, *1*number-listp, *1*finite-number-listp, *1*non-zero-listp, *1*tablep,
*1*table, *1*flatten, *1*integer-nthcdr-induction, *1*finite-number-tablep, *1*non-
last, *1*incr-mod, *1*decr-mod, *1*qfirst, *1*enq, *1*deq, *1*qemptyp, *1*qfullp,
*1*qreplace, *1*qhead-field, *1*qtail-field, *1*qcurrlength-field, *1*qmaxlength-
field, *1*qarray-field, *1*delta, *1*array-qindex-relation, *1*array-queuep, *1*array-
enq, *1*array-deq, *1*array-qfirst, *1*array-qfullp, *1*array-qemptyp, *1*array-
nonlast, *1*array-qreplace, *1*delta-segment, *1*mapup-queue, *1*qfirst2, *1*enq2,
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*1*deq2, *1*qfullp2, *1*qemptyp2, *1*tm-wordsize, *1*tm-wordlub, *1*alu-
result, *1*alu-value, *1*alu-carry, *1*tm-alu-decr, *1*tm-alu-decr-mod, *1*tm-
alu-difference, *1*tm-alu-incr, *1*tm-alu-incr-mod, *1*tm-alu-mod, *1*tm-alu-
mult, *1*tm-alu-plus, *1*tm-incr, *1*tm-incrn, *1*tm-decr, *1*tm-shellp, *1*tm-
memory, *1*tm-regs, *1*tm-cc, *1*tm-error, *1*tm-svcflag, *1*tm-svcid, *1*tm-
base, *1*tm-limit, *1*tm-slimit, *1*tm-svmode, *1*tm-rwstate, *1*tm-clock,
*1*tm-iports, *1*tm-oports, *1*tm-regsize, *1*tm-charsize, *1*tm-ccsize, *1*tm-
errorsize, *1*tm-svcflagsize, *1*tm-svcidsize, *1*tm-cclub, *1*tm-errorlub, *1*tm-
svcflaglub, *1*tm-svcidlub, *1*tm-reglength, *1*tm-memlength, *1*tm-charlub,
*1*tm-port-length, *1*tm-pc-address, *1*tm-sp-address, *1*tm-set-memory, *1*tm-
set-regs, *1*tm-set-cc, *1*tm-set-error, *1*tm-set-svcflag, *1*tm-set-svcid, *1*tm-
set-base, *1*tm-set-limit, *1*tm-set-slimit, *1*tm-set-svmode, *1*tm-set-rwstate,
*1*tm-set-clock, *1*tm-set-iports, *1*tm-set-oports, *1*tm-pc, *1*tm-set-pc,
*1*tm-sp, *1*tm-set-sp, *1*tm-non-zero-no-carry-condition, *1*tm-zero-no-carry-
condition, *1*tm-non-zero-carry-condition, *1*tm-zero-carry-condition, *1*tm-
cc-value, *1*tm-cc-divisor, *1*tm-error-divisor, *1*tm-svcflag-divisor, *1*tm-
pack-psw, *1*tm-unpack-cc, *1*tm-unpack-error, *1*tm-unpack-svcflag, *1*tm-
unpack-svcid, *1*tm-register-save-area-addr, *1*tm-clock-new-pc-addr, *1*tm-
error-new-pc-addr, *1*tm-svc-new-pc-addr, *1*tm-input-new-pc-addr, *1*tm-
output-new-pc-addr, *1*tm-svcid-addr, *1*tm-input-devid-addr, *1*tm-input-
char-addr, *1*tm-output-devid-addr, *1*tm-no-error, *1*tm-halt-status, *1*tm-
opcode-error, *1*tm-privilege-error, *1*tm-stack-overflow-error, *1*tm-stack-
underflow-error, *1*tm-address-error, *1*tm-pc-address-error, *1*tm-supervisor-
mode, *1*tm-user-mode, *1*tm-in-supervisor-mode, *1*tm-wait-state, *1*tm-
run-state, *1*tm-waiting, *1*tm-svc, *1*tm-no-svc, *1*tm-cleared-svcflag, *1*tm-
iportp, *1*tm-iinterrupt-flag, *1*tm-ierror-flag, *1*tm-ichar, *1*tm-oportp, *1*tm-
ointerrupt-flag, *1*tm-obusy-flag, *1*tm-ochar, *1*tm-iport-errorp, *1*tm-clear-
input-interrupt, *1*tm-post-input-interrupt, *1*tm-oport-idlep, *1*tm-start-output,
*1*tm-post-output-interrupt, *1*tm-clear-output-interrupt, *1*real-addr, *1*real-
addr-source, *1*real-addr-num, *1*tm-arg-mode, *1*tm-arg-datum, *1*tm-arg-
index, *1*tm-fix-word, *1*tm-fix-reg-address, *1*tm-compute-address, *1*tm-
good-address, *1*tm-incr-address, *1*tm-incrn-address, *1*tm-fetch-from-memory,
*1*tm-store-in-memory, *1*tm-fetch-from-regmem, *1*tm-store-in-regmem, *1*tm-
fetch, *1*tm-store, *1*tm-stack-overflowp, *1*tm-stack-underflowp, *1*tm-execute-
add, *1*tm-execute-branch, *1*tm-execute-branch-on-zero, *1*tm-execute-branch-
not-zero, *1*tm-execute-call, *1*tm-execute-compare, *1*tm-execute-decr, *1*tm-
execute-decr-mod, *1*tm-execute-incr, *1*tm-execute-incr-mod, *1*tm-execute-
load-base, *1*tm-execute-load-limit, *1*tm-execute-load-psw, *1*tm-execute-
mod, *1*tm-execute-move, *1*tm-execute-multiply, *1*tm-execute-post-output-
interrupt, *1*tm-execute-return, *1*tm-execute-run, *1*tm-execute-set-clock,
*1*tm-execute-start-output, *1*tm-execute-svc, *1*tm-execute-svc-return, *1*tm-
execute-test-iport, *1*tm-execute-test-oport, *1*tm-execute-wait, *1*tm-opcode-
size, *1*tm-mode-size, *1*tm-index-size, *1*tm-opcode-divisor, *1*tm-mode1-
divisor, *1*tm-index1-divisor, *1*tm-mode2-divisor, *1*tm-opcode, *1*tm-mode1,
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*1*tm-index1, *1*tm-mode2, *1*tm-index2, *1*tm-nullary-instructionp, *1*tm-
unary-instructionp, *1*tm-datum1, *1*tm-datum2, *1*tm-arg1, *1*tm-arg2,
*1*tm-return-opcode, *1*tm-wait-opcode, *1*tm-run-opcode, *1*tm-execute-
nullary, *1*tm-br-opcode, *1*tm-brnz-opcode, *1*tm-brz-opcode, *1*tm-call-
opcode, *1*tm-decr-opcode, *1*tm-incr-opcode, *1*tm-lbase-opcode, *1*tm-
llimit-opcode, *1*tm-lpsw-opcode, *1*tm-post-opcode, *1*tm-svc-opcode, *1*tm-
svc-return-opcode, *1*tm-testi-opcode, *1*tm-testo-opcode, *1*tm-time-opcode,
*1*tm-execute-unary, *1*tm-add-opcode, *1*tm-compare-opcode, *1*tm-decr-
mod-opcode, *1*tm-incr-mod-opcode, *1*tm-mod-opcode, *1*tm-move-opcode,
*1*tm-mult-opcode, *1*tm-stout-opcode, *1*tm-execute-binary, *1*tm-execute-
instruction, *1*tm-fetch-opcode, *1*tm-fetch-arg1, *1*tm-fetch-arg2, *1*tm-
execute, *1*tm-decrement-clock, *1*tm-good-pc-address, *1*tm-fetch-execute,
*1*tm-fetch-new-pc-on-interrupt, *1*tm-store-old-psw-on-interrupt, *1*tm-clock-
interruptp, *1*tm-execute-clock-interrupt, *1*tm-errorp, *1*tm-execute-error-
interrupt, *1*tm-svc-interruptp, *1*tm-store-svcid-on-interrupt, *1*tm-execute-
svc-interrupt, *1*tm-overflow-char, *1*tm-some-input-interruptp, *1*tm-input-
interruptp, *1*tm-interrupting-input-port, *1*tm-store-interrupting-input-device,
*1*tm-execute-input-interrupt, *1*tm-some-output-interruptp, *1*tm-output-
interruptp, *1*tm-interrupting-output-port, *1*tm-store-interrupting-output-device,
*1*tm-execute-output-interrupt, *1*tm-device-input-eventp, *1*tm-idevid, *1*tm-
idatum, *1*tm-device-output-eventp, *1*tm-odevid, *1*tm-post-interrupt, *1*tm-
step, *1*tm-processor.

Definition:
os-intended-clock-interrupt (tm)
= tm-set-memory (putnth (tm-pc (tm),

’0,
putnth (tm-sp (tm),

’1,
putnth (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’2,
putseg (os-task-table (tm),

’15,
putseg (os-segment-table (tm),

’159,
putseg (os-readyq (tm),

’191,
putseg (os-code (tm),

’2547,
tm-memory (tm)))))))),
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tm-set-pc (’2654,
tm-set-sp (’3310,

tm-set-svmode (’1,
tm-set-error (’0,

tm-set-rwstate (’0,
tm))))))

Theorem: equivalence-of-clock-interrupt-expressions
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-execute-clock-interrupt (os) = os-intended-clock-interrupt (os))

Event: Disable equivalence-of-clock-interrupt-expressions.

Definition:
os-time-for-clock-interrupt-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

(DEFN OS-CLOCK-INTERRUPT-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG

(OS-NEW-TASK-TABLE OS)
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’15
(PUTSEG (OS-SEGMENT-TABLE OS)

’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2656

’3310
(TM-MEMORY OS))))))))))))

(PUTNTH ’2656
’0
(PUTNTH ’3310

’1
(PUTNTH (TM-R2 OS)

’2
(PUTNTH (TM-R3 OS)

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
(TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS))))
’8))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-clock-interrupt-handler-thru-save-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-clock-interrupt (os),

os-time-for-clock-interrupt-handler-thru-save-state (os))
= os-clock-interrupt-handler-thru-save-state (os))

Event: Disable trace-clock-interrupt-handler-thru-save-state.
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Definition:
os-time-for-clock-interrupt-handler-to-dispatcher (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-CLOCK-INTERRUPT-HANDLER-TO-DISPATCHER
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG

(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG (OS-SEGMENT-TABLE OS)

’159
(PUTSEG (ARRAY-ENQ (ARRAY-QFIRST (OS-READYQ OS))

(ARRAY-DEQ (OS-READYQ OS)))
’191
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2665

’3310
(TM-MEMORY OS))))))))))))

(PUTNTH ’3206
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’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH ’191

’3
(PUTNTH (PLUS ’195

(GETNTH ’1
(ARRAY-DEQ (OS-READYQ OS))))

’4
(TM-REGS OS))))))

(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1
(ARRAY-DEQ (OS-READYQ OS)))

’16))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-clock-interrupt-handler-to-dispatcher
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-clock-interrupt-handler-thru-save-state (os),

os-time-for-clock-interrupt-handler-to-dispatcher (os))
= os-clock-interrupt-handler-to-dispatcher (os))

Event: Disable trace-clock-interrupt-handler-to-dispatcher.

Definition:
os-time-for-clock-interrupt-handler-to-restore-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick)

(DEFN OS-CLOCK-INTERRUPT-HANDLER-TO-RESTORE-STATE
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(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG

(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG (OS-SEGMENT-TABLE OS)

’159
(PUTSEG (ARRAY-ENQ (ARRAY-QFIRST (OS-READYQ OS))

(ARRAY-DEQ (OS-READYQ OS)))
’191
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))

(PUTNTH ’2601
’0
(PUTNTH ’3309

’1
(PUTNTH (ARRAY-QFIRST (ARRAY-ENQ (ARRAY-QFIRST (OS-READYQ OS))

(ARRAY-DEQ (OS-READYQ OS))))
’2
(PUTNTH ’191

’3
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(PUTNTH (PLUS ’195
(GETNTH ’1

(ARRAY-DEQ (OS-READYQ OS))))
’4
(TM-REGS OS))))))

(TM-CC-VALUE (TM-ALU-PLUS ’195
(GETNTH ’0

(ARRAY-ENQ (ARRAY-QFIRST (OS-READYQ OS))
(ARRAY-DEQ (OS-READYQ OS))))))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-clock-interrupt-handler-to-restore-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-clock-interrupt-handler-to-dispatcher (os),

os-time-for-clock-interrupt-handler-to-restore-state (os))
= os-clock-interrupt-handler-to-restore-state (os))

Event: Disable trace-clock-interrupt-handler-to-restore-state.

Definition:
os-clock-new-readyq (os)
= array-enq (array-qfirst (os-readyq (os)), array-deq (os-readyq (os)))

Definition:
os-time-for-clock-interrupt-handler-to-finish (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)

(DEFN OS-CLOCK-INTERRUPT-HANDLER
(OS)
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(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG

(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG (OS-SEGMENT-TABLE OS)

’159
(PUTSEG (OS-CLOCK-NEW-READYQ OS)

’191
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-CC (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)
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(OS-NEW-SVCFLAG (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-BASE (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-LIMIT (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-clock-interrupt-handler-to-finish
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-clock-interrupt-handler-to-restore-state (os),

os-time-for-clock-interrupt-handler-to-finish (os))
= os-clock-interrupt-handler (os))

Event: Disable trace-clock-interrupt-handler-to-finish.

Definition:
os-cih-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-cih-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-time-for-clock-interrupt-handler (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Theorem: rewrite-clock-trace1
tm-processor (os-intended-clock-interrupt (os),

os-time-for-clock-interrupt-handler (os))
= tm-processor (tm-processor (os-intended-clock-interrupt (os),

os-time-for-clock-interrupt-handler-thru-save-state (os)),
os-cih-time1 (os))

Event: Disable rewrite-clock-trace1.

Theorem: rewrite-clock-trace2
tm-processor (os-clock-interrupt-handler-thru-save-state (os), os-cih-time1 (os))
= tm-processor (tm-processor (os-clock-interrupt-handler-thru-save-state (os),

os-time-for-clock-interrupt-handler-to-dispatcher (os)),
os-cih-time2 (os))

Event: Disable rewrite-clock-trace2.

Theorem: rewrite-clock-trace3
tm-processor (os-clock-interrupt-handler-to-dispatcher (os), os-cih-time2 (os))
= tm-processor (tm-processor (os-clock-interrupt-handler-to-dispatcher (os),

os-time-for-clock-interrupt-handler-to-restore-state (os)),
os-time-for-clock-interrupt-handler-to-finish (os))

Event: Disable rewrite-clock-trace3.

Theorem: trace-clock-interrupt-handler
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-clock-interrupt (os),

os-time-for-clock-interrupt-handler (os))
= os-clock-interrupt-handler (os))

Event: Disable trace-clock-interrupt-handler.

Definition:
os-intended-error-interrupt (tm)
= tm-set-memory (putnth (tm-pc (tm),

447



’0,
putnth (tm-sp (tm),

’1,
putnth (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’2,
putseg (os-task-table (tm),

’15,
putseg (os-segment-table (tm),

’159,
putseg (os-readyq (tm),

’191,
putseg (os-status-table (tm),

’211,
putseg (os-code (tm),

’2547,
tm-memory (tm))))))))),

tm-set-pc (’2667,
tm-set-sp (’3310,

tm-set-svmode (’1,
tm-set-error (’0,

tm-set-rwstate (’0,
tm))))))

Theorem: equivalence-of-error-interrupt-expressions
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-execute-error-interrupt (os) = os-intended-error-interrupt (os))

Event: Disable equivalence-of-error-interrupt-expressions.

Definition:
os-time-for-error-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

(DEFN OS-ERROR-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
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(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2669

’3310
(TM-MEMORY OS)))))))))))))

(PUTNTH ’2669
’0
(PUTNTH ’3310

’1
(PUTNTH (TM-R2 OS)

’2
(PUTNTH (TM-R3 OS)

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
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(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

’8))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-error-handler-thru-save-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-thru-save-state (os))
= os-error-handler-thru-save-state (os))

Event: Disable trace-error-handler-thru-save-state.

Definition:
os-time-for-error-handler-to-dispatcher (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick)

(DEFN OS-ERROR-HANDLER-TO-DISPATCHER
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
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(TM-SVCID OS))
’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (ARRAY-DEQ (OS-READYQ OS))

’191
(PUTSEG (OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))

’1
’0
OS)

’211
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2676

’3310
(TM-MEMORY OS)))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310

’1
(PUTNTH (PLUS ’211

(TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS))))

’2
(PUTNTH ’191 ’3 (TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS)))

’211))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
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(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-error-handler-to-dispatcher
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-error-handler-thru-save-state (os),

os-time-for-error-handler-to-dispatcher (os))
= os-error-handler-to-dispatcher (os))

Event: Disable trace-error-handler-to-dispatcher.

Definition:
os-time-for-error-handler-to-wait-state (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-ERROR-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14

452



(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (ARRAY-DEQ (OS-READYQ OS))

’191
(PUTSEG (OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))

’1
’0
OS)

’211
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3211

’3310
(TM-MEMORY OS)))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (PLUS ’211

(TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS))))

’2
(PUTNTH ’191 ’3 (TM-REGS OS)))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-error-handler-to-wait-state
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(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (tm-processor (os-error-handler-to-dispatcher (os),

os-time-for-error-handler-to-wait-state (os))
= os-error-handler-path1 (os))

Event: Disable trace-error-handler-to-wait-state.

Definition:
os-time-for-error-handler-to-restore-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick)

(DEFN OS-ERROR-HANDLER-TO-RESTORE-STATE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (ARRAY-DEQ (OS-READYQ OS))

’191
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(PUTSEG (OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’1
’0
OS)

’211
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS)))))))))))))

(PUTNTH ’2601
’0
(PUTNTH ’3309

’1
(PUTNTH (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))

’2
(PUTNTH ’191 ’3 (TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS ’195
(GETNTH ’0

(ARRAY-DEQ (OS-READYQ OS)))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-error-handler-to-restore-state
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-error-handler-to-dispatcher (os),

os-time-for-error-handler-to-restore-state (os))
= os-error-handler-to-restore-state (os))

Event: Disable trace-error-handler-to-restore-state.
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Definition:
os-time-for-error-handler-to-finish (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)

(DEFN OS-ERROR-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (ARRAY-DEQ (OS-READYQ OS))

’191
(PUTSEG (OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))

’1
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’0
OS)

’211
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS)))))))))))))

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-BASE (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-LIMIT (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-error-handler-to-finish
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-error-handler-to-restore-state (os),

os-time-for-error-handler-to-finish (os))
= os-error-handler-path2 (os))

Event: Disable trace-error-handler-to-finish.

Definition:
os-error-time1 (os)
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= ’(tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-time-for-error-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-error-trace1
tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-path1 (os))
= tm-processor (tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-thru-save-state (os)),
os-error-time1 (os))

Event: Disable rewrite-error-trace1.

Theorem: rewrite-error-trace2
tm-processor (os-error-handler-thru-save-state (os), os-error-time1 (os))
= tm-processor (tm-processor (os-error-handler-thru-save-state (os),

os-time-for-error-handler-to-dispatcher (os)),
os-time-for-error-handler-to-wait-state (os))

Event: Disable rewrite-error-trace2.

Theorem: trace-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-path1 (os))
= os-error-handler-path1 (os))

Event: Disable trace-error-handler-path1.

Definition:
os-error-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)
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Definition:
os-error-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-time-for-error-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Theorem: rewrite-error-trace3
tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-path2 (os))
= tm-processor (tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-thru-save-state (os)),
os-error-time2 (os))

Event: Disable rewrite-error-trace3.

Theorem: rewrite-error-trace4
tm-processor (os-error-handler-thru-save-state (os), os-error-time2 (os))
= tm-processor (tm-processor (os-error-handler-thru-save-state (os),

os-time-for-error-handler-to-dispatcher (os)),
os-error-time3 (os))

Event: Disable rewrite-error-trace4.

Theorem: rewrite-error-trace5
tm-processor (os-error-handler-to-dispatcher (os), os-error-time3 (os))
= tm-processor (tm-processor (os-error-handler-to-dispatcher (os),

os-time-for-error-handler-to-restore-state (os)),
os-time-for-error-handler-to-finish (os))

Event: Disable rewrite-error-trace5.

Theorem: trace-error-handler-path2
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler-path2 (os))
= os-error-handler-path2 (os))

Event: Disable trace-error-handler-path2.

Definition:
os-time-for-error-handler (os)
= if array-qemptyp (array-deq (os-readyq (os)))

then os-time-for-error-handler-path1 (os)
else os-time-for-error-handler-path2 (os) endif

Definition:
os-error-handler (os)
= if array-qemptyp (array-deq (os-readyq (os)))

then os-error-handler-path1 (os)
else os-error-handler-path2 (os) endif

Theorem: trace-os-error-handler
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-error-interrupt (os),

os-time-for-error-handler (os))
= os-error-handler (os))

Event: Disable trace-os-error-handler.

Definition:
os-intended-svc-send-interrupt (tm)
= tm-set-memory (putnth (tm-pc (tm),

’0,
putnth (tm-sp (tm),

’1,
putnth (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’2,
putnth (tm-svcid (tm),

’8,
putseg (os-task-table (tm),

’15,
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putseg (os-segment-table (tm),
’159,
putseg (os-readyq (tm),

’191,
putseg (os-status-table (tm),

’211,
putseg (os-mbuffers (tm),

’499,
putseg (os-code (tm),

’2547,
tm-memory (tm))))))))))),

tm-set-pc (’2690,
tm-set-sp (’3310,

tm-set-svmode (’1,
tm-set-error (’0,

tm-set-rwstate (’0,
tm))))))

Theorem: equivalence-of-svc-send-interrupt-expressions
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-execute-svc-interrupt (os) = os-intended-svc-send-interrupt (os))

Event: Disable equivalence-of-svc-send-interrupt-expressions.

Definition:
os-time-for-svc-send-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
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(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-SVCID OS)
’8
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2692

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’2692
’0
(PUTNTH ’3310

’1
(PUTNTH (TM-R2 OS)

’2
(PUTNTH (TM-R3 OS)

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
(TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS))))
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’8))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-thru-save-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-thru-save-state (os))
= os-svc-send-handler-thru-save-state (os))

Event: Disable trace-svc-send-handler-thru-save-state.

Definition:
os-time-for-svc-send-handler-to-qfullp-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-TO-QFULLP-TEST
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
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(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2726

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’2747
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’499

(PLUS (TIMES ’8
(REMAINDER (TM-R2 OS) ’16))

(TIMES ’128
(ARRAY-QFIRST (OS-READYQ OS)))))

’3
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(PUTNTH (TIMES ’8
(REMAINDER (TM-R2 OS) ’16))

’4
(PUTNTH (REMAINDER (TM-R2 OS) ’16)

’6
(PUTNTH (TM-R3 OS)

’7
(TM-REGS OS))))))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS (TIMES ’8
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16))
(TIMES ’128

(ARRAY-QFIRST (OS-READYQ OS))))
’499))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-qfullp-test
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’0)))
→ (tm-processor (os-svc-send-handler-thru-save-state (os),

os-time-for-svc-send-handler-to-qfullp-test (os))
= os-svc-send-handler-to-qfullp-test (os))

Event: Disable trace-svc-send-handler-to-qfullp-test.

Definition:
os-time-for-svc-send-handler-to-dispatcher (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-TO-DISPATCHER
(OS)
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(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’2
(OS-DESTID OS ’16)
OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558
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’3309
(PUTNTH ’2796

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’211

(TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(PUTNTH (TIMES ’8

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS)))

’211))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-dispatcher
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
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∧ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os, ’16),
os)))))

→ (tm-processor (os-svc-send-handler-to-qfullp-test (os),
os-time-for-svc-send-handler-to-dispatcher (os))

= os-svc-send-handler-to-dispatcher (os))

Event: Disable trace-svc-send-handler-to-dispatcher.

Definition:
os-time-for-svc-send-handler-to-wait-state (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
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(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’2
(OS-DESTID OS ’16)
OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3211

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH ’191

’3
(PUTNTH (TIMES ’8

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
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(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-wait-state
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (tm-processor (os-svc-send-handler-to-dispatcher (os),

os-time-for-svc-send-handler-to-wait-state (os))
= os-svc-send-handler-path1 (os))

Event: Disable trace-svc-send-handler-to-wait-state.

Definition:
os-time-for-svc-send-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
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(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))
(OS-NEW-TASK-TABLE OS))

’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’2
(OS-DESTID OS ’16)
OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))))))

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)
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(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-BASE (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-LIMIT (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-lpsw
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-svc-send-handler-to-dispatcher (os),

os-time-for-svc-send-handler-to-lpsw (os))
= os-svc-send-handler-path2 (os))

Event: Disable trace-svc-send-handler-to-lpsw.

Definition:
os-time-for-svc-send-handler-thru-enqueue (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-THRU-ENQUEUE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)
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(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-ENQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2756

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’2756
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-R3 OS)
’2
(PUTNTH
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(PLUS ’499
(PLUS (TIMES ’8

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(TIMES ’128
(ARRAY-QFIRST (OS-READYQ OS)))))

’3
(PUTNTH
(PLUS ’503

(PLUS (PLUS (TIMES ’8
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16))
(TIMES ’128

(ARRAY-QFIRST (OS-READYQ OS))))
(GETNTH ’1

(GETNTH (PLUS (TIMES ’16
(ARRAY-QFIRST (OS-READYQ OS)))

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(TABLE ’8 (OS-MBUFFERS OS))))))
’4
(PUTNTH (REMAINDER (TM-R2 OS) ’16)

’6
(PUTNTH (TM-R3 OS)

’7
(TM-REGS OS))))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (PLUS (TIMES ’16
(ARRAY-QFIRST (OS-READYQ OS)))

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(TABLE ’8 (OS-MBUFFERS OS))))
(GETNTH ’3

(GETNTH (PLUS (TIMES ’16
(ARRAY-QFIRST (OS-READYQ OS)))

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(TABLE ’8 (OS-MBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
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(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-thru-enqueue
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ (¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os,
’16),

os))))))
→ (tm-processor (os-svc-send-handler-to-qfullp-test (os),

os-time-for-svc-send-handler-thru-enqueue (os))
= os-svc-send-handler-thru-enqueue (os))

Event: Disable trace-svc-send-handler-thru-enqueue.

Definition:
os-time-for-svc-send-handler-to-svc-resume-task1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-TO-SVC-RESUME-TASK1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
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(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (OS-DESTID OS ’16)

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (OS-DESTID OS ’16)
’0
’0
OS)

’211
(PUTSEG (OS-MBUFFERS-WITH-ENQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2789

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’2
(PUTNTH ’191
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’3
(PUTNTH (PLUS ’195

(GETNTH ’1 (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))))

(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1 (OS-READYQ OS))
’16))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-svc-resume-task1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)
∧ (getnth (’1 + (’2 ∗ os-destid (os, ’16)),

os-status-table (os))
= os-current-taskid (os)))))

→ (tm-processor (os-svc-send-handler-thru-enqueue (os),
os-time-for-svc-send-handler-to-svc-resume-task1 (os))

= os-svc-send-handler-to-svc-resume-task1 (os))

Event: Disable trace-svc-send-handler-to-svc-resume-task1.

Definition:
os-time-for-svc-send-handler-to-svc-resume-task2 (os)
= ’(tick tick tick tick tick)
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(DEFN OS-SVC-SEND-HANDLER-TO-SVC-RESUME-TASK2
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-ENQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558
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’3309
(PUTNTH ’2756

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-R3 OS)
’2
(PUTNTH
(PLUS ’211

(TIMES ’2 (OS-DESTID OS ’16)))
’3
(PUTNTH
(PLUS ’503

(PLUS (PLUS (TIMES ’8
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16))
(TIMES ’128

(ARRAY-QFIRST (OS-READYQ OS))))
(GETNTH ’1

(GETNTH (PLUS (TIMES ’16
(ARRAY-QFIRST (OS-READYQ OS)))

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(TABLE ’8 (OS-MBUFFERS OS))))))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE (GETNTH (TIMES ’2

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(OS-STATUS-TABLE OS))
’3))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
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(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-svc-resume-task2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
6= ’3)))

→ (tm-processor (os-svc-send-handler-thru-enqueue (os),
os-time-for-svc-send-handler-to-svc-resume-task2 (os))

= os-svc-send-handler-to-svc-resume-task2 (os))

Event: Disable trace-svc-send-handler-to-svc-resume-task2.

Definition:
os-time-for-svc-send-handler-to-svc-resume-task3 (os)
= ’(tick tick tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-TO-SVC-RESUME-TASK3
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’0
’8
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(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-ENQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2756

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-R3 OS)
’2
(PUTNTH
(PLUS ’211

(TIMES ’2 (OS-DESTID OS ’16)))
’3
(PUTNTH

(PLUS ’503
(PLUS (PLUS (TIMES ’8
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(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(TIMES ’128
(ARRAY-QFIRST (OS-READYQ OS))))

(GETNTH ’1
(GETNTH (PLUS (TIMES ’16

(ARRAY-QFIRST (OS-READYQ OS)))
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16))
(TABLE ’8 (OS-MBUFFERS OS))))))

’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE (GETNTH (PLUS ’1

(TIMES ’2
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)))
(OS-STATUS-TABLE OS))

(ARRAY-QFIRST (OS-READYQ OS))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-svc-send-handler-to-svc-resume-task3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)
∧ (getnth (’1 + (’2 ∗ os-destid (os, ’16)),

os-status-table (os))
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6= os-current-taskid (os)))))
→ (tm-processor (os-svc-send-handler-thru-enqueue (os),

os-time-for-svc-send-handler-to-svc-resume-task3 (os))
= os-svc-send-handler-to-svc-resume-task3 (os))

Event: Disable trace-svc-send-handler-to-svc-resume-task3.

Definition:
os-time-for-svc-send-handler-to-svcr (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-SEND-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
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(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (OS-DESTID OS ’16)

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (OS-DESTID OS ’16)
’0
’0
OS)

’211
(PUTSEG (OS-MBUFFERS-WITH-ENQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-svcr1
(good-os (os)
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∧ ((¬ tm-waiting (os))
∧ ((getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))

= ’3)
∧ (getnth (’1 + (’2 ∗ os-destid (os, ’16)),

os-status-table (os))
= os-current-taskid (os)))))

→ (tm-processor (os-svc-send-handler-to-svc-resume-task1 (os),
os-time-for-svc-send-handler-to-svcr (os))

= os-svc-send-handler-path3 (os))

Event: Disable trace-svc-send-handler-to-svcr1.

(DEFN
OS-SVC-SEND-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’0
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
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(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-ENQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-send-handler-to-svcr2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-svc-send-handler-to-svc-resume-task2 (os),

os-time-for-svc-send-handler-to-svcr (os))
= os-svc-send-handler-path4 (os))

Event: Disable trace-svc-send-handler-to-svcr2.
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Theorem: trace-svc-send-handler-to-svcr3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-svc-send-handler-to-svc-resume-task3 (os),

os-time-for-svc-send-handler-to-svcr (os))
= os-svc-send-handler-path4 (os))

Event: Disable trace-svc-send-handler-to-svcr3.

Definition:
os-svc-send-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-svc-send-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-time-for-svc-send-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-svc-send-trace1
tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path1 (os))
= tm-processor (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-thru-save-state (os)),
os-svc-send-time1 (os))

Event: Disable rewrite-svc-send-trace1.

Theorem: rewrite-svc-send-trace2
tm-processor (os-svc-send-handler-thru-save-state (os), os-svc-send-time1 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-save-state (os),
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os-time-for-svc-send-handler-to-qfullp-test (os)),
os-svc-send-time2 (os))

Event: Disable rewrite-svc-send-trace2.

Theorem: rewrite-svc-send-trace3
tm-processor (os-svc-send-handler-to-qfullp-test (os), os-svc-send-time2 (os))
= tm-processor (tm-processor (os-svc-send-handler-to-qfullp-test (os),

os-time-for-svc-send-handler-to-dispatcher (os)),
os-time-for-svc-send-handler-to-wait-state (os))

Event: Disable rewrite-svc-send-trace3.

Theorem: trace-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os, ’16),
os))

∧ array-qemptyp (array-deq (os-readyq (os)))))))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path1 (os))
= os-svc-send-handler-path1 (os))

Event: Disable trace-svc-send-handler-path1.

Definition:
os-svc-send-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-svc-send-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)
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Definition:
os-time-for-svc-send-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Theorem: rewrite-svc-send-trace4
tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path2 (os))
= tm-processor (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-thru-save-state (os)),
os-svc-send-time3 (os))

Event: Disable rewrite-svc-send-trace4.

Theorem: rewrite-svc-send-trace5
tm-processor (os-svc-send-handler-thru-save-state (os), os-svc-send-time3 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-save-state (os),

os-time-for-svc-send-handler-to-qfullp-test (os)),
os-svc-send-time4 (os))

Event: Disable rewrite-svc-send-trace5.

Theorem: rewrite-svc-send-trace6
tm-processor (os-svc-send-handler-to-qfullp-test (os), os-svc-send-time4 (os))
= tm-processor (tm-processor (os-svc-send-handler-to-qfullp-test (os),

os-time-for-svc-send-handler-to-dispatcher (os)),
os-time-for-svc-send-handler-to-lpsw (os))

Event: Disable rewrite-svc-send-trace6.

Theorem: trace-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),
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os-destid (os, ’16),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path2 (os))
= os-svc-send-handler-path2 (os))

Event: Disable trace-svc-send-handler-path2.

Definition:
os-svc-send-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-svc-send-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-svc-send-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-svc-send-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-svc-send-trace7
tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path3 (os))
= tm-processor (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-thru-save-state (os)),
os-svc-send-time5 (os))

Event: Disable rewrite-svc-send-trace7.

Theorem: rewrite-svc-send-trace8
tm-processor (os-svc-send-handler-thru-save-state (os), os-svc-send-time5 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-save-state (os),

os-time-for-svc-send-handler-to-qfullp-test (os)),
os-svc-send-time6 (os))

Event: Disable rewrite-svc-send-trace8.

Theorem: rewrite-svc-send-trace9
tm-processor (os-svc-send-handler-to-qfullp-test (os), os-svc-send-time6 (os))
= tm-processor (tm-processor (os-svc-send-handler-to-qfullp-test (os),

os-time-for-svc-send-handler-thru-enqueue (os)),
os-svc-send-time7 (os))

Event: Disable rewrite-svc-send-trace9.

Theorem: rewrite-svc-send-trace10
tm-processor (os-svc-send-handler-thru-enqueue (os), os-svc-send-time7 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-enqueue (os),

os-time-for-svc-send-handler-to-svc-resume-task1 (os)),
os-time-for-svc-send-handler-to-svcr (os))

Event: Disable rewrite-svc-send-trace10.

Theorem: trace-svc-send-handler-path3
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os,
’16),

os)))
∧ ((getnth (’2 ∗ os-destid (os, ’16),

os-status-table (os))
= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path3 (os))
= os-svc-send-handler-path3 (os))

Event: Disable trace-svc-send-handler-path3.

Definition:
os-svc-send-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Definition:
os-svc-send-time9 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Definition:
os-svc-send-time10 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-time-for-svc-send-handler-path4a (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Theorem: rewrite-svc-send-trace11
tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path4a (os))
= tm-processor (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-thru-save-state (os)),
os-svc-send-time8 (os))

Event: Disable rewrite-svc-send-trace11.

Theorem: rewrite-svc-send-trace12
tm-processor (os-svc-send-handler-thru-save-state (os), os-svc-send-time8 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-save-state (os),

os-time-for-svc-send-handler-to-qfullp-test (os)),
os-svc-send-time9 (os))

Event: Disable rewrite-svc-send-trace12.

Theorem: rewrite-svc-send-trace13
tm-processor (os-svc-send-handler-to-qfullp-test (os), os-svc-send-time9 (os))
= tm-processor (tm-processor (os-svc-send-handler-to-qfullp-test (os),

os-time-for-svc-send-handler-thru-enqueue (os)),
os-svc-send-time10 (os))

Event: Disable rewrite-svc-send-trace13.

Theorem: rewrite-svc-send-trace14
tm-processor (os-svc-send-handler-thru-enqueue (os), os-svc-send-time10 (os))
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= tm-processor (tm-processor (os-svc-send-handler-thru-enqueue (os),
os-time-for-svc-send-handler-to-svc-resume-task2 (os)),

os-time-for-svc-send-handler-to-svcr (os))

Event: Disable rewrite-svc-send-trace14.

Theorem: trace-svc-send-handler-path4a
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os,
’16),

os)))
∧ (getnth (’2 ∗ os-destid (os, ’16),

os-status-table (os))
6= ’3)))))

→ (tm-processor (os-intended-svc-send-interrupt (os),
os-time-for-svc-send-handler-path4a (os))

= os-svc-send-handler-path4 (os))

Event: Disable trace-svc-send-handler-path4a.

Definition:
os-svc-send-time11 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-svc-send-time12 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-svc-send-time13 (os)
= ’(tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-svc-send-handler-path4b (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Theorem: rewrite-svc-send-trace15
tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path4b (os))
= tm-processor (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-thru-save-state (os)),
os-svc-send-time11 (os))

Event: Disable rewrite-svc-send-trace15.

Theorem: rewrite-svc-send-trace16
tm-processor (os-svc-send-handler-thru-save-state (os), os-svc-send-time11 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-save-state (os),

os-time-for-svc-send-handler-to-qfullp-test (os)),
os-svc-send-time12 (os))

Event: Disable rewrite-svc-send-trace16.

Theorem: rewrite-svc-send-trace17
tm-processor (os-svc-send-handler-to-qfullp-test (os), os-svc-send-time12 (os))
= tm-processor (tm-processor (os-svc-send-handler-to-qfullp-test (os),

os-time-for-svc-send-handler-thru-enqueue (os)),
os-svc-send-time13 (os))

Event: Disable rewrite-svc-send-trace17.

Theorem: rewrite-svc-send-trace18
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tm-processor (os-svc-send-handler-thru-enqueue (os), os-svc-send-time13 (os))
= tm-processor (tm-processor (os-svc-send-handler-thru-enqueue (os),

os-time-for-svc-send-handler-to-svc-resume-task3 (os)),
os-time-for-svc-send-handler-to-svcr (os))

Event: Disable rewrite-svc-send-trace18.

Theorem: trace-svc-send-handler-path4b
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os,
’16),

os)))
∧ ((getnth (’2 ∗ os-destid (os, ’16),

os-status-table (os))
= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

6= os-current-taskid (os)))))))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path4b (os))
= os-svc-send-handler-path4 (os))

Event: Disable trace-svc-send-handler-path4b.

Definition:
os-time-for-svc-send-handler-path4 (os)
= if getnth (’2 ∗ os-destid (os, ’16), os-status-table (os)) 6= ’3

then os-time-for-svc-send-handler-path4a (os)
else os-time-for-svc-send-handler-path4b (os) endif

Theorem: trace-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’0)
∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os,
’16),

os)))
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∧ (¬ ((getnth (’2 ∗ os-destid (os, ’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os))))))))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler-path4 (os))
= os-svc-send-handler-path4 (os))

Event: Disable trace-svc-send-handler-path4.

Definition:
os-time-for-svc-send-handler (os)
= if array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os, ’16),
os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-time-for-svc-send-handler-path1 (os)
else os-time-for-svc-send-handler-path2 (os) endif

elseif (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)
∧ (getnth (’1 + (’2 ∗ os-destid (os, ’16)),

os-status-table (os))
= os-current-taskid (os))

then os-time-for-svc-send-handler-path3 (os)
else os-time-for-svc-send-handler-path4 (os) endif

Definition:
os-svc-send-handler (os)
= if array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os, ’16),
os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-svc-send-handler-path1 (os)
else os-svc-send-handler-path2 (os) endif

elseif (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)
∧ (getnth (’1 + (’2 ∗ os-destid (os, ’16)),

os-status-table (os))
= os-current-taskid (os))
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then os-svc-send-handler-path3 (os)
else os-svc-send-handler-path4 (os) endif

Theorem: trace-svc-send-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’0)))
→ (tm-processor (os-intended-svc-send-interrupt (os),

os-time-for-svc-send-handler (os))
= os-svc-send-handler (os))

Event: Disable trace-svc-send-handler.

Definition:
os-intended-svc-receive-interrupt (tm)
= os-intended-svc-send-interrupt (tm)

Theorem: equivalence-of-svc-receive-interrupt-expressions
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-execute-svc-interrupt (os)

= os-intended-svc-receive-interrupt (os))

Event: Disable equivalence-of-svc-receive-interrupt-expressions.

Definition:
os-time-for-svc-receive-handler-thru-save-state (os)
= os-time-for-svc-send-handler-thru-save-state (os)

Definition:
os-svc-receive-handler-thru-save-state (os)
= os-svc-send-handler-thru-save-state (os)

Theorem: trace-svc-receive-handler-thru-save-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-thru-save-state (os))
= os-svc-receive-handler-thru-save-state (os))

Event: Disable trace-svc-receive-handler-thru-save-state.

Definition:
os-time-for-svc-receive-handler-to-qemptyp-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)
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(DEFN OS-SVC-RECEIVE-HANDLER-TO-QEMPTYP-TEST
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
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(PUTNTH ’2558
’3309
(PUTNTH ’2824

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’2845
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’499

(PLUS (TIMES ’8
(ARRAY-QFIRST (OS-READYQ OS)))

(TIMES ’128
(REMAINDER (TM-R2 OS) ’16))))

’3
(PUTNTH (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (TM-R2 OS) ’16)

’6
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS (TIMES ’8
(ARRAY-QFIRST (OS-READYQ OS)))

(TIMES ’128
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)))
’499))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-qemptyp-test
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’1)))
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→ (tm-processor (os-svc-receive-handler-thru-save-state (os),
os-time-for-svc-receive-handler-to-qemptyp-test (os))

= os-svc-receive-handler-to-qemptyp-test (os))

Event: Disable trace-svc-receive-handler-to-qemptyp-test.

Definition:
os-time-for-svc-receive-handler-to-dispatcher (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-TO-DISPATCHER
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
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’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’3
(OS-SRCID OS ’16)
OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2905

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’211

(TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(PUTNTH (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS)))

’211))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
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(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-dispatcher
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os)))))

→ (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),
os-time-for-svc-receive-handler-to-dispatcher (os))

= os-svc-receive-handler-to-dispatcher (os))

Event: Disable trace-svc-receive-handler-to-dispatcher.

Definition:
os-time-for-svc-receive-handler-to-wait-state (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’1
’8
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(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’3
(OS-SRCID OS ’16)
OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3211

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH ’191

’3
(PUTNTH (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
’4
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(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))
’16)

’6
(TM-REGS OS)))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-wait-state
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (tm-processor (os-svc-receive-handler-to-dispatcher (os),

os-time-for-svc-receive-handler-to-wait-state (os))
= os-svc-receive-handler-path1 (os))

Event: Disable trace-svc-receive-handler-to-wait-state.

Definition:
os-time-for-svc-receive-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’0
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(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’3
(OS-SRCID OS ’16)
OS)

’211
(PUTSEG (OS-MBUFFERS OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
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(PUTNTH ’3217
’3310
(TM-MEMORY OS))))))))))))))))

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-BASE (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-LIMIT (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-lpsw
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-svc-receive-handler-to-dispatcher (os),

os-time-for-svc-receive-handler-to-lpsw (os))
= os-svc-receive-handler-path2 (os))

Event: Disable trace-svc-receive-handler-to-lpsw.

Definition:
os-time-for-svc-receive-handler-thru-delivery (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-THRU-DELIVERY
(OS)
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(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-DEQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2853

’3310
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(TM-MEMORY OS))))))))))))))))
(PUTNTH ’2865
’0
(PUTNTH ’3310
’1
(PUTNTH

(ARRAY-QFIRST (GETNTH (PLUS (ARRAY-QFIRST (OS-READYQ OS))
(TIMES ’16

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16)))

(TABLE ’8 (OS-MBUFFERS OS))))
’2
(PUTNTH (PLUS ’15

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(PUTNTH (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS)))

’15))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-thru-delivery
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
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’16),
os-current-taskid (os),
os))))))

→ (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),
os-time-for-svc-receive-handler-thru-delivery (os))

= os-svc-receive-handler-thru-delivery (os))

Event: Disable trace-svc-receive-handler-thru-delivery.

Definition:
os-time-for-svc-receive-handler-to-svc-resume-task1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-TO-SVC-RESUME-TASK1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS)
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’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (OS-SRCID OS ’16)

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (OS-SRCID OS ’16)
’0
’0
OS)

’211
(PUTSEG (OS-MBUFFERS-WITH-DEQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2898

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’2
(PUTNTH ’191

’3
(PUTNTH (PLUS ’195

(GETNTH ’1 (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1 (OS-READYQ OS))
’16))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
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(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-svc-resume-task1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
= ’2)
∧ (getnth (’1 + (’2 ∗ os-srcid (os, ’16)),

os-status-table (os))
= os-current-taskid (os)))))

→ (tm-processor (os-svc-receive-handler-thru-delivery (os),
os-time-for-svc-receive-handler-to-svc-resume-task1 (os))

= os-svc-receive-handler-to-svc-resume-task1 (os))

Event: Disable trace-svc-receive-handler-to-svc-resume-task1.

Definition:
os-time-for-svc-receive-handler-to-svc-resume-task2 (os)
= ’(tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-TO-SVC-RESUME-TASK2
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))
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’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-DEQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2853

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH

(ARRAY-QFIRST (GETNTH (PLUS (ARRAY-QFIRST (OS-READYQ OS))
(TIMES ’16

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16)))

(TABLE ’8 (OS-MBUFFERS OS))))
’2
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(PUTNTH (PLUS ’211
(TIMES ’2

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16)))

’3
(PUTNTH (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE (GETNTH (TIMES ’2

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16))

(OS-STATUS-TABLE OS))
’2))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-svc-receive-handler-to-svc-resume-task2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
6= ’2)))

→ (tm-processor (os-svc-receive-handler-thru-delivery (os),
os-time-for-svc-receive-handler-to-svc-resume-task2 (os))

= os-svc-receive-handler-to-svc-resume-task2 (os))

Event: Disable trace-svc-receive-handler-to-svc-resume-task2.

Definition:
os-time-for-svc-receive-handler-to-svc-resume-task3 (os)
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= ’(tick tick tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-TO-SVC-RESUME-TASK3
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-DEQUEUED-MESSAGE OS)

’499
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(PUTSEG (OS-CODE OS)
’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2853

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH

(ARRAY-QFIRST (GETNTH (PLUS (ARRAY-QFIRST (OS-READYQ OS))
(TIMES ’16

(REMAINDER (GETNTH ’2 (TM-REGS OS))
’16)))

(TABLE ’8 (OS-MBUFFERS OS))))
’2
(PUTNTH (PLUS ’211

(TIMES ’2
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)))
’3
(PUTNTH (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
’4
(PUTNTH (REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)
’6
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE (GETNTH (PLUS ’1

(TIMES ’2
(REMAINDER (GETNTH ’2 (TM-REGS OS))

’16)))
(OS-STATUS-TABLE OS))

(ARRAY-QFIRST (OS-READYQ OS))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
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’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-svc-resume-task3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
= ’2)
∧ (getnth (’1 + (’2 ∗ os-srcid (os, ’16)),

os-status-table (os))
6= os-current-taskid (os)))))

→ (tm-processor (os-svc-receive-handler-thru-delivery (os),
os-time-for-svc-receive-handler-to-svc-resume-task3 (os))

= os-svc-receive-handler-to-svc-resume-task3 (os))

Event: Disable trace-svc-receive-handler-to-svc-resume-task3.

Definition:
os-time-for-svc-receive-handler-to-svcr (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-RECEIVE-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8
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(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS))
’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (OS-SRCID OS ’16)

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (OS-SRCID OS ’16)
’0
’0
OS)

’211
(PUTSEG (OS-MBUFFERS-WITH-DEQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH (ARRAY-QFIRST (OS-CURRENT-MBUFFER (OS-SRCID OS ’16)
(OS-CURRENT-TASKID OS)
OS))

’3
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(TM-REGS OS))
(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-svcr1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
= ’2)
∧ (getnth (’1 + (’2 ∗ os-srcid (os, ’16)),

os-status-table (os))
= os-current-taskid (os)))))

→ (tm-processor (os-svc-receive-handler-to-svc-resume-task1 (os),
os-time-for-svc-receive-handler-to-svcr (os))

= os-svc-receive-handler-path3 (os))

Event: Disable trace-svc-receive-handler-to-svcr1.

(DEFN
OS-SVC-RECEIVE-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))
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(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS))
’2
(PUTNTH ’1
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-MESSAGE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-MBUFFERS-WITH-DEQUEUED-MESSAGE OS)

’499
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH (ARRAY-QFIRST (OS-CURRENT-MBUFFER (OS-SRCID OS ’16)
(OS-CURRENT-TASKID OS)
OS))

’3
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(TM-REGS OS))
(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-receive-handler-to-svcr2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-svc-receive-handler-to-svc-resume-task2 (os),

os-time-for-svc-receive-handler-to-svcr (os))
= os-svc-receive-handler-path4 (os))

Event: Disable trace-svc-receive-handler-to-svcr2.

Theorem: trace-svc-receive-handler-to-svcr3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-svc-receive-handler-to-svc-resume-task3 (os),

os-time-for-svc-receive-handler-to-svcr (os))
= os-svc-receive-handler-path4 (os))

Event: Disable trace-svc-receive-handler-to-svcr3.

Definition:
os-svc-receive-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-svc-receive-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)
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Definition:
os-time-for-svc-receive-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-svc-receive-trace1
tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path1 (os))
= tm-processor (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-thru-save-state (os)),
os-svc-receive-time1 (os))

Event: Disable rewrite-svc-receive-trace1.

Theorem: rewrite-svc-receive-trace2
tm-processor (os-svc-receive-handler-thru-save-state (os),

os-svc-receive-time1 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-save-state (os),

os-time-for-svc-receive-handler-to-qemptyp-test (os)),
os-svc-receive-time2 (os))

Event: Disable rewrite-svc-receive-trace2.

Theorem: rewrite-svc-receive-trace3
tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-svc-receive-time2 (os))
= tm-processor (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-time-for-svc-receive-handler-to-dispatcher (os)),
os-time-for-svc-receive-handler-to-wait-state (os))

Event: Disable rewrite-svc-receive-trace3.

Theorem: trace-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ (array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
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os))
∧ array-qemptyp (array-deq (os-readyq (os)))))))

→ (tm-processor (os-intended-svc-receive-interrupt (os),
os-time-for-svc-receive-handler-path1 (os))

= os-svc-receive-handler-path1 (os))

Event: Disable trace-svc-receive-handler-path1.

Definition:
os-svc-receive-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)

Definition:
os-svc-receive-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-svc-receive-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Theorem: rewrite-svc-receive-trace4
tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path2 (os))
= tm-processor (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-thru-save-state (os)),
os-svc-receive-time3 (os))
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Event: Disable rewrite-svc-receive-trace4.

Theorem: rewrite-svc-receive-trace5
tm-processor (os-svc-receive-handler-thru-save-state (os),

os-svc-receive-time3 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-save-state (os),

os-time-for-svc-receive-handler-to-qemptyp-test (os)),
os-svc-receive-time4 (os))

Event: Disable rewrite-svc-receive-trace5.

Theorem: rewrite-svc-receive-trace6
tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-svc-receive-time4 (os))
= tm-processor (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-time-for-svc-receive-handler-to-dispatcher (os)),
os-time-for-svc-receive-handler-to-lpsw (os))

Event: Disable rewrite-svc-receive-trace6.

Theorem: trace-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ (array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))))
→ (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path2 (os))
= os-svc-receive-handler-path2 (os))

Event: Disable trace-svc-receive-handler-path2.

Definition:
os-svc-receive-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-svc-receive-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Definition:
os-svc-receive-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-svc-receive-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Theorem: rewrite-svc-receive-trace7
tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path3 (os))
= tm-processor (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-thru-save-state (os)),
os-svc-receive-time5 (os))

Event: Disable rewrite-svc-receive-trace7.
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Theorem: rewrite-svc-receive-trace8
tm-processor (os-svc-receive-handler-thru-save-state (os),

os-svc-receive-time5 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-save-state (os),

os-time-for-svc-receive-handler-to-qemptyp-test (os)),
os-svc-receive-time6 (os))

Event: Disable rewrite-svc-receive-trace8.

Theorem: rewrite-svc-receive-trace9
tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-svc-receive-time6 (os))
= tm-processor (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-time-for-svc-receive-handler-thru-delivery (os)),
os-svc-receive-time7 (os))

Event: Disable rewrite-svc-receive-trace9.

Theorem: rewrite-svc-receive-trace10
tm-processor (os-svc-receive-handler-thru-delivery (os),

os-svc-receive-time7 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-delivery (os),

os-time-for-svc-receive-handler-to-svc-resume-task1 (os)),
os-time-for-svc-receive-handler-to-svcr (os))

Event: Disable rewrite-svc-receive-trace10.

Theorem: trace-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)))

∧ ((getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))
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= os-current-taskid (os)))))))
→ (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path3 (os))
= os-svc-receive-handler-path3 (os))

Event: Disable trace-svc-receive-handler-path3.

Definition:
os-svc-receive-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-svc-receive-time9 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-svc-receive-time10 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-time-for-svc-receive-handler-path4a (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-svc-receive-trace11
tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path4a (os))
= tm-processor (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-thru-save-state (os)),
os-svc-receive-time8 (os))

Event: Disable rewrite-svc-receive-trace11.

Theorem: rewrite-svc-receive-trace12
tm-processor (os-svc-receive-handler-thru-save-state (os),

os-svc-receive-time8 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-save-state (os),

os-time-for-svc-receive-handler-to-qemptyp-test (os)),
os-svc-receive-time9 (os))

Event: Disable rewrite-svc-receive-trace12.

Theorem: rewrite-svc-receive-trace13
tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-svc-receive-time9 (os))
= tm-processor (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-time-for-svc-receive-handler-thru-delivery (os)),
os-svc-receive-time10 (os))

Event: Disable rewrite-svc-receive-trace13.

Theorem: rewrite-svc-receive-trace14
tm-processor (os-svc-receive-handler-thru-delivery (os),

os-svc-receive-time10 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-delivery (os),

os-time-for-svc-receive-handler-to-svc-resume-task2 (os)),
os-time-for-svc-receive-handler-to-svcr (os))

Event: Disable rewrite-svc-receive-trace14.

Theorem: trace-svc-receive-handler-path4a
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)

528



∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ (getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

6= ’2)))))
→ (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path4a (os))
= os-svc-receive-handler-path4 (os))

Event: Disable trace-svc-receive-handler-path4a.

Definition:
os-svc-receive-time11 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Definition:
os-svc-receive-time12 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-svc-receive-time13 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-svc-receive-handler-path4b (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)

Theorem: rewrite-svc-receive-trace15
tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path4b (os))
= tm-processor (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-thru-save-state (os)),
os-svc-receive-time11 (os))

Event: Disable rewrite-svc-receive-trace15.

Theorem: rewrite-svc-receive-trace16
tm-processor (os-svc-receive-handler-thru-save-state (os),

os-svc-receive-time11 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-save-state (os),

os-time-for-svc-receive-handler-to-qemptyp-test (os)),
os-svc-receive-time12 (os))

Event: Disable rewrite-svc-receive-trace16.

Theorem: rewrite-svc-receive-trace17
tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-svc-receive-time12 (os))
= tm-processor (tm-processor (os-svc-receive-handler-to-qemptyp-test (os),

os-time-for-svc-receive-handler-thru-delivery (os)),
os-svc-receive-time13 (os))

Event: Disable rewrite-svc-receive-trace17.

Theorem: rewrite-svc-receive-trace18
tm-processor (os-svc-receive-handler-thru-delivery (os),

os-svc-receive-time13 (os))
= tm-processor (tm-processor (os-svc-receive-handler-thru-delivery (os),

os-time-for-svc-receive-handler-to-svc-resume-task3 (os)),
os-time-for-svc-receive-handler-to-svcr (os))

Event: Disable rewrite-svc-receive-trace18.
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Theorem: trace-svc-receive-handler-path4b
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)))

∧ ((getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))

6= os-current-taskid (os)))))))
→ (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler-path4b (os))
= os-svc-receive-handler-path4 (os))

Event: Disable trace-svc-receive-handler-path4b.

Definition:
os-time-for-svc-receive-handler-path4 (os)
= if getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os)) 6= ’2

then os-time-for-svc-receive-handler-path4a (os)
else os-time-for-svc-receive-handler-path4b (os) endif

Theorem: trace-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’1)
∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)))

∧ (¬ ((getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
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os-status-table (os))
= os-current-taskid (os))))))))

→ (tm-processor (os-intended-svc-receive-interrupt (os),
os-time-for-svc-receive-handler-path4 (os))

= os-svc-receive-handler-path4 (os))

Event: Disable trace-svc-receive-handler-path4.

Definition:
os-time-for-svc-receive-handler (os)
= if array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-time-for-svc-receive-handler-path1 (os)
else os-time-for-svc-receive-handler-path2 (os) endif

elseif (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os)) = ’2)
∧ (getnth (’1 + (’2 ∗ os-srcid (os, ’16)),

os-status-table (os))
= os-current-taskid (os))

then os-time-for-svc-receive-handler-path3 (os)
else os-time-for-svc-receive-handler-path4 (os) endif

Definition:
os-svc-receive-handler (os)
= if array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-svc-receive-handler-path1 (os)
else os-svc-receive-handler-path2 (os) endif

elseif (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os)) = ’2)
∧ (getnth (’1 + (’2 ∗ os-srcid (os, ’16)),

os-status-table (os))
= os-current-taskid (os))

then os-svc-receive-handler-path3 (os)
else os-svc-receive-handler-path4 (os) endif

Theorem: trace-svc-receive-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’1)))
→ (tm-processor (os-intended-svc-receive-interrupt (os),

os-time-for-svc-receive-handler (os))
= os-svc-receive-handler (os))

Event: Disable trace-svc-receive-handler.
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Definition:
os-intended-svc-tyi-interrupt (tm)
= tm-set-memory (putnth (tm-pc (tm),

’0,
putnth (tm-sp (tm),

’1,
putnth (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’2,
putnth (tm-svcid (tm),

’8,
putseg (os-task-table (tm),

’15,
putseg (os-segment-table (tm),

’159,
putseg (os-readyq (tm),

’191,
putseg (os-status-table (tm),

’211,
putseg (os-ibuffers (tm),

’243,
putseg (os-code (tm),

’2547,
tm-memory (tm))))))))))),

tm-set-pc (’2690,
tm-set-sp (’3310,

tm-set-svmode (’1,
tm-set-error (’0,

tm-set-rwstate (’0,
tm))))))

Theorem: equivalence-of-svc-tyi-interrupt-expressions
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-execute-svc-interrupt (os) = os-intended-svc-tyi-interrupt (os))

Event: Disable equivalence-of-svc-tyi-interrupt-expressions.

Definition:
os-time-for-svc-tyi-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)
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(DEFN OS-SVC-TYI-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-SVCID OS)
’8
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2692
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’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’2692
’0
(PUTNTH ’3310

’1
(PUTNTH (TM-R2 OS)

’2
(PUTNTH (TM-R3 OS)

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
(TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS))))
’8))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyi-handler-thru-save-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-thru-save-state (os))
= os-svc-tyi-handler-thru-save-state (os))

Event: Disable trace-svc-tyi-handler-thru-save-state.

Definition:
os-time-for-svc-tyi-handler-to-qemptyp-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-TYI-HANDLER-TO-QEMPTYP-TEST
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(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’3
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2986
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’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’2998
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’243

(TIMES ’8
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’8
(ARRAY-QFIRST (OS-READYQ OS)))

’243))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyi-handler-to-qemptyp-test
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’3)))
→ (tm-processor (os-svc-tyi-handler-thru-save-state (os),

os-time-for-svc-tyi-handler-to-qemptyp-test (os))
= os-svc-tyi-handler-to-qemptyp-test (os))

Event: Disable trace-svc-tyi-handler-to-qemptyp-test.

Definition:
os-time-for-svc-tyi-handler-to-dispatcher (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick)
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(DEFN OS-SVC-TYI-HANDLER-TO-DISPATCHER
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’3
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’5
’0
OS)

’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)
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’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3025

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’211

(TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS)))

’211))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyi-handler-to-dispatcher
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ array-qemptyp (os-current-ibuffer (os-current-taskid (os), os))))
→ (tm-processor (os-svc-tyi-handler-to-qemptyp-test (os),

os-time-for-svc-tyi-handler-to-dispatcher (os))
= os-svc-tyi-handler-to-dispatcher (os))

Event: Disable trace-svc-tyi-handler-to-dispatcher.

Definition:
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os-time-for-svc-tyi-handler-to-wait-state (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-SVC-TYI-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’3
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’5
’0
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OS)
’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3211

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH ’191 ’3 (TM-REGS OS)))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyi-handler-to-wait-state
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (tm-processor (os-svc-tyi-handler-to-dispatcher (os),

os-time-for-svc-tyi-handler-to-wait-state (os))
= os-svc-tyi-handler-path1 (os))

Event: Disable trace-svc-tyi-handler-to-wait-state.

Definition:
os-time-for-svc-tyi-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

(DEFN OS-SVC-TYI-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’3
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
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(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’5
’0
OS)

’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))))))

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-BASE (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-LIMIT (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-svc-tyi-handler-to-lpsw
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-svc-tyi-handler-to-dispatcher (os),
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os-time-for-svc-tyi-handler-to-lpsw (os))
= os-svc-tyi-handler-path2 (os))

Event: Disable trace-svc-tyi-handler-to-lpsw.

Definition:
os-time-for-svc-tyi-handler-thru-delivery (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-TYI-HANDLER-THRU-DELIVERY
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’3
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-CHARACTER OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
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(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3006

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (GETNTH (ARRAY-QFIRST (OS-READYQ OS))

(TABLE ’8 (OS-IBUFFERS OS))))
’2
(PUTNTH (PLUS ’15

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS)))

’15))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyi-handler-thru-delivery
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))

→ (tm-processor (os-svc-tyi-handler-to-qemptyp-test (os),
os-time-for-svc-tyi-handler-thru-delivery (os))

= os-svc-tyi-handler-thru-delivery (os))

Event: Disable trace-svc-tyi-handler-thru-delivery.

Definition:
os-time-for-svc-tyi-handler-to-svcr (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-TYI-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-TASK-TABLE-WITH-DELIVERED-CHARACTER OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-TASK-TABLE-WITH-DELIVERED-CHARACTER OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-TASK-TABLE-WITH-DELIVERED-CHARACTER OS))
’2
(PUTNTH ’3
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
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(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE-WITH-DELIVERED-CHARACTER OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH (ARRAY-QFIRST (GETNTH (OS-CURRENT-TASKID OS)
(TABLE ’8 (OS-IBUFFERS OS))))

’3
(TM-REGS OS))

(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)
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Theorem: trace-svc-tyi-handler-to-svcr
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-svc-tyi-handler-thru-delivery (os),

os-time-for-svc-tyi-handler-to-svcr (os))
= os-svc-tyi-handler-path3 (os))

Event: Disable trace-svc-tyi-handler-to-svcr.

Definition:
os-svc-tyi-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-svc-tyi-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-time-for-svc-tyi-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Theorem: rewrite-svc-tyi-trace1
tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-path1 (os))
= tm-processor (tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-thru-save-state (os)),
os-svc-tyi-time1 (os))

Event: Disable rewrite-svc-tyi-trace1.

Theorem: rewrite-svc-tyi-trace2
tm-processor (os-svc-tyi-handler-thru-save-state (os), os-svc-tyi-time1 (os))
= tm-processor (tm-processor (os-svc-tyi-handler-thru-save-state (os),

os-time-for-svc-tyi-handler-to-qemptyp-test (os)),
os-svc-tyi-time2 (os))
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Event: Disable rewrite-svc-tyi-trace2.

Theorem: rewrite-svc-tyi-trace3
tm-processor (os-svc-tyi-handler-to-qemptyp-test (os), os-svc-tyi-time2 (os))
= tm-processor (tm-processor (os-svc-tyi-handler-to-qemptyp-test (os),

os-time-for-svc-tyi-handler-to-dispatcher (os)),
os-time-for-svc-tyi-handler-to-wait-state (os))

Event: Disable rewrite-svc-tyi-trace3.

Theorem: trace-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’3)
∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),

os))
∧ array-qemptyp (array-deq (os-readyq (os)))))))

→ (tm-processor (os-intended-svc-tyi-interrupt (os),
os-time-for-svc-tyi-handler-path1 (os))

= os-svc-tyi-handler-path1 (os))

Event: Disable trace-svc-tyi-handler-path1.

Definition:
os-svc-tyi-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-svc-tyi-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-svc-tyi-handler-path2 (os)
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= ’(tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Theorem: rewrite-svc-tyi-trace4
tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-path2 (os))
= tm-processor (tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-thru-save-state (os)),
os-svc-tyi-time3 (os))

Event: Disable rewrite-svc-tyi-trace4.

Theorem: rewrite-svc-tyi-trace5
tm-processor (os-svc-tyi-handler-thru-save-state (os), os-svc-tyi-time3 (os))
= tm-processor (tm-processor (os-svc-tyi-handler-thru-save-state (os),

os-time-for-svc-tyi-handler-to-qemptyp-test (os)),
os-svc-tyi-time4 (os))

Event: Disable rewrite-svc-tyi-trace5.

Theorem: rewrite-svc-tyi-trace6
tm-processor (os-svc-tyi-handler-to-qemptyp-test (os), os-svc-tyi-time4 (os))
= tm-processor (tm-processor (os-svc-tyi-handler-to-qemptyp-test (os),

os-time-for-svc-tyi-handler-to-dispatcher (os)),
os-time-for-svc-tyi-handler-to-lpsw (os))

Event: Disable rewrite-svc-tyi-trace6.

Theorem: trace-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’3)
∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),

os))
∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))))
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→ (tm-processor (os-intended-svc-tyi-interrupt (os),
os-time-for-svc-tyi-handler-path2 (os))

= os-svc-tyi-handler-path2 (os))

Event: Disable trace-svc-tyi-handler-path2.

Definition:
os-svc-tyi-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Definition:
os-svc-tyi-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-time-for-svc-tyi-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Theorem: rewrite-svc-tyi-trace7
tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-path3 (os))
= tm-processor (tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-thru-save-state (os)),
os-svc-tyi-time5 (os))

Event: Disable rewrite-svc-tyi-trace7.
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Theorem: rewrite-svc-tyi-trace8
tm-processor (os-svc-tyi-handler-thru-save-state (os), os-svc-tyi-time5 (os))
= tm-processor (tm-processor (os-svc-tyi-handler-thru-save-state (os),

os-time-for-svc-tyi-handler-to-qemptyp-test (os)),
os-svc-tyi-time6 (os))

Event: Disable rewrite-svc-tyi-trace8.

Theorem: rewrite-svc-tyi-trace9
tm-processor (os-svc-tyi-handler-to-qemptyp-test (os), os-svc-tyi-time6 (os))
= tm-processor (tm-processor (os-svc-tyi-handler-to-qemptyp-test (os),

os-time-for-svc-tyi-handler-thru-delivery (os)),
os-time-for-svc-tyi-handler-to-svcr (os))

Event: Disable rewrite-svc-tyi-trace9.

Theorem: trace-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’3)
∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),

os))))))
→ (tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler-path3 (os))
= os-svc-tyi-handler-path3 (os))

Event: Disable trace-svc-tyi-handler-path3.

Definition:
os-time-for-svc-tyi-handler (os)
= if array-qemptyp (os-current-ibuffer (os-current-taskid (os), os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-time-for-svc-tyi-handler-path1 (os)
else os-time-for-svc-tyi-handler-path2 (os) endif

else os-time-for-svc-tyi-handler-path3 (os) endif

Definition:
os-svc-tyi-handler (os)
= if array-qemptyp (os-current-ibuffer (os-current-taskid (os), os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-svc-tyi-handler-path1 (os)
else os-svc-tyi-handler-path2 (os) endif

else os-svc-tyi-handler-path3 (os) endif
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Theorem: trace-svc-tyi-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’3)))
→ (tm-processor (os-intended-svc-tyi-interrupt (os),

os-time-for-svc-tyi-handler (os))
= os-svc-tyi-handler (os))

Event: Disable trace-svc-tyi-handler.

Definition:
os-intended-svc-tyo-interrupt (tm)
= tm-set-memory (putnth (tm-pc (tm),

’0,
putnth (tm-sp (tm),

’1,
putnth (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’2,
putnth (tm-svcid (tm),

’8,
putseg (os-task-table (tm),

’15,
putseg (os-segment-table (tm),

’159,
putseg (os-readyq (tm),

’191,
putseg (os-status-table (tm),

’211,
putseg (os-obuffers (tm),

’371,
putseg (os-code (tm),

’2547,
tm-memory (tm))))))))))),

tm-set-pc (’2690,
tm-set-sp (’3310,

tm-set-svmode (’1,
tm-set-error (’0,

tm-set-rwstate (’0,
tm))))))

Theorem: equivalence-of-svc-tyo-interrupt-expressions
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-execute-svc-interrupt (os) = os-intended-svc-tyo-interrupt (os))
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Event: Disable equivalence-of-svc-tyo-interrupt-expressions.

Definition:
os-time-for-svc-tyo-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-SVCID OS)
’8
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)
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’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2692

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’2692
’0
(PUTNTH ’3310

’1
(PUTNTH (TM-R2 OS)

’2
(PUTNTH (TM-R3 OS)

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
(TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS))))
’8))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-svc-tyo-handler-thru-save-state
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-thru-save-state (os))
= os-svc-tyo-handler-thru-save-state (os))

Event: Disable trace-svc-tyo-handler-thru-save-state.
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Definition:
os-time-for-svc-tyo-handler-to-qfullp-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-TO-QFULLP-TEST
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’2
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
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’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2930

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’2942
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’371

(TIMES ’8
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’8
(ARRAY-QFIRST (OS-READYQ OS)))

’371))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyo-handler-to-qfullp-test
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’2)))
→ (tm-processor (os-svc-tyo-handler-thru-save-state (os),

os-time-for-svc-tyo-handler-to-qfullp-test (os))
= os-svc-tyo-handler-to-qfullp-test (os))
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Event: Disable trace-svc-tyo-handler-to-qfullp-test.

Definition:
os-time-for-svc-tyo-handler-to-dispatcher (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-TO-DISPATCHER
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’2
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
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(PUTSEG
(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))

’4
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2964

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH (PLUS ’211

(TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS))))

’3
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))

(TM-CC-VALUE (TM-ALU-PLUS (TIMES ’2
(ARRAY-QFIRST (OS-READYQ OS)))

’211))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)
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Theorem: trace-svc-tyo-handler-to-dispatcher
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’2)
∧ array-qfullp (os-current-obuffer (os-current-taskid (os),

os)))))
→ (tm-processor (os-svc-tyo-handler-to-qfullp-test (os),

os-time-for-svc-tyo-handler-to-dispatcher (os))
= os-svc-tyo-handler-to-dispatcher (os))

Event: Disable trace-svc-tyo-handler-to-dispatcher.

Definition:
os-time-for-svc-tyo-handler-to-wait-state (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH ’2
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14

560



(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’4
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3211

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310

’1
(PUTNTH (ARRAY-QFIRST (OS-READYQ OS))

’2
(PUTNTH ’191

’3
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
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(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyo-handler-to-wait-state
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (tm-processor (os-svc-tyo-handler-to-dispatcher (os),

os-time-for-svc-tyo-handler-to-wait-state (os))
= os-svc-tyo-handler-path1 (os))

Event: Disable trace-svc-tyo-handler-to-wait-state.

Definition:
os-time-for-svc-tyo-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’2
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’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-DEQ (OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (ARRAY-QFIRST (OS-READYQ OS))
’4
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))))))

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)
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(OS-NEW-BASE (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-LIMIT (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyo-handler-to-lpsw
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-processor (os-svc-tyo-handler-to-dispatcher (os),

os-time-for-svc-tyo-handler-to-lpsw (os))
= os-svc-tyo-handler-path2 (os))

Event: Disable trace-svc-tyo-handler-to-lpsw.

Definition:
os-time-for-svc-tyo-handler-thru-enqueue (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-THRU-ENQUEUE
(OS)
(TM
(PUTNTH
(TM-R0 OS)
’0
(PUTNTH
(TM-R1 OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
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(PUTNTH ’2
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’2951

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’2951
’0
(PUTNTH ’3310
’1
(PUTNTH
(GETNTH ’3 (TM-REGS OS))
’2
(PUTNTH

(PLUS ’371
(TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS))))
’3
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(PUTNTH (PLUS ’375
(PLUS (TIMES ’8

(ARRAY-QFIRST (OS-READYQ OS)))
(GETNTH ’1

(GETNTH (ARRAY-QFIRST (OS-READYQ OS))
(TABLE ’8 (OS-OBUFFERS OS))))))

’4
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’7
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (ARRAY-QFIRST (OS-READYQ OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(GETNTH ’3
(GETNTH (ARRAY-QFIRST (OS-READYQ OS))

(TABLE ’8 (OS-OBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))

NIL)

Theorem: trace-svc-tyo-handler-thru-enqueue
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’2)
∧ (¬ array-qfullp (os-current-obuffer (os-current-taskid (os),

os))))))
→ (tm-processor (os-svc-tyo-handler-to-qfullp-test (os),

os-time-for-svc-tyo-handler-thru-enqueue (os))
= os-svc-tyo-handler-thru-enqueue (os))

Event: Disable trace-svc-tyo-handler-thru-enqueue.

Definition:
os-time-for-svc-tyo-handler-to-svcr1 (os)
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= ’(tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

(DEFN OS-SVC-TYO-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’2
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
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(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-POST-OUTPUT-INTERRUPT (ARRAY-QFIRST (OS-READYQ OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-svc-tyo-handler-to-svcr1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ tm-oport-idlep (array-qfirst (os-readyq (os)), tm-oports (os))))
→ (tm-processor (os-svc-tyo-handler-thru-enqueue (os),

os-time-for-svc-tyo-handler-to-svcr1 (os))
= os-svc-tyo-handler-path3 (os))

Event: Disable trace-svc-tyo-handler-to-svcr1.

Definition:
os-time-for-svc-tyo-handler-to-svcr2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-SVC-TYO-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH ’2
’8
(PUTNTH
(ARRAY-QFIRST (OS-READYQ OS))
’12
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)

569



’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3229

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
’0
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-OPORTS OS))
NIL)

Theorem: trace-svc-tyo-handler-to-svcr2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os)))))

→ (tm-processor (os-svc-tyo-handler-thru-enqueue (os),
os-time-for-svc-tyo-handler-to-svcr2 (os))

= os-svc-tyo-handler-path4 (os))

Event: Disable trace-svc-tyo-handler-to-svcr2.

Definition:
os-svc-tyo-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick)

Definition:
os-svc-tyo-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-time-for-svc-tyo-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Theorem: rewrite-svc-tyo-trace1
tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-path1 (os))
= tm-processor (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-thru-save-state (os)),
os-svc-tyo-time1 (os))

Event: Disable rewrite-svc-tyo-trace1.

Theorem: rewrite-svc-tyo-trace2
tm-processor (os-svc-tyo-handler-thru-save-state (os), os-svc-tyo-time1 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-thru-save-state (os),

os-time-for-svc-tyo-handler-to-qfullp-test (os)),
os-svc-tyo-time2 (os))

Event: Disable rewrite-svc-tyo-trace2.

Theorem: rewrite-svc-tyo-trace3
tm-processor (os-svc-tyo-handler-to-qfullp-test (os), os-svc-tyo-time2 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-to-qfullp-test (os),

os-time-for-svc-tyo-handler-to-dispatcher (os)),
os-time-for-svc-tyo-handler-to-wait-state (os))

Event: Disable rewrite-svc-tyo-trace3.

Theorem: trace-svc-tyo-handler-path1
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’2)
∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),

os))
∧ array-qemptyp (array-deq (os-readyq (os)))))))

→ (tm-processor (os-intended-svc-tyo-interrupt (os),
os-time-for-svc-tyo-handler-path1 (os))

= os-svc-tyo-handler-path1 (os))

Event: Disable trace-svc-tyo-handler-path1.

Definition:
os-svc-tyo-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-svc-tyo-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-svc-tyo-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Theorem: rewrite-svc-tyo-trace4
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tm-processor (os-intended-svc-tyo-interrupt (os),
os-time-for-svc-tyo-handler-path2 (os))

= tm-processor (tm-processor (os-intended-svc-tyo-interrupt (os),
os-time-for-svc-tyo-handler-thru-save-state (os)),

os-svc-tyo-time3 (os))

Event: Disable rewrite-svc-tyo-trace4.

Theorem: rewrite-svc-tyo-trace5
tm-processor (os-svc-tyo-handler-thru-save-state (os), os-svc-tyo-time3 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-thru-save-state (os),

os-time-for-svc-tyo-handler-to-qfullp-test (os)),
os-svc-tyo-time4 (os))

Event: Disable rewrite-svc-tyo-trace5.

Theorem: rewrite-svc-tyo-trace6
tm-processor (os-svc-tyo-handler-to-qfullp-test (os), os-svc-tyo-time4 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-to-qfullp-test (os),

os-time-for-svc-tyo-handler-to-dispatcher (os)),
os-time-for-svc-tyo-handler-to-lpsw (os))

Event: Disable rewrite-svc-tyo-trace6.

Theorem: trace-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’2)
∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),

os))
∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))))

→ (tm-processor (os-intended-svc-tyo-interrupt (os),
os-time-for-svc-tyo-handler-path2 (os))

= os-svc-tyo-handler-path2 (os))

Event: Disable trace-svc-tyo-handler-path2.

Definition:
os-svc-tyo-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Definition:
os-svc-tyo-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-svc-tyo-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)

Theorem: rewrite-svc-tyo-trace7
tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-path3 (os))
= tm-processor (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-thru-save-state (os)),
os-svc-tyo-time5 (os))

Event: Disable rewrite-svc-tyo-trace7.

Theorem: rewrite-svc-tyo-trace8
tm-processor (os-svc-tyo-handler-thru-save-state (os), os-svc-tyo-time5 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-thru-save-state (os),

os-time-for-svc-tyo-handler-to-qfullp-test (os)),
os-svc-tyo-time6 (os))

Event: Disable rewrite-svc-tyo-trace8.

Theorem: rewrite-svc-tyo-trace9
tm-processor (os-svc-tyo-handler-to-qfullp-test (os), os-svc-tyo-time6 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-to-qfullp-test (os),
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os-time-for-svc-tyo-handler-thru-enqueue (os)),
os-time-for-svc-tyo-handler-to-svcr1 (os))

Event: Disable rewrite-svc-tyo-trace9.

Theorem: trace-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’2)
∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),

os)))
∧ tm-oport-idlep (array-qfirst (os-readyq (os)),

tm-oports (os))))))
→ (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-path3 (os))
= os-svc-tyo-handler-path3 (os))

Event: Disable trace-svc-tyo-handler-path3.

Definition:
os-svc-tyo-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-svc-tyo-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-time-for-svc-tyo-handler-path4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-svc-tyo-trace10
tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-path4 (os))
= tm-processor (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-thru-save-state (os)),
os-svc-tyo-time7 (os))

Event: Disable rewrite-svc-tyo-trace10.

Theorem: rewrite-svc-tyo-trace11
tm-processor (os-svc-tyo-handler-thru-save-state (os), os-svc-tyo-time7 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-thru-save-state (os),

os-time-for-svc-tyo-handler-to-qfullp-test (os)),
os-svc-tyo-time8 (os))

Event: Disable rewrite-svc-tyo-trace11.

Theorem: rewrite-svc-tyo-trace12
tm-processor (os-svc-tyo-handler-to-qfullp-test (os), os-svc-tyo-time8 (os))
= tm-processor (tm-processor (os-svc-tyo-handler-to-qfullp-test (os),

os-time-for-svc-tyo-handler-thru-enqueue (os)),
os-time-for-svc-tyo-handler-to-svcr2 (os))

Event: Disable rewrite-svc-tyo-trace12.

Theorem: trace-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (((tm-svcid (os) mod ’4) = ’2)
∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),

os)))
∧ (¬ tm-oport-idlep (array-qfirst (os-readyq (os)),

tm-oports (os)))))))
→ (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler-path4 (os))
= os-svc-tyo-handler-path4 (os))

Event: Disable trace-svc-tyo-handler-path4.
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Definition:
os-time-for-svc-tyo-handler (os)
= if array-qfullp (os-current-obuffer (os-current-taskid (os), os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-time-for-svc-tyo-handler-path1 (os)
else os-time-for-svc-tyo-handler-path2 (os) endif

elseif tm-oport-idlep (array-qfirst (os-readyq (os)), tm-oports (os))
then os-time-for-svc-tyo-handler-path3 (os)
else os-time-for-svc-tyo-handler-path4 (os) endif

Definition:
os-svc-tyo-handler (os)
= if array-qfullp (os-current-obuffer (os-current-taskid (os), os))

then if array-qemptyp (array-deq (os-readyq (os)))
then os-svc-tyo-handler-path1 (os)
else os-svc-tyo-handler-path2 (os) endif

elseif tm-oport-idlep (array-qfirst (os-readyq (os)), tm-oports (os))
then os-svc-tyo-handler-path3 (os)
else os-svc-tyo-handler-path4 (os) endif

Theorem: trace-svc-tyo-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ ((tm-svcid (os) mod ’4) = ’2)))
→ (tm-processor (os-intended-svc-tyo-interrupt (os),

os-time-for-svc-tyo-handler (os))
= os-svc-tyo-handler (os))

Event: Disable trace-svc-tyo-handler.

(DEFN
OS-INTENDED-INPUT-INTERRUPT
(TM)
(TM-SET-MEMORY
(PUTNTH
(TM-PC TM)
’0
(PUTNTH
(TM-SP TM)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC TM)

(TM-ERROR TM)
(TM-SVCFLAG TM)
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(TM-SVCID TM))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS TM))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS TM))

(TM-IPORTS TM)))
’9
(PUTSEG

(OS-TASK-TABLE TM)
’15
(PUTSEG (OS-SEGMENT-TABLE TM)

’159
(PUTSEG (OS-READYQ TM)

’191
(PUTSEG (OS-STATUS-TABLE TM)

’211
(PUTSEG (OS-IBUFFERS TM)

’243
(PUTSEG (OS-CODE TM)

’2547
(TM-MEMORY TM))))))))))))

(TM-SET-PC ’3042
(TM-SET-SP ’3310
(TM-SET-SVMODE ’1
(TM-SET-ERROR ’0
(TM-SET-RWSTATE ’0
(TM-SET-IPORTS

(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS TM))
(TM-IPORTS TM))

TM)))))))
NIL)

Theorem: equivalence-of-input-interrupt-expressions
good-os (os)
→ (tm-execute-input-interrupt (os) = os-intended-input-interrupt (os))

Event: Disable equivalence-of-input-interrupt-expressions.

Definition:
os-time-for-waiting-input-handler-thru-readyq-empty-test (os)
= ’(tick tick tick tick tick tick tick)
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(DEFN OS-WAITING-INPUT-HANDLER-THRU-READYQ-EMPTY-TEST
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3053
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’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3063
’0
(PUTNTH ’3310

’1
(PUTNTH ’191 ’3 (TM-REGS OS))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))
NIL)

Theorem: trace-waiting-input-handler-thru-readyq-empty-test
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os))
= os-waiting-input-handler-thru-readyq-empty-test (os))

Event: Disable trace-waiting-input-handler-thru-readyq-empty-test.

Definition:
os-time-for-waiting-input-handler-to-ibuffer-full-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-TO-IBUFFER-FULL-TEST
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
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(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3085

’3310
(TM-MEMORY OS)))))))))))))))
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(PUTNTH ’3091
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’2
(PUTNTH ’191
’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1 (OS-READYQ OS))
’16))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-ibuffer-full-test
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test (os))
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= os-waiting-input-handler-to-ibuffer-full-test (os))

Event: Disable trace-waiting-input-handler-to-ibuffer-full-test.

Definition:
os-time-for-waiting-input-handler-to-dispatcher1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-TO-DISPATCHER1
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
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(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3112

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH
(PLUS ’247
(PLUS

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(DECR-MOD (GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))
’4)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
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’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-PLUS
(PLUS ’243
(PLUS

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(DECR-MOD (GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))
’4)))

’4))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-dispatcher1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))))
→ (tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),

os-time-for-waiting-input-handler-to-dispatcher1 (os))
= os-waiting-input-handler-to-dispatcher1 (os))

Event: Disable trace-waiting-input-handler-to-dispatcher1.

Definition:
os-time-for-waiting-input-handler-to-dispatcher2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)

585



(DEFN OS-WAITING-INPUT-HANDLER-TO-DISPATCHER2
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)
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’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3126

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
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(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-dispatcher2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))
→ (tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),

os-time-for-waiting-input-handler-to-dispatcher2 (os))
= os-waiting-input-handler-to-dispatcher2 (os))

Event: Disable trace-waiting-input-handler-to-dispatcher2.

Definition:
os-time-for-waiting-input-handler-to-dispatcher3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-TO-DISPATCHER3
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)
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(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3133

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
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(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS)))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))
NIL)

Theorem: trace-waiting-input-handler-to-dispatcher3
(good-os (os)
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∧ (tm-some-input-interruptp (tm-iports (os))
∧ (tm-waiting (os)

∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))

∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),
tm-iports (os)))))))

→ (tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),
os-time-for-waiting-input-handler-to-dispatcher3 (os))

= os-waiting-input-handler-to-dispatcher3 (os))

Event: Disable trace-waiting-input-handler-to-dispatcher3.

Definition:
os-time-for-waiting-input-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(OS-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
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(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3217

’3310
(TM-MEMORY OS)))))))))))))))

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS))))
(REMAINDER (GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’4)

(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
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(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’256)

’4)
(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
(OS-TASK-TABLE OS))

’512)
’256)
(QUOTIENT (GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’512)

(BASE (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’2 (OS-SEGMENT-TABLE OS))))

(LIMIT (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’2 (OS-SEGMENT-TABLE OS))))

(TM-SLIMIT OS)
’0
’0
’1000
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-lpsw1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-input-handler-to-dispatcher1 (os),

os-time-for-waiting-input-handler-to-lpsw (os))
= os-waiting-input-handler-path1 (os))

Event: Disable trace-waiting-input-handler-to-lpsw1.

(DEFN
OS-WAITING-INPUT-HANDLER-PATH2
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(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(OS-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
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’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3217

’3310
(TM-MEMORY OS)))))))))))))))

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS))))
(REMAINDER (GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’4)

(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
(OS-TASK-TABLE OS))

’256)
’4)

(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
(OS-TASK-TABLE OS))

’512)
’256)

(QUOTIENT (GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
(OS-TASK-TABLE OS))

’512)
(BASE (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’2 (OS-SEGMENT-TABLE OS))))
(LIMIT (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’2 (OS-SEGMENT-TABLE OS))))
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(TM-SLIMIT OS)
’0
’0
’1000
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-lpsw2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-input-handler-to-dispatcher2 (os),

os-time-for-waiting-input-handler-to-lpsw (os))
= os-waiting-input-handler-path2 (os))

Event: Disable trace-waiting-input-handler-to-lpsw2.

(DEFN
OS-WAITING-INPUT-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(OS-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
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(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3217

’3310
(TM-MEMORY OS)))))))))))))))

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS))))
(REMAINDER (GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’4)

(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
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(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’256)

’4)
(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
(OS-TASK-TABLE OS))

’512)
’256)
(QUOTIENT (GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))
’512)

(BASE (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’2 (OS-SEGMENT-TABLE OS))))

(LIMIT (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’2 (OS-SEGMENT-TABLE OS))))

(TM-SLIMIT OS)
’0
’0
’1000
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-lpsw3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-input-handler-to-dispatcher3 (os),

os-time-for-waiting-input-handler-to-lpsw (os))
= os-waiting-input-handler-path3 (os))

Event: Disable trace-waiting-input-handler-to-lpsw3.

Definition:
os-waiting-input-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-waiting-input-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-time-for-waiting-input-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Theorem: rewrite-waiting-input-trace1
tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path1 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os)),
os-waiting-input-time1 (os))

Event: Disable rewrite-waiting-input-trace1.

Theorem: rewrite-waiting-input-trace2
tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-waiting-input-time1 (os))
= tm-processor (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test (os)),
os-waiting-input-time2 (os))

Event: Disable rewrite-waiting-input-trace2.

Theorem: rewrite-waiting-input-trace3
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tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),
os-waiting-input-time2 (os))

= tm-processor (tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),
os-time-for-waiting-input-handler-to-dispatcher1 (os)),

os-time-for-waiting-input-handler-to-lpsw (os))

Event: Disable rewrite-waiting-input-trace3.

Theorem: trace-waiting-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path1 (os))
= os-waiting-input-handler-path1 (os))

Event: Disable trace-waiting-input-handler-path1.

Definition:
os-waiting-input-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-waiting-input-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
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os-time-for-waiting-input-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-waiting-input-trace4
tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path2 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os)),
os-waiting-input-time3 (os))

Event: Disable rewrite-waiting-input-trace4.

Theorem: rewrite-waiting-input-trace5
tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-waiting-input-time3 (os))
= tm-processor (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test (os)),
os-waiting-input-time4 (os))

Event: Disable rewrite-waiting-input-trace5.

Theorem: rewrite-waiting-input-trace6
tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),

os-waiting-input-time4 (os))
= tm-processor (tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),

os-time-for-waiting-input-handler-to-dispatcher2 (os)),
os-time-for-waiting-input-handler-to-lpsw (os))

Event: Disable rewrite-waiting-input-trace6.

Theorem: trace-waiting-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
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os-status-table (os))
= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path2 (os))
= os-waiting-input-handler-path2 (os))

Event: Disable trace-waiting-input-handler-path2.

Definition:
os-waiting-input-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)

Definition:
os-waiting-input-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-time-for-waiting-input-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-waiting-input-trace7
tm-processor (os-intended-input-interrupt (os),
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os-time-for-waiting-input-handler-path3 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os)),
os-waiting-input-time5 (os))

Event: Disable rewrite-waiting-input-trace7.

Theorem: rewrite-waiting-input-trace8
tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-waiting-input-time5 (os))
= tm-processor (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test (os)),
os-waiting-input-time6 (os))

Event: Disable rewrite-waiting-input-trace8.

Theorem: rewrite-waiting-input-trace9
tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),

os-waiting-input-time6 (os))
= tm-processor (tm-processor (os-waiting-input-handler-to-ibuffer-full-test (os),

os-time-for-waiting-input-handler-to-dispatcher3 (os)),
os-time-for-waiting-input-handler-to-lpsw (os))

Event: Disable rewrite-waiting-input-trace9.

Theorem: trace-waiting-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path3 (os))
= os-waiting-input-handler-path3 (os))

Event: Disable trace-waiting-input-handler-path3.
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Definition:
os-time-for-waiting-input-handler-to-ibuffer-full-test2 (os)
= ’(tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-TO-IBUFFER-FULL-TEST2
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS OS)
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’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3053

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3091
’0
(PUTNTH ’3310

’1
(PUTNTH ’191

’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE

(GETNTH (TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(OS-STATUS-TABLE OS))
’5))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-ibuffer-full-test2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))
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6= ’5))))
→ (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test2 (os))
= os-waiting-input-handler-to-ibuffer-full-test2 (os))

Event: Disable trace-waiting-input-handler-to-ibuffer-full-test2.

Definition:
os-time-for-waiting-input-handler-to-dispatcher4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-TO-DISPATCHER4
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
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(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3112

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH
(PLUS ’247
(PLUS
(TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(DECR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

’4)))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))
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(TM-CC-VALUE
(TM-ALU-PLUS
(PLUS ’243
(PLUS

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(DECR-MOD (GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))
’4)))

’4))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-dispatcher4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))))
→ (tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-time-for-waiting-input-handler-to-dispatcher4 (os))
= os-waiting-input-handler-to-dispatcher4 (os))

Event: Disable trace-waiting-input-handler-to-dispatcher4.

Definition:
os-time-for-waiting-input-handler-to-dispatcher5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)
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(DEFN OS-WAITING-INPUT-HANDLER-TO-DISPATCHER5
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG

(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3126

’3310
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(TM-MEMORY OS)))))))))))))))
(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
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(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))

(TM-OPORTS OS))
NIL)

Theorem: trace-waiting-input-handler-to-dispatcher5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))
→ (tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-time-for-waiting-input-handler-to-dispatcher5 (os))
= os-waiting-input-handler-to-dispatcher5 (os))

Event: Disable trace-waiting-input-handler-to-dispatcher5.

Definition:
os-time-for-waiting-input-handler-to-dispatcher6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-TO-DISPATCHER6
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
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(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3133

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1
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(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-dispatcher6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-time-for-waiting-input-handler-to-dispatcher6 (os))
= os-waiting-input-handler-to-dispatcher6 (os))

Event: Disable trace-waiting-input-handler-to-dispatcher6.

Definition:
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os-time-for-waiting-input-handler-to-wait (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-WAITING-INPUT-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG

(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)
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’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3211

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH ’191
’3
(PUTNTH
(PLUS ’247
(PLUS
(TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(DECR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

’4)))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
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(TM-OPORTS OS))
NIL)

Theorem: trace-waiting-input-handler-to-wait1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-input-handler-to-dispatcher4 (os),

os-time-for-waiting-input-handler-to-wait (os))
= os-waiting-input-handler-path4 (os))

Event: Disable trace-waiting-input-handler-to-wait1.

(DEFN
OS-WAITING-INPUT-HANDLER-PATH5
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
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’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG

(OS-READYQ OS)
’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3211

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH ’191
’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
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(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-wait2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-input-handler-to-dispatcher5 (os),

os-time-for-waiting-input-handler-to-wait (os))
= os-waiting-input-handler-path5 (os))

Event: Disable trace-waiting-input-handler-to-wait2.

(DEFN
OS-WAITING-INPUT-HANDLER-PATH6
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
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’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3211

’3310
(TM-MEMORY OS)))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’2
(PUTNTH ’191
’3
(PUTNTH
(PLUS ’247

(PLUS (TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
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’5
(TM-REGS OS)))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-waiting-input-handler-to-wait3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-input-handler-to-dispatcher6 (os),

os-time-for-waiting-input-handler-to-wait (os))
= os-waiting-input-handler-path6 (os))

Event: Disable trace-waiting-input-handler-to-wait3.

Definition:
os-waiting-input-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-waiting-input-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-time-for-waiting-input-handler-path4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)
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Theorem: rewrite-waiting-input-trace10
tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path4 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os)),
os-waiting-input-time7 (os))

Event: Disable rewrite-waiting-input-trace10.

Theorem: rewrite-waiting-input-trace11
tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-waiting-input-time7 (os))
= tm-processor (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test2 (os)),
os-waiting-input-time8 (os))

Event: Disable rewrite-waiting-input-trace11.

Theorem: rewrite-waiting-input-trace12
tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-waiting-input-time8 (os))
= tm-processor (tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-time-for-waiting-input-handler-to-dispatcher4 (os)),
os-time-for-waiting-input-handler-to-wait (os))

Event: Disable rewrite-waiting-input-trace12.

Theorem: trace-waiting-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path4 (os))
= os-waiting-input-handler-path4 (os))

Event: Disable trace-waiting-input-handler-path4.
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Definition:
os-waiting-input-time9 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick)

Definition:
os-waiting-input-time10 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Definition:
os-time-for-waiting-input-handler-path5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Theorem: rewrite-waiting-input-trace13
tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path5 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os)),
os-waiting-input-time9 (os))

Event: Disable rewrite-waiting-input-trace13.

Theorem: rewrite-waiting-input-trace14
tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-waiting-input-time9 (os))
= tm-processor (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test2 (os)),
os-waiting-input-time10 (os))

Event: Disable rewrite-waiting-input-trace14.

Theorem: rewrite-waiting-input-trace15
tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-waiting-input-time10 (os))
= tm-processor (tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-time-for-waiting-input-handler-to-dispatcher5 (os)),
os-time-for-waiting-input-handler-to-wait (os))
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Event: Disable rewrite-waiting-input-trace15.

Theorem: trace-waiting-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path5 (os))
= os-waiting-input-handler-path5 (os))

Event: Disable trace-waiting-input-handler-path5.

Definition:
os-waiting-input-time11 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-waiting-input-time12 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-waiting-input-handler-path6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-waiting-input-trace16
tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path6 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-thru-readyq-empty-test (os)),
os-waiting-input-time11 (os))
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Event: Disable rewrite-waiting-input-trace16.

Theorem: rewrite-waiting-input-trace17
tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-waiting-input-time11 (os))
= tm-processor (tm-processor (os-waiting-input-handler-thru-readyq-empty-test (os),

os-time-for-waiting-input-handler-to-ibuffer-full-test2 (os)),
os-waiting-input-time12 (os))

Event: Disable rewrite-waiting-input-trace17.

Theorem: rewrite-waiting-input-trace18
tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-waiting-input-time12 (os))
= tm-processor (tm-processor (os-waiting-input-handler-to-ibuffer-full-test2 (os),

os-time-for-waiting-input-handler-to-dispatcher6 (os)),
os-time-for-waiting-input-handler-to-wait (os))

Event: Disable rewrite-waiting-input-trace18.

Theorem: trace-waiting-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler-path6 (os))
= os-waiting-input-handler-path6 (os))

Event: Disable trace-waiting-input-handler-path6.

Definition:
os-time-for-waiting-input-handler (os)
= if getnth (’2 ∗ tm-interrupting-input-port (tm-iports (os)),

os-status-table (os))
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= ’5
then if array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))
then os-time-for-waiting-input-handler-path1 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-time-for-waiting-input-handler-path2 (os)
else os-time-for-waiting-input-handler-path3 (os) endif

elseif array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-time-for-waiting-input-handler-path4 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-time-for-waiting-input-handler-path5 (os)
else os-time-for-waiting-input-handler-path6 (os) endif

Definition:
os-waiting-input-handler (os)
= if getnth (’2 ∗ tm-interrupting-input-port (tm-iports (os)),

os-status-table (os))
= ’5

then if array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-waiting-input-handler-path1 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-waiting-input-handler-path2 (os)
else os-waiting-input-handler-path3 (os) endif

elseif array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-waiting-input-handler-path4 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-waiting-input-handler-path5 (os)
else os-waiting-input-handler-path6 (os) endif

Theorem: trace-waiting-input-handler
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-waiting-input-handler (os))
= os-waiting-input-handler (os))

Event: Disable trace-waiting-input-handler.
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Definition:
os-time-for-running-input-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
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’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3063

’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3063
’0
(PUTNTH ’3310

’1
(PUTNTH (GETNTH ’2 (TM-REGS OS))

’2
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
(TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS))))
’8))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-thru-save-state
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(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os))
= os-running-input-handler-thru-save-state (os))

Event: Disable trace-running-input-handler-thru-save-state.

Definition:
os-time-for-running-input-handler-to-ibuffer-full-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-IBUFFER-FULL-TEST
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
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’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3085

’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3091
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’2
(PUTNTH ’191
’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))
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(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1 (OS-READYQ OS))
’16))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-ibuffer-full-test
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-processor (os-running-input-handler-thru-save-state (os),

os-time-for-running-input-handler-to-ibuffer-full-test (os))
= os-running-input-handler-to-ibuffer-full-test (os))

Event: Disable trace-running-input-handler-to-ibuffer-full-test.

Definition:
os-time-for-running-input-handler-to-resume-task1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-RESUME-TASK1
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
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(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558
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’3309
(PUTNTH ’3112

’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH
(PLUS ’247
(PLUS
(TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(DECR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

’4)))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-PLUS
(PLUS ’243
(PLUS

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(DECR-MOD (GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))
’4)))

’4))
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’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-resume-task1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))))
→ (tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-time-for-running-input-handler-to-resume-task1 (os))
= os-running-input-handler-to-resume-task1 (os))

Event: Disable trace-running-input-handler-to-resume-task1.

Definition:
os-time-for-running-input-handler-to-resume-task2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-RESUME-TASK2
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)
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(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3126

’3310
(TM-MEMORY OS)))))))))))))))))
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(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
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(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-resume-task2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))
→ (tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-time-for-running-input-handler-to-resume-task2 (os))
= os-running-input-handler-to-resume-task2 (os))

Event: Disable trace-running-input-handler-to-resume-task2.

Definition:
os-time-for-running-input-handler-to-resume-task3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-RESUME-TASK3
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
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(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS)))

’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3133

’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’2
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(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH
(PLUS ’247

(PLUS (TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-resume-task3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
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os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-time-for-running-input-handler-to-resume-task3 (os))
= os-running-input-handler-to-resume-task3 (os))

Event: Disable trace-running-input-handler-to-resume-task3.

Definition:
os-time-for-running-input-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
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(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS)))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
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(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))

(TM-OPORTS OS))
NIL)

Theorem: trace-running-input-handler-to-lpsw1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-processor (os-running-input-handler-to-resume-task1 (os),

os-time-for-running-input-handler-to-lpsw (os))
= os-running-input-handler-path1 (os))

Event: Disable trace-running-input-handler-to-lpsw1.

(DEFN
OS-RUNNING-INPUT-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
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’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS)))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)

642



(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-lpsw2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-processor (os-running-input-handler-to-resume-task2 (os),

os-time-for-running-input-handler-to-lpsw (os))
= os-running-input-handler-path2 (os))

Event: Disable trace-running-input-handler-to-lpsw2.

(DEFN
OS-RUNNING-INPUT-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
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(ARRAY-QFIRST (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS)))))))))))))))))

(TM-REGS OS)
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(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-lpsw3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-processor (os-running-input-handler-to-resume-task3 (os),

os-time-for-running-input-handler-to-lpsw (os))
= os-running-input-handler-path3 (os))

Event: Disable trace-running-input-handler-to-lpsw3.

Definition:
os-running-input-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-running-input-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-running-input-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-running-input-trace1
tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path1 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os)),
os-running-input-time1 (os))

Event: Disable rewrite-running-input-trace1.

Theorem: rewrite-running-input-trace2
tm-processor (os-running-input-handler-thru-save-state (os),

os-running-input-time1 (os))
= tm-processor (tm-processor (os-running-input-handler-thru-save-state (os),

os-time-for-running-input-handler-to-ibuffer-full-test (os)),
os-running-input-time2 (os))

Event: Disable rewrite-running-input-trace2.

Theorem: rewrite-running-input-trace3
tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-running-input-time2 (os))
= tm-processor (tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-time-for-running-input-handler-to-resume-task1 (os)),
os-time-for-running-input-handler-to-lpsw (os))

Event: Disable rewrite-running-input-trace3.

Theorem: trace-running-input-handler-path1
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(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path1 (os))
= os-running-input-handler-path1 (os))

Event: Disable trace-running-input-handler-path1.

Definition:
os-running-input-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-running-input-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-running-input-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)
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Theorem: rewrite-running-input-trace4
tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path2 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os)),
os-running-input-time3 (os))

Event: Disable rewrite-running-input-trace4.

Theorem: rewrite-running-input-trace5
tm-processor (os-running-input-handler-thru-save-state (os),

os-running-input-time3 (os))
= tm-processor (tm-processor (os-running-input-handler-thru-save-state (os),

os-time-for-running-input-handler-to-ibuffer-full-test (os)),
os-running-input-time4 (os))

Event: Disable rewrite-running-input-trace5.

Theorem: rewrite-running-input-trace6
tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-running-input-time4 (os))
= tm-processor (tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-time-for-running-input-handler-to-resume-task2 (os)),
os-time-for-running-input-handler-to-lpsw (os))

Event: Disable rewrite-running-input-trace6.

Theorem: trace-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path2 (os))
= os-running-input-handler-path2 (os))

Event: Disable trace-running-input-handler-path2.
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Definition:
os-running-input-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Definition:
os-running-input-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-time-for-running-input-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Theorem: rewrite-running-input-trace7
tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path3 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os)),
os-running-input-time5 (os))

Event: Disable rewrite-running-input-trace7.

Theorem: rewrite-running-input-trace8
tm-processor (os-running-input-handler-thru-save-state (os),

os-running-input-time5 (os))
= tm-processor (tm-processor (os-running-input-handler-thru-save-state (os),
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os-time-for-running-input-handler-to-ibuffer-full-test (os)),
os-running-input-time6 (os))

Event: Disable rewrite-running-input-trace8.

Theorem: rewrite-running-input-trace9
tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-running-input-time6 (os))
= tm-processor (tm-processor (os-running-input-handler-to-ibuffer-full-test (os),

os-time-for-running-input-handler-to-resume-task3 (os)),
os-time-for-running-input-handler-to-lpsw (os))

Event: Disable rewrite-running-input-trace9.

Theorem: trace-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path3 (os))
= os-running-input-handler-path3 (os))

Event: Disable trace-running-input-handler-path3.

Definition:
os-time-for-running-input-handler-to-ibuffer-full-test2 (os)
= ’(tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-IBUFFER-FULL-TEST2
(OS)
(TM
(PUTNTH
(TM-PC OS)
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’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3063
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’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3091
’0
(PUTNTH ’3310
’1
(PUTNTH
(GETNTH ’2 (TM-REGS OS))
’2
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS))))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE

(GETNTH (TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(OS-STATUS-TABLE OS))
’5))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-ibuffer-full-test2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5))))
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→ (tm-processor (os-running-input-handler-thru-save-state (os),
os-time-for-running-input-handler-to-ibuffer-full-test2 (os))

= os-running-input-handler-to-ibuffer-full-test2 (os))

Event: Disable trace-running-input-handler-to-ibuffer-full-test2.

Definition:
os-time-for-running-input-handler-to-resume-task4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-RESUME-TASK4
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
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(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3112

’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH
(PLUS ’247
(PLUS
(TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(DECR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

’4)))
’4
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(PUTNTH (PLUS ’211
(TIMES ’2

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))
’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-PLUS
(PLUS ’243
(PLUS

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(DECR-MOD (GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))
’4)))

’4))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-resume-task4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))))
→ (tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-time-for-running-input-handler-to-resume-task4 (os))
= os-running-input-handler-to-resume-task4 (os))

Event: Disable trace-running-input-handler-to-resume-task4.

Definition:
os-time-for-running-input-handler-to-resume-task5 (os)
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= ’(tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-RESUME-TASK5
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
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(PUTSEG
(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3126

’3310
(TM-MEMORY OS)))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(PLUS ’256

(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS))))

’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH
(PLUS ’247

(PLUS (TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))

(GETNTH ’1
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
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(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-resume-task5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))
→ (tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-time-for-running-input-handler-to-resume-task5 (os))
= os-running-input-handler-to-resume-task5 (os))

Event: Disable trace-running-input-handler-to-resume-task5.

Definition:
os-time-for-running-input-handler-to-resume-task6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-INPUT-HANDLER-TO-RESUME-TASK6
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
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(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3133

’3310
(TM-MEMORY OS)))))))))))))))))
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(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’2
(PUTNTH
(PLUS ’243

(TIMES ’8
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’3
(PUTNTH

(PLUS ’247
(PLUS (TIMES ’8

(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS)))
(GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD (GETNTH ’1

(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’8 (OS-IBUFFERS OS))))

(GETNTH ’3
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’8 (OS-IBUFFERS OS))))))
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
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(TM-OPORTS OS))
NIL)

Theorem: trace-running-input-handler-to-resume-task6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-time-for-running-input-handler-to-resume-task6 (os))
= os-running-input-handler-to-resume-task6 (os))

Event: Disable trace-running-input-handler-to-resume-task6.

(DEFN
OS-RUNNING-INPUT-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
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(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TM-IPORTS OS)))

’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-QREPLACED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS)))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
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(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-lpsw4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-running-input-handler-to-resume-task4 (os),

os-time-for-running-input-handler-to-lpsw (os))
= os-running-input-handler-path4 (os))

Event: Disable trace-running-input-handler-to-lpsw4.

(DEFN
OS-RUNNING-INPUT-HANDLER-PATH5
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
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’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-OVERFLOW-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS)))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))
NIL)
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Theorem: trace-running-input-handler-to-lpsw5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-running-input-handler-to-resume-task5 (os),

os-time-for-running-input-handler-to-lpsw (os))
= os-running-input-handler-path5 (os))

Event: Disable trace-running-input-handler-to-lpsw5.

(DEFN
OS-RUNNING-INPUT-HANDLER-PATH6
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
’8
(PUTNTH
(TM-ICHAR (GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS)))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13

665



(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-IBUFFERS-WITH-ENQUEUED-CHARACTER OS)

’243
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS)))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-CLEAR-INPUT-INTERRUPT (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TM-IPORTS OS))
(TM-OPORTS OS))

NIL)

Theorem: trace-running-input-handler-to-lpsw6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-running-input-handler-to-resume-task6 (os),
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os-time-for-running-input-handler-to-lpsw (os))
= os-running-input-handler-path6 (os))

Event: Disable trace-running-input-handler-to-lpsw6.

Definition:
os-running-input-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-running-input-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-running-input-handler-path4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Theorem: rewrite-running-input-trace10
tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path4 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os)),
os-running-input-time7 (os))

Event: Disable rewrite-running-input-trace10.

Theorem: rewrite-running-input-trace11
tm-processor (os-running-input-handler-thru-save-state (os),
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os-running-input-time7 (os))
= tm-processor (tm-processor (os-running-input-handler-thru-save-state (os),

os-time-for-running-input-handler-to-ibuffer-full-test2 (os)),
os-running-input-time8 (os))

Event: Disable rewrite-running-input-trace11.

Theorem: rewrite-running-input-trace12
tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-running-input-time8 (os))
= tm-processor (tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-time-for-running-input-handler-to-resume-task4 (os)),
os-time-for-running-input-handler-to-lpsw (os))

Event: Disable rewrite-running-input-trace12.

Theorem: trace-running-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path4 (os))
= os-running-input-handler-path4 (os))

Event: Disable trace-running-input-handler-path4.

Definition:
os-running-input-time9 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

Definition:
os-running-input-time10 (os)
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= ’(tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Definition:
os-time-for-running-input-handler-path5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-running-input-trace13
tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path5 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os)),
os-running-input-time9 (os))

Event: Disable rewrite-running-input-trace13.

Theorem: rewrite-running-input-trace14
tm-processor (os-running-input-handler-thru-save-state (os),

os-running-input-time9 (os))
= tm-processor (tm-processor (os-running-input-handler-thru-save-state (os),

os-time-for-running-input-handler-to-ibuffer-full-test2 (os)),
os-running-input-time10 (os))

Event: Disable rewrite-running-input-trace14.

Theorem: rewrite-running-input-trace15
tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-running-input-time10 (os))
= tm-processor (tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-time-for-running-input-handler-to-resume-task5 (os)),
os-time-for-running-input-handler-to-lpsw (os))

Event: Disable rewrite-running-input-trace15.
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Theorem: trace-running-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path5 (os))
= os-running-input-handler-path5 (os))

Event: Disable trace-running-input-handler-path5.

Definition:
os-running-input-time11 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-running-input-time12 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-time-for-running-input-handler-path6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-running-input-trace16
tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-path6 (os))
= tm-processor (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler-thru-save-state (os)),
os-running-input-time11 (os))

Event: Disable rewrite-running-input-trace16.

Theorem: rewrite-running-input-trace17
tm-processor (os-running-input-handler-thru-save-state (os),

os-running-input-time11 (os))
= tm-processor (tm-processor (os-running-input-handler-thru-save-state (os),

os-time-for-running-input-handler-to-ibuffer-full-test2 (os)),
os-running-input-time12 (os))

Event: Disable rewrite-running-input-trace17.

Theorem: rewrite-running-input-trace18
tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-running-input-time12 (os))
= tm-processor (tm-processor (os-running-input-handler-to-ibuffer-full-test2 (os),

os-time-for-running-input-handler-to-resume-task6 (os)),
os-time-for-running-input-handler-to-lpsw (os))

Event: Disable rewrite-running-input-trace18.

Theorem: trace-running-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ (tm-processor (os-intended-input-interrupt (os),
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os-time-for-running-input-handler-path6 (os))
= os-running-input-handler-path6 (os))

Event: Disable trace-running-input-handler-path6.

Definition:
os-time-for-running-input-handler (os)
= if getnth (’2 ∗ tm-interrupting-input-port (tm-iports (os)),

os-status-table (os))
= ’5

then if array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-time-for-running-input-handler-path1 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-time-for-running-input-handler-path2 (os)
else os-time-for-running-input-handler-path3 (os) endif

elseif array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-time-for-running-input-handler-path4 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-time-for-running-input-handler-path5 (os)
else os-time-for-running-input-handler-path6 (os) endif

Definition:
os-running-input-handler (os)
= if getnth (’2 ∗ tm-interrupting-input-port (tm-iports (os)),

os-status-table (os))
= ’5

then if array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-running-input-handler-path1 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-running-input-handler-path2 (os)
else os-running-input-handler-path3 (os) endif

elseif array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))

then os-running-input-handler-path4 (os)
elseif tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
then os-running-input-handler-path5 (os)
else os-running-input-handler-path6 (os) endif
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Theorem: trace-running-input-handler
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-intended-input-interrupt (os),

os-time-for-running-input-handler (os))
= os-running-input-handler (os))

Event: Disable trace-running-input-handler.

Definition:
os-intended-output-interrupt (tm)
= tm-set-memory (putnth (tm-pc (tm),

’0,
putnth (tm-sp (tm),

’1,
putnth (tm-pack-psw (tm-cc (tm),

tm-error (tm),
tm-svcflag (tm),
tm-svcid (tm)),

’2,
putnth (tm-interrupting-output-port (tm-oports (tm)),

’9,
putseg (os-task-table (tm),

’15,
putseg (os-segment-table (tm),

’159,
putseg (os-readyq (tm),

’191,
putseg (os-status-table (tm),

’211,
putseg (os-obuffers (tm),

’371,
putseg (os-code (tm),

’2547,
tm-memory (tm))))))))))),

tm-set-pc (’3135,
tm-set-sp (’3310,

tm-set-svmode (’1,
tm-set-error (’0,

tm-set-rwstate (’0,
tm-set-oports (tm-clear-output-interrupt (tm-interrupting-output-port (tm-oports (tm)),

tm-oports (tm)),
tm)))))))
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Theorem: equivalence-of-output-interrupt-expressions
good-os (os)
→ (tm-execute-output-interrupt (os) = os-intended-output-interrupt (os))

Event: Disable equivalence-of-output-interrupt-expressions.

Definition:
os-time-for-waiting-output-handler-thru-readyq-empty-test (os)
= ’(tick tick tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-THRU-READYQ-EMPTY-TEST
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)
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’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3146

’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3156
’0
(PUTNTH ’3310

’1
(PUTNTH ’191 ’3 (TM-REGS OS))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-thru-readyq-empty-test
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-thru-readyq-empty-test (os))
= os-waiting-output-handler-thru-readyq-empty-test (os))

Event: Disable trace-waiting-output-handler-thru-readyq-empty-test.

Definition:
os-time-for-waiting-output-handler-to-obuffer-empty-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)
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(DEFN OS-WAITING-OUTPUT-HANDLER-TO-OBUFFER-EMPTY-TEST
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3178

676



’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3184
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’2
(PUTNTH ’191
’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1 (OS-READYQ OS))
’16))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-to-obuffer-empty-test
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
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→ (tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),
os-time-for-waiting-output-handler-to-obuffer-empty-test (os))

= os-waiting-output-handler-to-obuffer-empty-test (os))

Event: Disable trace-waiting-output-handler-to-obuffer-empty-test.

Definition:
os-time-for-waiting-output-handler-to-dispatcher1 (os)
= ’(tick tick tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-TO-DISPATCHER1
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
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’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3195

’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’2
(PUTNTH
(PLUS ’371

(TIMES ’8
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
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(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-to-dispatcher1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))
→ (tm-processor (os-waiting-output-handler-to-obuffer-empty-test (os),

os-time-for-waiting-output-handler-to-dispatcher1 (os))
= os-waiting-output-handler-to-dispatcher1 (os))

Event: Disable trace-waiting-output-handler-to-dispatcher1.

Definition:
os-time-for-waiting-output-handler-to-dispatcher2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-TO-DISPATCHER2
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
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’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3204

’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
’2
(PUTNTH
(PLUS ’371

(TIMES ’8
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
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(PUTNTH (PLUS ’211
(TIMES ’2

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD

(GETNTH ’0
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
(GETNTH ’3

(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-START-OUTPUT

(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-waiting-output-handler-to-dispatcher2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-waiting-output-handler-to-obuffer-empty-test (os),

os-time-for-waiting-output-handler-to-dispatcher2 (os))
= os-waiting-output-handler-to-dispatcher2 (os))

Event: Disable trace-waiting-output-handler-to-dispatcher2.

Definition:
os-time-for-waiting-output-handler-to-lpsw (os)
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= ’(tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS)))
(OS-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

(OS-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

(OS-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
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’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))))

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS))))
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))

’4)
(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))

’256)
’4)

(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))

’512)
’256)
(QUOTIENT (GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

(OS-TASK-TABLE OS))
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’512)
(BASE (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’2 (OS-SEGMENT-TABLE OS))))
(LIMIT (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’2 (OS-SEGMENT-TABLE OS))))
(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-to-lpsw1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-output-handler-to-dispatcher1 (os),

os-time-for-waiting-output-handler-to-lpsw (os))
= os-waiting-output-handler-path1 (os))

Event: Disable trace-waiting-output-handler-to-lpsw1.

(DEFN
OS-WAITING-OUTPUT-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS)))
(OS-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

(OS-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
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(OS-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3217

’3310
(TM-MEMORY OS))))))))))))))

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS))))
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))

’4)
(QUOTIENT
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(REMAINDER
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

(OS-TASK-TABLE OS))
’256)

’4)
(QUOTIENT
(REMAINDER

(GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))

’512)
’256)

(QUOTIENT (GETNTH (PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))

’512)
(BASE (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’2 (OS-SEGMENT-TABLE OS))))
(LIMIT (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’2 (OS-SEGMENT-TABLE OS))))
(TM-SLIMIT OS)
’0
’0
’1000
(TM-IPORTS OS)
(TM-START-OUTPUT

(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-waiting-output-handler-to-lpsw2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-output-handler-to-dispatcher2 (os),

os-time-for-waiting-output-handler-to-lpsw (os))
= os-waiting-output-handler-path2 (os))

Event: Disable trace-waiting-output-handler-to-lpsw2.
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Definition:
os-time-for-waiting-output-handler-to-obuffer-empty-test2 (os)
= ’(tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-TO-OBUFFER-EMPTY-TEST2
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3146
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’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3184
’0
(PUTNTH ’3310
’1
(PUTNTH ’191

’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE

(GETNTH (TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS)))

(OS-STATUS-TABLE OS))
’4))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-to-obuffer-empty-test2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4))))
→ (tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-time-for-waiting-output-handler-to-obuffer-empty-test2 (os))
= os-waiting-output-handler-to-obuffer-empty-test2 (os))
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Event: Disable trace-waiting-output-handler-to-obuffer-empty-test2.

Definition:
os-time-for-waiting-output-handler-to-dispatcher3 (os)
= ’(tick tick tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-TO-DISPATCHER3
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)
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’2547
(PUTNTH ’3195

’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH (PLUS ’371

(TIMES ’8
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-to-dispatcher3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))
→ (tm-processor (os-waiting-output-handler-to-obuffer-empty-test2 (os),

os-time-for-waiting-output-handler-to-dispatcher3 (os))
= os-waiting-output-handler-to-dispatcher3 (os))

Event: Disable trace-waiting-output-handler-to-dispatcher3.
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Definition:
os-time-for-waiting-output-handler-to-dispatcher4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-TO-DISPATCHER4
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
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(PUTNTH ’3204
’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3206
’0
(PUTNTH ’3310
’1
(PUTNTH
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
’2
(PUTNTH

(PLUS ’371
(TIMES ’8

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD

(GETNTH ’0
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
(GETNTH ’3

(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-START-OUTPUT

(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))
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NIL)

Theorem: trace-waiting-output-handler-to-dispatcher4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-waiting-output-handler-to-obuffer-empty-test2 (os),

os-time-for-waiting-output-handler-to-dispatcher4 (os))
= os-waiting-output-handler-to-dispatcher4 (os))

Event: Disable trace-waiting-output-handler-to-dispatcher4.

Definition:
os-time-for-waiting-output-handler-to-wait (os)
= ’(tick tick tick tick tick tick)

(DEFN OS-WAITING-OUTPUT-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
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(OS-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3211

’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH ’191

’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-waiting-output-handler-to-wait1
(good-os (os)
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∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-output-handler-to-dispatcher3 (os),

os-time-for-waiting-output-handler-to-wait (os))
= os-waiting-output-handler-path3 (os))

Event: Disable trace-waiting-output-handler-to-wait1.

(DEFN
OS-WAITING-OUTPUT-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3206
’10
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-TASK-TABLE OS)
’15
(PUTSEG

(OS-SEGMENT-TABLE OS)
’159
(PUTSEG (OS-READYQ OS)

’191
(PUTSEG (OS-STATUS-TABLE OS)

’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)
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’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’3211

’3310
(TM-MEMORY OS))))))))))))))

(PUTNTH ’3222
’0
(PUTNTH ’3310
’1
(PUTNTH
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
’2
(PUTNTH ’191

’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’1
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-START-OUTPUT

(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-waiting-output-handler-to-wait2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-waiting-output-handler-to-dispatcher4 (os),

os-time-for-waiting-output-handler-to-wait (os))
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= os-waiting-output-handler-path4 (os))

Event: Disable trace-waiting-output-handler-to-wait2.

Definition:
os-waiting-output-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-waiting-output-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-time-for-waiting-output-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Theorem: rewrite-waiting-output-trace1
tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path1 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-thru-readyq-empty-test (os)),
os-waiting-output-time1 (os))

Event: Disable rewrite-waiting-output-trace1.

Theorem: rewrite-waiting-output-trace2
tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-waiting-output-time1 (os))
= tm-processor (tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-time-for-waiting-output-handler-to-obuffer-empty-test (os)),
os-waiting-output-time2 (os))
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Event: Disable rewrite-waiting-output-trace2.

Theorem: rewrite-waiting-output-trace3
tm-processor (os-waiting-output-handler-to-obuffer-empty-test (os),

os-waiting-output-time2 (os))
= tm-processor (tm-processor (os-waiting-output-handler-to-obuffer-empty-test (os),

os-time-for-waiting-output-handler-to-dispatcher1 (os)),
os-time-for-waiting-output-handler-to-lpsw (os))

Event: Disable rewrite-waiting-output-trace3.

Theorem: trace-waiting-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path1 (os))
= os-waiting-output-handler-path1 (os))

Event: Disable trace-waiting-output-handler-path1.

Definition:
os-waiting-output-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick)

Definition:
os-waiting-output-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-time-for-waiting-output-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-waiting-output-trace4
tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path2 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-thru-readyq-empty-test (os)),
os-waiting-output-time3 (os))

Event: Disable rewrite-waiting-output-trace4.

Theorem: rewrite-waiting-output-trace5
tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-waiting-output-time3 (os))
= tm-processor (tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-time-for-waiting-output-handler-to-obuffer-empty-test (os)),
os-waiting-output-time4 (os))

Event: Disable rewrite-waiting-output-trace5.

Theorem: rewrite-waiting-output-trace6
tm-processor (os-waiting-output-handler-to-obuffer-empty-test (os),

os-waiting-output-time4 (os))
= tm-processor (tm-processor (os-waiting-output-handler-to-obuffer-empty-test (os),

os-time-for-waiting-output-handler-to-dispatcher2 (os)),
os-time-for-waiting-output-handler-to-lpsw (os))

Event: Disable rewrite-waiting-output-trace6.

Theorem: trace-waiting-output-handler-path2
(good-os (os)
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∧ (tm-some-output-interruptp (tm-oports (os))
∧ (tm-waiting (os)

∧ ((getnth (’2
∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path2 (os))
= os-waiting-output-handler-path2 (os))

Event: Disable trace-waiting-output-handler-path2.

Definition:
os-waiting-output-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick)

Definition:
os-waiting-output-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick)

Definition:
os-time-for-waiting-output-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Theorem: rewrite-waiting-output-trace7
tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path3 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-thru-readyq-empty-test (os)),
os-waiting-output-time5 (os))

Event: Disable rewrite-waiting-output-trace7.

Theorem: rewrite-waiting-output-trace8
tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-waiting-output-time5 (os))
= tm-processor (tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-time-for-waiting-output-handler-to-obuffer-empty-test2 (os)),
os-waiting-output-time6 (os))
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Event: Disable rewrite-waiting-output-trace8.

Theorem: rewrite-waiting-output-trace9
tm-processor (os-waiting-output-handler-to-obuffer-empty-test2 (os),

os-waiting-output-time6 (os))
= tm-processor (tm-processor (os-waiting-output-handler-to-obuffer-empty-test2 (os),

os-time-for-waiting-output-handler-to-dispatcher3 (os)),
os-time-for-waiting-output-handler-to-wait (os))

Event: Disable rewrite-waiting-output-trace9.

Theorem: trace-waiting-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path3 (os))
= os-waiting-output-handler-path3 (os))

Event: Disable trace-waiting-output-handler-path3.

Definition:
os-waiting-output-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-waiting-output-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-waiting-output-handler-path4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Theorem: rewrite-waiting-output-trace10
tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path4 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-thru-readyq-empty-test (os)),
os-waiting-output-time7 (os))

Event: Disable rewrite-waiting-output-trace10.

Theorem: rewrite-waiting-output-trace11
tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-waiting-output-time7 (os))
= tm-processor (tm-processor (os-waiting-output-handler-thru-readyq-empty-test (os),

os-time-for-waiting-output-handler-to-obuffer-empty-test2 (os)),
os-waiting-output-time8 (os))

Event: Disable rewrite-waiting-output-trace11.

Theorem: rewrite-waiting-output-trace12
tm-processor (os-waiting-output-handler-to-obuffer-empty-test2 (os),

os-waiting-output-time8 (os))
= tm-processor (tm-processor (os-waiting-output-handler-to-obuffer-empty-test2 (os),

os-time-for-waiting-output-handler-to-dispatcher4 (os)),
os-time-for-waiting-output-handler-to-wait (os))

Event: Disable rewrite-waiting-output-trace12.

Theorem: trace-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler-path4 (os))
= os-waiting-output-handler-path4 (os))
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Event: Disable trace-waiting-output-handler-path4.

Definition:
os-time-for-waiting-output-handler (os)
= if getnth (’2 ∗ tm-interrupting-output-port (tm-oports (os)),

os-status-table (os))
= ’4

then if array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-time-for-waiting-output-handler-path1 (os)
else os-time-for-waiting-output-handler-path2 (os) endif

elseif array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-time-for-waiting-output-handler-path3 (os)
else os-time-for-waiting-output-handler-path4 (os) endif

Definition:
os-waiting-output-handler (os)
= if getnth (’2 ∗ tm-interrupting-output-port (tm-oports (os)),

os-status-table (os))
= ’4

then if array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-waiting-output-handler-path1 (os)
else os-waiting-output-handler-path2 (os) endif

elseif array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-waiting-output-handler-path3 (os)
else os-waiting-output-handler-path4 (os) endif

Theorem: trace-waiting-output-handler
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-waiting-output-handler (os))
= os-waiting-output-handler (os))

Event: Disable trace-waiting-output-handler.

Definition:
os-time-for-running-output-handler-thru-save-state (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
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tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-THRU-SAVE-STATE
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS OS)

’371
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(PUTSEG (OS-CODE OS)
’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3156

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3156
’0
(PUTNTH ’3310

’1
(PUTNTH (GETNTH ’2 (TM-REGS OS))

’2
(PUTNTH (GETNTH ’3 (TM-REGS OS))

’3
(TM-REGS OS)))))

(TM-CC-VALUE (TM-ALU-PLUS (PLUS ’15
(TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS))))
’8))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-thru-save-state
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-thru-save-state (os))
= os-running-output-handler-thru-save-state (os))

Event: Disable trace-running-output-handler-thru-save-state.

Definition:
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os-time-for-running-output-handler-to-obuffer-empty-test (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-TO-OBUFFER-EMPTY-TEST
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
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’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3178

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3184
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’2
(PUTNTH ’191
’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE (TM-ALU-INCR-MOD (GETNTH ’1 (OS-READYQ OS))
’16))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
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(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-to-obuffer-empty-test
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (tm-processor (os-running-output-handler-thru-save-state (os),

os-time-for-running-output-handler-to-obuffer-empty-test (os))
= os-running-output-handler-to-obuffer-empty-test (os))

Event: Disable trace-running-output-handler-to-obuffer-empty-test.

Definition:
os-time-for-running-output-handler-to-resume-task1 (os)
= ’(tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-TO-RESUME-TASK1
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
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(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3195

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’2
(PUTNTH
(PLUS ’371

(TIMES ’8
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’3
(PUTNTH

(PLUS ’195
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(GETNTH ’1 (OS-READYQ OS)))
’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-to-resume-task1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))
→ (tm-processor (os-running-output-handler-to-obuffer-empty-test (os),

os-time-for-running-output-handler-to-resume-task1 (os))
= os-running-output-handler-to-resume-task1 (os))

Event: Disable trace-running-output-handler-to-resume-task1.

Definition:
os-time-for-running-output-handler-to-resume-task2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-TO-RESUME-TASK2
(OS)
(TM
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(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558
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’3309
(PUTNTH ’3204

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
’2
(PUTNTH
(PLUS ’371

(TIMES ’8
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’3
(PUTNTH

(PLUS ’195
(GETNTH ’1 (OS-READYQ OS)))

’4
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS)))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD

(GETNTH ’0
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
(GETNTH ’3

(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
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(TM-START-OUTPUT
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-running-output-handler-to-resume-task2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-running-output-handler-to-obuffer-empty-test (os),

os-time-for-running-output-handler-to-resume-task2 (os))
= os-running-output-handler-to-resume-task2 (os))

Event: Disable trace-running-output-handler-to-resume-task2.

Definition:
os-time-for-running-output-handler-to-lpsw (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-PATH1
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
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(ARRAY-QFIRST (OS-READYQ OS))))
(OS-NEW-TASK-TABLE OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
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(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-to-lpsw1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (tm-processor (os-running-output-handler-to-resume-task1 (os),

os-time-for-running-output-handler-to-lpsw (os))
= os-running-output-handler-path1 (os))

Event: Disable trace-running-output-handler-to-lpsw1.

(DEFN
OS-RUNNING-OUTPUT-HANDLER-PATH2
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8
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(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(ARRAY-ENQ (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(OS-READYQ OS))
’191
(PUTSEG

(OS-UPDATE-STATUS (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’0
’0
OS)

’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
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(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-START-OUTPUT

(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-running-output-handler-to-lpsw2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (tm-processor (os-running-output-handler-to-resume-task2 (os),

os-time-for-running-output-handler-to-lpsw (os))
= os-running-output-handler-path2 (os))

Event: Disable trace-running-output-handler-to-lpsw2.

Definition:
os-time-for-running-output-handler-to-obuffer-empty-test2 (os)
= ’(tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-TO-OBUFFER-EMPTY-TEST2
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
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(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3156

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3184
’0
(PUTNTH ’3310
’1
(PUTNTH
(GETNTH ’2 (TM-REGS OS))
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’2
(PUTNTH

(GETNTH ’3 (TM-REGS OS))
’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS))))))

(TM-CC-VALUE
(TM-ALU-DIFFERENCE

(GETNTH (TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS)))

(OS-STATUS-TABLE OS))
’4))

’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-to-obuffer-empty-test2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4))))
→ (tm-processor (os-running-output-handler-thru-save-state (os),

os-time-for-running-output-handler-to-obuffer-empty-test2 (os))
= os-running-output-handler-to-obuffer-empty-test2 (os))

Event: Disable trace-running-output-handler-to-obuffer-empty-test2.

Definition:
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os-time-for-running-output-handler-to-resume-task3 (os)
= ’(tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-TO-RESUME-TASK3
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS OS)
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’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3195

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(GETNTH ’2 (TM-REGS OS))
’2
(PUTNTH

(PLUS ’371
(TIMES ’8

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS))))))

’1
’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-to-resume-task3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
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∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (tm-processor (os-running-output-handler-to-obuffer-empty-test2 (os),
os-time-for-running-output-handler-to-resume-task3 (os))

= os-running-output-handler-to-resume-task3 (os))

Event: Disable trace-running-output-handler-to-resume-task3.

Definition:
os-time-for-running-output-handler-to-resume-task4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick)

(DEFN OS-RUNNING-OUTPUT-HANDLER-TO-RESUME-TASK4
(OS)
(TM
(PUTNTH
(TM-PC OS)
’0
(PUTNTH
(TM-SP OS)
’1
(PUTNTH
(TM-PACK-PSW (TM-CC OS)

(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS))

’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
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(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3204

’3310
(TM-MEMORY OS))))))))))))))))

(PUTNTH ’3231
’0
(PUTNTH ’3310
’1
(PUTNTH
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
’2
(PUTNTH

(PLUS ’371
(TIMES ’8

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
’3
(PUTNTH (PLUS ’211

(TIMES ’2
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))

’5
(TM-REGS OS))))))

(TM-CC-VALUE
(TM-ALU-INCR-MOD

(GETNTH ’0
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
(GETNTH ’3

(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))))
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’0
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’1
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-START-OUTPUT

(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TABLE ’8 (OS-OBUFFERS OS))))

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-running-output-handler-to-resume-task4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-running-output-handler-to-obuffer-empty-test2 (os),

os-time-for-running-output-handler-to-resume-task4 (os))
= os-running-output-handler-to-resume-task4 (os))

Event: Disable trace-running-output-handler-to-resume-task4.

(DEFN
OS-RUNNING-OUTPUT-HANDLER-PATH3
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))
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(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
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(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
(TM-CLEAR-OUTPUT-INTERRUPT (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TM-OPORTS OS)))
NIL)

Theorem: trace-running-output-handler-to-lpsw3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-running-output-handler-to-resume-task3 (os),

os-time-for-running-output-handler-to-lpsw (os))
= os-running-output-handler-path3 (os))

Event: Disable trace-running-output-handler-to-lpsw3.

(DEFN
OS-RUNNING-OUTPUT-HANDLER-PATH4
(OS)
(TM
(PUTNTH
(GETNTH (TIMES ’9

(ARRAY-QFIRST (OS-READYQ OS)))
(OS-NEW-TASK-TABLE OS))

’0
(PUTNTH
(GETNTH (PLUS ’1

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’1
(PUTNTH
(GETNTH (PLUS ’8

(TIMES ’9
(ARRAY-QFIRST (OS-READYQ OS))))

(OS-NEW-TASK-TABLE OS))
’2
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(PUTNTH
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
’9
(PUTNTH ’3231
’10
(PUTNTH
(TM-R2 OS)
’13
(PUTNTH
(TM-R3 OS)
’14
(PUTSEG
(OS-NEW-TASK-TABLE OS)
’15
(PUTSEG
(OS-SEGMENT-TABLE OS)
’159
(PUTSEG
(OS-READYQ OS)
’191
(PUTSEG

(OS-STATUS-TABLE OS)
’211
(PUTSEG (OS-OBUFFERS-WITH-DEQUEUED-CHARACTER OS)

’371
(PUTSEG (OS-CODE OS)

’2547
(PUTNTH ’2558

’3309
(PUTNTH ’3238

’3310
(TM-MEMORY OS))))))))))))))))

(TM-REGS OS)
(TM-CC OS)
(TM-ERROR OS)
(TM-SVCFLAG OS)
(TM-SVCID OS)
(TM-BASE OS)
(TM-LIMIT OS)
(TM-SLIMIT OS)
’0
’0
(TM-CLOCK OS)
(TM-IPORTS OS)
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(TM-START-OUTPUT
(ARRAY-QFIRST (GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’8 (OS-OBUFFERS OS))))
(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))
(TM-OPORTS OS)))

NIL)

Theorem: trace-running-output-handler-to-lpsw4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-running-output-handler-to-resume-task4 (os),

os-time-for-running-output-handler-to-lpsw (os))
= os-running-output-handler-path4 (os))

Event: Disable trace-running-output-handler-to-lpsw4.

Definition:
os-running-output-time1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-running-output-time2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)

Definition:
os-time-for-running-output-handler-path1 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)
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Theorem: rewrite-running-output-trace1
tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path1 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-thru-save-state (os)),
os-running-output-time1 (os))

Event: Disable rewrite-running-output-trace1.

Theorem: rewrite-running-output-trace2
tm-processor (os-running-output-handler-thru-save-state (os),

os-running-output-time1 (os))
= tm-processor (tm-processor (os-running-output-handler-thru-save-state (os),

os-time-for-running-output-handler-to-obuffer-empty-test (os)),
os-running-output-time2 (os))

Event: Disable rewrite-running-output-trace2.

Theorem: rewrite-running-output-trace3
tm-processor (os-running-output-handler-to-obuffer-empty-test (os),

os-running-output-time2 (os))
= tm-processor (tm-processor (os-running-output-handler-to-obuffer-empty-test (os),

os-time-for-running-output-handler-to-resume-task1 (os)),
os-time-for-running-output-handler-to-lpsw (os))

Event: Disable rewrite-running-output-trace3.

Theorem: trace-running-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path1 (os))
= os-running-output-handler-path1 (os))

Event: Disable trace-running-output-handler-path1.
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Definition:
os-running-output-time3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Definition:
os-running-output-time4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-time-for-running-output-handler-path2 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick)

Theorem: rewrite-running-output-trace4
tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path2 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-thru-save-state (os)),
os-running-output-time3 (os))

Event: Disable rewrite-running-output-trace4.

Theorem: rewrite-running-output-trace5
tm-processor (os-running-output-handler-thru-save-state (os),

os-running-output-time3 (os))
= tm-processor (tm-processor (os-running-output-handler-thru-save-state (os),
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os-time-for-running-output-handler-to-obuffer-empty-test (os)),
os-running-output-time4 (os))

Event: Disable rewrite-running-output-trace5.

Theorem: rewrite-running-output-trace6
tm-processor (os-running-output-handler-to-obuffer-empty-test (os),

os-running-output-time4 (os))
= tm-processor (tm-processor (os-running-output-handler-to-obuffer-empty-test (os),

os-time-for-running-output-handler-to-resume-task2 (os)),
os-time-for-running-output-handler-to-lpsw (os))

Event: Disable rewrite-running-output-trace6.

Theorem: trace-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path2 (os))
= os-running-output-handler-path2 (os))

Event: Disable trace-running-output-handler-path2.

Definition:
os-running-output-time5 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick)

Definition:
os-running-output-time6 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick)
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Definition:
os-time-for-running-output-handler-path3 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick)

Theorem: rewrite-running-output-trace7
tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path3 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-thru-save-state (os)),
os-running-output-time5 (os))

Event: Disable rewrite-running-output-trace7.

Theorem: rewrite-running-output-trace8
tm-processor (os-running-output-handler-thru-save-state (os),

os-running-output-time5 (os))
= tm-processor (tm-processor (os-running-output-handler-thru-save-state (os),

os-time-for-running-output-handler-to-obuffer-empty-test2 (os)),
os-running-output-time6 (os))

Event: Disable rewrite-running-output-trace8.

Theorem: rewrite-running-output-trace9
tm-processor (os-running-output-handler-to-obuffer-empty-test2 (os),

os-running-output-time6 (os))
= tm-processor (tm-processor (os-running-output-handler-to-obuffer-empty-test2 (os),

os-time-for-running-output-handler-to-resume-task3 (os)),
os-time-for-running-output-handler-to-lpsw (os))

Event: Disable rewrite-running-output-trace9.

Theorem: trace-running-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2
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∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path3 (os))
= os-running-output-handler-path3 (os))

Event: Disable trace-running-output-handler-path3.

Definition:
os-running-output-time7 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick)

Definition:
os-running-output-time8 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick)

Definition:
os-time-for-running-output-handler-path4 (os)
= ’(tick tick tick tick tick tick tick tick tick tick

tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick tick tick tick tick
tick tick tick tick tick tick)

Theorem: rewrite-running-output-trace10
tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path4 (os))
= tm-processor (tm-processor (os-intended-output-interrupt (os),
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os-time-for-running-output-handler-thru-save-state (os)),
os-running-output-time7 (os))

Event: Disable rewrite-running-output-trace10.

Theorem: rewrite-running-output-trace11
tm-processor (os-running-output-handler-thru-save-state (os),

os-running-output-time7 (os))
= tm-processor (tm-processor (os-running-output-handler-thru-save-state (os),

os-time-for-running-output-handler-to-obuffer-empty-test2 (os)),
os-running-output-time8 (os))

Event: Disable rewrite-running-output-trace11.

Theorem: rewrite-running-output-trace12
tm-processor (os-running-output-handler-to-obuffer-empty-test2 (os),

os-running-output-time8 (os))
= tm-processor (tm-processor (os-running-output-handler-to-obuffer-empty-test2 (os),

os-time-for-running-output-handler-to-resume-task4 (os)),
os-time-for-running-output-handler-to-lpsw (os))

Event: Disable rewrite-running-output-trace12.

Theorem: trace-running-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler-path4 (os))
= os-running-output-handler-path4 (os))

Event: Disable trace-running-output-handler-path4.

Definition:
os-time-for-running-output-handler (os)
= if getnth (’2 ∗ tm-interrupting-output-port (tm-oports (os)),

os-status-table (os))
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= ’4
then if array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))
then os-time-for-running-output-handler-path1 (os)
else os-time-for-running-output-handler-path2 (os) endif

elseif array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-time-for-running-output-handler-path3 (os)
else os-time-for-running-output-handler-path4 (os) endif

Definition:
os-running-output-handler (os)
= if getnth (’2 ∗ tm-interrupting-output-port (tm-oports (os)),

os-status-table (os))
= ’4

then if array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-running-output-handler-path1 (os)
else os-running-output-handler-path2 (os) endif

elseif array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os))

then os-running-output-handler-path3 (os)
else os-running-output-handler-path4 (os) endif

Theorem: trace-running-output-handler
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (¬ tm-waiting (os))))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-running-output-handler (os))
= os-running-output-handler (os))

Event: Disable trace-running-output-handler.

Event: Let us define the theory access-os-memory to consist of the follow-
ing events: getnth-before-putseg, getnth-putnth-non-interference, getseg-after-
putnth, getseg-after-putseg, getseg-before-putnth, getseg-before-putseg, getseg-
for-length, getseg-getseg, getseg-within-putseg, length-array-deq, length-array-
enq, length-getseg, length-putnth, length-putseg, plistp-array-deq, plistp-array-
enq, plistp-getseg, plistp-putnth, plistp-putseg.

Theorem: good-tm-os-intended-clock-interrupt
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-tm (os-intended-clock-interrupt (os))
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Event: Disable good-tm-os-intended-clock-interrupt.

Theorem: good-tm-os-clock-interrupt-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-tm (os-clock-interrupt-handler (os))

Event: Disable good-tm-os-clock-interrupt-handler.

Theorem: tm-slimit-os-clock-interrupt-handler
tm-slimit (os-clock-interrupt-handler (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-clock-interrupt-handler.

Theorem: os-code-os-clock-interrupt-handler
good-tm (os) → (os-code (os-clock-interrupt-handler (os)) = os-code (os))

Event: Disable os-code-os-clock-interrupt-handler.

Theorem: tm-interrupt-addresses-os-clock-interrupt-handler
good-tm (os)
→ ((getnth (’3, tm-memory (os-clock-interrupt-handler (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-clock-interrupt-handler (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-clock-interrupt-handler (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-clock-interrupt-handler (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-clock-interrupt-handler (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-clock-interrupt-handler (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-clock-interrupt-handler.

Theorem: not-tm-in-supervisor-mode-os-clock-interrupt-handler
¬ tm-in-supervisor-mode (os-clock-interrupt-handler (os))
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Event: Disable not-tm-in-supervisor-mode-os-clock-interrupt-handler.

Theorem: os-task-table-os-clock-interrupt-handler
good-tm (os)
→ (os-task-table (os-clock-interrupt-handler (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-clock-interrupt-handler.

Theorem: os-segment-table-os-clock-interrupt-handler
good-tm (os)
→ (os-segment-table (os-clock-interrupt-handler (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-clock-interrupt-handler.

Theorem: os-readyq-os-clock-interrupt-handler
good-tm (os)
→ (os-readyq (os-clock-interrupt-handler (os))

= os-clock-new-readyq (os))

Event: Disable os-readyq-os-clock-interrupt-handler.

Theorem: finite-number-queuep-os-clock-new-readyq
(good-os (os) ∧ (¬ tm-waiting (os)))
→ finite-number-queuep (os-clock-new-readyq (os), ’16, ’16)

Event: Disable finite-number-queuep-os-clock-new-readyq.

Theorem: not-array-qemptyp-os-clock-new-readyq
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (¬ array-qemptyp (os-clock-new-readyq (os)))

Event: Disable not-array-qemptyp-os-clock-new-readyq.

Theorem: os-ibuffers-os-clock-interrupt-handler
good-tm (os)
→ (os-ibuffers (os-clock-interrupt-handler (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-clock-interrupt-handler.
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Theorem: os-obuffers-os-clock-interrupt-handler
good-tm (os)
→ (os-obuffers (os-clock-interrupt-handler (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-clock-interrupt-handler.

Theorem: os-mbuffers-os-clock-interrupt-handler
good-tm (os)
→ (os-mbuffers (os-clock-interrupt-handler (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-clock-interrupt-handler.

Theorem: os-status-table-os-clock-interrupt-handler
good-tm (os)
→ (os-status-table (os-clock-interrupt-handler (os))

= os-status-table (os))

Event: Disable os-status-table-os-clock-interrupt-handler.

Theorem: os-ready-set-os-clock-interrupt-handler
good-tm (os)
→ (os-ready-set (os-clock-interrupt-handler (os)) = os-ready-set (os))

Event: Disable os-ready-set-os-clock-interrupt-handler.

Theorem: permutation-os-clock-new-readyq-os-ready-set
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (os-clock-new-readyq (os)),

os-ready-set (os-clock-interrupt-handler (os)))

Event: Disable permutation-os-clock-new-readyq-os-ready-set.

Theorem: tm-base-os-clock-interrupt-handler
tm-base (os-clock-interrupt-handler (os))
= os-new-base (array-qfirst (os-clock-new-readyq (os)), os)

Event: Disable tm-base-os-clock-interrupt-handler.

Theorem: tm-limit-os-clock-interrupt-handler
tm-limit (os-clock-interrupt-handler (os))
= os-new-limit (array-qfirst (os-clock-new-readyq (os)), os)

Event: Disable tm-limit-os-clock-interrupt-handler.
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Theorem: tm-base-tm-limit-os-clock-interrupt-handler
good-tm (os)
→ ((tm-base (os-clock-interrupt-handler (os))

= base (getnth (os-current-taskid (os-clock-interrupt-handler (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-clock-interrupt-handler (os))
= limit (getnth (os-current-taskid (os-clock-interrupt-handler (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-clock-interrupt-handler.

Theorem: not-tm-waiting-os-clock-interrupt-handler
¬ tm-waiting (os-clock-interrupt-handler (os))

Event: Disable not-tm-waiting-os-clock-interrupt-handler.

Theorem: good-os-os-clock-interrupt-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-os (os-clock-interrupt-handler (os))

Event: Disable good-os-os-clock-interrupt-handler.

Theorem: good-tm-os-intended-error-interrupt
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-tm (os-intended-error-interrupt (os))

Event: Disable good-tm-os-intended-error-interrupt.

Theorem: good-tm-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ good-tm (os-error-handler-path1 (os))

Event: Disable good-tm-os-error-handler-path1.

Theorem: tm-slimit-os-error-handler-path1
tm-slimit (os-error-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-error-handler-path1.

Theorem: os-code-os-error-handler-path1
good-tm (os) → (os-code (os-error-handler-path1 (os)) = os-code (os))
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Event: Disable os-code-os-error-handler-path1.

Theorem: tm-interrupt-addresses-os-error-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-error-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-error-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-error-handler-path1 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-error-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-error-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-error-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-error-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-error-handler-path1
¬ tm-in-supervisor-mode (os-error-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-error-handler-path1.

Theorem: os-task-table-os-error-handler-path1
good-tm (os)
→ (os-task-table (os-error-handler-path1 (os)) = os-new-task-table (os))

Event: Disable os-task-table-os-error-handler-path1.

Theorem: os-segment-table-os-error-handler-path1
good-tm (os)
→ (os-segment-table (os-error-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-error-handler-path1.

Theorem: os-readyq-os-error-handler-path1
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good-tm (os)
→ (os-readyq (os-error-handler-path1 (os)) = array-deq (os-readyq (os)))

Event: Disable os-readyq-os-error-handler-path1.

Theorem: os-ibuffers-os-error-handler-path1
good-tm (os)
→ (os-ibuffers (os-error-handler-path1 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-error-handler-path1.

Theorem: os-obuffers-os-error-handler-path1
good-tm (os)
→ (os-obuffers (os-error-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-error-handler-path1.

Theorem: os-mbuffers-os-error-handler-path1
good-tm (os)
→ (os-mbuffers (os-error-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-error-handler-path1.

Theorem: os-status-table-os-error-handler-path1
good-tm (os)
→ (os-status-table (os-error-handler-path1 (os))

= os-update-status (array-qfirst (os-readyq (os)), ’1, ’0, os))

Event: Disable os-status-table-os-error-handler-path1.

Event: Let us define the theory executable-theory to consist of the following
events: *1*greaterp, *1*leq, *1*geq, *1*member, *1*iff, *1*ord-lessp, *1*or-
dinalp, *1*assoc, *1*pairlist, *1*subrp, *1*apply-subr, *1*formals, *1*body,
*1*fix-cost, *1*strip-cars, *1*sum-cdrs, *1*v&c$, *1*v&c-apply$, *1*eval$, *1*quantifier-
initial-value, *1*add-to-set, *1*append, *1*max, *1*union, *1*quantifier-operation,
*1*for, *1*exp, *1*divides, *1*min, *1*length, *1*insert, *1*occurrences, *1*re-
move, *1*permutation, *1*plistp, *1*setp, *1*sorted, *1*getnth, *1*putnth,
*1*getseg, *1*putseg, *1*fixlength, *1*firstn, *1*nthcdr, *1*nested-intervals,
*1*getnth2, *1*putnth2, *1*reverse, *1*finite-numberp, *1*number-listp, *1*finite-
number-listp, *1*non-zero-listp, *1*tablep, *1*table, *1*flatten, *1*finite-number-
tablep, *1*nonlast, *1*incr-mod, *1*decr-mod, *1*qfirst, *1*enq, *1*deq, *1*qemp-
typ, *1*qfullp, *1*qreplace, *1*qhead-field, *1*qtail-field, *1*qcurrlength-field,
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*1*qmaxlength-field, *1*qarray-field, *1*delta, *1*array-qindex-relation, *1*array-
queuep, *1*array-enq, *1*array-deq, *1*array-qfirst, *1*array-qfullp, *1*array-
qemptyp, *1*array-nonlast, *1*array-qreplace, *1*delta-segment, *1*mapup-
queue, *1*qfirst2, *1*enq2, *1*deq2, *1*qfullp2, *1*qemptyp2.

Theorem: good-status-list-os-status-table-os-error-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-status-list (table (’2,

os-status-table (os-error-handler-path1 (os))))

Event: Disable good-status-list-os-status-table-os-error-handler-path1.

Theorem: os-ready-set-os-error-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-error-handler-path1 (os))

= index-ready-set (’0,
table (’2,

os-update-status (array-qfirst (os-readyq (os)),
’1,
’0,
os))))

Event: Disable os-ready-set-os-error-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-error-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-error-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-error-handler-path1.

Theorem: tm-waiting-os-error-handler-path1
tm-waiting (os-error-handler-path1 (os))

Event: Disable tm-waiting-os-error-handler-path1.

Theorem: good-os-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ good-os (os-error-handler-path1 (os))

Event: Disable good-os-os-error-handler-path1.
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Theorem: good-tm-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ good-tm (os-error-handler-path2 (os))

Event: Disable good-tm-os-error-handler-path2.

Theorem: tm-slimit-os-error-handler-path2
tm-slimit (os-error-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-error-handler-path2.

Theorem: os-code-os-error-handler-path2
good-tm (os) → (os-code (os-error-handler-path2 (os)) = os-code (os))

Event: Disable os-code-os-error-handler-path2.

Theorem: tm-interrupt-addresses-os-error-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-error-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-error-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-error-handler-path2 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-error-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-error-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-error-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-error-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-error-handler-path2
¬ tm-in-supervisor-mode (os-error-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-error-handler-path2.
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Theorem: os-task-table-os-error-handler-path2
good-tm (os)
→ (os-task-table (os-error-handler-path2 (os)) = os-new-task-table (os))

Event: Disable os-task-table-os-error-handler-path2.

Theorem: os-segment-table-os-error-handler-path2
good-tm (os)
→ (os-segment-table (os-error-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-error-handler-path2.

Theorem: os-readyq-os-error-handler-path2
good-tm (os)
→ (os-readyq (os-error-handler-path2 (os)) = array-deq (os-readyq (os)))

Event: Disable os-readyq-os-error-handler-path2.

Theorem: os-ibuffers-os-error-handler-path2
good-tm (os)
→ (os-ibuffers (os-error-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-error-handler-path2.

Theorem: os-obuffers-os-error-handler-path2
good-tm (os)
→ (os-obuffers (os-error-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-error-handler-path2.

Theorem: os-mbuffers-os-error-handler-path2
good-tm (os)
→ (os-mbuffers (os-error-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-error-handler-path2.

Theorem: os-status-table-os-error-handler-path2
good-tm (os)
→ (os-status-table (os-error-handler-path2 (os))

= os-update-status (array-qfirst (os-readyq (os)), ’1, ’0, os))

Event: Disable os-status-table-os-error-handler-path2.
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Theorem: good-status-list-os-status-table-os-error-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ good-status-list (table (’2,

os-status-table (os-error-handler-path2 (os))))

Event: Disable good-status-list-os-status-table-os-error-handler-path2.

Theorem: os-ready-set-os-error-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-error-handler-path2 (os))

= index-ready-set (’0,
table (’2,

os-update-status (array-qfirst (os-readyq (os)),
’1,
’0,
os))))

Event: Disable os-ready-set-os-error-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-error-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-error-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-error-handler-path2.

Theorem: tm-base-os-error-handler-path2
tm-base (os-error-handler-path2 (os))
= os-new-base (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-base-os-error-handler-path2.

Theorem: tm-limit-os-error-handler-path2
tm-limit (os-error-handler-path2 (os))
= os-new-limit (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-limit-os-error-handler-path2.

Theorem: tm-base-tm-limit-os-error-handler-path2
good-tm (os)
→ ((tm-base (os-error-handler-path2 (os))

= base (getnth (os-current-taskid (os-error-handler-path2 (os)),

746



table (’2, os-segment-table (os)))))
∧ (tm-limit (os-error-handler-path2 (os))

= limit (getnth (os-current-taskid (os-error-handler-path2 (os)),
table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-error-handler-path2.

Theorem: not-tm-waiting-os-error-handler-path2
¬ tm-waiting (os-error-handler-path2 (os))

Event: Disable not-tm-waiting-os-error-handler-path2.

Theorem: good-os-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ good-os (os-error-handler-path2 (os))

Event: Disable good-os-os-error-handler-path2.

Theorem: good-os-os-error-handler
(good-os (os) ∧ (¬ tm-waiting (os))) → good-os (os-error-handler (os))

Event: Disable good-os-os-error-handler.

Theorem: good-tm-os-intended-svc-send-interrupt
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-tm (os-intended-svc-send-interrupt (os))

Event: Disable good-tm-os-intended-svc-send-interrupt.

Theorem: good-tm-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-tm (os-svc-send-handler-path1 (os))
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Event: Disable good-tm-os-svc-send-handler-path1.

Theorem: tm-slimit-os-svc-send-handler-path1
tm-slimit (os-svc-send-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-send-handler-path1.

Theorem: os-code-os-svc-send-handler-path1
good-tm (os) → (os-code (os-svc-send-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-svc-send-handler-path1.

Theorem: tm-interrupt-addresses-os-svc-send-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-send-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-send-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-send-handler-path1 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-send-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-send-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-send-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-send-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-svc-send-handler-path1
¬ tm-in-supervisor-mode (os-svc-send-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-send-handler-path1.

Theorem: os-task-table-os-svc-send-handler-path1
good-tm (os)
→ (os-task-table (os-svc-send-handler-path1 (os))

= os-new-task-table (os))
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Event: Disable os-task-table-os-svc-send-handler-path1.

Theorem: os-segment-table-os-svc-send-handler-path1
good-tm (os)
→ (os-segment-table (os-svc-send-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-send-handler-path1.

Theorem: os-readyq-os-svc-send-handler-path1
good-tm (os)
→ (os-readyq (os-svc-send-handler-path1 (os))

= array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-send-handler-path1.

Theorem: os-ibuffers-os-svc-send-handler-path1
good-tm (os)
→ (os-ibuffers (os-svc-send-handler-path1 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-send-handler-path1.

Theorem: os-obuffers-os-svc-send-handler-path1
good-tm (os)
→ (os-obuffers (os-svc-send-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-send-handler-path1.

Theorem: os-mbuffers-os-svc-send-handler-path1
good-tm (os)
→ (os-mbuffers (os-svc-send-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-send-handler-path1.

Theorem: os-status-table-os-svc-send-handler-path1
good-tm (os)
→ (os-status-table (os-svc-send-handler-path1 (os))

= os-update-status (array-qfirst (os-readyq (os)),
’2,
os-destid (os, ’16),
os))
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Event: Disable os-status-table-os-svc-send-handler-path1.

Theorem: os-ready-set-os-svc-send-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-send-handler-path1 (os))

= index-ready-set (’0,
putnth (cons (’2,

cons (os-destid (os, ’16), ’nil)),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-send-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-send-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-send-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-send-handler-path1.

Theorem: tm-waiting-os-svc-send-handler-path1
tm-waiting (os-svc-send-handler-path1 (os))

Event: Disable tm-waiting-os-svc-send-handler-path1.

Theorem: good-os-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-os (os-svc-send-handler-path1 (os))

Event: Disable good-os-os-svc-send-handler-path1.

Theorem: good-tm-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-tm (os-svc-send-handler-path2 (os))

Event: Disable good-tm-os-svc-send-handler-path2.

Theorem: tm-slimit-os-svc-send-handler-path2
tm-slimit (os-svc-send-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-send-handler-path2.

Theorem: os-code-os-svc-send-handler-path2
good-tm (os) → (os-code (os-svc-send-handler-path2 (os)) = os-code (os))

Event: Disable os-code-os-svc-send-handler-path2.

Theorem: tm-interrupt-addresses-os-svc-send-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-send-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-send-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-send-handler-path2 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-send-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-send-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-send-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-send-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-svc-send-handler-path2
¬ tm-in-supervisor-mode (os-svc-send-handler-path2 (os))
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Event: Disable not-tm-in-supervisor-mode-os-svc-send-handler-path2.

Theorem: os-task-table-os-svc-send-handler-path2
good-tm (os)
→ (os-task-table (os-svc-send-handler-path2 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-send-handler-path2.

Theorem: os-segment-table-os-svc-send-handler-path2
good-tm (os)
→ (os-segment-table (os-svc-send-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-send-handler-path2.

Theorem: os-readyq-os-svc-send-handler-path2
good-tm (os)
→ (os-readyq (os-svc-send-handler-path2 (os))

= array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-send-handler-path2.

Theorem: os-ibuffers-os-svc-send-handler-path2
good-tm (os)
→ (os-ibuffers (os-svc-send-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-send-handler-path2.

Theorem: os-obuffers-os-svc-send-handler-path2
good-tm (os)
→ (os-obuffers (os-svc-send-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-send-handler-path2.

Theorem: os-mbuffers-os-svc-send-handler-path2
good-tm (os)
→ (os-mbuffers (os-svc-send-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-send-handler-path2.
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Theorem: os-status-table-os-svc-send-handler-path2
good-tm (os)
→ (os-status-table (os-svc-send-handler-path2 (os))

= os-update-status (array-qfirst (os-readyq (os)),
’2,
os-destid (os, ’16),
os))

Event: Disable os-status-table-os-svc-send-handler-path2.

Theorem: os-ready-set-os-svc-send-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-send-handler-path2 (os))

= index-ready-set (’0,
putnth (cons (’2,

cons (os-destid (os, ’16), ’nil)),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-send-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-send-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-send-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-send-handler-path2.

Theorem: tm-base-os-svc-send-handler-path2
tm-base (os-svc-send-handler-path2 (os))
= os-new-base (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-base-os-svc-send-handler-path2.

Theorem: tm-limit-os-svc-send-handler-path2
tm-limit (os-svc-send-handler-path2 (os))
= os-new-limit (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-limit-os-svc-send-handler-path2.

Theorem: tm-base-tm-limit-os-svc-send-handler-path2
good-tm (os)
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→ ((tm-base (os-svc-send-handler-path2 (os))
= base (getnth (os-current-taskid (os-svc-send-handler-path2 (os)),

table (’2, os-segment-table (os)))))
∧ (tm-limit (os-svc-send-handler-path2 (os))

= limit (getnth (os-current-taskid (os-svc-send-handler-path2 (os)),
table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-send-handler-path2.

Theorem: not-tm-waiting-os-svc-send-handler-path2
¬ tm-waiting (os-svc-send-handler-path2 (os))

Event: Disable not-tm-waiting-os-svc-send-handler-path2.

Theorem: good-os-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-os (os-svc-send-handler-path2 (os))

Event: Disable good-os-os-svc-send-handler-path2.

Theorem: good-tm-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os)))

∧ ((getnth (’2 ∗ os-destid (os, ’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,
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’16)),
os-status-table (os))

= os-current-taskid (os))))))))
→ good-tm (os-svc-send-handler-path3 (os))

Event: Disable good-tm-os-svc-send-handler-path3.

Theorem: tm-slimit-os-svc-send-handler-path3
tm-slimit (os-svc-send-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-send-handler-path3.

Theorem: os-code-os-svc-send-handler-path3
good-tm (os) → (os-code (os-svc-send-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-svc-send-handler-path3.

Theorem: tm-interrupt-addresses-os-svc-send-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-send-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-send-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-send-handler-path3 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-send-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-send-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-send-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-send-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-svc-send-handler-path3
¬ tm-in-supervisor-mode (os-svc-send-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-send-handler-path3.
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Theorem: os-task-table-os-svc-send-handler-path3
good-tm (os)
→ (os-task-table (os-svc-send-handler-path3 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-send-handler-path3.

Theorem: os-segment-table-os-svc-send-handler-path3
good-tm (os)
→ (os-segment-table (os-svc-send-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-send-handler-path3.

Theorem: os-readyq-os-svc-send-handler-path3
good-tm (os)
→ (os-readyq (os-svc-send-handler-path3 (os))

= array-enq (os-destid (os, ’16), os-readyq (os)))

Event: Disable os-readyq-os-svc-send-handler-path3.

Theorem: os-ibuffers-os-svc-send-handler-path3
good-tm (os)
→ (os-ibuffers (os-svc-send-handler-path3 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-send-handler-path3.

Theorem: os-obuffers-os-svc-send-handler-path3
good-tm (os)
→ (os-obuffers (os-svc-send-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-send-handler-path3.

Theorem: os-mbuffers-os-svc-send-handler-path3
good-tm (os)
→ (os-mbuffers (os-svc-send-handler-path3 (os))

= os-mbuffers-with-enqueued-message (os))

Event: Disable os-mbuffers-os-svc-send-handler-path3.

Theorem: finite-number-queue-listp-os-mbuffers-with-enqueued-message
(good-os (os)
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∧ ((¬ tm-waiting (os))
∧ (¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os, ’16),
os)))))

→ finite-number-queue-listp (table (’8,
os-mbuffers-with-enqueued-message (os)),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-mbuffers-with-enqueued-message.

Theorem: os-status-table-os-svc-send-handler-path3
good-tm (os)
→ (os-status-table (os-svc-send-handler-path3 (os))

= putseg (’(0 0),
’2 ∗ os-destid (os, ’16),
os-status-table (os)))

Event: Disable os-status-table-os-svc-send-handler-path3.

Theorem: os-ready-set-os-svc-send-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-send-handler-path3 (os))

= index-ready-set (’0,
putnth (’(0 0),

os-destid (os, ’16),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-send-handler-path3.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)))

→ permutation (mapup-queue (array-enq (os-destid (os, ’16), os-readyq (os))),
os-ready-set (os-svc-send-handler-path3 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-send-handler-path3.

Theorem: not-tm-waiting-os-svc-send-handler-path3
¬ tm-waiting (os-svc-send-handler-path3 (os))
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Event: Disable not-tm-waiting-os-svc-send-handler-path3.

Theorem: tm-base-os-svc-send-handler-path3
tm-base (os-svc-send-handler-path3 (os)) = tm-base (os)

Event: Disable tm-base-os-svc-send-handler-path3.

Theorem: tm-limit-os-svc-send-handler-path3
tm-limit (os-svc-send-handler-path3 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-send-handler-path3.

Theorem: tm-base-tm-limit-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)))

→ ((tm-base (os-svc-send-handler-path3 (os))
= base (getnth (os-current-taskid (os-svc-send-handler-path3 (os)),

table (’2, os-segment-table (os)))))
∧ (tm-limit (os-svc-send-handler-path3 (os))

= limit (getnth (os-current-taskid (os-svc-send-handler-path3 (os)),
table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-send-handler-path3.

Theorem: finite-numberp-os-destid
(os-destid (os, ’16) ∈ N)
∧ ((os-destid (os, ’16) < ’16)

∧ finite-numberp (os-destid (os, ’16), ’16))

Event: Disable finite-numberp-os-destid.

Theorem: good-os-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os)))
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∧ ((getnth (’2 ∗ os-destid (os, ’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os))))))))
→ good-os (os-svc-send-handler-path3 (os))

Event: Disable good-os-os-svc-send-handler-path3.

Theorem: good-tm-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os)))

∧ (¬ ((getnth (’2
∗ os-destid (os,

’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))))
→ good-tm (os-svc-send-handler-path4 (os))

Event: Disable good-tm-os-svc-send-handler-path4.

Theorem: tm-slimit-os-svc-send-handler-path4
tm-slimit (os-svc-send-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-send-handler-path4.

Theorem: os-code-os-svc-send-handler-path4
good-tm (os) → (os-code (os-svc-send-handler-path4 (os)) = os-code (os))
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Event: Disable os-code-os-svc-send-handler-path4.

Theorem: tm-interrupt-addresses-os-svc-send-handler-path4
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-send-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-send-handler-path4 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-send-handler-path4 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-send-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-send-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-send-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-send-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-svc-send-handler-path4
¬ tm-in-supervisor-mode (os-svc-send-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-send-handler-path4.

Theorem: os-task-table-os-svc-send-handler-path4
good-tm (os)
→ (os-task-table (os-svc-send-handler-path4 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-send-handler-path4.

Theorem: os-segment-table-os-svc-send-handler-path4
good-tm (os)
→ (os-segment-table (os-svc-send-handler-path4 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-send-handler-path4.

Theorem: os-readyq-os-svc-send-handler-path4
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good-tm (os)
→ (os-readyq (os-svc-send-handler-path4 (os)) = os-readyq (os))

Event: Disable os-readyq-os-svc-send-handler-path4.

Theorem: os-ibuffers-os-svc-send-handler-path4
good-tm (os)
→ (os-ibuffers (os-svc-send-handler-path4 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-send-handler-path4.

Theorem: os-obuffers-os-svc-send-handler-path4
good-tm (os)
→ (os-obuffers (os-svc-send-handler-path4 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-send-handler-path4.

Theorem: os-mbuffers-os-svc-send-handler-path4
good-tm (os)
→ (os-mbuffers (os-svc-send-handler-path4 (os))

= os-mbuffers-with-enqueued-message (os))

Event: Disable os-mbuffers-os-svc-send-handler-path4.

Theorem: os-status-table-os-svc-send-handler-path4
good-tm (os)
→ (os-status-table (os-svc-send-handler-path4 (os))

= os-status-table (os))

Event: Disable os-status-table-os-svc-send-handler-path4.

Theorem: os-ready-set-os-svc-send-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-send-handler-path4 (os)) = os-ready-set (os))

Event: Disable os-ready-set-os-svc-send-handler-path4.

Theorem: not-tm-waiting-os-svc-send-handler-path4
¬ tm-waiting (os-svc-send-handler-path4 (os))

Event: Disable not-tm-waiting-os-svc-send-handler-path4.
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Theorem: tm-base-os-svc-send-handler-path4
tm-base (os-svc-send-handler-path4 (os)) = tm-base (os)

Event: Disable tm-base-os-svc-send-handler-path4.

Theorem: tm-limit-os-svc-send-handler-path4
tm-limit (os-svc-send-handler-path4 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-send-handler-path4.

Theorem: tm-base-tm-limit-os-svc-send-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-svc-send-handler-path4 (os))

= base (getnth (os-current-taskid (os-svc-send-handler-path4 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-send-handler-path4 (os))
= limit (getnth (os-current-taskid (os-svc-send-handler-path4 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-send-handler-path4.

Theorem: good-os-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os)))

∧ (¬ ((getnth (’2
∗ os-destid (os,

’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))))
→ good-os (os-svc-send-handler-path4 (os))

Event: Disable good-os-os-svc-send-handler-path4.
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Theorem: good-os-os-svc-send-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’0))))
→ good-os (os-svc-send-handler (os))

Event: Disable good-os-os-svc-send-handler.

Theorem: good-tm-os-intended-svc-receive-interrupt
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-tm (os-intended-svc-receive-interrupt (os))

Event: Disable good-tm-os-intended-svc-receive-interrupt.

Theorem: good-tm-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ (array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-tm (os-svc-receive-handler-path1 (os))

Event: Disable good-tm-os-svc-receive-handler-path1.

Theorem: tm-slimit-os-svc-receive-handler-path1
tm-slimit (os-svc-receive-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-receive-handler-path1.

Theorem: os-code-os-svc-receive-handler-path1
good-tm (os) → (os-code (os-svc-receive-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-svc-receive-handler-path1.

Theorem: tm-interrupt-addresses-os-svc-receive-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-receive-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
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∧ ((getnth (’4, tm-memory (os-svc-receive-handler-path1 (os)))
= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-svc-receive-handler-path1 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-receive-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-receive-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-receive-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-receive-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-svc-receive-handler-path1
¬ tm-in-supervisor-mode (os-svc-receive-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-receive-handler-path1.

Theorem: os-task-table-os-svc-receive-handler-path1
good-tm (os)
→ (os-task-table (os-svc-receive-handler-path1 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-receive-handler-path1.

Theorem: os-segment-table-os-svc-receive-handler-path1
good-tm (os)
→ (os-segment-table (os-svc-receive-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-receive-handler-path1.

Theorem: os-readyq-os-svc-receive-handler-path1
good-tm (os)
→ (os-readyq (os-svc-receive-handler-path1 (os))

= array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-receive-handler-path1.
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Theorem: os-ibuffers-os-svc-receive-handler-path1
good-tm (os)
→ (os-ibuffers (os-svc-receive-handler-path1 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-receive-handler-path1.

Theorem: os-obuffers-os-svc-receive-handler-path1
good-tm (os)
→ (os-obuffers (os-svc-receive-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-receive-handler-path1.

Theorem: os-mbuffers-os-svc-receive-handler-path1
good-tm (os)
→ (os-mbuffers (os-svc-receive-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-receive-handler-path1.

Theorem: os-status-table-os-svc-receive-handler-path1
good-tm (os)
→ (os-status-table (os-svc-receive-handler-path1 (os))

= os-update-status (array-qfirst (os-readyq (os)),
’3,
os-srcid (os, ’16),
os))

Event: Disable os-status-table-os-svc-receive-handler-path1.

Theorem: os-ready-set-os-svc-receive-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-receive-handler-path1 (os))

= index-ready-set (’0,
putnth (cons (’3, cons (os-srcid (os, ’16), ’nil)),

array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-receive-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-receive-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-receive-handler-path1 (os)))
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Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-receive-handler-
path1.

Theorem: tm-waiting-os-svc-receive-handler-path1
tm-waiting (os-svc-receive-handler-path1 (os))

Event: Disable tm-waiting-os-svc-receive-handler-path1.

Theorem: good-os-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ (array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-os (os-svc-receive-handler-path1 (os))

Event: Disable good-os-os-svc-receive-handler-path1.

Theorem: good-tm-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ (array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-tm (os-svc-receive-handler-path2 (os))

Event: Disable good-tm-os-svc-receive-handler-path2.

Theorem: tm-slimit-os-svc-receive-handler-path2
tm-slimit (os-svc-receive-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-receive-handler-path2.

Theorem: os-code-os-svc-receive-handler-path2
good-tm (os) → (os-code (os-svc-receive-handler-path2 (os)) = os-code (os))
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Event: Disable os-code-os-svc-receive-handler-path2.

Theorem: tm-interrupt-addresses-os-svc-receive-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-receive-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-receive-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-svc-receive-handler-path2 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-receive-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-receive-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-receive-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-receive-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-svc-receive-handler-path2
¬ tm-in-supervisor-mode (os-svc-receive-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-receive-handler-path2.

Theorem: os-task-table-os-svc-receive-handler-path2
good-tm (os)
→ (os-task-table (os-svc-receive-handler-path2 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-receive-handler-path2.

Theorem: os-segment-table-os-svc-receive-handler-path2
good-tm (os)
→ (os-segment-table (os-svc-receive-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-receive-handler-path2.
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Theorem: os-readyq-os-svc-receive-handler-path2
good-tm (os)
→ (os-readyq (os-svc-receive-handler-path2 (os))

= array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-receive-handler-path2.

Theorem: os-ibuffers-os-svc-receive-handler-path2
good-tm (os)
→ (os-ibuffers (os-svc-receive-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-receive-handler-path2.

Theorem: os-obuffers-os-svc-receive-handler-path2
good-tm (os)
→ (os-obuffers (os-svc-receive-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-receive-handler-path2.

Theorem: os-mbuffers-os-svc-receive-handler-path2
good-tm (os)
→ (os-mbuffers (os-svc-receive-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-receive-handler-path2.

Theorem: os-status-table-os-svc-receive-handler-path2
good-tm (os)
→ (os-status-table (os-svc-receive-handler-path2 (os))

= os-update-status (array-qfirst (os-readyq (os)),
’3,
os-srcid (os, ’16),
os))

Event: Disable os-status-table-os-svc-receive-handler-path2.

Theorem: os-ready-set-os-svc-receive-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-receive-handler-path2 (os))

= index-ready-set (’0,
putnth (cons (’3, cons (os-srcid (os, ’16), ’nil)),

array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))
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Event: Disable os-ready-set-os-svc-receive-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-receive-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-receive-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-receive-handler-
path2.

Theorem: tm-base-os-svc-receive-handler-path2
tm-base (os-svc-receive-handler-path2 (os))
= os-new-base (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-base-os-svc-receive-handler-path2.

Theorem: tm-limit-os-svc-receive-handler-path2
tm-limit (os-svc-receive-handler-path2 (os))
= os-new-limit (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-limit-os-svc-receive-handler-path2.

Theorem: tm-base-tm-limit-os-svc-receive-handler-path2
good-tm (os)
→ ((tm-base (os-svc-receive-handler-path2 (os))

= base (getnth (os-current-taskid (os-svc-receive-handler-path2 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-receive-handler-path2 (os))
= limit (getnth (os-current-taskid (os-svc-receive-handler-path2 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-receive-handler-path2.

Theorem: not-tm-waiting-os-svc-receive-handler-path2
¬ tm-waiting (os-svc-receive-handler-path2 (os))

Event: Disable not-tm-waiting-os-svc-receive-handler-path2.

Theorem: good-os-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
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∧ (((tm-svcid (os) mod ’4) = ’1)
∧ (array-qemptyp (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-os (os-svc-receive-handler-path2 (os))

Event: Disable good-os-os-svc-receive-handler-path2.

Theorem: good-tm-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ ((getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))

= os-current-taskid (os))))))))
→ good-tm (os-svc-receive-handler-path3 (os))

Event: Disable good-tm-os-svc-receive-handler-path3.

Theorem: tm-slimit-os-svc-receive-handler-path3
tm-slimit (os-svc-receive-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-receive-handler-path3.

Theorem: os-code-os-svc-receive-handler-path3
good-tm (os) → (os-code (os-svc-receive-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-svc-receive-handler-path3.

Theorem: tm-interrupt-addresses-os-svc-receive-handler-path3
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good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-receive-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-receive-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-svc-receive-handler-path3 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-receive-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-receive-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-receive-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-receive-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-svc-receive-handler-path3
¬ tm-in-supervisor-mode (os-svc-receive-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-receive-handler-path3.

Theorem: os-task-table-os-svc-receive-handler-path3
good-tm (os)
→ (os-task-table (os-svc-receive-handler-path3 (os))

= os-task-table-with-delivered-message (os))

Event: Disable os-task-table-os-svc-receive-handler-path3.

Theorem: lessp-crock-for-good-cpu-list-os-task-table-with-delivered-message
(n < ’16) → ((’144 < (’9 + (’9 ∗ n))) = ’*1*false)

Event: Disable lessp-crock-for-good-cpu-list-os-task-table-with-delivered-message.

Theorem: good-cpu-list-os-task-table-with-delivered-message
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
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os)))))
→ good-cpu-list (table (’9, os-task-table-with-delivered-message (os)))

Event: Disable good-cpu-list-os-task-table-with-delivered-message.

Theorem: os-segment-table-os-svc-receive-handler-path3
good-tm (os)
→ (os-segment-table (os-svc-receive-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-receive-handler-path3.

Theorem: os-readyq-os-svc-receive-handler-path3
good-tm (os)
→ (os-readyq (os-svc-receive-handler-path3 (os))

= array-enq (os-srcid (os, ’16), os-readyq (os)))

Event: Disable os-readyq-os-svc-receive-handler-path3.

Theorem: os-ibuffers-os-svc-receive-handler-path3
good-tm (os)
→ (os-ibuffers (os-svc-receive-handler-path3 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-receive-handler-path3.

Theorem: os-obuffers-os-svc-receive-handler-path3
good-tm (os)
→ (os-obuffers (os-svc-receive-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-receive-handler-path3.

Theorem: os-mbuffers-os-svc-receive-handler-path3
good-tm (os)
→ (os-mbuffers (os-svc-receive-handler-path3 (os))

= os-mbuffers-with-dequeued-message (os))

Event: Disable os-mbuffers-os-svc-receive-handler-path3.

Theorem: finite-number-queue-listp-os-mbuffers-with-dequeued-message
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),
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os-current-taskid (os),
os)))))

→ finite-number-queue-listp (table (’8,
os-mbuffers-with-dequeued-message (os)),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-mbuffers-with-dequeued-message.

Theorem: os-status-table-os-svc-receive-handler-path3
good-tm (os)
→ (os-status-table (os-svc-receive-handler-path3 (os))

= os-update-status (os-srcid (os, ’16), ’0, ’0, os))

Event: Disable os-status-table-os-svc-receive-handler-path3.

Theorem: os-ready-set-os-svc-receive-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-receive-handler-path3 (os))

= index-ready-set (’0,
putnth (’(0 0),

os-srcid (os, ’16),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-receive-handler-path3.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
= ’2)))

→ permutation (mapup-queue (array-enq (os-srcid (os, ’16), os-readyq (os))),
os-ready-set (os-svc-receive-handler-path3 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-receive-handler-
path3.

Theorem: not-tm-waiting-os-svc-receive-handler-path3
¬ tm-waiting (os-svc-receive-handler-path3 (os))

Event: Disable not-tm-waiting-os-svc-receive-handler-path3.

Theorem: tm-base-os-svc-receive-handler-path3
tm-base (os-svc-receive-handler-path3 (os)) = tm-base (os)
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Event: Disable tm-base-os-svc-receive-handler-path3.

Theorem: tm-limit-os-svc-receive-handler-path3
tm-limit (os-svc-receive-handler-path3 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-receive-handler-path3.

Theorem: tm-base-tm-limit-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
= ’2)))

→ ((tm-base (os-svc-receive-handler-path3 (os))
= base (getnth (os-current-taskid (os-svc-receive-handler-path3 (os)),

table (’2, os-segment-table (os)))))
∧ (tm-limit (os-svc-receive-handler-path3 (os))

= limit (getnth (os-current-taskid (os-svc-receive-handler-path3 (os)),
table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-receive-handler-path3.

Theorem: finite-numberp-os-srcid
(os-srcid (os, ’16) ∈ N)
∧ ((os-srcid (os, ’16) < ’16)

∧ finite-numberp (os-srcid (os, ’16), ’16))

Event: Disable finite-numberp-os-srcid.

Theorem: good-os-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ ((getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
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∗ os-srcid (os,
’16)),

os-status-table (os))
= os-current-taskid (os))))))))

→ good-os (os-svc-receive-handler-path3 (os))

Event: Disable good-os-os-svc-receive-handler-path3.

Theorem: good-tm-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ (¬ ((getnth (’2
∗ os-srcid (os,

’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))))
→ good-tm (os-svc-receive-handler-path4 (os))

Event: Disable good-tm-os-svc-receive-handler-path4.

Theorem: tm-slimit-os-svc-receive-handler-path4
tm-slimit (os-svc-receive-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-receive-handler-path4.

Theorem: os-code-os-svc-receive-handler-path4
good-tm (os) → (os-code (os-svc-receive-handler-path4 (os)) = os-code (os))

Event: Disable os-code-os-svc-receive-handler-path4.

Theorem: tm-interrupt-addresses-os-svc-receive-handler-path4
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good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-receive-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-receive-handler-path4 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-svc-receive-handler-path4 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-receive-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-receive-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-receive-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-receive-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-svc-receive-handler-path4
¬ tm-in-supervisor-mode (os-svc-receive-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-receive-handler-path4.

Theorem: os-task-table-os-svc-receive-handler-path4
good-tm (os)
→ (os-task-table (os-svc-receive-handler-path4 (os))

= os-task-table-with-delivered-message (os))

Event: Disable os-task-table-os-svc-receive-handler-path4.

Theorem: os-segment-table-os-svc-receive-handler-path4
good-tm (os)
→ (os-segment-table (os-svc-receive-handler-path4 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-receive-handler-path4.

Theorem: os-readyq-os-svc-receive-handler-path4
good-tm (os)
→ (os-readyq (os-svc-receive-handler-path4 (os)) = os-readyq (os))
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Event: Disable os-readyq-os-svc-receive-handler-path4.

Theorem: os-ibuffers-os-svc-receive-handler-path4
good-tm (os)
→ (os-ibuffers (os-svc-receive-handler-path4 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-receive-handler-path4.

Theorem: os-obuffers-os-svc-receive-handler-path4
good-tm (os)
→ (os-obuffers (os-svc-receive-handler-path4 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-receive-handler-path4.

Theorem: os-mbuffers-os-svc-receive-handler-path4
good-tm (os)
→ (os-mbuffers (os-svc-receive-handler-path4 (os))

= os-mbuffers-with-dequeued-message (os))

Event: Disable os-mbuffers-os-svc-receive-handler-path4.

Theorem: os-status-table-os-svc-receive-handler-path4
good-tm (os)
→ (os-status-table (os-svc-receive-handler-path4 (os))

= os-status-table (os))

Event: Disable os-status-table-os-svc-receive-handler-path4.

Theorem: os-ready-set-os-svc-receive-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-receive-handler-path4 (os)) = os-ready-set (os))

Event: Disable os-ready-set-os-svc-receive-handler-path4.

Theorem: not-tm-waiting-os-svc-receive-handler-path4
¬ tm-waiting (os-svc-receive-handler-path4 (os))

Event: Disable not-tm-waiting-os-svc-receive-handler-path4.

Theorem: tm-base-os-svc-receive-handler-path4
tm-base (os-svc-receive-handler-path4 (os)) = tm-base (os)
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Event: Disable tm-base-os-svc-receive-handler-path4.

Theorem: tm-limit-os-svc-receive-handler-path4
tm-limit (os-svc-receive-handler-path4 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-receive-handler-path4.

Theorem: tm-base-tm-limit-os-svc-receive-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-svc-receive-handler-path4 (os))

= base (getnth (os-current-taskid (os-svc-receive-handler-path4 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-receive-handler-path4 (os))
= limit (getnth (os-current-taskid (os-svc-receive-handler-path4 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-receive-handler-path4.

Theorem: good-os-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ (¬ ((getnth (’2
∗ os-srcid (os,

’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))))
→ good-os (os-svc-receive-handler-path4 (os))

Event: Disable good-os-os-svc-receive-handler-path4.

Theorem: good-os-os-svc-receive-handler
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’1))))
→ good-os (os-svc-receive-handler (os))

Event: Disable good-os-os-svc-receive-handler.

Theorem: good-tm-os-intended-svc-tyi-interrupt
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-tm (os-intended-svc-tyi-interrupt (os))

Event: Disable good-tm-os-intended-svc-tyi-interrupt.

Theorem: good-tm-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-tm (os-svc-tyi-handler-path1 (os))

Event: Disable good-tm-os-svc-tyi-handler-path1.

Theorem: tm-slimit-os-svc-tyi-handler-path1
tm-slimit (os-svc-tyi-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyi-handler-path1.

Theorem: os-code-os-svc-tyi-handler-path1
good-tm (os) → (os-code (os-svc-tyi-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-svc-tyi-handler-path1.

Theorem: tm-interrupt-addresses-os-svc-tyi-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyi-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-tyi-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyi-handler-path1 (os)))
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= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-tyi-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyi-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyi-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyi-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-svc-tyi-handler-path1
¬ tm-in-supervisor-mode (os-svc-tyi-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyi-handler-path1.

Theorem: os-task-table-os-svc-tyi-handler-path1
good-tm (os)
→ (os-task-table (os-svc-tyi-handler-path1 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-tyi-handler-path1.

Theorem: os-segment-table-os-svc-tyi-handler-path1
good-tm (os)
→ (os-segment-table (os-svc-tyi-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-tyi-handler-path1.

Theorem: os-readyq-os-svc-tyi-handler-path1
good-tm (os)
→ (os-readyq (os-svc-tyi-handler-path1 (os)) = array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-tyi-handler-path1.

Theorem: os-ibuffers-os-svc-tyi-handler-path1
good-tm (os)
→ (os-ibuffers (os-svc-tyi-handler-path1 (os)) = os-ibuffers (os))
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Event: Disable os-ibuffers-os-svc-tyi-handler-path1.

Theorem: os-obuffers-os-svc-tyi-handler-path1
good-tm (os)
→ (os-obuffers (os-svc-tyi-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-tyi-handler-path1.

Theorem: os-mbuffers-os-svc-tyi-handler-path1
good-tm (os)
→ (os-mbuffers (os-svc-tyi-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyi-handler-path1.

Theorem: os-status-table-os-svc-tyi-handler-path1
good-tm (os)
→ (os-status-table (os-svc-tyi-handler-path1 (os))

= os-update-status (array-qfirst (os-readyq (os)), ’5, ’0, os))

Event: Disable os-status-table-os-svc-tyi-handler-path1.

Theorem: os-ready-set-os-svc-tyi-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-tyi-handler-path1 (os))

= index-ready-set (’0,
putnth (’(5 0),

array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-tyi-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-tyi-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-tyi-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-tyi-handler-path1.

Theorem: tm-waiting-os-svc-tyi-handler-path1
tm-waiting (os-svc-tyi-handler-path1 (os))

Event: Disable tm-waiting-os-svc-tyi-handler-path1.
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Theorem: good-os-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-os (os-svc-tyi-handler-path1 (os))

Event: Disable good-os-os-svc-tyi-handler-path1.

Theorem: good-tm-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-tm (os-svc-tyi-handler-path2 (os))

Event: Disable good-tm-os-svc-tyi-handler-path2.

Theorem: tm-slimit-os-svc-tyi-handler-path2
tm-slimit (os-svc-tyi-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyi-handler-path2.

Theorem: os-code-os-svc-tyi-handler-path2
good-tm (os) → (os-code (os-svc-tyi-handler-path2 (os)) = os-code (os))

Event: Disable os-code-os-svc-tyi-handler-path2.

Theorem: tm-interrupt-addresses-os-svc-tyi-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyi-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-tyi-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyi-handler-path2 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,
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tm-memory (os-svc-tyi-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyi-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyi-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyi-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-svc-tyi-handler-path2
¬ tm-in-supervisor-mode (os-svc-tyi-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyi-handler-path2.

Theorem: os-task-table-os-svc-tyi-handler-path2
good-tm (os)
→ (os-task-table (os-svc-tyi-handler-path2 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-tyi-handler-path2.

Theorem: os-segment-table-os-svc-tyi-handler-path2
good-tm (os)
→ (os-segment-table (os-svc-tyi-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-tyi-handler-path2.

Theorem: os-readyq-os-svc-tyi-handler-path2
good-tm (os)
→ (os-readyq (os-svc-tyi-handler-path2 (os)) = array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-tyi-handler-path2.

Theorem: os-ibuffers-os-svc-tyi-handler-path2
good-tm (os)
→ (os-ibuffers (os-svc-tyi-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-tyi-handler-path2.
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Theorem: os-obuffers-os-svc-tyi-handler-path2
good-tm (os)
→ (os-obuffers (os-svc-tyi-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-tyi-handler-path2.

Theorem: os-mbuffers-os-svc-tyi-handler-path2
good-tm (os)
→ (os-mbuffers (os-svc-tyi-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyi-handler-path2.

Theorem: os-status-table-os-svc-tyi-handler-path2
good-tm (os)
→ (os-status-table (os-svc-tyi-handler-path2 (os))

= os-update-status (array-qfirst (os-readyq (os)), ’5, ’0, os))

Event: Disable os-status-table-os-svc-tyi-handler-path2.

Theorem: os-ready-set-os-svc-tyi-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-tyi-handler-path2 (os))

= index-ready-set (’0,
putnth (’(5 0),

array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-tyi-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-tyi-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-tyi-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-tyi-handler-path2.

Theorem: tm-base-os-svc-tyi-handler-path2
tm-base (os-svc-tyi-handler-path2 (os))
= os-new-base (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-base-os-svc-tyi-handler-path2.
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Theorem: tm-limit-os-svc-tyi-handler-path2
tm-limit (os-svc-tyi-handler-path2 (os))
= os-new-limit (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-limit-os-svc-tyi-handler-path2.

Theorem: tm-base-tm-limit-os-svc-tyi-handler-path2
good-tm (os)
→ ((tm-base (os-svc-tyi-handler-path2 (os))

= base (getnth (os-current-taskid (os-svc-tyi-handler-path2 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-tyi-handler-path2 (os))
= limit (getnth (os-current-taskid (os-svc-tyi-handler-path2 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-tyi-handler-path2.

Theorem: not-tm-waiting-os-svc-tyi-handler-path2
¬ tm-waiting (os-svc-tyi-handler-path2 (os))

Event: Disable not-tm-waiting-os-svc-tyi-handler-path2.

Theorem: good-os-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-os (os-svc-tyi-handler-path2 (os))

Event: Disable good-os-os-svc-tyi-handler-path2.

Theorem: good-tm-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))))

→ good-tm (os-svc-tyi-handler-path3 (os))
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Event: Disable good-tm-os-svc-tyi-handler-path3.

Theorem: tm-slimit-os-svc-tyi-handler-path3
tm-slimit (os-svc-tyi-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyi-handler-path3.

Theorem: os-code-os-svc-tyi-handler-path3
good-tm (os) → (os-code (os-svc-tyi-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-svc-tyi-handler-path3.

Theorem: tm-interrupt-addresses-os-svc-tyi-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyi-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-tyi-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyi-handler-path3 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-tyi-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyi-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyi-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyi-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-svc-tyi-handler-path3
¬ tm-in-supervisor-mode (os-svc-tyi-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyi-handler-path3.

Theorem: os-task-table-os-svc-tyi-handler-path3
good-tm (os)
→ (os-task-table (os-svc-tyi-handler-path3 (os))

= os-task-table-with-delivered-character (os))
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Event: Disable os-task-table-os-svc-tyi-handler-path3.

Theorem: good-cpu-list-os-task-table-with-delivered-character
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))

→ good-cpu-list (table (’9, os-task-table-with-delivered-character (os)))

Event: Disable good-cpu-list-os-task-table-with-delivered-character.

Theorem: os-segment-table-os-svc-tyi-handler-path3
good-tm (os)
→ (os-segment-table (os-svc-tyi-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-tyi-handler-path3.

Theorem: os-readyq-os-svc-tyi-handler-path3
good-tm (os) → (os-readyq (os-svc-tyi-handler-path3 (os)) = os-readyq (os))

Event: Disable os-readyq-os-svc-tyi-handler-path3.

Theorem: os-ibuffers-os-svc-tyi-handler-path3
good-tm (os)
→ (os-ibuffers (os-svc-tyi-handler-path3 (os))

= os-ibuffers-with-dequeued-character (os))

Event: Disable os-ibuffers-os-svc-tyi-handler-path3.

Theorem: finite-number-queue-listp-os-ibuffers-with-dequeued-character
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers-with-dequeued-character (os)),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-with-dequeued-character.
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Theorem: os-obuffers-os-svc-tyi-handler-path3
good-tm (os)
→ (os-obuffers (os-svc-tyi-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-tyi-handler-path3.

Theorem: os-mbuffers-os-svc-tyi-handler-path3
good-tm (os)
→ (os-mbuffers (os-svc-tyi-handler-path3 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyi-handler-path3.

Theorem: os-status-table-os-svc-tyi-handler-path3
good-tm (os)
→ (os-status-table (os-svc-tyi-handler-path3 (os))

= os-status-table (os))

Event: Disable os-status-table-os-svc-tyi-handler-path3.

Theorem: not-tm-waiting-os-svc-tyi-handler-path3
¬ tm-waiting (os-svc-tyi-handler-path3 (os))

Event: Disable not-tm-waiting-os-svc-tyi-handler-path3.

Theorem: tm-base-os-svc-tyi-handler-path3
tm-base (os-svc-tyi-handler-path3 (os)) = tm-base (os)

Event: Disable tm-base-os-svc-tyi-handler-path3.

Theorem: tm-limit-os-svc-tyi-handler-path3
tm-limit (os-svc-tyi-handler-path3 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-tyi-handler-path3.

Theorem: tm-base-tm-limit-os-svc-tyi-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-svc-tyi-handler-path3 (os))

= base (getnth (os-current-taskid (os-svc-tyi-handler-path3 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-tyi-handler-path3 (os))
= limit (getnth (os-current-taskid (os-svc-tyi-handler-path3 (os)),

table (’2, os-segment-table (os))))))
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Event: Disable tm-base-tm-limit-os-svc-tyi-handler-path3.

Theorem: good-os-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))))

→ good-os (os-svc-tyi-handler-path3 (os))

Event: Disable good-os-os-svc-tyi-handler-path3.

Theorem: good-os-os-svc-tyi-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’3))))
→ good-os (os-svc-tyi-handler (os))

Event: Disable good-os-os-svc-tyi-handler.

Theorem: good-tm-os-intended-svc-tyo-interrupt
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-tm (os-intended-svc-tyo-interrupt (os))

Event: Disable good-tm-os-intended-svc-tyo-interrupt.

Theorem: good-tm-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-tm (os-svc-tyo-handler-path1 (os))

Event: Disable good-tm-os-svc-tyo-handler-path1.

Theorem: tm-slimit-os-svc-tyo-handler-path1
tm-slimit (os-svc-tyo-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyo-handler-path1.
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Theorem: os-code-os-svc-tyo-handler-path1
good-tm (os) → (os-code (os-svc-tyo-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-svc-tyo-handler-path1.

Theorem: tm-interrupt-addresses-os-svc-tyo-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyo-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-tyo-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyo-handler-path1 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-tyo-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyo-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyo-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyo-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-svc-tyo-handler-path1
¬ tm-in-supervisor-mode (os-svc-tyo-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyo-handler-path1.

Theorem: os-task-table-os-svc-tyo-handler-path1
good-tm (os)
→ (os-task-table (os-svc-tyo-handler-path1 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-tyo-handler-path1.

Theorem: os-segment-table-os-svc-tyo-handler-path1
good-tm (os)
→ (os-segment-table (os-svc-tyo-handler-path1 (os))

= os-segment-table (os))
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Event: Disable os-segment-table-os-svc-tyo-handler-path1.

Theorem: os-readyq-os-svc-tyo-handler-path1
good-tm (os)
→ (os-readyq (os-svc-tyo-handler-path1 (os)) = array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-tyo-handler-path1.

Theorem: os-ibuffers-os-svc-tyo-handler-path1
good-tm (os)
→ (os-ibuffers (os-svc-tyo-handler-path1 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-tyo-handler-path1.

Theorem: os-obuffers-os-svc-tyo-handler-path1
good-tm (os)
→ (os-obuffers (os-svc-tyo-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-tyo-handler-path1.

Theorem: os-mbuffers-os-svc-tyo-handler-path1
good-tm (os)
→ (os-mbuffers (os-svc-tyo-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyo-handler-path1.

Theorem: os-status-table-os-svc-tyo-handler-path1
good-tm (os)
→ (os-status-table (os-svc-tyo-handler-path1 (os))

= os-update-status (array-qfirst (os-readyq (os)), ’4, ’0, os))

Event: Disable os-status-table-os-svc-tyo-handler-path1.

Theorem: os-ready-set-os-svc-tyo-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-tyo-handler-path1 (os))

= index-ready-set (’0,
putnth (’(4 0),

array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-tyo-handler-path1.
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Theorem: permutation-os-readyq-os-ready-set-for-os-svc-tyo-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-tyo-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-tyo-handler-path1.

Theorem: tm-waiting-os-svc-tyo-handler-path1
tm-waiting (os-svc-tyo-handler-path1 (os))

Event: Disable tm-waiting-os-svc-tyo-handler-path1.

Theorem: good-os-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ good-os (os-svc-tyo-handler-path1 (os))

Event: Disable good-os-os-svc-tyo-handler-path1.

Theorem: good-tm-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-tm (os-svc-tyo-handler-path2 (os))

Event: Disable good-tm-os-svc-tyo-handler-path2.

Theorem: tm-slimit-os-svc-tyo-handler-path2
tm-slimit (os-svc-tyo-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyo-handler-path2.

Theorem: os-code-os-svc-tyo-handler-path2
good-tm (os) → (os-code (os-svc-tyo-handler-path2 (os)) = os-code (os))
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Event: Disable os-code-os-svc-tyo-handler-path2.

Theorem: tm-interrupt-addresses-os-svc-tyo-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyo-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-tyo-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyo-handler-path2 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-tyo-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyo-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyo-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyo-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-svc-tyo-handler-path2
¬ tm-in-supervisor-mode (os-svc-tyo-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyo-handler-path2.

Theorem: os-task-table-os-svc-tyo-handler-path2
good-tm (os)
→ (os-task-table (os-svc-tyo-handler-path2 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-tyo-handler-path2.

Theorem: os-segment-table-os-svc-tyo-handler-path2
good-tm (os)
→ (os-segment-table (os-svc-tyo-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-tyo-handler-path2.

Theorem: os-readyq-os-svc-tyo-handler-path2
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good-tm (os)
→ (os-readyq (os-svc-tyo-handler-path2 (os)) = array-deq (os-readyq (os)))

Event: Disable os-readyq-os-svc-tyo-handler-path2.

Theorem: os-ibuffers-os-svc-tyo-handler-path2
good-tm (os)
→ (os-ibuffers (os-svc-tyo-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-tyo-handler-path2.

Theorem: os-obuffers-os-svc-tyo-handler-path2
good-tm (os)
→ (os-obuffers (os-svc-tyo-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-svc-tyo-handler-path2.

Theorem: os-mbuffers-os-svc-tyo-handler-path2
good-tm (os)
→ (os-mbuffers (os-svc-tyo-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyo-handler-path2.

Theorem: os-status-table-os-svc-tyo-handler-path2
good-tm (os)
→ (os-status-table (os-svc-tyo-handler-path2 (os))

= os-update-status (array-qfirst (os-readyq (os)), ’4, ’0, os))

Event: Disable os-status-table-os-svc-tyo-handler-path2.

Theorem: os-ready-set-os-svc-tyo-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (os-ready-set (os-svc-tyo-handler-path2 (os))

= index-ready-set (’0,
putnth (’(4 0),

array-qfirst (os-readyq (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-svc-tyo-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-svc-tyo-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ permutation (mapup-queue (array-deq (os-readyq (os))),

os-ready-set (os-svc-tyo-handler-path2 (os)))
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Event: Disable permutation-os-readyq-os-ready-set-for-os-svc-tyo-handler-path2.

Theorem: tm-base-os-svc-tyo-handler-path2
tm-base (os-svc-tyo-handler-path2 (os))
= os-new-base (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-base-os-svc-tyo-handler-path2.

Theorem: tm-limit-os-svc-tyo-handler-path2
tm-limit (os-svc-tyo-handler-path2 (os))
= os-new-limit (array-qfirst (array-deq (os-readyq (os))), os)

Event: Disable tm-limit-os-svc-tyo-handler-path2.

Theorem: tm-base-tm-limit-os-svc-tyo-handler-path2
good-tm (os)
→ ((tm-base (os-svc-tyo-handler-path2 (os))

= base (getnth (os-current-taskid (os-svc-tyo-handler-path2 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-tyo-handler-path2 (os))
= limit (getnth (os-current-taskid (os-svc-tyo-handler-path2 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-tyo-handler-path2.

Theorem: not-tm-waiting-os-svc-tyo-handler-path2
¬ tm-waiting (os-svc-tyo-handler-path2 (os))

Event: Disable not-tm-waiting-os-svc-tyo-handler-path2.

Theorem: good-os-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ good-os (os-svc-tyo-handler-path2 (os))

Event: Disable good-os-os-svc-tyo-handler-path2.
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Theorem: good-tm-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))

∧ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os)))))))

→ good-tm (os-svc-tyo-handler-path3 (os))

Event: Disable good-tm-os-svc-tyo-handler-path3.

Theorem: tm-slimit-os-svc-tyo-handler-path3
tm-slimit (os-svc-tyo-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyo-handler-path3.

Theorem: os-code-os-svc-tyo-handler-path3
good-tm (os) → (os-code (os-svc-tyo-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-svc-tyo-handler-path3.

Theorem: tm-interrupt-addresses-os-svc-tyo-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyo-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-svc-tyo-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyo-handler-path3 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-tyo-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyo-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyo-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyo-handler-path3.
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Theorem: not-tm-in-supervisor-mode-os-svc-tyo-handler-path3
¬ tm-in-supervisor-mode (os-svc-tyo-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyo-handler-path3.

Theorem: os-task-table-os-svc-tyo-handler-path3
good-tm (os)
→ (os-task-table (os-svc-tyo-handler-path3 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-tyo-handler-path3.

Theorem: os-segment-table-os-svc-tyo-handler-path3
good-tm (os)
→ (os-segment-table (os-svc-tyo-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-tyo-handler-path3.

Theorem: os-readyq-os-svc-tyo-handler-path3
good-tm (os) → (os-readyq (os-svc-tyo-handler-path3 (os)) = os-readyq (os))

Event: Disable os-readyq-os-svc-tyo-handler-path3.

Theorem: os-ibuffers-os-svc-tyo-handler-path3
good-tm (os)
→ (os-ibuffers (os-svc-tyo-handler-path3 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-svc-tyo-handler-path3.

Theorem: os-obuffers-os-svc-tyo-handler-path3
good-tm (os)
→ (os-obuffers (os-svc-tyo-handler-path3 (os))

= os-obuffers-with-enqueued-character (os))

Event: Disable os-obuffers-os-svc-tyo-handler-path3.

Theorem: finite-number-queue-listp-os-obuffers-with-enqueued-character
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))))
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→ finite-number-queue-listp (table (’8,
os-obuffers-with-enqueued-character (os)),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-obuffers-with-enqueued-character.

Theorem: os-mbuffers-os-svc-tyo-handler-path3
good-tm (os)
→ (os-mbuffers (os-svc-tyo-handler-path3 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyo-handler-path3.

Theorem: os-status-table-os-svc-tyo-handler-path3
good-tm (os)
→ (os-status-table (os-svc-tyo-handler-path3 (os))

= os-status-table (os))

Event: Disable os-status-table-os-svc-tyo-handler-path3.

Theorem: not-tm-waiting-os-svc-tyo-handler-path3
¬ tm-waiting (os-svc-tyo-handler-path3 (os))

Event: Disable not-tm-waiting-os-svc-tyo-handler-path3.

Theorem: tm-base-os-svc-tyo-handler-path3
tm-base (os-svc-tyo-handler-path3 (os)) = tm-base (os)

Event: Disable tm-base-os-svc-tyo-handler-path3.

Theorem: tm-limit-os-svc-tyo-handler-path3
tm-limit (os-svc-tyo-handler-path3 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-tyo-handler-path3.

Theorem: tm-base-tm-limit-os-svc-tyo-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-svc-tyo-handler-path3 (os))

= base (getnth (os-current-taskid (os-svc-tyo-handler-path3 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-svc-tyo-handler-path3 (os))
= limit (getnth (os-current-taskid (os-svc-tyo-handler-path3 (os)),

table (’2, os-segment-table (os))))))
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Event: Disable tm-base-tm-limit-os-svc-tyo-handler-path3.

Theorem: good-os-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))

∧ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os)))))))

→ good-os (os-svc-tyo-handler-path3 (os))

Event: Disable good-os-os-svc-tyo-handler-path3.

Theorem: good-tm-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))

∧ (¬ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os))))))))

→ good-tm (os-svc-tyo-handler-path4 (os))

Event: Disable good-tm-os-svc-tyo-handler-path4.

Theorem: tm-slimit-os-svc-tyo-handler-path4
tm-slimit (os-svc-tyo-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-svc-tyo-handler-path4.

Theorem: os-code-os-svc-tyo-handler-path4
good-tm (os) → (os-code (os-svc-tyo-handler-path4 (os)) = os-code (os))

Event: Disable os-code-os-svc-tyo-handler-path4.

Theorem: tm-interrupt-addresses-os-svc-tyo-handler-path4
good-tm (os)
→ ((getnth (’3, tm-memory (os-svc-tyo-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
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∧ ((getnth (’4, tm-memory (os-svc-tyo-handler-path4 (os)))
= getnth (’4, tm-memory (os)))
∧ ((getnth (’5, tm-memory (os-svc-tyo-handler-path4 (os)))

= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-svc-tyo-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-svc-tyo-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-svc-tyo-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-svc-tyo-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-svc-tyo-handler-path4
¬ tm-in-supervisor-mode (os-svc-tyo-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-svc-tyo-handler-path4.

Theorem: os-task-table-os-svc-tyo-handler-path4
good-tm (os)
→ (os-task-table (os-svc-tyo-handler-path4 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-svc-tyo-handler-path4.

Theorem: os-segment-table-os-svc-tyo-handler-path4
good-tm (os)
→ (os-segment-table (os-svc-tyo-handler-path4 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-svc-tyo-handler-path4.

Theorem: os-readyq-os-svc-tyo-handler-path4
good-tm (os) → (os-readyq (os-svc-tyo-handler-path4 (os)) = os-readyq (os))

Event: Disable os-readyq-os-svc-tyo-handler-path4.

Theorem: os-ibuffers-os-svc-tyo-handler-path4
good-tm (os)
→ (os-ibuffers (os-svc-tyo-handler-path4 (os)) = os-ibuffers (os))
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Event: Disable os-ibuffers-os-svc-tyo-handler-path4.

Theorem: os-obuffers-os-svc-tyo-handler-path4
good-tm (os)
→ (os-obuffers (os-svc-tyo-handler-path4 (os))

= os-obuffers-with-enqueued-character (os))

Event: Disable os-obuffers-os-svc-tyo-handler-path4.

Theorem: os-mbuffers-os-svc-tyo-handler-path4
good-tm (os)
→ (os-mbuffers (os-svc-tyo-handler-path4 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-svc-tyo-handler-path4.

Theorem: os-status-table-os-svc-tyo-handler-path4
good-tm (os)
→ (os-status-table (os-svc-tyo-handler-path4 (os))

= os-status-table (os))

Event: Disable os-status-table-os-svc-tyo-handler-path4.

Theorem: not-tm-waiting-os-svc-tyo-handler-path4
¬ tm-waiting (os-svc-tyo-handler-path4 (os))

Event: Disable not-tm-waiting-os-svc-tyo-handler-path4.

Theorem: tm-base-os-svc-tyo-handler-path4
tm-base (os-svc-tyo-handler-path4 (os)) = tm-base (os)

Event: Disable tm-base-os-svc-tyo-handler-path4.

Theorem: tm-limit-os-svc-tyo-handler-path4
tm-limit (os-svc-tyo-handler-path4 (os)) = tm-limit (os)

Event: Disable tm-limit-os-svc-tyo-handler-path4.

Theorem: tm-base-tm-limit-os-svc-tyo-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-svc-tyo-handler-path4 (os))

= base (getnth (os-current-taskid (os-svc-tyo-handler-path4 (os)),
table (’2, os-segment-table (os)))))
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∧ (tm-limit (os-svc-tyo-handler-path4 (os))
= limit (getnth (os-current-taskid (os-svc-tyo-handler-path4 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-svc-tyo-handler-path4.

Theorem: good-os-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))

∧ (¬ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os))))))))

→ good-os (os-svc-tyo-handler-path4 (os))

Event: Disable good-os-os-svc-tyo-handler-path4.

Theorem: good-os-os-svc-tyo-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’2))))
→ good-os (os-svc-tyo-handler (os))

Event: Disable good-os-os-svc-tyo-handler.

Theorem: good-tm-os-intended-input-interrupt
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-tm (os-intended-input-interrupt (os))

Event: Disable good-tm-os-intended-input-interrupt.

Theorem: finite-number-queuep-array-enq-interrupting-input-port
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ finite-number-queuep (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os)),
’16,
’16)

Event: Disable finite-number-queuep-array-enq-interrupting-input-port.
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Theorem: good-tm-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-tm (os-waiting-input-handler-path1 (os))

Event: Disable good-tm-os-waiting-input-handler-path1.

Theorem: tm-slimit-os-waiting-input-handler-path1
tm-slimit (os-waiting-input-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-input-handler-path1.

Theorem: os-code-os-waiting-input-handler-path1
good-tm (os)
→ (os-code (os-waiting-input-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-waiting-input-handler-path1.

Theorem: tm-interrupt-addresses-os-waiting-input-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-input-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-input-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-input-handler-path1 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-input-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-input-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-input-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))
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Event: Disable tm-interrupt-addresses-os-waiting-input-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-waiting-input-handler-path1
¬ tm-in-supervisor-mode (os-waiting-input-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-input-handler-path1.

Theorem: os-task-table-os-waiting-input-handler-path1
good-tm (os)
→ (os-task-table (os-waiting-input-handler-path1 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-input-handler-path1.

Theorem: os-segment-table-os-waiting-input-handler-path1
good-tm (os)
→ (os-segment-table (os-waiting-input-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-input-handler-path1.

Theorem: os-readyq-os-waiting-input-handler-path1
good-tm (os)
→ (os-readyq (os-waiting-input-handler-path1 (os))

= array-enq (tm-interrupting-input-port (tm-iports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-waiting-input-handler-path1.

Theorem: os-ibuffers-os-waiting-input-handler-path1
good-tm (os)
→ (os-ibuffers (os-waiting-input-handler-path1 (os))

= os-ibuffers-with-qreplaced-overflow-character (os))

Event: Disable os-ibuffers-os-waiting-input-handler-path1.

Theorem: finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ finite-number-queue-listp (table (’8,
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os-ibuffers (os-waiting-input-handler-path1 (os))),
’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-
path1.

Theorem: os-obuffers-os-waiting-input-handler-path1
good-tm (os)
→ (os-obuffers (os-waiting-input-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-input-handler-path1.

Theorem: os-mbuffers-os-waiting-input-handler-path1
good-tm (os)
→ (os-mbuffers (os-waiting-input-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-input-handler-path1.

Theorem: os-status-table-os-waiting-input-handler-path1
good-tm (os)
→ (os-status-table (os-waiting-input-handler-path1 (os))

= os-update-status (tm-interrupting-input-port (tm-iports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-waiting-input-handler-path1.

Theorem: good-status-list-os-status-table-os-waiting-input-handler-path1
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-status-list (table (’2,

os-status-table (os-waiting-input-handler-path1 (os))))

Event: Disable good-status-list-os-status-table-os-waiting-input-handler-path1.

Theorem: os-ready-set-os-waiting-input-handler-path1
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (os-ready-set (os-waiting-input-handler-path1 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os)))))
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Event: Disable os-ready-set-os-waiting-input-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ permutation (mapup-queue (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os))),
os-ready-set (os-waiting-input-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-waiting-input-handler-
path1.

Theorem: not-tm-waiting-os-waiting-input-handler-path1
¬ tm-waiting (os-waiting-input-handler-path1 (os))

Event: Disable not-tm-waiting-os-waiting-input-handler-path1.

Theorem: tm-base-os-waiting-input-handler-path1
tm-base (os-waiting-input-handler-path1 (os))
= base (getnth (tm-interrupting-input-port (tm-iports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-base-os-waiting-input-handler-path1.

Theorem: tm-limit-os-waiting-input-handler-path1
tm-limit (os-waiting-input-handler-path1 (os))
= limit (getnth (tm-interrupting-input-port (tm-iports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-limit-os-waiting-input-handler-path1.

Theorem: tm-base-tm-limit-os-waiting-input-handler-path1
(good-os (os) ∧ tm-waiting (os))
→ ((tm-base (os-waiting-input-handler-path1 (os))

= base (getnth (os-current-taskid (os-waiting-input-handler-path1 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-waiting-input-handler-path1 (os))
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= limit (getnth (os-current-taskid (os-waiting-input-handler-path1 (os)),
table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-waiting-input-handler-path1.

Theorem: good-os-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-os (os-waiting-input-handler-path1 (os))

Event: Disable good-os-os-waiting-input-handler-path1.

Theorem: good-tm-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-tm (os-waiting-input-handler-path2 (os))

Event: Disable good-tm-os-waiting-input-handler-path2.

Theorem: tm-slimit-os-waiting-input-handler-path2
tm-slimit (os-waiting-input-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-input-handler-path2.

Theorem: os-code-os-waiting-input-handler-path2
good-tm (os)
→ (os-code (os-waiting-input-handler-path2 (os)) = os-code (os))
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Event: Disable os-code-os-waiting-input-handler-path2.

Theorem: tm-interrupt-addresses-os-waiting-input-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-input-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-input-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-input-handler-path2 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-input-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-input-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-input-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-input-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-waiting-input-handler-path2
¬ tm-in-supervisor-mode (os-waiting-input-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-input-handler-path2.

Theorem: os-task-table-os-waiting-input-handler-path2
good-tm (os)
→ (os-task-table (os-waiting-input-handler-path2 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-input-handler-path2.

Theorem: os-segment-table-os-waiting-input-handler-path2
good-tm (os)
→ (os-segment-table (os-waiting-input-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-input-handler-path2.
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Theorem: os-readyq-os-waiting-input-handler-path2
good-tm (os)
→ (os-readyq (os-waiting-input-handler-path2 (os))

= array-enq (tm-interrupting-input-port (tm-iports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-waiting-input-handler-path2.

Theorem: os-ibuffers-os-waiting-input-handler-path2
good-tm (os)
→ (os-ibuffers (os-waiting-input-handler-path2 (os))

= os-ibuffers-with-enqueued-overflow-character (os))

Event: Disable os-ibuffers-os-waiting-input-handler-path2.

Theorem: finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-waiting-input-handler-path2 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-
path2.

Theorem: os-obuffers-os-waiting-input-handler-path2
good-tm (os)
→ (os-obuffers (os-waiting-input-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-input-handler-path2.

Theorem: os-mbuffers-os-waiting-input-handler-path2
good-tm (os)
→ (os-mbuffers (os-waiting-input-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-input-handler-path2.

Theorem: os-status-table-os-waiting-input-handler-path2
good-tm (os)

809



→ (os-status-table (os-waiting-input-handler-path2 (os))
= os-update-status (tm-interrupting-input-port (tm-iports (os)),

’0,
’0,
os))

Event: Disable os-status-table-os-waiting-input-handler-path2.

Theorem: good-status-list-os-status-table-os-waiting-input-handler-path2
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-status-list (table (’2,

os-status-table (os-waiting-input-handler-path2 (os))))

Event: Disable good-status-list-os-status-table-os-waiting-input-handler-path2.

Theorem: os-ready-set-os-waiting-input-handler-path2
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (os-ready-set (os-waiting-input-handler-path2 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-waiting-input-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ permutation (mapup-queue (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os))),
os-ready-set (os-waiting-input-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-waiting-input-handler-
path2.

Theorem: not-tm-waiting-os-waiting-input-handler-path2
¬ tm-waiting (os-waiting-input-handler-path2 (os))
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Event: Disable not-tm-waiting-os-waiting-input-handler-path2.

Theorem: tm-base-os-waiting-input-handler-path2
tm-base (os-waiting-input-handler-path2 (os))
= base (getnth (tm-interrupting-input-port (tm-iports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-base-os-waiting-input-handler-path2.

Theorem: tm-limit-os-waiting-input-handler-path2
tm-limit (os-waiting-input-handler-path2 (os))
= limit (getnth (tm-interrupting-input-port (tm-iports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-limit-os-waiting-input-handler-path2.

Theorem: tm-base-tm-limit-os-waiting-input-handler-path2
(good-os (os) ∧ tm-waiting (os))
→ ((tm-base (os-waiting-input-handler-path2 (os))

= base (getnth (os-current-taskid (os-waiting-input-handler-path2 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-waiting-input-handler-path2 (os))
= limit (getnth (os-current-taskid (os-waiting-input-handler-path2 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-waiting-input-handler-path2.

Theorem: good-os-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-os (os-waiting-input-handler-path2 (os))

Event: Disable good-os-os-waiting-input-handler-path2.
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Theorem: good-tm-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-tm (os-waiting-input-handler-path3 (os))

Event: Disable good-tm-os-waiting-input-handler-path3.

Theorem: tm-slimit-os-waiting-input-handler-path3
tm-slimit (os-waiting-input-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-input-handler-path3.

Theorem: os-code-os-waiting-input-handler-path3
good-tm (os)
→ (os-code (os-waiting-input-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-waiting-input-handler-path3.

Theorem: tm-interrupt-addresses-os-waiting-input-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-input-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-input-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-input-handler-path3 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-input-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-input-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,
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tm-memory (os-waiting-input-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-input-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-waiting-input-handler-path3
¬ tm-in-supervisor-mode (os-waiting-input-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-input-handler-path3.

Theorem: os-task-table-os-waiting-input-handler-path3
good-tm (os)
→ (os-task-table (os-waiting-input-handler-path3 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-input-handler-path3.

Theorem: os-segment-table-os-waiting-input-handler-path3
good-tm (os)
→ (os-segment-table (os-waiting-input-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-input-handler-path3.

Theorem: os-readyq-os-waiting-input-handler-path3
good-tm (os)
→ (os-readyq (os-waiting-input-handler-path3 (os))

= array-enq (tm-interrupting-input-port (tm-iports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-waiting-input-handler-path3.

Theorem: os-ibuffers-os-waiting-input-handler-path3
good-tm (os)
→ (os-ibuffers (os-waiting-input-handler-path3 (os))

= os-ibuffers-with-enqueued-character (os))

Event: Disable os-ibuffers-os-waiting-input-handler-path3.

Theorem: finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-path3
(good-os (os)
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∧ (tm-some-input-interruptp (tm-iports (os))
∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))))
→ finite-number-queue-listp (table (’8,

os-ibuffers (os-waiting-input-handler-path3 (os))),
’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-
path3.

Theorem: os-obuffers-os-waiting-input-handler-path3
good-tm (os)
→ (os-obuffers (os-waiting-input-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-input-handler-path3.

Theorem: os-mbuffers-os-waiting-input-handler-path3
good-tm (os)
→ (os-mbuffers (os-waiting-input-handler-path3 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-input-handler-path3.

Theorem: os-status-table-os-waiting-input-handler-path3
good-tm (os)
→ (os-status-table (os-waiting-input-handler-path3 (os))

= os-update-status (tm-interrupting-input-port (tm-iports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-waiting-input-handler-path3.

Theorem: good-status-list-os-status-table-os-waiting-input-handler-path3
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-status-list (table (’2,

os-status-table (os-waiting-input-handler-path3 (os))))

Event: Disable good-status-list-os-status-table-os-waiting-input-handler-path3.

Theorem: os-ready-set-os-waiting-input-handler-path3
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
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→ (os-ready-set (os-waiting-input-handler-path3 (os))
= index-ready-set (’0,

putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-waiting-input-handler-path3.

Theorem: permutation-os-readyq-os-ready-set-for-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ permutation (mapup-queue (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os))),
os-ready-set (os-waiting-input-handler-path3 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-waiting-input-handler-
path3.

Theorem: not-tm-waiting-os-waiting-input-handler-path3
¬ tm-waiting (os-waiting-input-handler-path3 (os))

Event: Disable not-tm-waiting-os-waiting-input-handler-path3.

Theorem: tm-base-os-waiting-input-handler-path3
tm-base (os-waiting-input-handler-path3 (os))
= base (getnth (tm-interrupting-input-port (tm-iports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-base-os-waiting-input-handler-path3.

Theorem: tm-limit-os-waiting-input-handler-path3
tm-limit (os-waiting-input-handler-path3 (os))
= limit (getnth (tm-interrupting-input-port (tm-iports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-limit-os-waiting-input-handler-path3.

Theorem: tm-base-tm-limit-os-waiting-input-handler-path3
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(good-os (os) ∧ tm-waiting (os))
→ ((tm-base (os-waiting-input-handler-path3 (os))

= base (getnth (os-current-taskid (os-waiting-input-handler-path3 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-waiting-input-handler-path3 (os))
= limit (getnth (os-current-taskid (os-waiting-input-handler-path3 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-waiting-input-handler-path3.

Theorem: good-os-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-os (os-waiting-input-handler-path3 (os))

Event: Disable good-os-os-waiting-input-handler-path3.

Theorem: good-tm-os-waiting-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-tm (os-waiting-input-handler-path4 (os))

Event: Disable good-tm-os-waiting-input-handler-path4.

Theorem: tm-slimit-os-waiting-input-handler-path4
tm-slimit (os-waiting-input-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-input-handler-path4.
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Theorem: os-code-os-waiting-input-handler-path4
good-tm (os)
→ (os-code (os-waiting-input-handler-path4 (os)) = os-code (os))

Event: Disable os-code-os-waiting-input-handler-path4.

Theorem: tm-interrupt-addresses-os-waiting-input-handler-path4
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-input-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-input-handler-path4 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-input-handler-path4 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-input-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-input-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-input-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-input-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-waiting-input-handler-path4
¬ tm-in-supervisor-mode (os-waiting-input-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-input-handler-path4.

Theorem: os-task-table-os-waiting-input-handler-path4
good-tm (os)
→ (os-task-table (os-waiting-input-handler-path4 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-input-handler-path4.

Theorem: os-segment-table-os-waiting-input-handler-path4
good-tm (os)
→ (os-segment-table (os-waiting-input-handler-path4 (os))

= os-segment-table (os))
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Event: Disable os-segment-table-os-waiting-input-handler-path4.

Theorem: os-readyq-os-waiting-input-handler-path4
good-tm (os)
→ (os-readyq (os-waiting-input-handler-path4 (os)) = os-readyq (os))

Event: Disable os-readyq-os-waiting-input-handler-path4.

Theorem: os-ibuffers-os-waiting-input-handler-path4
good-tm (os)
→ (os-ibuffers (os-waiting-input-handler-path4 (os))

= os-ibuffers-with-qreplaced-overflow-character (os))

Event: Disable os-ibuffers-os-waiting-input-handler-path4.

Theorem: finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-waiting-input-handler-path4 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-
path4.

Theorem: os-obuffers-os-waiting-input-handler-path4
good-tm (os)
→ (os-obuffers (os-waiting-input-handler-path4 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-input-handler-path4.

Theorem: os-mbuffers-os-waiting-input-handler-path4
good-tm (os)
→ (os-mbuffers (os-waiting-input-handler-path4 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-input-handler-path4.

Theorem: os-status-table-os-waiting-input-handler-path4
good-tm (os)
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→ (os-status-table (os-waiting-input-handler-path4 (os))
= os-status-table (os))

Event: Disable os-status-table-os-waiting-input-handler-path4.

Theorem: tm-waiting-os-waiting-input-handler-path4
tm-waiting (os-waiting-input-handler-path4 (os))

Event: Disable tm-waiting-os-waiting-input-handler-path4.

Theorem: good-os-os-waiting-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-os (os-waiting-input-handler-path4 (os))

Event: Disable good-os-os-waiting-input-handler-path4.

Theorem: good-tm-os-waiting-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-tm (os-waiting-input-handler-path5 (os))

Event: Disable good-tm-os-waiting-input-handler-path5.

Theorem: tm-slimit-os-waiting-input-handler-path5
tm-slimit (os-waiting-input-handler-path5 (os)) = tm-slimit (os)
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Event: Disable tm-slimit-os-waiting-input-handler-path5.

Theorem: os-code-os-waiting-input-handler-path5
good-tm (os)
→ (os-code (os-waiting-input-handler-path5 (os)) = os-code (os))

Event: Disable os-code-os-waiting-input-handler-path5.

Theorem: tm-interrupt-addresses-os-waiting-input-handler-path5
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-input-handler-path5 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-input-handler-path5 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-input-handler-path5 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-input-handler-path5 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-input-handler-path5 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-input-handler-path5 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-input-handler-path5.

Theorem: not-tm-in-supervisor-mode-os-waiting-input-handler-path5
¬ tm-in-supervisor-mode (os-waiting-input-handler-path5 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-input-handler-path5.

Theorem: os-task-table-os-waiting-input-handler-path5
good-tm (os)
→ (os-task-table (os-waiting-input-handler-path5 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-input-handler-path5.

Theorem: os-segment-table-os-waiting-input-handler-path5
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good-tm (os)
→ (os-segment-table (os-waiting-input-handler-path5 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-input-handler-path5.

Theorem: os-readyq-os-waiting-input-handler-path5
good-tm (os)
→ (os-readyq (os-waiting-input-handler-path5 (os)) = os-readyq (os))

Event: Disable os-readyq-os-waiting-input-handler-path5.

Theorem: os-ibuffers-os-waiting-input-handler-path5
good-tm (os)
→ (os-ibuffers (os-waiting-input-handler-path5 (os))

= os-ibuffers-with-enqueued-overflow-character (os))

Event: Disable os-ibuffers-os-waiting-input-handler-path5.

Theorem: finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-waiting-input-handler-path5 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-
path5.

Theorem: os-obuffers-os-waiting-input-handler-path5
good-tm (os)
→ (os-obuffers (os-waiting-input-handler-path5 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-input-handler-path5.

Theorem: os-mbuffers-os-waiting-input-handler-path5
good-tm (os)
→ (os-mbuffers (os-waiting-input-handler-path5 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-input-handler-path5.
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Theorem: os-status-table-os-waiting-input-handler-path5
good-tm (os)
→ (os-status-table (os-waiting-input-handler-path5 (os))

= os-status-table (os))

Event: Disable os-status-table-os-waiting-input-handler-path5.

Theorem: tm-waiting-os-waiting-input-handler-path5
tm-waiting (os-waiting-input-handler-path5 (os))

Event: Disable tm-waiting-os-waiting-input-handler-path5.

Theorem: good-os-os-waiting-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-os (os-waiting-input-handler-path5 (os))

Event: Disable good-os-os-waiting-input-handler-path5.

Theorem: good-tm-os-waiting-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-tm (os-waiting-input-handler-path6 (os))

Event: Disable good-tm-os-waiting-input-handler-path6.
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Theorem: tm-slimit-os-waiting-input-handler-path6
tm-slimit (os-waiting-input-handler-path6 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-input-handler-path6.

Theorem: os-code-os-waiting-input-handler-path6
good-tm (os)
→ (os-code (os-waiting-input-handler-path6 (os)) = os-code (os))

Event: Disable os-code-os-waiting-input-handler-path6.

Theorem: tm-interrupt-addresses-os-waiting-input-handler-path6
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-input-handler-path6 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-input-handler-path6 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-input-handler-path6 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-input-handler-path6 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-input-handler-path6 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-input-handler-path6 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-input-handler-path6.

Theorem: not-tm-in-supervisor-mode-os-waiting-input-handler-path6
¬ tm-in-supervisor-mode (os-waiting-input-handler-path6 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-input-handler-path6.

Theorem: os-task-table-os-waiting-input-handler-path6
good-tm (os)
→ (os-task-table (os-waiting-input-handler-path6 (os))

= os-task-table (os))
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Event: Disable os-task-table-os-waiting-input-handler-path6.

Theorem: os-segment-table-os-waiting-input-handler-path6
good-tm (os)
→ (os-segment-table (os-waiting-input-handler-path6 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-input-handler-path6.

Theorem: os-readyq-os-waiting-input-handler-path6
good-tm (os)
→ (os-readyq (os-waiting-input-handler-path6 (os)) = os-readyq (os))

Event: Disable os-readyq-os-waiting-input-handler-path6.

Theorem: os-ibuffers-os-waiting-input-handler-path6
good-tm (os)
→ (os-ibuffers (os-waiting-input-handler-path6 (os))

= os-ibuffers-with-enqueued-character (os))

Event: Disable os-ibuffers-os-waiting-input-handler-path6.

Theorem: finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-waiting-input-handler-path6 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-waiting-input-handler-
path6.

Theorem: os-obuffers-os-waiting-input-handler-path6
good-tm (os)
→ (os-obuffers (os-waiting-input-handler-path6 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-input-handler-path6.

Theorem: os-mbuffers-os-waiting-input-handler-path6
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good-tm (os)
→ (os-mbuffers (os-waiting-input-handler-path6 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-input-handler-path6.

Theorem: os-status-table-os-waiting-input-handler-path6
good-tm (os)
→ (os-status-table (os-waiting-input-handler-path6 (os))

= os-status-table (os))

Event: Disable os-status-table-os-waiting-input-handler-path6.

Theorem: tm-waiting-os-waiting-input-handler-path6
tm-waiting (os-waiting-input-handler-path6 (os))

Event: Disable tm-waiting-os-waiting-input-handler-path6.

Theorem: good-os-os-waiting-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-os (os-waiting-input-handler-path6 (os))

Event: Disable good-os-os-waiting-input-handler-path6.

Theorem: good-os-os-waiting-input-handler
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ good-os (os-waiting-input-handler (os))

Event: Disable good-os-os-waiting-input-handler.

Theorem: finite-number-queuep-array-enq-interrupting-input-port2
(good-os (os)
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∧ ((¬ tm-waiting (os))
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (getnth (’2
∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ finite-number-queuep (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os)),
’16,
’16)

Event: Disable finite-number-queuep-array-enq-interrupting-input-port2.

Theorem: good-tm-os-running-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-tm (os-running-input-handler-path1 (os))

Event: Disable good-tm-os-running-input-handler-path1.

Theorem: tm-slimit-os-running-input-handler-path1
tm-slimit (os-running-input-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-input-handler-path1.

Theorem: os-code-os-running-input-handler-path1
good-tm (os)
→ (os-code (os-running-input-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-running-input-handler-path1.

Theorem: tm-interrupt-addresses-os-running-input-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-input-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-input-handler-path1 (os)))
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= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-input-handler-path1 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-input-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-input-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-input-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-input-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-running-input-handler-path1
¬ tm-in-supervisor-mode (os-running-input-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-input-handler-path1.

Theorem: os-task-table-os-running-input-handler-path1
good-tm (os)
→ (os-task-table (os-running-input-handler-path1 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-input-handler-path1.

Theorem: os-segment-table-os-running-input-handler-path1
good-tm (os)
→ (os-segment-table (os-running-input-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-input-handler-path1.

Theorem: os-readyq-os-running-input-handler-path1
good-tm (os)
→ (os-readyq (os-running-input-handler-path1 (os))

= array-enq (tm-interrupting-input-port (tm-iports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-running-input-handler-path1.
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Theorem: os-ibuffers-os-running-input-handler-path1
good-tm (os)
→ (os-ibuffers (os-running-input-handler-path1 (os))

= os-ibuffers-with-qreplaced-overflow-character (os))

Event: Disable os-ibuffers-os-running-input-handler-path1.

Theorem: finite-number-queue-listp-os-ibuffers-os-running-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-running-input-handler-path1 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-running-input-handler-
path1.

Theorem: os-obuffers-os-running-input-handler-path1
good-tm (os)
→ (os-obuffers (os-running-input-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-input-handler-path1.

Theorem: os-mbuffers-os-running-input-handler-path1
good-tm (os)
→ (os-mbuffers (os-running-input-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-input-handler-path1.

Theorem: os-status-table-os-running-input-handler-path1
good-tm (os)
→ (os-status-table (os-running-input-handler-path1 (os))

= os-update-status (tm-interrupting-input-port (tm-iports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-running-input-handler-path1.

Theorem: good-status-list-os-status-table-os-running-input-handler-path1
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(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-status-list (table (’2,

os-status-table (os-running-input-handler-path1 (os))))

Event: Disable good-status-list-os-status-table-os-running-input-handler-path1.

Theorem: os-ready-set-os-running-input-handler-path1
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (os-ready-set (os-running-input-handler-path1 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-running-input-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ permutation (mapup-queue (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os))),
os-ready-set (os-running-input-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-running-input-handler-
path1.

Theorem: not-tm-waiting-os-running-input-handler-path1
¬ tm-waiting (os-running-input-handler-path1 (os))

Event: Disable not-tm-waiting-os-running-input-handler-path1.

Theorem: tm-base-os-running-input-handler-path1
tm-base (os-running-input-handler-path1 (os)) = tm-base (os)

Event: Disable tm-base-os-running-input-handler-path1.

Theorem: tm-limit-os-running-input-handler-path1
tm-limit (os-running-input-handler-path1 (os)) = tm-limit (os)
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Event: Disable tm-limit-os-running-input-handler-path1.

Theorem: tm-base-tm-limit-os-running-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ ((tm-base (os-running-input-handler-path1 (os))

= base (getnth (os-current-taskid (os-running-input-handler-path1 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-input-handler-path1 (os))
= limit (getnth (os-current-taskid (os-running-input-handler-path1 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-input-handler-path1.

Theorem: good-os-os-running-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-os (os-running-input-handler-path1 (os))

Event: Disable good-os-os-running-input-handler-path1.

Theorem: good-tm-os-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
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∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),
tm-iports (os)))))))

→ good-tm (os-running-input-handler-path2 (os))

Event: Disable good-tm-os-running-input-handler-path2.

Theorem: tm-slimit-os-running-input-handler-path2
tm-slimit (os-running-input-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-input-handler-path2.

Theorem: os-code-os-running-input-handler-path2
good-tm (os)
→ (os-code (os-running-input-handler-path2 (os)) = os-code (os))

Event: Disable os-code-os-running-input-handler-path2.

Theorem: tm-interrupt-addresses-os-running-input-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-input-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-input-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-input-handler-path2 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-input-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-input-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-input-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-input-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-running-input-handler-path2
¬ tm-in-supervisor-mode (os-running-input-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-input-handler-path2.
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Theorem: os-task-table-os-running-input-handler-path2
good-tm (os)
→ (os-task-table (os-running-input-handler-path2 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-input-handler-path2.

Theorem: os-segment-table-os-running-input-handler-path2
good-tm (os)
→ (os-segment-table (os-running-input-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-input-handler-path2.

Theorem: os-readyq-os-running-input-handler-path2
good-tm (os)
→ (os-readyq (os-running-input-handler-path2 (os))

= array-enq (tm-interrupting-input-port (tm-iports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-running-input-handler-path2.

Theorem: os-ibuffers-os-running-input-handler-path2
good-tm (os)
→ (os-ibuffers (os-running-input-handler-path2 (os))

= os-ibuffers-with-enqueued-overflow-character (os))

Event: Disable os-ibuffers-os-running-input-handler-path2.

Theorem: finite-number-queue-listp-os-ibuffers-os-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-running-input-handler-path2 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-running-input-handler-
path2.

Theorem: os-obuffers-os-running-input-handler-path2
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good-tm (os)
→ (os-obuffers (os-running-input-handler-path2 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-input-handler-path2.

Theorem: os-mbuffers-os-running-input-handler-path2
good-tm (os)
→ (os-mbuffers (os-running-input-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-input-handler-path2.

Theorem: os-status-table-os-running-input-handler-path2
good-tm (os)
→ (os-status-table (os-running-input-handler-path2 (os))

= os-update-status (tm-interrupting-input-port (tm-iports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-running-input-handler-path2.

Theorem: good-status-list-os-status-table-os-running-input-handler-path2
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-status-list (table (’2,

os-status-table (os-running-input-handler-path2 (os))))

Event: Disable good-status-list-os-status-table-os-running-input-handler-path2.

Theorem: os-ready-set-os-running-input-handler-path2
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (os-ready-set (os-running-input-handler-path2 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-running-input-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
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∧ (getnth (’2
∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ permutation (mapup-queue (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os))),
os-ready-set (os-running-input-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-running-input-handler-
path2.

Theorem: not-tm-waiting-os-running-input-handler-path2
¬ tm-waiting (os-running-input-handler-path2 (os))

Event: Disable not-tm-waiting-os-running-input-handler-path2.

Theorem: tm-base-os-running-input-handler-path2
tm-base (os-running-input-handler-path2 (os)) = tm-base (os)

Event: Disable tm-base-os-running-input-handler-path2.

Theorem: tm-limit-os-running-input-handler-path2
tm-limit (os-running-input-handler-path2 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-input-handler-path2.

Theorem: tm-base-tm-limit-os-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ ((tm-base (os-running-input-handler-path2 (os))

= base (getnth (os-current-taskid (os-running-input-handler-path2 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-input-handler-path2 (os))
= limit (getnth (os-current-taskid (os-running-input-handler-path2 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-input-handler-path2.
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Theorem: good-os-os-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-os (os-running-input-handler-path2 (os))

Event: Disable good-os-os-running-input-handler-path2.

Theorem: good-tm-os-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-tm (os-running-input-handler-path3 (os))

Event: Disable good-tm-os-running-input-handler-path3.

Theorem: tm-slimit-os-running-input-handler-path3
tm-slimit (os-running-input-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-input-handler-path3.

Theorem: os-code-os-running-input-handler-path3
good-tm (os)
→ (os-code (os-running-input-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-running-input-handler-path3.
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Theorem: tm-interrupt-addresses-os-running-input-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-input-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-input-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-input-handler-path3 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-input-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-input-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-input-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-input-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-running-input-handler-path3
¬ tm-in-supervisor-mode (os-running-input-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-input-handler-path3.

Theorem: os-task-table-os-running-input-handler-path3
good-tm (os)
→ (os-task-table (os-running-input-handler-path3 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-input-handler-path3.

Theorem: os-segment-table-os-running-input-handler-path3
good-tm (os)
→ (os-segment-table (os-running-input-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-input-handler-path3.

Theorem: os-readyq-os-running-input-handler-path3
good-tm (os)
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→ (os-readyq (os-running-input-handler-path3 (os))
= array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os)))

Event: Disable os-readyq-os-running-input-handler-path3.

Theorem: os-ibuffers-os-running-input-handler-path3
good-tm (os)
→ (os-ibuffers (os-running-input-handler-path3 (os))

= os-ibuffers-with-enqueued-character (os))

Event: Disable os-ibuffers-os-running-input-handler-path3.

Theorem: finite-number-queue-listp-os-ibuffers-os-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-running-input-handler-path3 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-running-input-handler-
path3.

Theorem: os-obuffers-os-running-input-handler-path3
good-tm (os)
→ (os-obuffers (os-running-input-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-input-handler-path3.

Theorem: os-mbuffers-os-running-input-handler-path3
good-tm (os)
→ (os-mbuffers (os-running-input-handler-path3 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-input-handler-path3.

Theorem: os-status-table-os-running-input-handler-path3
good-tm (os)
→ (os-status-table (os-running-input-handler-path3 (os))

= os-update-status (tm-interrupting-input-port (tm-iports (os)),
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’0,
’0,
os))

Event: Disable os-status-table-os-running-input-handler-path3.

Theorem: good-status-list-os-status-table-os-running-input-handler-path3
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-status-list (table (’2,

os-status-table (os-running-input-handler-path3 (os))))

Event: Disable good-status-list-os-status-table-os-running-input-handler-path3.

Theorem: os-ready-set-os-running-input-handler-path3
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (os-ready-set (os-running-input-handler-path3 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-running-input-handler-path3.

Theorem: permutation-os-readyq-os-ready-set-for-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ permutation (mapup-queue (array-enq (tm-interrupting-input-port (tm-iports (os)),

os-readyq (os))),
os-ready-set (os-running-input-handler-path3 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-running-input-handler-
path3.

Theorem: not-tm-waiting-os-running-input-handler-path3
¬ tm-waiting (os-running-input-handler-path3 (os))

Event: Disable not-tm-waiting-os-running-input-handler-path3.
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Theorem: tm-base-os-running-input-handler-path3
tm-base (os-running-input-handler-path3 (os)) = tm-base (os)

Event: Disable tm-base-os-running-input-handler-path3.

Theorem: tm-limit-os-running-input-handler-path3
tm-limit (os-running-input-handler-path3 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-input-handler-path3.

Theorem: tm-base-tm-limit-os-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ ((tm-base (os-running-input-handler-path3 (os))

= base (getnth (os-current-taskid (os-running-input-handler-path3 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-input-handler-path3 (os))
= limit (getnth (os-current-taskid (os-running-input-handler-path3 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-input-handler-path3.

Theorem: good-os-os-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-os (os-running-input-handler-path3 (os))

Event: Disable good-os-os-running-input-handler-path3.
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Theorem: good-tm-os-running-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-tm (os-running-input-handler-path4 (os))

Event: Disable good-tm-os-running-input-handler-path4.

Theorem: tm-slimit-os-running-input-handler-path4
tm-slimit (os-running-input-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-input-handler-path4.

Theorem: os-code-os-running-input-handler-path4
good-tm (os)
→ (os-code (os-running-input-handler-path4 (os)) = os-code (os))

Event: Disable os-code-os-running-input-handler-path4.

Theorem: tm-interrupt-addresses-os-running-input-handler-path4
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-input-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-input-handler-path4 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-input-handler-path4 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-input-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-input-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-input-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))
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Event: Disable tm-interrupt-addresses-os-running-input-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-running-input-handler-path4
¬ tm-in-supervisor-mode (os-running-input-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-input-handler-path4.

Theorem: os-task-table-os-running-input-handler-path4
good-tm (os)
→ (os-task-table (os-running-input-handler-path4 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-input-handler-path4.

Theorem: os-segment-table-os-running-input-handler-path4
good-tm (os)
→ (os-segment-table (os-running-input-handler-path4 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-input-handler-path4.

Theorem: os-readyq-os-running-input-handler-path4
good-tm (os)
→ (os-readyq (os-running-input-handler-path4 (os)) = os-readyq (os))

Event: Disable os-readyq-os-running-input-handler-path4.

Theorem: os-ibuffers-os-running-input-handler-path4
good-tm (os)
→ (os-ibuffers (os-running-input-handler-path4 (os))

= os-ibuffers-with-qreplaced-overflow-character (os))

Event: Disable os-ibuffers-os-running-input-handler-path4.

Theorem: finite-number-queue-listp-os-ibuffers-os-running-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-running-input-handler-path4 (os))),

’4,
’65536)
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Event: Disable finite-number-queue-listp-os-ibuffers-os-running-input-handler-
path4.

Theorem: os-obuffers-os-running-input-handler-path4
good-tm (os)
→ (os-obuffers (os-running-input-handler-path4 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-input-handler-path4.

Theorem: os-mbuffers-os-running-input-handler-path4
good-tm (os)
→ (os-mbuffers (os-running-input-handler-path4 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-input-handler-path4.

Theorem: os-status-table-os-running-input-handler-path4
good-tm (os)
→ (os-status-table (os-running-input-handler-path4 (os))

= os-status-table (os))

Event: Disable os-status-table-os-running-input-handler-path4.

Theorem: not-tm-waiting-os-running-input-handler-path4
¬ tm-waiting (os-running-input-handler-path4 (os))

Event: Disable not-tm-waiting-os-running-input-handler-path4.

Theorem: tm-base-os-running-input-handler-path4
tm-base (os-running-input-handler-path4 (os)) = tm-base (os)

Event: Disable tm-base-os-running-input-handler-path4.

Theorem: tm-limit-os-running-input-handler-path4
tm-limit (os-running-input-handler-path4 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-input-handler-path4.

Theorem: tm-base-tm-limit-os-running-input-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-running-input-handler-path4 (os))

= base (getnth (os-current-taskid (os-running-input-handler-path4 (os)),
table (’2, os-segment-table (os)))))
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∧ (tm-limit (os-running-input-handler-path4 (os))
= limit (getnth (os-current-taskid (os-running-input-handler-path4 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-input-handler-path4.

Theorem: good-os-os-running-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ good-os (os-running-input-handler-path4 (os))

Event: Disable good-os-os-running-input-handler-path4.

Theorem: good-tm-os-running-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-tm (os-running-input-handler-path5 (os))

Event: Disable good-tm-os-running-input-handler-path5.

Theorem: tm-slimit-os-running-input-handler-path5
tm-slimit (os-running-input-handler-path5 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-input-handler-path5.

Theorem: os-code-os-running-input-handler-path5
good-tm (os)
→ (os-code (os-running-input-handler-path5 (os)) = os-code (os))
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Event: Disable os-code-os-running-input-handler-path5.

Theorem: tm-interrupt-addresses-os-running-input-handler-path5
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-input-handler-path5 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-input-handler-path5 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-input-handler-path5 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-input-handler-path5 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-input-handler-path5 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-input-handler-path5 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-input-handler-path5.

Theorem: not-tm-in-supervisor-mode-os-running-input-handler-path5
¬ tm-in-supervisor-mode (os-running-input-handler-path5 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-input-handler-path5.

Theorem: os-task-table-os-running-input-handler-path5
good-tm (os)
→ (os-task-table (os-running-input-handler-path5 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-input-handler-path5.

Theorem: os-segment-table-os-running-input-handler-path5
good-tm (os)
→ (os-segment-table (os-running-input-handler-path5 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-input-handler-path5.
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Theorem: os-readyq-os-running-input-handler-path5
good-tm (os)
→ (os-readyq (os-running-input-handler-path5 (os)) = os-readyq (os))

Event: Disable os-readyq-os-running-input-handler-path5.

Theorem: os-ibuffers-os-running-input-handler-path5
good-tm (os)
→ (os-ibuffers (os-running-input-handler-path5 (os))

= os-ibuffers-with-enqueued-overflow-character (os))

Event: Disable os-ibuffers-os-running-input-handler-path5.

Theorem: finite-number-queue-listp-os-ibuffers-os-running-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-ibuffers (os-running-input-handler-path5 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-running-input-handler-
path5.

Theorem: os-obuffers-os-running-input-handler-path5
good-tm (os)
→ (os-obuffers (os-running-input-handler-path5 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-input-handler-path5.

Theorem: os-mbuffers-os-running-input-handler-path5
good-tm (os)
→ (os-mbuffers (os-running-input-handler-path5 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-input-handler-path5.

Theorem: os-status-table-os-running-input-handler-path5
good-tm (os)
→ (os-status-table (os-running-input-handler-path5 (os))

= os-status-table (os))
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Event: Disable os-status-table-os-running-input-handler-path5.

Theorem: not-tm-waiting-os-running-input-handler-path5
¬ tm-waiting (os-running-input-handler-path5 (os))

Event: Disable not-tm-waiting-os-running-input-handler-path5.

Theorem: tm-base-os-running-input-handler-path5
tm-base (os-running-input-handler-path5 (os)) = tm-base (os)

Event: Disable tm-base-os-running-input-handler-path5.

Theorem: tm-limit-os-running-input-handler-path5
tm-limit (os-running-input-handler-path5 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-input-handler-path5.

Theorem: tm-base-tm-limit-os-running-input-handler-path5
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-running-input-handler-path5 (os))

= base (getnth (os-current-taskid (os-running-input-handler-path5 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-input-handler-path5 (os))
= limit (getnth (os-current-taskid (os-running-input-handler-path5 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-input-handler-path5.

Theorem: good-os-os-running-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ good-os (os-running-input-handler-path5 (os))

Event: Disable good-os-os-running-input-handler-path5.
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Theorem: good-tm-os-running-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-tm (os-running-input-handler-path6 (os))

Event: Disable good-tm-os-running-input-handler-path6.

Theorem: tm-slimit-os-running-input-handler-path6
tm-slimit (os-running-input-handler-path6 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-input-handler-path6.

Theorem: os-code-os-running-input-handler-path6
good-tm (os)
→ (os-code (os-running-input-handler-path6 (os)) = os-code (os))

Event: Disable os-code-os-running-input-handler-path6.

Theorem: tm-interrupt-addresses-os-running-input-handler-path6
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-input-handler-path6 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-input-handler-path6 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-input-handler-path6 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-input-handler-path6 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-input-handler-path6 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

847



tm-memory (os-running-input-handler-path6 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-input-handler-path6.

Theorem: not-tm-in-supervisor-mode-os-running-input-handler-path6
¬ tm-in-supervisor-mode (os-running-input-handler-path6 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-input-handler-path6.

Theorem: os-task-table-os-running-input-handler-path6
good-tm (os)
→ (os-task-table (os-running-input-handler-path6 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-input-handler-path6.

Theorem: os-segment-table-os-running-input-handler-path6
good-tm (os)
→ (os-segment-table (os-running-input-handler-path6 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-input-handler-path6.

Theorem: os-readyq-os-running-input-handler-path6
good-tm (os)
→ (os-readyq (os-running-input-handler-path6 (os)) = os-readyq (os))

Event: Disable os-readyq-os-running-input-handler-path6.

Theorem: os-ibuffers-os-running-input-handler-path6
good-tm (os)
→ (os-ibuffers (os-running-input-handler-path6 (os))

= os-ibuffers-with-enqueued-character (os))

Event: Disable os-ibuffers-os-running-input-handler-path6.

Theorem: finite-number-queue-listp-os-ibuffers-os-running-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
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os)))))
→ finite-number-queue-listp (table (’8,

os-ibuffers (os-running-input-handler-path6 (os))),
’4,
’65536)

Event: Disable finite-number-queue-listp-os-ibuffers-os-running-input-handler-
path6.

Theorem: os-obuffers-os-running-input-handler-path6
good-tm (os)
→ (os-obuffers (os-running-input-handler-path6 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-input-handler-path6.

Theorem: os-mbuffers-os-running-input-handler-path6
good-tm (os)
→ (os-mbuffers (os-running-input-handler-path6 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-input-handler-path6.

Theorem: os-status-table-os-running-input-handler-path6
good-tm (os)
→ (os-status-table (os-running-input-handler-path6 (os))

= os-status-table (os))

Event: Disable os-status-table-os-running-input-handler-path6.

Theorem: not-tm-waiting-os-running-input-handler-path6
¬ tm-waiting (os-running-input-handler-path6 (os))

Event: Disable not-tm-waiting-os-running-input-handler-path6.

Theorem: tm-base-os-running-input-handler-path6
tm-base (os-running-input-handler-path6 (os)) = tm-base (os)

Event: Disable tm-base-os-running-input-handler-path6.

Theorem: tm-limit-os-running-input-handler-path6
tm-limit (os-running-input-handler-path6 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-input-handler-path6.
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Theorem: tm-base-tm-limit-os-running-input-handler-path6
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-running-input-handler-path6 (os))

= base (getnth (os-current-taskid (os-running-input-handler-path6 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-input-handler-path6 (os))
= limit (getnth (os-current-taskid (os-running-input-handler-path6 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-input-handler-path6.

Theorem: good-os-os-running-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ good-os (os-running-input-handler-path6 (os))

Event: Disable good-os-os-running-input-handler-path6.

Theorem: good-os-os-running-input-handler
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ good-os (os-running-input-handler (os))

Event: Disable good-os-os-running-input-handler.

Theorem: good-tm-os-intended-output-interrupt
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ good-tm (os-intended-output-interrupt (os))

Event: Disable good-tm-os-intended-output-interrupt.

Theorem: finite-number-queuep-array-enq-interrupting-output-port
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-output-interruptp (tm-oports (os))))
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→ finite-number-queuep (array-enq (tm-interrupting-output-port (tm-oports (os)),
os-readyq (os)),

’16,
’16)

Event: Disable finite-number-queuep-array-enq-interrupting-output-port.

Theorem: good-tm-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-tm (os-waiting-output-handler-path1 (os))

Event: Disable good-tm-os-waiting-output-handler-path1.

Theorem: tm-slimit-os-waiting-output-handler-path1
tm-slimit (os-waiting-output-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-output-handler-path1.

Theorem: os-code-os-waiting-output-handler-path1
good-tm (os)
→ (os-code (os-waiting-output-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-waiting-output-handler-path1.

Theorem: tm-interrupt-addresses-os-waiting-output-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-output-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-output-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-output-handler-path1 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-output-handler-path1 (os)))
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= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-output-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-output-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-output-handler-path1.

Theorem: not-tm-in-supervisor-mode-os-waiting-output-handler-path1
¬ tm-in-supervisor-mode (os-waiting-output-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-output-handler-path1.

Theorem: os-task-table-os-waiting-output-handler-path1
good-tm (os)
→ (os-task-table (os-waiting-output-handler-path1 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-output-handler-path1.

Theorem: os-segment-table-os-waiting-output-handler-path1
good-tm (os)
→ (os-segment-table (os-waiting-output-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-output-handler-path1.

Theorem: os-readyq-os-waiting-output-handler-path1
good-tm (os)
→ (os-readyq (os-waiting-output-handler-path1 (os))

= array-enq (tm-interrupting-output-port (tm-oports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-waiting-output-handler-path1.

Theorem: os-ibuffers-os-waiting-output-handler-path1
good-tm (os)
→ (os-ibuffers (os-waiting-output-handler-path1 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-waiting-output-handler-path1.
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Theorem: os-obuffers-os-waiting-output-handler-path1
good-tm (os)
→ (os-obuffers (os-waiting-output-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-output-handler-path1.

Theorem: os-mbuffers-os-waiting-output-handler-path1
good-tm (os)
→ (os-mbuffers (os-waiting-output-handler-path1 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-output-handler-path1.

Theorem: os-status-table-os-waiting-output-handler-path1
good-tm (os)
→ (os-status-table (os-waiting-output-handler-path1 (os))

= os-update-status (tm-interrupting-output-port (tm-oports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-waiting-output-handler-path1.

Theorem: good-status-list-os-status-table-os-waiting-output-handler-path1
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ good-status-list (table (’2,

os-status-table (os-waiting-output-handler-path1 (os))))

Event: Disable good-status-list-os-status-table-os-waiting-output-handler-path1.

Theorem: os-ready-set-os-waiting-output-handler-path1
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (os-ready-set (os-waiting-output-handler-path1 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-waiting-output-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)
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∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ permutation (mapup-queue (array-enq (tm-interrupting-output-port (tm-oports (os)),

os-readyq (os))),
os-ready-set (os-waiting-output-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-waiting-output-handler-
path1.

Theorem: not-tm-waiting-os-waiting-output-handler-path1
¬ tm-waiting (os-waiting-output-handler-path1 (os))

Event: Disable not-tm-waiting-os-waiting-output-handler-path1.

Theorem: tm-base-os-waiting-output-handler-path1
tm-base (os-waiting-output-handler-path1 (os))
= base (getnth (tm-interrupting-output-port (tm-oports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-base-os-waiting-output-handler-path1.

Theorem: tm-limit-os-waiting-output-handler-path1
tm-limit (os-waiting-output-handler-path1 (os))
= limit (getnth (tm-interrupting-output-port (tm-oports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-limit-os-waiting-output-handler-path1.

Theorem: tm-base-tm-limit-os-waiting-output-handler-path1
(good-os (os) ∧ tm-waiting (os))
→ ((tm-base (os-waiting-output-handler-path1 (os))

= base (getnth (os-current-taskid (os-waiting-output-handler-path1 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-waiting-output-handler-path1 (os))
= limit (getnth (os-current-taskid (os-waiting-output-handler-path1 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-waiting-output-handler-path1.

Theorem: good-os-os-waiting-output-handler-path1
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(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-os (os-waiting-output-handler-path1 (os))

Event: Disable good-os-os-waiting-output-handler-path1.

Theorem: good-tm-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-tm (os-waiting-output-handler-path2 (os))

Event: Disable good-tm-os-waiting-output-handler-path2.

Theorem: tm-slimit-os-waiting-output-handler-path2
tm-slimit (os-waiting-output-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-output-handler-path2.

Theorem: os-code-os-waiting-output-handler-path2
good-tm (os)
→ (os-code (os-waiting-output-handler-path2 (os)) = os-code (os))

Event: Disable os-code-os-waiting-output-handler-path2.

Theorem: tm-interrupt-addresses-os-waiting-output-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-output-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-output-handler-path2 (os)))
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= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-output-handler-path2 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-output-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-output-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-output-handler-path2 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-output-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-waiting-output-handler-path2
¬ tm-in-supervisor-mode (os-waiting-output-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-output-handler-path2.

Theorem: os-task-table-os-waiting-output-handler-path2
good-tm (os)
→ (os-task-table (os-waiting-output-handler-path2 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-output-handler-path2.

Theorem: os-segment-table-os-waiting-output-handler-path2
good-tm (os)
→ (os-segment-table (os-waiting-output-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-output-handler-path2.

Theorem: os-readyq-os-waiting-output-handler-path2
good-tm (os)
→ (os-readyq (os-waiting-output-handler-path2 (os))

= array-enq (tm-interrupting-output-port (tm-oports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-waiting-output-handler-path2.
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Theorem: os-ibuffers-os-waiting-output-handler-path2
good-tm (os)
→ (os-ibuffers (os-waiting-output-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-waiting-output-handler-path2.

Theorem: os-obuffers-os-waiting-output-handler-path2
good-tm (os)
→ (os-obuffers (os-waiting-output-handler-path2 (os))

= os-obuffers-with-dequeued-character (os))

Event: Disable os-obuffers-os-waiting-output-handler-path2.

Theorem: finite-number-queue-listp-os-obuffers-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-obuffers (os-waiting-output-handler-path2 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-obuffers-os-waiting-output-handler-
path2.

Theorem: os-mbuffers-os-waiting-output-handler-path2
good-tm (os)
→ (os-mbuffers (os-waiting-output-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-output-handler-path2.

Theorem: os-status-table-os-waiting-output-handler-path2
good-tm (os)
→ (os-status-table (os-waiting-output-handler-path2 (os))

= os-update-status (tm-interrupting-output-port (tm-oports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-waiting-output-handler-path2.

Theorem: good-status-list-os-status-table-os-waiting-output-handler-path2
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(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ good-status-list (table (’2,

os-status-table (os-waiting-output-handler-path2 (os))))

Event: Disable good-status-list-os-status-table-os-waiting-output-handler-path2.

Theorem: os-ready-set-os-waiting-output-handler-path2
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (os-ready-set (os-waiting-output-handler-path2 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-waiting-output-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ permutation (mapup-queue (array-enq (tm-interrupting-output-port (tm-oports (os)),

os-readyq (os))),
os-ready-set (os-waiting-output-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-waiting-output-handler-
path2.

Theorem: not-tm-waiting-os-waiting-output-handler-path2
¬ tm-waiting (os-waiting-output-handler-path2 (os))

Event: Disable not-tm-waiting-os-waiting-output-handler-path2.

Theorem: tm-base-os-waiting-output-handler-path2
tm-base (os-waiting-output-handler-path2 (os))
= base (getnth (tm-interrupting-output-port (tm-oports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-base-os-waiting-output-handler-path2.
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Theorem: tm-limit-os-waiting-output-handler-path2
tm-limit (os-waiting-output-handler-path2 (os))
= limit (getnth (tm-interrupting-output-port (tm-oports (os)),

table (’2, os-segment-table (os))))

Event: Disable tm-limit-os-waiting-output-handler-path2.

Theorem: tm-base-tm-limit-os-waiting-output-handler-path2
(good-os (os) ∧ tm-waiting (os))
→ ((tm-base (os-waiting-output-handler-path2 (os))

= base (getnth (os-current-taskid (os-waiting-output-handler-path2 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-waiting-output-handler-path2 (os))
= limit (getnth (os-current-taskid (os-waiting-output-handler-path2 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-waiting-output-handler-path2.

Theorem: good-os-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-os (os-waiting-output-handler-path2 (os))

Event: Disable good-os-os-waiting-output-handler-path2.

Theorem: good-tm-os-waiting-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-tm (os-waiting-output-handler-path3 (os))
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Event: Disable good-tm-os-waiting-output-handler-path3.

Theorem: tm-slimit-os-waiting-output-handler-path3
tm-slimit (os-waiting-output-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-output-handler-path3.

Theorem: os-code-os-waiting-output-handler-path3
good-tm (os)
→ (os-code (os-waiting-output-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-waiting-output-handler-path3.

Theorem: tm-interrupt-addresses-os-waiting-output-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-output-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-output-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-output-handler-path3 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-output-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-output-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-output-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-output-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-waiting-output-handler-path3
¬ tm-in-supervisor-mode (os-waiting-output-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-output-handler-path3.

Theorem: os-task-table-os-waiting-output-handler-path3
good-tm (os)
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→ (os-task-table (os-waiting-output-handler-path3 (os))
= os-task-table (os))

Event: Disable os-task-table-os-waiting-output-handler-path3.

Theorem: os-segment-table-os-waiting-output-handler-path3
good-tm (os)
→ (os-segment-table (os-waiting-output-handler-path3 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-output-handler-path3.

Theorem: os-readyq-os-waiting-output-handler-path3
good-tm (os)
→ (os-readyq (os-waiting-output-handler-path3 (os)) = os-readyq (os))

Event: Disable os-readyq-os-waiting-output-handler-path3.

Theorem: os-ibuffers-os-waiting-output-handler-path3
good-tm (os)
→ (os-ibuffers (os-waiting-output-handler-path3 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-waiting-output-handler-path3.

Theorem: os-obuffers-os-waiting-output-handler-path3
good-tm (os)
→ (os-obuffers (os-waiting-output-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-waiting-output-handler-path3.

Theorem: os-mbuffers-os-waiting-output-handler-path3
good-tm (os)
→ (os-mbuffers (os-waiting-output-handler-path3 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-output-handler-path3.

Theorem: os-status-table-os-waiting-output-handler-path3
good-tm (os)
→ (os-status-table (os-waiting-output-handler-path3 (os))

= os-status-table (os))

Event: Disable os-status-table-os-waiting-output-handler-path3.
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Theorem: tm-waiting-os-waiting-output-handler-path3
tm-waiting (os-waiting-output-handler-path3 (os))

Event: Disable tm-waiting-os-waiting-output-handler-path3.

Theorem: good-os-os-waiting-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-os (os-waiting-output-handler-path3 (os))

Event: Disable good-os-os-waiting-output-handler-path3.

Theorem: good-tm-os-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-tm (os-waiting-output-handler-path4 (os))

Event: Disable good-tm-os-waiting-output-handler-path4.

Theorem: tm-slimit-os-waiting-output-handler-path4
tm-slimit (os-waiting-output-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-waiting-output-handler-path4.

Theorem: os-code-os-waiting-output-handler-path4
good-tm (os)
→ (os-code (os-waiting-output-handler-path4 (os)) = os-code (os))

Event: Disable os-code-os-waiting-output-handler-path4.
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Theorem: tm-interrupt-addresses-os-waiting-output-handler-path4
good-tm (os)
→ ((getnth (’3, tm-memory (os-waiting-output-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-waiting-output-handler-path4 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-waiting-output-handler-path4 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-waiting-output-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-waiting-output-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-waiting-output-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-waiting-output-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-waiting-output-handler-path4
¬ tm-in-supervisor-mode (os-waiting-output-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-waiting-output-handler-path4.

Theorem: os-task-table-os-waiting-output-handler-path4
good-tm (os)
→ (os-task-table (os-waiting-output-handler-path4 (os))

= os-task-table (os))

Event: Disable os-task-table-os-waiting-output-handler-path4.

Theorem: os-segment-table-os-waiting-output-handler-path4
good-tm (os)
→ (os-segment-table (os-waiting-output-handler-path4 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-waiting-output-handler-path4.

Theorem: os-readyq-os-waiting-output-handler-path4
good-tm (os)
→ (os-readyq (os-waiting-output-handler-path4 (os)) = os-readyq (os))
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Event: Disable os-readyq-os-waiting-output-handler-path4.

Theorem: os-ibuffers-os-waiting-output-handler-path4
good-tm (os)
→ (os-ibuffers (os-waiting-output-handler-path4 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-waiting-output-handler-path4.

Theorem: os-obuffers-os-waiting-output-handler-path4
good-tm (os)
→ (os-obuffers (os-waiting-output-handler-path4 (os))

= os-obuffers-with-dequeued-character (os))

Event: Disable os-obuffers-os-waiting-output-handler-path4.

Theorem: finite-number-queue-listp-os-obuffers-os-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-obuffers (os-waiting-output-handler-path4 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-obuffers-os-waiting-output-handler-
path4.

Theorem: os-mbuffers-os-waiting-output-handler-path4
good-tm (os)
→ (os-mbuffers (os-waiting-output-handler-path4 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-waiting-output-handler-path4.

Theorem: os-status-table-os-waiting-output-handler-path4
good-tm (os)
→ (os-status-table (os-waiting-output-handler-path4 (os))

= os-status-table (os))

Event: Disable os-status-table-os-waiting-output-handler-path4.

Theorem: tm-waiting-os-waiting-output-handler-path4
tm-waiting (os-waiting-output-handler-path4 (os))

864



Event: Disable tm-waiting-os-waiting-output-handler-path4.

Theorem: good-os-os-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-os (os-waiting-output-handler-path4 (os))

Event: Disable good-os-os-waiting-output-handler-path4.

Theorem: good-os-os-waiting-output-handler
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ good-os (os-waiting-output-handler (os))

Event: Disable good-os-os-waiting-output-handler.

Theorem: finite-number-queuep-array-enq-interrupting-output-port2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ finite-number-queuep (array-enq (tm-interrupting-output-port (tm-oports (os)),

os-readyq (os)),
’16,
’16)

Event: Disable finite-number-queuep-array-enq-interrupting-output-port2.

Theorem: good-tm-os-running-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
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∧ ((getnth (’2
∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-tm (os-running-output-handler-path1 (os))

Event: Disable good-tm-os-running-output-handler-path1.

Theorem: tm-slimit-os-running-output-handler-path1
tm-slimit (os-running-output-handler-path1 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-output-handler-path1.

Theorem: os-code-os-running-output-handler-path1
good-tm (os)
→ (os-code (os-running-output-handler-path1 (os)) = os-code (os))

Event: Disable os-code-os-running-output-handler-path1.

Theorem: tm-interrupt-addresses-os-running-output-handler-path1
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-output-handler-path1 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-output-handler-path1 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-output-handler-path1 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-output-handler-path1 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-output-handler-path1 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-output-handler-path1 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-output-handler-path1.
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Theorem: not-tm-in-supervisor-mode-os-running-output-handler-path1
¬ tm-in-supervisor-mode (os-running-output-handler-path1 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-output-handler-path1.

Theorem: os-task-table-os-running-output-handler-path1
good-tm (os)
→ (os-task-table (os-running-output-handler-path1 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-output-handler-path1.

Theorem: os-segment-table-os-running-output-handler-path1
good-tm (os)
→ (os-segment-table (os-running-output-handler-path1 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-output-handler-path1.

Theorem: os-readyq-os-running-output-handler-path1
good-tm (os)
→ (os-readyq (os-running-output-handler-path1 (os))

= array-enq (tm-interrupting-output-port (tm-oports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-running-output-handler-path1.

Theorem: os-ibuffers-os-running-output-handler-path1
good-tm (os)
→ (os-ibuffers (os-running-output-handler-path1 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-running-output-handler-path1.

Theorem: os-obuffers-os-running-output-handler-path1
good-tm (os)
→ (os-obuffers (os-running-output-handler-path1 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-output-handler-path1.

Theorem: os-mbuffers-os-running-output-handler-path1
good-tm (os)
→ (os-mbuffers (os-running-output-handler-path1 (os)) = os-mbuffers (os))
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Event: Disable os-mbuffers-os-running-output-handler-path1.

Theorem: os-status-table-os-running-output-handler-path1
good-tm (os)
→ (os-status-table (os-running-output-handler-path1 (os))

= os-update-status (tm-interrupting-output-port (tm-oports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-running-output-handler-path1.

Theorem: good-status-list-os-status-table-os-running-output-handler-path1
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ good-status-list (table (’2,

os-status-table (os-running-output-handler-path1 (os))))

Event: Disable good-status-list-os-status-table-os-running-output-handler-path1.

Theorem: os-ready-set-os-running-output-handler-path1
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (os-ready-set (os-running-output-handler-path1 (os))

= index-ready-set (’0,
putnth (’(0 0),

tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-running-output-handler-path1.

Theorem: permutation-os-readyq-os-ready-set-for-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ permutation (mapup-queue (array-enq (tm-interrupting-output-port (tm-oports (os)),

os-readyq (os))),
os-ready-set (os-running-output-handler-path1 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-running-output-handler-
path1.
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Theorem: not-tm-waiting-os-running-output-handler-path1
¬ tm-waiting (os-running-output-handler-path1 (os))

Event: Disable not-tm-waiting-os-running-output-handler-path1.

Theorem: tm-base-os-running-output-handler-path1
tm-base (os-running-output-handler-path1 (os)) = tm-base (os)

Event: Disable tm-base-os-running-output-handler-path1.

Theorem: tm-limit-os-running-output-handler-path1
tm-limit (os-running-output-handler-path1 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-output-handler-path1.

Theorem: tm-base-tm-limit-os-running-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ ((tm-base (os-running-output-handler-path1 (os))

= base (getnth (os-current-taskid (os-running-output-handler-path1 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-output-handler-path1 (os))
= limit (getnth (os-current-taskid (os-running-output-handler-path1 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-output-handler-path1.

Theorem: good-os-os-running-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-os (os-running-output-handler-path1 (os))
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Event: Disable good-os-os-running-output-handler-path1.

Theorem: good-tm-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-tm (os-running-output-handler-path2 (os))

Event: Disable good-tm-os-running-output-handler-path2.

Theorem: tm-slimit-os-running-output-handler-path2
tm-slimit (os-running-output-handler-path2 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-output-handler-path2.

Theorem: os-code-os-running-output-handler-path2
good-tm (os)
→ (os-code (os-running-output-handler-path2 (os)) = os-code (os))

Event: Disable os-code-os-running-output-handler-path2.

Theorem: tm-interrupt-addresses-os-running-output-handler-path2
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-output-handler-path2 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-output-handler-path2 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-output-handler-path2 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-output-handler-path2 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-output-handler-path2 (os)))
= getnth (’7, tm-memory (os)))
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∧ (getnth (’11,
tm-memory (os-running-output-handler-path2 (os)))

= getnth (’11,
tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-output-handler-path2.

Theorem: not-tm-in-supervisor-mode-os-running-output-handler-path2
¬ tm-in-supervisor-mode (os-running-output-handler-path2 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-output-handler-path2.

Theorem: os-task-table-os-running-output-handler-path2
good-tm (os)
→ (os-task-table (os-running-output-handler-path2 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-output-handler-path2.

Theorem: os-segment-table-os-running-output-handler-path2
good-tm (os)
→ (os-segment-table (os-running-output-handler-path2 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-output-handler-path2.

Theorem: os-readyq-os-running-output-handler-path2
good-tm (os)
→ (os-readyq (os-running-output-handler-path2 (os))

= array-enq (tm-interrupting-output-port (tm-oports (os)),
os-readyq (os)))

Event: Disable os-readyq-os-running-output-handler-path2.

Theorem: os-ibuffers-os-running-output-handler-path2
good-tm (os)
→ (os-ibuffers (os-running-output-handler-path2 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-running-output-handler-path2.

Theorem: os-obuffers-os-running-output-handler-path2
good-tm (os)
→ (os-obuffers (os-running-output-handler-path2 (os))

= os-obuffers-with-dequeued-character (os))
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Event: Disable os-obuffers-os-running-output-handler-path2.

Theorem: finite-number-queue-listp-os-obuffers-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-obuffers (os-running-output-handler-path2 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-obuffers-os-running-output-handler-
path2.

Theorem: os-mbuffers-os-running-output-handler-path2
good-tm (os)
→ (os-mbuffers (os-running-output-handler-path2 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-output-handler-path2.

Theorem: os-status-table-os-running-output-handler-path2
good-tm (os)
→ (os-status-table (os-running-output-handler-path2 (os))

= os-update-status (tm-interrupting-output-port (tm-oports (os)),
’0,
’0,
os))

Event: Disable os-status-table-os-running-output-handler-path2.

Theorem: good-status-list-os-status-table-os-running-output-handler-path2
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ good-status-list (table (’2,

os-status-table (os-running-output-handler-path2 (os))))

Event: Disable good-status-list-os-status-table-os-running-output-handler-path2.

Theorem: os-ready-set-os-running-output-handler-path2
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (os-ready-set (os-running-output-handler-path2 (os))

= index-ready-set (’0,
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putnth (’(0 0),
tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os)))))

Event: Disable os-ready-set-os-running-output-handler-path2.

Theorem: permutation-os-readyq-os-ready-set-for-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ permutation (mapup-queue (array-enq (tm-interrupting-output-port (tm-oports (os)),

os-readyq (os))),
os-ready-set (os-running-output-handler-path2 (os)))

Event: Disable permutation-os-readyq-os-ready-set-for-os-running-output-handler-
path2.

Theorem: not-tm-waiting-os-running-output-handler-path2
¬ tm-waiting (os-running-output-handler-path2 (os))

Event: Disable not-tm-waiting-os-running-output-handler-path2.

Theorem: tm-base-os-running-output-handler-path2
tm-base (os-running-output-handler-path2 (os)) = tm-base (os)

Event: Disable tm-base-os-running-output-handler-path2.

Theorem: tm-limit-os-running-output-handler-path2
tm-limit (os-running-output-handler-path2 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-output-handler-path2.

Theorem: tm-base-tm-limit-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
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os-status-table (os))
= ’4))))

→ ((tm-base (os-running-output-handler-path2 (os))
= base (getnth (os-current-taskid (os-running-output-handler-path2 (os)),

table (’2, os-segment-table (os)))))
∧ (tm-limit (os-running-output-handler-path2 (os))

= limit (getnth (os-current-taskid (os-running-output-handler-path2 (os)),
table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-output-handler-path2.

Theorem: good-os-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-os (os-running-output-handler-path2 (os))

Event: Disable good-os-os-running-output-handler-path2.

Theorem: good-tm-os-running-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-tm (os-running-output-handler-path3 (os))

Event: Disable good-tm-os-running-output-handler-path3.

Theorem: tm-slimit-os-running-output-handler-path3
tm-slimit (os-running-output-handler-path3 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-output-handler-path3.
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Theorem: os-code-os-running-output-handler-path3
good-tm (os)
→ (os-code (os-running-output-handler-path3 (os)) = os-code (os))

Event: Disable os-code-os-running-output-handler-path3.

Theorem: tm-interrupt-addresses-os-running-output-handler-path3
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-output-handler-path3 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-output-handler-path3 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-output-handler-path3 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-output-handler-path3 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-output-handler-path3 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-output-handler-path3 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-output-handler-path3.

Theorem: not-tm-in-supervisor-mode-os-running-output-handler-path3
¬ tm-in-supervisor-mode (os-running-output-handler-path3 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-output-handler-path3.

Theorem: os-task-table-os-running-output-handler-path3
good-tm (os)
→ (os-task-table (os-running-output-handler-path3 (os))

= os-new-task-table (os))

Event: Disable os-task-table-os-running-output-handler-path3.

Theorem: os-segment-table-os-running-output-handler-path3
good-tm (os)
→ (os-segment-table (os-running-output-handler-path3 (os))

= os-segment-table (os))
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Event: Disable os-segment-table-os-running-output-handler-path3.

Theorem: os-readyq-os-running-output-handler-path3
good-tm (os)
→ (os-readyq (os-running-output-handler-path3 (os)) = os-readyq (os))

Event: Disable os-readyq-os-running-output-handler-path3.

Theorem: os-ibuffers-os-running-output-handler-path3
good-tm (os)
→ (os-ibuffers (os-running-output-handler-path3 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-running-output-handler-path3.

Theorem: os-obuffers-os-running-output-handler-path3
good-tm (os)
→ (os-obuffers (os-running-output-handler-path3 (os)) = os-obuffers (os))

Event: Disable os-obuffers-os-running-output-handler-path3.

Theorem: os-mbuffers-os-running-output-handler-path3
good-tm (os)
→ (os-mbuffers (os-running-output-handler-path3 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-output-handler-path3.

Theorem: os-status-table-os-running-output-handler-path3
good-tm (os)
→ (os-status-table (os-running-output-handler-path3 (os))

= os-status-table (os))

Event: Disable os-status-table-os-running-output-handler-path3.

Theorem: not-tm-waiting-os-running-output-handler-path3
¬ tm-waiting (os-running-output-handler-path3 (os))

Event: Disable not-tm-waiting-os-running-output-handler-path3.

Theorem: tm-base-os-running-output-handler-path3
tm-base (os-running-output-handler-path3 (os)) = tm-base (os)

Event: Disable tm-base-os-running-output-handler-path3.
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Theorem: tm-limit-os-running-output-handler-path3
tm-limit (os-running-output-handler-path3 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-output-handler-path3.

Theorem: tm-base-tm-limit-os-running-output-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-running-output-handler-path3 (os))

= base (getnth (os-current-taskid (os-running-output-handler-path3 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-output-handler-path3 (os))
= limit (getnth (os-current-taskid (os-running-output-handler-path3 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-output-handler-path3.

Theorem: good-os-os-running-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ good-os (os-running-output-handler-path3 (os))

Event: Disable good-os-os-running-output-handler-path3.

Theorem: good-tm-os-running-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-tm (os-running-output-handler-path4 (os))

Event: Disable good-tm-os-running-output-handler-path4.
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Theorem: tm-slimit-os-running-output-handler-path4
tm-slimit (os-running-output-handler-path4 (os)) = tm-slimit (os)

Event: Disable tm-slimit-os-running-output-handler-path4.

Theorem: os-code-os-running-output-handler-path4
good-tm (os)
→ (os-code (os-running-output-handler-path4 (os)) = os-code (os))

Event: Disable os-code-os-running-output-handler-path4.

Theorem: tm-interrupt-addresses-os-running-output-handler-path4
good-tm (os)
→ ((getnth (’3, tm-memory (os-running-output-handler-path4 (os)))

= getnth (’3, tm-memory (os)))
∧ ((getnth (’4, tm-memory (os-running-output-handler-path4 (os)))

= getnth (’4, tm-memory (os)))
∧ ((getnth (’5,

tm-memory (os-running-output-handler-path4 (os)))
= getnth (’5, tm-memory (os)))
∧ ((getnth (’6,

tm-memory (os-running-output-handler-path4 (os)))
= getnth (’6, tm-memory (os)))
∧ ((getnth (’7,

tm-memory (os-running-output-handler-path4 (os)))
= getnth (’7, tm-memory (os)))
∧ (getnth (’11,

tm-memory (os-running-output-handler-path4 (os)))
= getnth (’11,

tm-memory (os))))))))

Event: Disable tm-interrupt-addresses-os-running-output-handler-path4.

Theorem: not-tm-in-supervisor-mode-os-running-output-handler-path4
¬ tm-in-supervisor-mode (os-running-output-handler-path4 (os))

Event: Disable not-tm-in-supervisor-mode-os-running-output-handler-path4.

Theorem: os-task-table-os-running-output-handler-path4
good-tm (os)
→ (os-task-table (os-running-output-handler-path4 (os))

= os-new-task-table (os))
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Event: Disable os-task-table-os-running-output-handler-path4.

Theorem: os-segment-table-os-running-output-handler-path4
good-tm (os)
→ (os-segment-table (os-running-output-handler-path4 (os))

= os-segment-table (os))

Event: Disable os-segment-table-os-running-output-handler-path4.

Theorem: os-readyq-os-running-output-handler-path4
good-tm (os)
→ (os-readyq (os-running-output-handler-path4 (os)) = os-readyq (os))

Event: Disable os-readyq-os-running-output-handler-path4.

Theorem: os-ibuffers-os-running-output-handler-path4
good-tm (os)
→ (os-ibuffers (os-running-output-handler-path4 (os)) = os-ibuffers (os))

Event: Disable os-ibuffers-os-running-output-handler-path4.

Theorem: os-obuffers-os-running-output-handler-path4
good-tm (os)
→ (os-obuffers (os-running-output-handler-path4 (os))

= os-obuffers-with-dequeued-character (os))

Event: Disable os-obuffers-os-running-output-handler-path4.

Theorem: finite-number-queue-listp-os-obuffers-os-running-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ finite-number-queue-listp (table (’8,
os-obuffers (os-running-output-handler-path4 (os))),

’4,
’65536)

Event: Disable finite-number-queue-listp-os-obuffers-os-running-output-handler-
path4.

Theorem: os-mbuffers-os-running-output-handler-path4
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good-tm (os)
→ (os-mbuffers (os-running-output-handler-path4 (os)) = os-mbuffers (os))

Event: Disable os-mbuffers-os-running-output-handler-path4.

Theorem: os-status-table-os-running-output-handler-path4
good-tm (os)
→ (os-status-table (os-running-output-handler-path4 (os))

= os-status-table (os))

Event: Disable os-status-table-os-running-output-handler-path4.

Theorem: not-tm-waiting-os-running-output-handler-path4
¬ tm-waiting (os-running-output-handler-path4 (os))

Event: Disable not-tm-waiting-os-running-output-handler-path4.

Theorem: tm-base-os-running-output-handler-path4
tm-base (os-running-output-handler-path4 (os)) = tm-base (os)

Event: Disable tm-base-os-running-output-handler-path4.

Theorem: tm-limit-os-running-output-handler-path4
tm-limit (os-running-output-handler-path4 (os)) = tm-limit (os)

Event: Disable tm-limit-os-running-output-handler-path4.

Theorem: tm-base-tm-limit-os-running-output-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-base (os-running-output-handler-path4 (os))

= base (getnth (os-current-taskid (os-running-output-handler-path4 (os)),
table (’2, os-segment-table (os)))))

∧ (tm-limit (os-running-output-handler-path4 (os))
= limit (getnth (os-current-taskid (os-running-output-handler-path4 (os)),

table (’2, os-segment-table (os))))))

Event: Disable tm-base-tm-limit-os-running-output-handler-path4.

Theorem: good-os-os-running-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
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∧ ((getnth (’2
∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ good-os (os-running-output-handler-path4 (os))

Event: Disable good-os-os-running-output-handler-path4.

Theorem: good-os-os-running-output-handler
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (¬ tm-waiting (os))))
→ good-os (os-running-output-handler (os))

Event: Disable good-os-os-running-output-handler.

Definition:
os-svc-handler (os)
= if (tm-svcid (os) mod ’4) = ’0 then os-svc-send-handler (os)

elseif (tm-svcid (os) mod ’4) = ’1 then os-svc-receive-handler (os)
elseif (tm-svcid (os) mod ’4) = ’2 then os-svc-tyo-handler (os)
else os-svc-tyi-handler (os) endif

Definition:
os-time-for-svc-handler (os)
= if (tm-svcid (os) mod ’4) = ’0

then os-time-for-svc-send-handler (os)
elseif (tm-svcid (os) mod ’4) = ’1
then os-time-for-svc-receive-handler (os)
elseif (tm-svcid (os) mod ’4) = ’2
then os-time-for-svc-tyo-handler (os)
else os-time-for-svc-tyi-handler (os) endif

Definition:
os-intended-svc-interrupt (os)
= if (tm-svcid (os) mod ’4) = ’0

then os-intended-svc-send-interrupt (os)
elseif (tm-svcid (os) mod ’4) = ’1
then os-intended-svc-receive-interrupt (os)
elseif (tm-svcid (os) mod ’4) = ’2
then os-intended-svc-tyo-interrupt (os)
else os-intended-svc-tyi-interrupt (os) endif
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Theorem: equivalence-of-svc-interrupt-expressions
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-execute-svc-interrupt (os) = os-intended-svc-interrupt (os))

Event: Disable equivalence-of-svc-interrupt-expressions.

Theorem: lessp-4-crock
((a ∈ N)
∧ ((a < ’4) ∧ ((a 6= ’0) ∧ ((a 6= ’1) ∧ (a 6= ’2)))))
→ (a = ’3)

Theorem: remainder-4-equals-3
(((n mod ’4) 6= ’0) ∧ (((n mod ’4) 6= ’1) ∧ ((n mod ’4) 6= ’2)))
→ ((n mod ’4) = ’3)

Event: Disable remainder-4-equals-3.

Theorem: trace-svc-interrupt-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (tm-processor (os-intended-svc-interrupt (os),

os-time-for-svc-handler (os))
= os-svc-handler (os))

Event: Disable trace-svc-interrupt-handler.

Theorem: good-os-os-svc-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ good-os (os-svc-handler (os))

Event: Disable good-os-os-svc-handler.

Definition:
os-input-interrupt-handler (os)
= if tm-waiting (os) then os-waiting-input-handler (os)

else os-running-input-handler (os) endif

Definition:
os-time-for-input-interrupt-handler (os)
= if tm-waiting (os) then os-time-for-waiting-input-handler (os)

else os-time-for-running-input-handler (os) endif

Theorem: trace-input-interrupt-handler
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
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→ (tm-processor (os-intended-input-interrupt (os),
os-time-for-input-interrupt-handler (os))

= os-input-interrupt-handler (os))

Event: Disable trace-input-interrupt-handler.

Theorem: good-os-os-input-interrupt-handler
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ good-os (os-input-interrupt-handler (os))

Event: Disable good-os-os-input-interrupt-handler.

Definition:
os-output-interrupt-handler (os)
= if tm-waiting (os) then os-waiting-output-handler (os)

else os-running-output-handler (os) endif

Definition:
os-time-for-output-interrupt-handler (os)
= if tm-waiting (os) then os-time-for-waiting-output-handler (os)

else os-time-for-running-output-handler (os) endif

Theorem: trace-output-interrupt-handler
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (tm-processor (os-intended-output-interrupt (os),

os-time-for-output-interrupt-handler (os))
= os-output-interrupt-handler (os))

Event: Disable trace-output-interrupt-handler.

Theorem: good-os-os-output-interrupt-handler
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ good-os (os-output-interrupt-handler (os))

Event: Disable good-os-os-output-interrupt-handler.

Definition:
os-step (os)
= if tm-input-interruptp (os) then os-input-interrupt-handler (os)

elseif tm-output-interruptp (os) then os-output-interrupt-handler (os)
elseif tm-waiting (os) then os
elseif tm-errorp (os) then os-error-handler (os)
elseif tm-clock-interruptp (os) then os-clock-interrupt-handler (os)
elseif tm-svc-interruptp (os) then os-svc-handler (os)
else tm-fetch-execute (os) endif
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Definition:
os-processor (os, oracle)
= if listp (oracle)

then os-processor (os-step (tm-post-interrupt (car (oracle), os)),
cdr (oracle))

else os endif

Theorem: good-os-os-step
good-os (os) → good-os (os-step (os))

Event: Disable good-os-os-step.

Theorem: good-os-os-processor
good-os (os) → good-os (os-processor (os, oracle))

Event: Disable good-os-os-processor.

Definition:
timed-tm-step (tm)
= if tm-input-interruptp (tm)

then tm-processor (tm-execute-input-interrupt (tm),
os-time-for-input-interrupt-handler (tm))

elseif tm-output-interruptp (tm)
then tm-processor (tm-execute-output-interrupt (tm),

os-time-for-output-interrupt-handler (tm))
elseif tm-waiting (tm) then tm
elseif tm-errorp (tm)
then tm-processor (tm-execute-error-interrupt (tm),

os-time-for-error-handler (tm))
elseif tm-clock-interruptp (tm)
then tm-processor (tm-execute-clock-interrupt (tm),

os-time-for-clock-interrupt-handler (tm))
elseif tm-svc-interruptp (tm)
then tm-processor (tm-execute-svc-interrupt (tm),

os-time-for-svc-handler (tm))
else tm-fetch-execute (tm) endif

Definition:
timed-tm-processor (tm, oracle)
= if listp (oracle)

then timed-tm-processor (timed-tm-step (tm-post-interrupt (car (oracle),
tm)),

cdr (oracle))
else tm endif
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Definition:
os-oracle-step (event , os)
= if tm-input-interruptp (os)

then cons (event , os-time-for-input-interrupt-handler (os))
elseif tm-output-interruptp (os)
then cons (event , os-time-for-output-interrupt-handler (os))
elseif tm-waiting (os) then cons (event , ’nil)
elseif tm-errorp (os) then cons (event , os-time-for-error-handler (os))
elseif tm-clock-interruptp (os)
then cons (event , os-time-for-clock-interrupt-handler (os))
elseif tm-svc-interruptp (os)
then cons (event , os-time-for-svc-handler (os))
else cons (event , ’nil) endif

Definition:
os-oracle (os, oracle)
= if listp (oracle)

then append (os-oracle-step (car (oracle),
tm-post-interrupt (car (oracle), os)),

os-oracle (timed-tm-step (tm-post-interrupt (car (oracle), os)),
cdr (oracle)))

else oracle endif

Theorem: tm-processor-oracle-distributes
tm-processor (tm, append (a, b)) = tm-processor (tm-processor (tm, a), b)

Event: Disable tm-processor-oracle-distributes.

Theorem: tm-processor-implements-timed-tm-step
tm-processor (tm, os-oracle-step (x , tm-post-interrupt (x , tm)))
= timed-tm-step (tm-post-interrupt (x , tm))

Event: Disable tm-processor-implements-timed-tm-step.

Theorem: tm-implements-timed-tm
tm-processor (tm, os-oracle (tm, oracle)) = timed-tm-processor (tm, oracle)

Event: Disable tm-implements-timed-tm.

Definition:
btimed-tm-processor (tm, oracle)
= if listp (oracle)

then timed-tm-step (tm-post-interrupt (car (oracle),
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btimed-tm-processor (tm,
cdr (oracle))))

else tm endif

Theorem: timed-tm-implements-btimed-tm
timed-tm-processor (tm, oracle) = btimed-tm-processor (tm, reverse (oracle))

Event: Disable timed-tm-implements-btimed-tm.

Definition:
bos-processor (os, oracle)
= if listp (oracle)

then os-step (tm-post-interrupt (car (oracle),
bos-processor (os, cdr (oracle))))

else os endif

Theorem: bos-implements-os
bos-processor (os, reverse (oracle)) = os-processor (os, oracle)

Event: Disable bos-implements-os.

Theorem: timed-tm-step-implements-os-step
good-os (os) → (timed-tm-step (os) = os-step (os))

Event: Disable timed-tm-step-implements-os-step.

Theorem: good-os-bos-processor
good-os (os) → good-os (bos-processor (os, oracle))

Event: Disable good-os-bos-processor.

Theorem: good-os-timed-tm-step
good-os (os) → good-os (timed-tm-step (os))

Event: Disable good-os-timed-tm-step.

Theorem: good-os-btimed-tm-processor
good-os (os) → good-os (btimed-tm-processor (os, oracle))

Event: Disable good-os-btimed-tm-processor.

Theorem: btimed-tm-implements-bos
good-os (os)
→ (btimed-tm-processor (os, oracle) = bos-processor (os, oracle))

886



Event: Disable btimed-tm-implements-bos.

Theorem: tm-implements-os
good-os (os)
→ (tm-processor (os, os-oracle (os, oracle)) = os-processor (os, oracle))

Event: Disable tm-implements-os.

Theorem: mapup-base-os-clock-interrupt-handler
good-os (os)
→ (mapup-base (taskid , os-clock-interrupt-handler (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-clock-interrupt-handler.

Theorem: mapup-limit-os-clock-interrupt-handler
good-os (os)
→ (mapup-limit (taskid , os-clock-interrupt-handler (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-clock-interrupt-handler.

Theorem: getseg-tm-memory-os-clock-interrupt-handler
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-clock-interrupt-handler (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-clock-interrupt-handler.

(PROVE-LEMMA
TM-CPU-OS-CLOCK-INTERRUPT-HANDLER-CROCK
(REWRITE)
(IMPLIES
(AND (GOOD-OS OS)

(NOT (TM-WAITING OS)))
(EQUAL
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(TM-CPU (OS-CLOCK-INTERRUPT-HANDLER OS))
(CONS
(GETNTH ’0

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’1

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’2

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’3

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’4

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’5

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’6

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(GETNTH ’7

(OS-NEW-REGS (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

(CONS
(TM-PACK-PSW

(OS-NEW-CC (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (OS-CLOCK-NEW-READYQ OS))
OS))

’NIL)))))))))))
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((ENABLE OS-CLOCK-INTERRUPT-HANDLER TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4
TM-R5 TM-R6 TM-R7)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-clock-interrupt-handler-crock.

Theorem: tm-cpu-os-clock-interrupt-handler-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (os-clock-new-readyq (os))
= array-qfirst (os-readyq (os)))))

→ (tm-cpu (os-clock-interrupt-handler (os))
= getnth (os-current-taskid (os-clock-interrupt-handler (os)),

table (’9,
os-task-table (os-clock-interrupt-handler (os)))))

Theorem: tm-cpu-os-clock-interrupt-handler-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (os-clock-new-readyq (os))
6= array-qfirst (os-readyq (os)))))

→ (tm-cpu (os-clock-interrupt-handler (os))
= getnth (os-current-taskid (os-clock-interrupt-handler (os)),

table (’9,
os-task-table (os-clock-interrupt-handler (os)))))

Theorem: tm-cpu-os-clock-interrupt-handler
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-clock-interrupt-handler (os))

= getnth (os-current-taskid (os-clock-interrupt-handler (os)),
table (’9,

os-task-table (os-clock-interrupt-handler (os)))))

Event: Disable tm-cpu-os-clock-interrupt-handler.

Theorem: mapup-cpu-os-clock-interrupt-handler
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-clock-interrupt-handler (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-clock-interrupt-handler.
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Theorem: mapup-regs-os-clock-interrupt-handler
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-clock-interrupt-handler (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-clock-interrupt-handler.

Theorem: mapup-cc-os-clock-interrupt-handler
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-clock-interrupt-handler (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-clock-interrupt-handler.

Theorem: mapup-error-os-clock-interrupt-handler
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-clock-interrupt-handler (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-clock-interrupt-handler.

Theorem: mapup-svcflag-os-clock-interrupt-handler
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-clock-interrupt-handler (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-clock-interrupt-handler.

Theorem: mapup-svcid-os-clock-interrupt-handler
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-clock-interrupt-handler (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-clock-interrupt-handler.

Theorem: mapup-task-os-clock-interrupt-handler
(good-os (os)

890



∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-clock-interrupt-handler (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-clock-interrupt-handler.

Theorem: mapup-tasks-os-clock-interrupt-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-clock-interrupt-handler (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-clock-interrupt-handler.

Theorem: mapup-os-tasks-os-clock-interrupt-handler
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-clock-interrupt-handler (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-clock-interrupt-handler.

Theorem: mapup-os-ibuffers-os-clock-interrupt-handler
good-os (os)
→ (mapup-os-ibuffers (os-clock-interrupt-handler (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-clock-interrupt-handler.

Theorem: mapup-os-obuffers-os-clock-interrupt-handler
good-os (os)
→ (mapup-os-obuffers (os-clock-interrupt-handler (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-clock-interrupt-handler.

Theorem: mapup-os-mbuffers-os-clock-interrupt-handler
good-os (os)
→ (mapup-os-mbuffers (os-clock-interrupt-handler (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-clock-interrupt-handler.

Theorem: mapup-queue-os-readyq-os-clock-interrupt-handler
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(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-clock-interrupt-handler (os)))

= enq (qfirst (mapup-queue (os-readyq (os))),
deq (mapup-queue (os-readyq (os)))))

Event: Disable mapup-queue-os-readyq-os-clock-interrupt-handler.

Theorem: mapup-os-status-table-os-clock-interrupt-handler
good-os (os)
→ (table (’2, os-status-table (os-clock-interrupt-handler (os)))

= table (’2, os-status-table (os)))

Event: Disable mapup-os-status-table-os-clock-interrupt-handler.

Theorem: tm-rwstate-os-clock-interrupt-handler
tm-rwstate (os-clock-interrupt-handler (os)) = ’0

Event: Disable tm-rwstate-os-clock-interrupt-handler.

Theorem: tm-clock-os-clock-interrupt-handler
tm-clock (os-clock-interrupt-handler (os)) = ’1000

Event: Disable tm-clock-os-clock-interrupt-handler.

Theorem: tm-iports-os-clock-interrupt-handler
tm-iports (os-clock-interrupt-handler (os)) = tm-iports (os)

Event: Disable tm-iports-os-clock-interrupt-handler.

Theorem: tm-oports-os-clock-interrupt-handler
tm-oports (os-clock-interrupt-handler (os)) = tm-oports (os)

Event: Disable tm-oports-os-clock-interrupt-handler.

Theorem: correctness-of-clock-interrupt-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (mapup-os (os-clock-interrupt-handler (os))

= ak-clock-interrupt-handler (mapup-os (os)))

Event: Disable correctness-of-clock-interrupt-handler.
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Theorem: mapup-base-os-error-handler-path1
good-os (os)
→ (mapup-base (taskid , os-error-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-error-handler-path1.

Theorem: mapup-limit-os-error-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-error-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-error-handler-path1.

Theorem: getseg-tm-memory-os-error-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-error-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-error-handler-path1.

Theorem: mapup-cpu-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-error-handler-path1 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-error-handler-path1.

Theorem: mapup-regs-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-error-handler-path1 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-error-handler-path1.

Theorem: mapup-cc-os-error-handler-path1
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(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-error-handler-path1 (os)) = mapup-cc (taskid , os))

Event: Disable mapup-cc-os-error-handler-path1.

Theorem: mapup-error-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-error-handler-path1 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-error-handler-path1.

Theorem: mapup-svcflag-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-error-handler-path1 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-error-handler-path1.

Theorem: mapup-svcid-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-error-handler-path1 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-error-handler-path1.

Theorem: mapup-task-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-error-handler-path1 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-error-handler-path1.

Theorem: mapup-tasks-os-error-handler-path1
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-error-handler-path1 (os))

= mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-os-error-handler-path1.

Theorem: mapup-os-tasks-os-error-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-error-handler-path1 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-error-handler-path1.

Theorem: mapup-os-ibuffers-os-error-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-error-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-error-handler-path1.

Theorem: mapup-os-obuffers-os-error-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-error-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-error-handler-path1.

Theorem: mapup-os-mbuffers-os-error-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-error-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-error-handler-path1.

Theorem: mapup-queue-os-readyq-os-error-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-error-handler-path1 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-error-handler-path1.

Theorem: mapup-os-status-table-os-error-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-error-handler-path1 (os)))

= putnth (’(1 0),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))
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Event: Disable mapup-os-status-table-os-error-handler-path1.

Theorem: tm-rwstate-os-error-handler-path1
tm-rwstate (os-error-handler-path1 (os)) = ’1

Event: Disable tm-rwstate-os-error-handler-path1.

Theorem: tm-clock-os-error-handler-path1
tm-clock (os-error-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-error-handler-path1.

Theorem: tm-iports-os-error-handler-path1
tm-iports (os-error-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-error-handler-path1.

Theorem: tm-oports-os-error-handler-path1
tm-oports (os-error-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-error-handler-path1.

Theorem: correctness-of-os-error-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ array-qemptyp (array-deq (os-readyq (os)))))
→ (mapup-os (os-error-handler-path1 (os))

= ak-error-handler (mapup-os (os)))

Event: Disable correctness-of-os-error-handler-path1.

Theorem: mapup-base-os-error-handler-path2
good-os (os)
→ (mapup-base (taskid , os-error-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-error-handler-path2.

Theorem: mapup-limit-os-error-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-error-handler-path2 (os))

= mapup-limit (taskid , os))
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Event: Disable mapup-limit-os-error-handler-path2.

Theorem: getseg-tm-memory-os-error-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-error-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-error-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-ERROR-HANDLER-PATH2-CROCK
(REWRITE)
(IMPLIES
(AND (GOOD-OS OS)

(NOT (TM-WAITING OS)))
(EQUAL
(TM-CPU (OS-ERROR-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’1

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’2

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’3

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’4

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))
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(CONS
(GETNTH ’5

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’6

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’7

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(TM-PACK-PSW

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

’NIL)))))))))))
((ENABLE OS-ERROR-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4 TM-R5

TM-R6 TM-R7)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-error-handler-path2-crock.

Theorem: tm-cpu-os-error-handler-path2-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (array-deq (os-readyq (os)))
= array-qfirst (os-readyq (os)))))

→ (tm-cpu (os-error-handler-path2 (os))
= getnth (os-current-taskid (os-error-handler-path2 (os)),

table (’9, os-task-table (os-error-handler-path2 (os)))))

Theorem: tm-cpu-os-error-handler-path2-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (array-qfirst (array-deq (os-readyq (os)))
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6= array-qfirst (os-readyq (os))))))
→ (tm-cpu (os-error-handler-path2 (os))

= getnth (os-current-taskid (os-error-handler-path2 (os)),
table (’9, os-task-table (os-error-handler-path2 (os)))))

Theorem: tm-cpu-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-cpu (os-error-handler-path2 (os))

= getnth (os-current-taskid (os-error-handler-path2 (os)),
table (’9, os-task-table (os-error-handler-path2 (os)))))

Event: Disable tm-cpu-os-error-handler-path2.

Theorem: mapup-cpu-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-error-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-error-handler-path2.

Theorem: mapup-regs-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-error-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-error-handler-path2.

Theorem: mapup-cc-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-error-handler-path2 (os)) = mapup-cc (taskid , os))

Event: Disable mapup-cc-os-error-handler-path2.
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Theorem: mapup-error-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-error-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-error-handler-path2.

Theorem: mapup-svcflag-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-error-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-error-handler-path2.

Theorem: mapup-svcid-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-error-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-error-handler-path2.

Theorem: mapup-task-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-error-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-error-handler-path2.

Theorem: mapup-tasks-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (taskid ∈ N))))

→ (mapup-tasks (taskid , os-error-handler-path2 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-error-handler-path2.

Theorem: mapup-os-tasks-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (mapup-os-tasks (os-error-handler-path2 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-error-handler-path2.

Theorem: mapup-os-ibuffers-os-error-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-error-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-error-handler-path2.

Theorem: mapup-os-obuffers-os-error-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-error-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-error-handler-path2.

Theorem: mapup-os-mbuffers-os-error-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-error-handler-path2 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-error-handler-path2.

Theorem: mapup-queue-os-readyq-os-error-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-error-handler-path2 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-error-handler-path2.
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Theorem: mapup-os-status-table-os-error-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-error-handler-path2 (os)))

= putnth (’(1 0),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-error-handler-path2.

Theorem: tm-clock-os-error-handler-path2
tm-clock (os-error-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-error-handler-path2.

Theorem: tm-iports-os-error-handler-path2
tm-iports (os-error-handler-path2 (os)) = tm-iports (os)

Event: Disable tm-iports-os-error-handler-path2.

Theorem: tm-oports-os-error-handler-path2
tm-oports (os-error-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-error-handler-path2.

Theorem: tm-rwstate-os-error-handler-path2
tm-rwstate (os-error-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-error-handler-path2.

Theorem: correctness-of-os-error-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (mapup-os (os-error-handler-path2 (os))

= ak-error-handler (mapup-os (os)))

Event: Disable correctness-of-os-error-handler-path2.

Theorem: correctness-of-os-error-handler
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os (os-error-handler (os)) = ak-error-handler (mapup-os (os)))

Event: Disable correctness-of-os-error-handler.
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Theorem: mapup-base-os-svc-send-handler-path1
good-os (os)
→ (mapup-base (taskid , os-svc-send-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-send-handler-path1.

Theorem: mapup-limit-os-svc-send-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-svc-send-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-send-handler-path1.

Theorem: getseg-tm-memory-os-svc-send-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-send-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-send-handler-path1.

Theorem: mapup-cpu-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-send-handler-path1 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-send-handler-path1.

Theorem: mapup-regs-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-send-handler-path1 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-send-handler-path1.

Theorem: mapup-cc-os-svc-send-handler-path1
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(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-send-handler-path1 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-send-handler-path1.

Theorem: mapup-error-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-send-handler-path1 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-send-handler-path1.

Theorem: mapup-svcflag-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-send-handler-path1 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-send-handler-path1.

Theorem: mapup-svcid-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-send-handler-path1 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-send-handler-path1.

Theorem: mapup-task-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-send-handler-path1 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-send-handler-path1.

Theorem: mapup-tasks-os-svc-send-handler-path1
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-svc-send-handler-path1 (os))

= mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-os-svc-send-handler-path1.

Theorem: mapup-os-tasks-os-svc-send-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-send-handler-path1 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-send-handler-path1.

Theorem: mapup-os-ibuffers-os-svc-send-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-svc-send-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-send-handler-path1.

Theorem: mapup-os-obuffers-os-svc-send-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-svc-send-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-send-handler-path1.

Theorem: mapup-os-mbuffers-os-svc-send-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-svc-send-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-send-handler-path1.

Theorem: mapup-queue-os-readyq-os-svc-send-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-send-handler-path1 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-send-handler-path1.

Theorem: mapup-os-status-table-os-svc-send-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-send-handler-path1 (os)))

= putnth (cons (’2, cons (os-destid (os, ’16), ’nil)),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))
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Event: Disable mapup-os-status-table-os-svc-send-handler-path1.

Theorem: tm-rwstate-os-svc-send-handler-path1
tm-rwstate (os-svc-send-handler-path1 (os)) = ’1

Event: Disable tm-rwstate-os-svc-send-handler-path1.

Theorem: tm-clock-os-svc-send-handler-path1
tm-clock (os-svc-send-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-send-handler-path1.

Theorem: tm-iports-os-svc-send-handler-path1
tm-iports (os-svc-send-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-send-handler-path1.

Theorem: tm-oports-os-svc-send-handler-path1
tm-oports (os-svc-send-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-send-handler-path1.

Theorem: correctness-of-os-svc-send-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ (mapup-os (os-svc-send-handler-path1 (os))

= ak-execute-send (os-message (os),
os-current-taskid (os),
os-destid (os, ’16),
mapup-os (os)))

Event: Disable correctness-of-os-svc-send-handler-path1.

Theorem: mapup-base-os-svc-send-handler-path2
good-os (os)
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→ (mapup-base (taskid , os-svc-send-handler-path2 (os))
= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-send-handler-path2.

Theorem: mapup-limit-os-svc-send-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-svc-send-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-send-handler-path2.

Theorem: getseg-tm-memory-os-svc-send-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-send-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-send-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-SVC-SEND-HANDLER-PATH2-CROCK
(REWRITE)
(IMPLIES
(AND (GOOD-OS OS)

(NOT (TM-WAITING OS)))
(EQUAL
(TM-CPU (OS-SVC-SEND-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’1

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’2
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(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’3

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’4

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’5

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’6

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’7

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(TM-PACK-PSW

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

’NIL)))))))))))
((ENABLE OS-SVC-SEND-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4 TM-R5

TM-R6 TM-R7)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-svc-send-handler-path2-crock.

Theorem: tm-cpu-os-svc-send-handler-path2-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (array-deq (os-readyq (os)))
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= array-qfirst (os-readyq (os)))))
→ (tm-cpu (os-svc-send-handler-path2 (os))

= getnth (os-current-taskid (os-svc-send-handler-path2 (os)),
table (’9, os-task-table (os-svc-send-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-send-handler-path2-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (array-qfirst (array-deq (os-readyq (os)))

6= array-qfirst (os-readyq (os))))))
→ (tm-cpu (os-svc-send-handler-path2 (os))

= getnth (os-current-taskid (os-svc-send-handler-path2 (os)),
table (’9, os-task-table (os-svc-send-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-cpu (os-svc-send-handler-path2 (os))

= getnth (os-current-taskid (os-svc-send-handler-path2 (os)),
table (’9, os-task-table (os-svc-send-handler-path2 (os)))))

Event: Disable tm-cpu-os-svc-send-handler-path2.

Theorem: mapup-cpu-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-svc-send-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-send-handler-path2.

Theorem: mapup-regs-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-svc-send-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-send-handler-path2.
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Theorem: mapup-cc-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-svc-send-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-send-handler-path2.

Theorem: mapup-error-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-svc-send-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-send-handler-path2.

Theorem: mapup-svcflag-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-svc-send-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-send-handler-path2.

Theorem: mapup-svcid-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-svc-send-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-send-handler-path2.

Theorem: mapup-task-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-svc-send-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-send-handler-path2.

Theorem: mapup-tasks-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (taskid ∈ N))))

→ (mapup-tasks (taskid , os-svc-send-handler-path2 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-send-handler-path2.

Theorem: mapup-os-tasks-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (mapup-os-tasks (os-svc-send-handler-path2 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-send-handler-path2.

Theorem: mapup-os-ibuffers-os-svc-send-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-svc-send-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-send-handler-path2.

Theorem: mapup-os-obuffers-os-svc-send-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-svc-send-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-send-handler-path2.

Theorem: mapup-os-mbuffers-os-svc-send-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-svc-send-handler-path2 (os))

= mapup-os-mbuffers (os))
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Event: Disable mapup-os-mbuffers-os-svc-send-handler-path2.

Theorem: mapup-queue-os-readyq-os-svc-send-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-send-handler-path2 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-send-handler-path2.

Theorem: mapup-os-status-table-os-svc-send-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-send-handler-path2 (os)))

= putnth (cons (’2, cons (os-destid (os, ’16), ’nil)),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-send-handler-path2.

Theorem: tm-clock-os-svc-send-handler-path2
tm-clock (os-svc-send-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-svc-send-handler-path2.

Theorem: tm-iports-os-svc-send-handler-path2
tm-iports (os-svc-send-handler-path2 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-send-handler-path2.

Theorem: tm-oports-os-svc-send-handler-path2
tm-oports (os-svc-send-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-send-handler-path2.

Theorem: tm-rwstate-os-svc-send-handler-path2
tm-rwstate (os-svc-send-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-svc-send-handler-path2.

Theorem: correctness-of-os-svc-send-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))

912



∧ (((tm-svcid (os) mod ’4) = ’0)
∧ (array-qfullp (os-current-mbuffer (os-current-taskid (os),

os-destid (os,
’16),

os))
∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))

→ (mapup-os (os-svc-send-handler-path2 (os))
= ak-execute-send (os-message (os),

os-current-taskid (os),
os-destid (os, ’16),
mapup-os (os)))

Event: Disable correctness-of-os-svc-send-handler-path2.

Theorem: mapup-base-os-svc-send-handler-path3
good-os (os)
→ (mapup-base (taskid , os-svc-send-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-send-handler-path3.

Theorem: mapup-limit-os-svc-send-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-svc-send-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-send-handler-path3.

Theorem: getseg-tm-memory-os-svc-send-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-send-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-send-handler-path3.

Theorem: tm-cpu-os-svc-send-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-send-handler-path3 (os))

= putnth (tm-pack-psw (tm-cc (os), tm-error (os), ’0, tm-svcid (os)),
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’8,
tm-cpu (os)))

Event: Disable tm-cpu-os-svc-send-handler-path3.

Theorem: array-qfirst-os-readyq-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ (¬ array-qfullp (os-readyq (os)))))
→ (array-qfirst (os-readyq (os-svc-send-handler-path3 (os)))

= array-qfirst (os-readyq (os)))

Event: Disable array-qfirst-os-readyq-os-svc-send-handler-path3.

Theorem: mapup-cpu-os-svc-send-handler-path3-case1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ (¬ array-qfullp (os-readyq (os)))))
→ (mapup-cpu (array-qfirst (os-readyq (os)), os-svc-send-handler-path3 (os))

= putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)), os),
mapup-error (array-qfirst (os-readyq (os)), os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)), os)),

’8,
mapup-cpu (array-qfirst (os-readyq (os)), os)))

Event: Disable mapup-cpu-os-svc-send-handler-path3-case1.

Theorem: mapup-cpu-os-svc-send-handler-path3-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N)

∧ ((taskid < ’16)
∧ (taskid 6= array-qfirst (os-readyq (os))))))))

→ (mapup-cpu (taskid , os-svc-send-handler-path3 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-send-handler-path3-case2.

Theorem: mapup-cpu-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))
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→ (mapup-cpu (taskid , os-svc-send-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os))

then putnth (tm-pack-psw (mapup-cc (taskid , os),
mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os))

else mapup-cpu (taskid , os) endif)

Event: Disable mapup-cpu-os-svc-send-handler-path3.

Theorem: mapup-regs-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-svc-send-handler-path3 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-send-handler-path3.

Theorem: mapup-cc-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-svc-send-handler-path3 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-send-handler-path3.

Theorem: mapup-error-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-svc-send-handler-path3 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-send-handler-path3.

Theorem: mapup-svcflag-os-svc-send-handler-path3
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-svc-send-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os)) then ’0

else mapup-svcflag (taskid , os) endif)

Event: Disable mapup-svcflag-os-svc-send-handler-path3.

Theorem: mapup-svcid-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-svc-send-handler-path3 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-send-handler-path3.

Theorem: mapup-task-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-svc-send-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os))

then tm-set-svcflag (’0, mapup-task (taskid , os))
else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-send-handler-path3.

Theorem: mapup-tasks-os-svc-send-handler-path3-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N)

∧ (array-qfirst (os-readyq (os)) < taskid)))))
→ (mapup-tasks (taskid , os-svc-send-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-send-handler-path3-case1.
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Theorem: mapup-tasks-os-svc-send-handler-path3-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N)

∧ if array-qfirst (os-readyq (os)) < taskid
then ’*1*false
else ’*1*true endif))))

→ (mapup-tasks (taskid , os-svc-send-handler-path3 (os))
= putnth (tm-set-svcflag (’0,

getnth (array-qfirst (os-readyq (os))
− taskid ,
mapup-tasks (taskid , os))),

array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-os-svc-send-handler-path3-case2.

Theorem: mapup-os-tasks-os-svc-send-handler-path3-support
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ (¬ array-qfullp (os-readyq (os)))))
→ (mapup-os-tasks (os-svc-send-handler-path3 (os))

= putnth (tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-send-handler-path3-support.

Theorem: mapup-os-tasks-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)))

→ (mapup-os-tasks (os-svc-send-handler-path3 (os))
= putnth (tm-set-svcflag (’0,

getnth (qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os))),

qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-send-handler-path3.
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Theorem: mapup-os-ibuffers-os-svc-send-handler-path3
good-os (os)
→ (mapup-os-ibuffers (os-svc-send-handler-path3 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-send-handler-path3.

Theorem: mapup-os-obuffers-os-svc-send-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-svc-send-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-send-handler-path3.

Theorem: mapup-os-mbuffers-os-svc-send-handler-path3-support
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os, ’16),
os)))))

→ (mapup-os-mbuffers (os-svc-send-handler-path3 (os))
= enq2 (tm-r3 (os),

array-qfirst (os-readyq (os)),
os-destid (os, ’16),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-send-handler-path3-support.

Theorem: mapup-os-mbuffers-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os, ’16),
os)))))

→ (mapup-os-mbuffers (os-svc-send-handler-path3 (os))
= enq2 (tm-r3 (os),

qfirst (mapup-queue (os-readyq (os))),
os-destid (os, ’16),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-send-handler-path3.

Theorem: mapup-queue-os-readyq-os-svc-send-handler-path3
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-destid (os, ’16), os-status-table (os))
= ’3)))

→ (mapup-queue (os-readyq (os-svc-send-handler-path3 (os)))
= enq (os-destid (os, ’16), mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-send-handler-path3.

Theorem: mapup-os-status-table-os-svc-send-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-send-handler-path3 (os)))

= putnth (’(0 0),
os-destid (os, ’16),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-send-handler-path3.

Theorem: tm-clock-os-svc-send-handler-path3
tm-clock (os-svc-send-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-send-handler-path3.

Theorem: tm-iports-os-svc-send-handler-path3
tm-iports (os-svc-send-handler-path3 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-send-handler-path3.

Theorem: tm-oports-os-svc-send-handler-path3
tm-oports (os-svc-send-handler-path3 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-send-handler-path3.

Theorem: tm-rwstate-os-svc-send-handler-path3
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-send-handler-path3 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-send-handler-path3.

Theorem: ak-waiting-to-receivep-mapup-os
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ tm-errorp (os))
∧ ((getnth (’2 ∗ os-destid (os, ’16),

os-status-table (os))
= ’3)
∧ (getnth (’1

+ (’2 ∗ os-destid (os, ’16)),
os-status-table (os))

= os-current-taskid (os))))))
→ ak-waiting-to-receivep (os-current-taskid (os),

os-destid (os, ’16),
mapup-os (os))

Event: Disable ak-waiting-to-receivep-mapup-os.

Theorem: correctness-of-os-svc-send-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os)))

∧ ((getnth (’2 ∗ os-destid (os, ’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os))))))))
→ (mapup-os (os-svc-send-handler-path3 (os))

= ak-execute-send (os-message (os),
os-current-taskid (os),
os-destid (os, ’16),
mapup-os (os)))

Event: Disable correctness-of-os-svc-send-handler-path3.

Theorem: mapup-base-os-svc-send-handler-path4
good-os (os)
→ (mapup-base (taskid , os-svc-send-handler-path4 (os))

= mapup-base (taskid , os))
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Event: Disable mapup-base-os-svc-send-handler-path4.

Theorem: mapup-limit-os-svc-send-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-svc-send-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-send-handler-path4.

Theorem: getseg-tm-memory-os-svc-send-handler-path4
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-send-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-send-handler-path4.

Theorem: tm-cpu-os-svc-send-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-send-handler-path4 (os))

= putnth (tm-pack-psw (tm-cc (os), tm-error (os), ’0, tm-svcid (os)),
’8,
tm-cpu (os)))

Event: Disable tm-cpu-os-svc-send-handler-path4.

Theorem: mapup-cpu-os-svc-send-handler-path4-case1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-cpu (array-qfirst (os-readyq (os)), os-svc-send-handler-path4 (os))

= putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)), os),
mapup-error (array-qfirst (os-readyq (os)), os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)), os)),

’8,
mapup-cpu (array-qfirst (os-readyq (os)), os)))

Event: Disable mapup-cpu-os-svc-send-handler-path4-case1.

Theorem: mapup-cpu-os-svc-send-handler-path4-case2
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= array-qfirst (os-readyq (os)))))))
→ (mapup-cpu (taskid , os-svc-send-handler-path4 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-send-handler-path4-case2.

Theorem: mapup-cpu-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-send-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (tm-pack-psw (mapup-cc (taskid , os),

mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os))

else mapup-cpu (taskid , os) endif)

Event: Disable mapup-cpu-os-svc-send-handler-path4.

Theorem: mapup-regs-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-send-handler-path4 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-send-handler-path4.

Theorem: mapup-cc-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-send-handler-path4 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-send-handler-path4.

Theorem: mapup-error-os-svc-send-handler-path4
(good-os (os)

922



∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-send-handler-path4 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-send-handler-path4.

Theorem: mapup-svcflag-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-send-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os)) then ’0
else mapup-svcflag (taskid , os) endif)

Event: Disable mapup-svcflag-os-svc-send-handler-path4.

Theorem: mapup-svcid-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-send-handler-path4 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-send-handler-path4.

Theorem: mapup-task-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-send-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then tm-set-svcflag (’0, mapup-task (taskid , os))
else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-send-handler-path4.

Theorem: mapup-tasks-os-svc-send-handler-path4-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N) ∧ (array-qfirst (os-readyq (os)) < taskid))))
→ (mapup-tasks (taskid , os-svc-send-handler-path4 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-send-handler-path4-case1.

Theorem: mapup-tasks-os-svc-send-handler-path4-case2
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ if array-qfirst (os-readyq (os)) < taskid

then ’*1*false
else ’*1*true endif)))

→ (mapup-tasks (taskid , os-svc-send-handler-path4 (os))
= putnth (tm-set-svcflag (’0,

getnth (array-qfirst (os-readyq (os))
− taskid ,
mapup-tasks (taskid , os))),

array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-os-svc-send-handler-path4-case2.

Theorem: mapup-os-tasks-os-svc-send-handler-path4-support
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-send-handler-path4 (os))

= putnth (tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-send-handler-path4-support.

Theorem: mapup-os-tasks-os-svc-send-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-send-handler-path4 (os))

= putnth (tm-set-svcflag (’0,
getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os))),
qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-send-handler-path4.

Theorem: mapup-os-ibuffers-os-svc-send-handler-path4
good-os (os)
→ (mapup-os-ibuffers (os-svc-send-handler-path4 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-send-handler-path4.
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Theorem: mapup-os-obuffers-os-svc-send-handler-path4
good-os (os)
→ (mapup-os-obuffers (os-svc-send-handler-path4 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-send-handler-path4.

Theorem: mapup-os-mbuffers-os-svc-send-handler-path4-support
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os, ’16),
os)))))

→ (mapup-os-mbuffers (os-svc-send-handler-path4 (os))
= enq2 (tm-r3 (os),

array-qfirst (os-readyq (os)),
os-destid (os, ’16),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-send-handler-path4-support.

Theorem: mapup-os-mbuffers-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os, ’16),
os)))))

→ (mapup-os-mbuffers (os-svc-send-handler-path4 (os))
= enq2 (tm-r3 (os),

qfirst (mapup-queue (os-readyq (os))),
os-destid (os, ’16),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-send-handler-path4.

Theorem: mapup-queue-os-readyq-os-svc-send-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-send-handler-path4 (os)))

= mapup-queue (os-readyq (os)))

Event: Disable mapup-queue-os-readyq-os-svc-send-handler-path4.

Theorem: mapup-os-status-table-os-svc-send-handler-path4
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(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-send-handler-path4 (os)))

= table (’2, os-status-table (os)))

Event: Disable mapup-os-status-table-os-svc-send-handler-path4.

Theorem: tm-clock-os-svc-send-handler-path4
tm-clock (os-svc-send-handler-path4 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-send-handler-path4.

Theorem: tm-iports-os-svc-send-handler-path4
tm-iports (os-svc-send-handler-path4 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-send-handler-path4.

Theorem: tm-oports-os-svc-send-handler-path4
tm-oports (os-svc-send-handler-path4 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-send-handler-path4.

Theorem: tm-rwstate-os-svc-send-handler-path4
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-send-handler-path4 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-send-handler-path4.

Theorem: not-ak-waiting-to-receivep-mapup-os
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (¬ ((getnth (’2 ∗ os-destid (os, ’16),

os-status-table (os))
= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))
→ (¬ ak-waiting-to-receivep (os-current-taskid (os),

os-destid (os, ’16),
mapup-os (os)))
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Event: Disable not-ak-waiting-to-receivep-mapup-os.

Theorem: correctness-of-os-svc-send-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’0)

∧ ((¬ array-qfullp (os-current-mbuffer (os-current-taskid (os),
os-destid (os,

’16),
os)))

∧ (¬ ((getnth (’2
∗ os-destid (os,

’16),
os-status-table (os))

= ’3)
∧ (getnth (’1

+ (’2
∗ os-destid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))))
→ (mapup-os (os-svc-send-handler-path4 (os))

= ak-execute-send (os-message (os),
os-current-taskid (os),
os-destid (os, ’16),
mapup-os (os)))

Event: Disable correctness-of-os-svc-send-handler-path4.

Theorem: correctness-of-os-svc-send-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’0))))
→ (mapup-os (os-svc-send-handler (os))

= ak-execute-send (os-message (os),
os-current-taskid (os),
os-destid (os, ’16),
mapup-os (os)))

Event: Disable correctness-of-os-svc-send-handler.

Theorem: mapup-base-os-svc-receive-handler-path1
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good-os (os)
→ (mapup-base (taskid , os-svc-receive-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-receive-handler-path1.

Theorem: mapup-limit-os-svc-receive-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-svc-receive-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-receive-handler-path1.

Theorem: getseg-tm-memory-os-svc-receive-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-receive-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-receive-handler-path1.

Theorem: mapup-cpu-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-receive-handler-path1 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-receive-handler-path1.

Theorem: mapup-regs-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-receive-handler-path1 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-receive-handler-path1.

Theorem: mapup-cc-os-svc-receive-handler-path1
(good-os (os)
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∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-receive-handler-path1 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-receive-handler-path1.

Theorem: mapup-error-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-receive-handler-path1 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-receive-handler-path1.

Theorem: mapup-svcflag-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-receive-handler-path1 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-receive-handler-path1.

Theorem: mapup-svcid-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-receive-handler-path1 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-receive-handler-path1.

Theorem: mapup-task-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-receive-handler-path1 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-receive-handler-path1.

Theorem: mapup-tasks-os-svc-receive-handler-path1
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-svc-receive-handler-path1 (os))

= mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-os-svc-receive-handler-path1.

Theorem: mapup-os-tasks-os-svc-receive-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-receive-handler-path1 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-receive-handler-path1.

Theorem: mapup-os-ibuffers-os-svc-receive-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-svc-receive-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-receive-handler-path1.

Theorem: mapup-os-obuffers-os-svc-receive-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-svc-receive-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-receive-handler-path1.

Theorem: mapup-os-mbuffers-os-svc-receive-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-svc-receive-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-receive-handler-path1.

Theorem: mapup-queue-os-readyq-os-svc-receive-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-receive-handler-path1 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-receive-handler-path1.

Theorem: mapup-os-status-table-os-svc-receive-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-receive-handler-path1 (os)))

= putnth (cons (’3, cons (os-srcid (os, ’16), ’nil)),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

930



Event: Disable mapup-os-status-table-os-svc-receive-handler-path1.

Theorem: tm-rwstate-os-svc-receive-handler-path1
tm-rwstate (os-svc-receive-handler-path1 (os)) = ’1

Event: Disable tm-rwstate-os-svc-receive-handler-path1.

Theorem: tm-clock-os-svc-receive-handler-path1
tm-clock (os-svc-receive-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-receive-handler-path1.

Theorem: tm-iports-os-svc-receive-handler-path1
tm-iports (os-svc-receive-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-receive-handler-path1.

Theorem: tm-oports-os-svc-receive-handler-path1
tm-oports (os-svc-receive-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-receive-handler-path1.

Theorem: correctness-of-os-svc-receive-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ (array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ (mapup-os (os-svc-receive-handler-path1 (os))

= ak-execute-receive (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-receive-handler-path1.

Theorem: mapup-base-os-svc-receive-handler-path2
good-os (os)
→ (mapup-base (taskid , os-svc-receive-handler-path2 (os))

= mapup-base (taskid , os))
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Event: Disable mapup-base-os-svc-receive-handler-path2.

Theorem: mapup-limit-os-svc-receive-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-svc-receive-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-receive-handler-path2.

Theorem: getseg-tm-memory-os-svc-receive-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-receive-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-receive-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-SVC-RECEIVE-HANDLER-PATH2-CROCK
(REWRITE)
(IMPLIES
(AND (GOOD-OS OS)

(NOT (TM-WAITING OS)))
(EQUAL
(TM-CPU (OS-SVC-RECEIVE-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’1

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’2

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
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(GETNTH ’3
(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))

OS))
(CONS
(GETNTH ’4

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’5

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’6

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’7

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(TM-PACK-PSW

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

’NIL)))))))))))
((ENABLE OS-SVC-RECEIVE-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4

TM-R5 TM-R6 TM-R7)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-svc-receive-handler-path2-crock.

Theorem: tm-cpu-os-svc-receive-handler-path2-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (array-deq (os-readyq (os)))
= array-qfirst (os-readyq (os)))))

→ (tm-cpu (os-svc-receive-handler-path2 (os))
= getnth (os-current-taskid (os-svc-receive-handler-path2 (os)),
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table (’9,
os-task-table (os-svc-receive-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-receive-handler-path2-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (array-qfirst (array-deq (os-readyq (os)))

6= array-qfirst (os-readyq (os))))))
→ (tm-cpu (os-svc-receive-handler-path2 (os))

= getnth (os-current-taskid (os-svc-receive-handler-path2 (os)),
table (’9,

os-task-table (os-svc-receive-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-cpu (os-svc-receive-handler-path2 (os))

= getnth (os-current-taskid (os-svc-receive-handler-path2 (os)),
table (’9,

os-task-table (os-svc-receive-handler-path2 (os)))))

Event: Disable tm-cpu-os-svc-receive-handler-path2.

Theorem: mapup-cpu-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-svc-receive-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-receive-handler-path2.

Theorem: mapup-regs-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-svc-receive-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-receive-handler-path2.
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Theorem: mapup-cc-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-svc-receive-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-receive-handler-path2.

Theorem: mapup-error-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-svc-receive-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-receive-handler-path2.

Theorem: mapup-svcflag-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-svc-receive-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-receive-handler-path2.

Theorem: mapup-svcid-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-svc-receive-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-receive-handler-path2.

Theorem: mapup-task-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-svc-receive-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-receive-handler-path2.

Theorem: mapup-tasks-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (taskid ∈ N))))

→ (mapup-tasks (taskid , os-svc-receive-handler-path2 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-receive-handler-path2.

Theorem: mapup-os-tasks-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (mapup-os-tasks (os-svc-receive-handler-path2 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-receive-handler-path2.

Theorem: mapup-os-ibuffers-os-svc-receive-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-svc-receive-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-receive-handler-path2.

Theorem: mapup-os-obuffers-os-svc-receive-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-svc-receive-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-receive-handler-path2.

Theorem: mapup-os-mbuffers-os-svc-receive-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-svc-receive-handler-path2 (os))

= mapup-os-mbuffers (os))
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Event: Disable mapup-os-mbuffers-os-svc-receive-handler-path2.

Theorem: mapup-queue-os-readyq-os-svc-receive-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-receive-handler-path2 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-receive-handler-path2.

Theorem: mapup-os-status-table-os-svc-receive-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-receive-handler-path2 (os)))

= putnth (cons (’3, cons (os-srcid (os, ’16), ’nil)),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-receive-handler-path2.

Theorem: tm-clock-os-svc-receive-handler-path2
tm-clock (os-svc-receive-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-svc-receive-handler-path2.

Theorem: tm-iports-os-svc-receive-handler-path2
tm-iports (os-svc-receive-handler-path2 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-receive-handler-path2.

Theorem: tm-oports-os-svc-receive-handler-path2
tm-oports (os-svc-receive-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-receive-handler-path2.

Theorem: tm-rwstate-os-svc-receive-handler-path2
tm-rwstate (os-svc-receive-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-svc-receive-handler-path2.

Theorem: correctness-of-os-svc-receive-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
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∧ (((tm-svcid (os) mod ’4) = ’1)
∧ (array-qemptyp (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ (mapup-os (os-svc-receive-handler-path2 (os))

= ak-execute-receive (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-receive-handler-path2.

Theorem: mapup-base-os-svc-receive-handler-path3
good-os (os)
→ (mapup-base (taskid , os-svc-receive-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-receive-handler-path3.

Theorem: mapup-limit-os-svc-receive-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-svc-receive-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-receive-handler-path3.

Theorem: getseg-tm-memory-os-svc-receive-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-receive-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-receive-handler-path3.

Theorem: tm-cpu-os-svc-receive-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-receive-handler-path3 (os))

= putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),

938



os)),
’3,
putnth (tm-pack-psw (tm-cc (os),

tm-error (os),
’0,
tm-svcid (os)),

’8,
tm-cpu (os))))

Event: Disable tm-cpu-os-svc-receive-handler-path3.

Theorem: array-qfirst-os-readyq-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ (¬ array-qfullp (os-readyq (os)))))
→ (array-qfirst (os-readyq (os-svc-receive-handler-path3 (os)))

= array-qfirst (os-readyq (os)))

Event: Disable array-qfirst-os-readyq-os-svc-receive-handler-path3.

Theorem: mapup-cpu-os-svc-receive-handler-path3-case1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ (¬ array-qfullp (os-readyq (os)))))
→ (mapup-cpu (array-qfirst (os-readyq (os)),

os-svc-receive-handler-path3 (os))
= putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)),

os),
mapup-error (array-qfirst (os-readyq (os)),

os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)),

os)),
’8,
mapup-cpu (array-qfirst (os-readyq (os)), os))))

Event: Disable mapup-cpu-os-svc-receive-handler-path3-case1.

Theorem: mapup-cpu-os-svc-receive-handler-path3-case2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N)

∧ ((taskid < ’16)
∧ (taskid 6= array-qfirst (os-readyq (os))))))))

→ (mapup-cpu (taskid , os-svc-receive-handler-path3 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-receive-handler-path3-case2.

Theorem: mapup-cpu-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-svc-receive-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os))

then putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (mapup-cc (taskid , os),

mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os)))

else mapup-cpu (taskid , os) endif)

Event: Disable mapup-cpu-os-svc-receive-handler-path3.

Theorem: mapup-regs-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-svc-receive-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os))

then putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)),

’3,
mapup-regs (taskid , os))

else mapup-regs (taskid , os) endif)
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Event: Disable mapup-regs-os-svc-receive-handler-path3.

Theorem: mapup-cc-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-svc-receive-handler-path3 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-receive-handler-path3.

Theorem: mapup-error-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-svc-receive-handler-path3 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-receive-handler-path3.

Theorem: mapup-svcflag-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-svc-receive-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os)) then ’0

else mapup-svcflag (taskid , os) endif)

Event: Disable mapup-svcflag-os-svc-receive-handler-path3.

Theorem: mapup-svcid-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-svc-receive-handler-path3 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-receive-handler-path3.
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Theorem: mapup-task-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-svc-receive-handler-path3 (os))
= if taskid = array-qfirst (os-readyq (os))

then os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)),

tm-set-svcflag (’0,
mapup-task (taskid , os)))

else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-receive-handler-path3.

Theorem: mapup-tasks-os-svc-receive-handler-path3-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N)

∧ (array-qfirst (os-readyq (os)) < taskid)))))
→ (mapup-tasks (taskid , os-svc-receive-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-receive-handler-path3-case1.

Theorem: mapup-tasks-os-svc-receive-handler-path3-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qfullp (os-readyq (os)))
∧ ((taskid ∈ N)

∧ if array-qfirst (os-readyq (os)) < taskid
then ’*1*false
else ’*1*true endif))))

→ (mapup-tasks (taskid , os-svc-receive-handler-path3 (os))
= putnth (os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os))
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− taskid ,
mapup-tasks (taskid ,

os)))),
array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-os-svc-receive-handler-path3-case2.

Theorem: mapup-os-tasks-os-svc-receive-handler-path3-support
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ (¬ array-qfullp (os-readyq (os)))))
→ (mapup-os-tasks (os-svc-receive-handler-path3 (os))

= putnth (os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os)))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-receive-handler-path3-support.

Theorem: mapup-os-tasks-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
= ’2)))

→ (mapup-os-tasks (os-svc-receive-handler-path3 (os))
= putnth (os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os)))),
qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-receive-handler-path3.

Theorem: mapup-os-ibuffers-os-svc-receive-handler-path3
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good-os (os)
→ (mapup-os-ibuffers (os-svc-receive-handler-path3 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-receive-handler-path3.

Theorem: mapup-os-obuffers-os-svc-receive-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-svc-receive-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-receive-handler-path3.

Theorem: mapup-os-mbuffers-os-svc-receive-handler-path3-support
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)))))

→ (mapup-os-mbuffers (os-svc-receive-handler-path3 (os))
= deq2 (os-srcid (os, ’16),

array-qfirst (os-readyq (os)),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-receive-handler-path3-support.

Theorem: mapup-os-mbuffers-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)))))

→ (mapup-os-mbuffers (os-svc-receive-handler-path3 (os))
= deq2 (os-srcid (os, ’16),

qfirst (mapup-queue (os-readyq (os))),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-receive-handler-path3.

Theorem: mapup-queue-os-readyq-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (getnth (’2 ∗ os-srcid (os, ’16), os-status-table (os))
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= ’2)))
→ (mapup-queue (os-readyq (os-svc-receive-handler-path3 (os)))

= enq (os-srcid (os, ’16), mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-receive-handler-path3.

Theorem: mapup-os-status-table-os-svc-receive-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-receive-handler-path3 (os)))

= putnth (’(0 0),
os-srcid (os, ’16),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-receive-handler-path3.

Theorem: tm-clock-os-svc-receive-handler-path3
tm-clock (os-svc-receive-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-receive-handler-path3.

Theorem: tm-iports-os-svc-receive-handler-path3
tm-iports (os-svc-receive-handler-path3 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-receive-handler-path3.

Theorem: tm-oports-os-svc-receive-handler-path3
tm-oports (os-svc-receive-handler-path3 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-receive-handler-path3.

Theorem: tm-rwstate-os-svc-receive-handler-path3
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-receive-handler-path3 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-receive-handler-path3.

Theorem: ak-waiting-to-sendp-mapup-os
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ ((getnth (’2 ∗ os-srcid (os, ’16),

os-status-table (os))
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= ’2)
∧ (getnth (’1 + (’2 ∗ os-srcid (os, ’16)),

os-status-table (os))
= os-current-taskid (os))))))

→ ak-waiting-to-sendp (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os))

Event: Disable ak-waiting-to-sendp-mapup-os.

Theorem: tm-set-svcflag-commutes-with-os-store-message
os-store-message (msg , tm-set-svcflag (flag , tm))
= tm-set-svcflag (flag , os-store-message (msg , tm))

Event: Disable tm-set-svcflag-commutes-with-os-store-message.

Theorem: correctness-of-os-svc-receive-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ ((getnth (’2 ∗ os-srcid (os, ’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))

= os-current-taskid (os))))))))
→ (mapup-os (os-svc-receive-handler-path3 (os))

= ak-execute-receive (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-receive-handler-path3.

Theorem: mapup-base-os-svc-receive-handler-path4
good-os (os)
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→ (mapup-base (taskid , os-svc-receive-handler-path4 (os))
= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-receive-handler-path4.

Theorem: mapup-limit-os-svc-receive-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-svc-receive-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-receive-handler-path4.

Theorem: getseg-tm-memory-os-svc-receive-handler-path4
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-receive-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-receive-handler-path4.

Theorem: tm-cpu-os-svc-receive-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-receive-handler-path4 (os))

= putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (tm-cc (os),

tm-error (os),
’0,
tm-svcid (os)),

’8,
tm-cpu (os))))

Event: Disable tm-cpu-os-svc-receive-handler-path4.

Theorem: mapup-cpu-os-svc-receive-handler-path4-case1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-cpu (array-qfirst (os-readyq (os)),

os-svc-receive-handler-path4 (os))
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= putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)),

os),
mapup-error (array-qfirst (os-readyq (os)),

os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)),

os)),
’8,
mapup-cpu (array-qfirst (os-readyq (os)), os))))

Event: Disable mapup-cpu-os-svc-receive-handler-path4-case1.

Theorem: mapup-cpu-os-svc-receive-handler-path4-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= array-qfirst (os-readyq (os)))))))
→ (mapup-cpu (taskid , os-svc-receive-handler-path4 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-receive-handler-path4-case2.

Theorem: mapup-cpu-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-receive-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (mapup-cc (taskid , os),

mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os)))

else mapup-cpu (taskid , os) endif)
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Event: Disable mapup-cpu-os-svc-receive-handler-path4.

Theorem: mapup-regs-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-receive-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (array-qfirst (os-current-mbuffer (os-srcid (os, ’16),

os-current-taskid (os),
os)),

’3,
mapup-regs (taskid , os))

else mapup-regs (taskid , os) endif)

Event: Disable mapup-regs-os-svc-receive-handler-path4.

Theorem: mapup-cc-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-receive-handler-path4 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-receive-handler-path4.

Theorem: mapup-error-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-receive-handler-path4 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-receive-handler-path4.

Theorem: mapup-svcflag-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-receive-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os)) then ’0
else mapup-svcflag (taskid , os) endif)

Event: Disable mapup-svcflag-os-svc-receive-handler-path4.

Theorem: mapup-svcid-os-svc-receive-handler-path4
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(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-receive-handler-path4 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-receive-handler-path4.

Theorem: mapup-task-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-receive-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)),

tm-set-svcflag (’0,
mapup-task (taskid , os)))

else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-receive-handler-path4.

Theorem: mapup-tasks-os-svc-receive-handler-path4-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N) ∧ (array-qfirst (os-readyq (os)) < taskid))))
→ (mapup-tasks (taskid , os-svc-receive-handler-path4 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-receive-handler-path4-case1.

Theorem: mapup-tasks-os-svc-receive-handler-path4-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ if array-qfirst (os-readyq (os)) < taskid

then ’*1*false
else ’*1*true endif)))

→ (mapup-tasks (taskid , os-svc-receive-handler-path4 (os))
= putnth (os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,

’16),
os-current-taskid (os),
os)),
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tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os))

− taskid ,
mapup-tasks (taskid ,

os)))),
array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-os-svc-receive-handler-path4-case2.

Theorem: mapup-os-tasks-os-svc-receive-handler-path4-support
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-receive-handler-path4 (os))

= putnth (os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os)))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-receive-handler-path4-support.

Theorem: mapup-os-tasks-os-svc-receive-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-receive-handler-path4 (os))

= putnth (os-store-message (array-qfirst (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os)))),
qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-receive-handler-path4.

Theorem: mapup-os-ibuffers-os-svc-receive-handler-path4
good-os (os)
→ (mapup-os-ibuffers (os-svc-receive-handler-path4 (os))

= mapup-os-ibuffers (os))
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Event: Disable mapup-os-ibuffers-os-svc-receive-handler-path4.

Theorem: mapup-os-obuffers-os-svc-receive-handler-path4
good-os (os)
→ (mapup-os-obuffers (os-svc-receive-handler-path4 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-receive-handler-path4.

Theorem: mapup-os-mbuffers-os-svc-receive-handler-path4-support
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)))))

→ (mapup-os-mbuffers (os-svc-receive-handler-path4 (os))
= deq2 (os-srcid (os, ’16),

array-qfirst (os-readyq (os)),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-receive-handler-path4-support.

Theorem: mapup-os-mbuffers-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-mbuffer (os-srcid (os, ’16),
os-current-taskid (os),
os)))))

→ (mapup-os-mbuffers (os-svc-receive-handler-path4 (os))
= deq2 (os-srcid (os, ’16),

qfirst (mapup-queue (os-readyq (os))),
mapup-os-mbuffers (os)))

Event: Disable mapup-os-mbuffers-os-svc-receive-handler-path4.

Theorem: mapup-queue-os-readyq-os-svc-receive-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-receive-handler-path4 (os)))

= mapup-queue (os-readyq (os)))

Event: Disable mapup-queue-os-readyq-os-svc-receive-handler-path4.

Theorem: mapup-os-status-table-os-svc-receive-handler-path4
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(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-receive-handler-path4 (os)))

= table (’2, os-status-table (os)))

Event: Disable mapup-os-status-table-os-svc-receive-handler-path4.

Theorem: tm-clock-os-svc-receive-handler-path4
tm-clock (os-svc-receive-handler-path4 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-receive-handler-path4.

Theorem: tm-iports-os-svc-receive-handler-path4
tm-iports (os-svc-receive-handler-path4 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-receive-handler-path4.

Theorem: tm-oports-os-svc-receive-handler-path4
tm-oports (os-svc-receive-handler-path4 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-receive-handler-path4.

Theorem: tm-rwstate-os-svc-receive-handler-path4
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-receive-handler-path4 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-receive-handler-path4.

Theorem: not-ak-waiting-to-sendp-mapup-os
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (¬ ((getnth (’2 ∗ os-srcid (os, ’16),

os-status-table (os))
= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os, ’16)),

os-status-table (os))
= os-current-taskid (os)))))))

→ (¬ ak-waiting-to-sendp (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os)))
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Event: Disable not-ak-waiting-to-sendp-mapup-os.

Theorem: correctness-of-os-svc-receive-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’1)

∧ ((¬ array-qemptyp (os-current-mbuffer (os-srcid (os,
’16),

os-current-taskid (os),
os)))

∧ (¬ ((getnth (’2
∗ os-srcid (os,

’16),
os-status-table (os))

= ’2)
∧ (getnth (’1

+ (’2
∗ os-srcid (os,

’16)),
os-status-table (os))

= os-current-taskid (os)))))))))
→ (mapup-os (os-svc-receive-handler-path4 (os))

= ak-execute-receive (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-receive-handler-path4.

Theorem: correctness-of-os-svc-receive-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’1))))
→ (mapup-os (os-svc-receive-handler (os))

= ak-execute-receive (os-srcid (os, ’16),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-receive-handler.

Theorem: mapup-base-os-svc-tyi-handler-path1
good-os (os)
→ (mapup-base (taskid , os-svc-tyi-handler-path1 (os))
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= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-tyi-handler-path1.

Theorem: mapup-limit-os-svc-tyi-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-svc-tyi-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-tyi-handler-path1.

Theorem: getseg-tm-memory-os-svc-tyi-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyi-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-tyi-handler-path1.

Theorem: mapup-cpu-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-tyi-handler-path1 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyi-handler-path1.

Theorem: mapup-regs-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-tyi-handler-path1 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-tyi-handler-path1.

Theorem: mapup-cc-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-tyi-handler-path1 (os))

= mapup-cc (taskid , os))
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Event: Disable mapup-cc-os-svc-tyi-handler-path1.

Theorem: mapup-error-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-tyi-handler-path1 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyi-handler-path1.

Theorem: mapup-svcflag-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-tyi-handler-path1 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-tyi-handler-path1.

Theorem: mapup-svcid-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-tyi-handler-path1 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-tyi-handler-path1.

Theorem: mapup-task-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-tyi-handler-path1 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-tyi-handler-path1.

Theorem: mapup-tasks-os-svc-tyi-handler-path1
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-svc-tyi-handler-path1 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-tyi-handler-path1.

Theorem: mapup-os-tasks-os-svc-tyi-handler-path1
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(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyi-handler-path1 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-tyi-handler-path1.

Theorem: mapup-os-ibuffers-os-svc-tyi-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-svc-tyi-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-tyi-handler-path1.

Theorem: mapup-os-obuffers-os-svc-tyi-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-svc-tyi-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-tyi-handler-path1.

Theorem: mapup-os-mbuffers-os-svc-tyi-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyi-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyi-handler-path1.

Theorem: mapup-queue-os-readyq-os-svc-tyi-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyi-handler-path1 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-tyi-handler-path1.

Theorem: mapup-os-status-table-os-svc-tyi-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyi-handler-path1 (os)))

= putnth (’(5 0),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-tyi-handler-path1.
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Theorem: tm-rwstate-os-svc-tyi-handler-path1
tm-rwstate (os-svc-tyi-handler-path1 (os)) = ’1

Event: Disable tm-rwstate-os-svc-tyi-handler-path1.

Theorem: tm-clock-os-svc-tyi-handler-path1
tm-clock (os-svc-tyi-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-tyi-handler-path1.

Theorem: tm-iports-os-svc-tyi-handler-path1
tm-iports (os-svc-tyi-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyi-handler-path1.

Theorem: tm-oports-os-svc-tyi-handler-path1
tm-oports (os-svc-tyi-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-tyi-handler-path1.

Theorem: correctness-of-os-svc-tyi-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ (mapup-os (os-svc-tyi-handler-path1 (os))

= ak-execute-input (os-current-taskid (os), mapup-os (os)))

Event: Disable correctness-of-os-svc-tyi-handler-path1.

Theorem: mapup-base-os-svc-tyi-handler-path2
good-os (os)
→ (mapup-base (taskid , os-svc-tyi-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-tyi-handler-path2.

Theorem: mapup-limit-os-svc-tyi-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-svc-tyi-handler-path2 (os))

= mapup-limit (taskid , os))
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Event: Disable mapup-limit-os-svc-tyi-handler-path2.

Theorem: getseg-tm-memory-os-svc-tyi-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyi-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-tyi-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-SVC-TYI-HANDLER-PATH2-CROCK
(REWRITE)
(IMPLIES
(AND (GOOD-OS OS)

(NOT (TM-WAITING OS)))
(EQUAL
(TM-CPU (OS-SVC-TYI-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’1

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’2

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’3

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’4

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))
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(CONS
(GETNTH ’5

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’6

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’7

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(TM-PACK-PSW

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

’NIL)))))))))))
((ENABLE OS-SVC-TYI-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4 TM-R5

TM-R6 TM-R7)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-svc-tyi-handler-path2-crock.

Theorem: tm-cpu-os-svc-tyi-handler-path2-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (array-deq (os-readyq (os)))
= array-qfirst (os-readyq (os)))))

→ (tm-cpu (os-svc-tyi-handler-path2 (os))
= getnth (os-current-taskid (os-svc-tyi-handler-path2 (os)),

table (’9, os-task-table (os-svc-tyi-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-tyi-handler-path2-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (array-qfirst (array-deq (os-readyq (os)))
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6= array-qfirst (os-readyq (os))))))
→ (tm-cpu (os-svc-tyi-handler-path2 (os))

= getnth (os-current-taskid (os-svc-tyi-handler-path2 (os)),
table (’9, os-task-table (os-svc-tyi-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-cpu (os-svc-tyi-handler-path2 (os))

= getnth (os-current-taskid (os-svc-tyi-handler-path2 (os)),
table (’9, os-task-table (os-svc-tyi-handler-path2 (os)))))

Event: Disable tm-cpu-os-svc-tyi-handler-path2.

Theorem: mapup-cpu-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-svc-tyi-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyi-handler-path2.

Theorem: mapup-regs-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-svc-tyi-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-tyi-handler-path2.

Theorem: mapup-cc-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-svc-tyi-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-tyi-handler-path2.
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Theorem: mapup-error-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-svc-tyi-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyi-handler-path2.

Theorem: mapup-svcflag-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-svc-tyi-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-tyi-handler-path2.

Theorem: mapup-svcid-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-svc-tyi-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-tyi-handler-path2.

Theorem: mapup-task-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-svc-tyi-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-tyi-handler-path2.

Theorem: mapup-tasks-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (taskid ∈ N))))

→ (mapup-tasks (taskid , os-svc-tyi-handler-path2 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-tyi-handler-path2.

Theorem: mapup-os-tasks-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (mapup-os-tasks (os-svc-tyi-handler-path2 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-tyi-handler-path2.

Theorem: mapup-os-ibuffers-os-svc-tyi-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-svc-tyi-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-tyi-handler-path2.

Theorem: mapup-os-obuffers-os-svc-tyi-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-svc-tyi-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-tyi-handler-path2.

Theorem: mapup-os-mbuffers-os-svc-tyi-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyi-handler-path2 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyi-handler-path2.

Theorem: mapup-queue-os-readyq-os-svc-tyi-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyi-handler-path2 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-tyi-handler-path2.

963



Theorem: mapup-os-status-table-os-svc-tyi-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyi-handler-path2 (os)))

= putnth (’(5 0),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-tyi-handler-path2.

Theorem: tm-clock-os-svc-tyi-handler-path2
tm-clock (os-svc-tyi-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-svc-tyi-handler-path2.

Theorem: tm-iports-os-svc-tyi-handler-path2
tm-iports (os-svc-tyi-handler-path2 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyi-handler-path2.

Theorem: tm-oports-os-svc-tyi-handler-path2
tm-oports (os-svc-tyi-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-tyi-handler-path2.

Theorem: tm-rwstate-os-svc-tyi-handler-path2
tm-rwstate (os-svc-tyi-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-svc-tyi-handler-path2.

Theorem: correctness-of-os-svc-tyi-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ (mapup-os (os-svc-tyi-handler-path2 (os))

= ak-execute-input (os-current-taskid (os), mapup-os (os)))

Event: Disable correctness-of-os-svc-tyi-handler-path2.
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Theorem: mapup-base-os-svc-tyi-handler-path3
good-os (os)
→ (mapup-base (taskid , os-svc-tyi-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-tyi-handler-path3.

Theorem: mapup-limit-os-svc-tyi-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-svc-tyi-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-tyi-handler-path3.

Theorem: getseg-tm-memory-os-svc-tyi-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyi-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-tyi-handler-path3.

Theorem: tm-cpu-os-svc-tyi-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-tyi-handler-path3 (os))

= putnth (array-qfirst (os-current-ibuffer (os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (tm-cc (os),

tm-error (os),
’0,
tm-svcid (os)),

’8,
tm-cpu (os))))

Event: Disable tm-cpu-os-svc-tyi-handler-path3.

Theorem: mapup-cpu-os-svc-tyi-handler-path3-case1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-cpu (array-qfirst (os-readyq (os)), os-svc-tyi-handler-path3 (os))

965



= putnth (array-qfirst (os-current-ibuffer (os-current-taskid (os),
os)),

’3,
putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)),

os),
mapup-error (array-qfirst (os-readyq (os)),

os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)),

os)),
’8,
mapup-cpu (array-qfirst (os-readyq (os)), os))))

Event: Disable mapup-cpu-os-svc-tyi-handler-path3-case1.

Theorem: mapup-cpu-os-svc-tyi-handler-path3-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= array-qfirst (os-readyq (os)))))))
→ (mapup-cpu (taskid , os-svc-tyi-handler-path3 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyi-handler-path3-case2.

Theorem: mapup-cpu-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-tyi-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (array-qfirst (os-current-ibuffer (os-current-taskid (os),

os)),
’3,
putnth (tm-pack-psw (mapup-cc (taskid , os),

mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os)))

else mapup-cpu (taskid , os) endif)

Event: Disable mapup-cpu-os-svc-tyi-handler-path3.
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Theorem: mapup-regs-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-tyi-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (array-qfirst (os-current-ibuffer (os-current-taskid (os),

os)),
’3,
mapup-regs (taskid , os))

else mapup-regs (taskid , os) endif)

Event: Disable mapup-regs-os-svc-tyi-handler-path3.

Theorem: mapup-cc-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-tyi-handler-path3 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-tyi-handler-path3.

Theorem: mapup-error-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-tyi-handler-path3 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyi-handler-path3.

Theorem: mapup-svcflag-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-tyi-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os)) then ’0
else mapup-svcflag (taskid , os) endif)

Event: Disable mapup-svcflag-os-svc-tyi-handler-path3.

Theorem: mapup-svcid-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-tyi-handler-path3 (os))

= mapup-svcid (taskid , os))
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Event: Disable mapup-svcid-os-svc-tyi-handler-path3.

Theorem: mapup-task-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-tyi-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os))
then os-store-message (array-qfirst (os-current-ibuffer (os-current-taskid (os),

os)),
tm-set-svcflag (’0,

mapup-task (taskid , os)))
else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-tyi-handler-path3.

Theorem: mapup-tasks-os-svc-tyi-handler-path3-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N) ∧ (array-qfirst (os-readyq (os)) < taskid))))
→ (mapup-tasks (taskid , os-svc-tyi-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-tyi-handler-path3-case1.

Theorem: mapup-tasks-os-svc-tyi-handler-path3-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ if array-qfirst (os-readyq (os)) < taskid

then ’*1*false
else ’*1*true endif)))

→ (mapup-tasks (taskid , os-svc-tyi-handler-path3 (os))
= putnth (os-store-message (array-qfirst (os-current-ibuffer (os-current-taskid (os),

os)),
tm-set-svcflag (’0,

getnth (array-qfirst (os-readyq (os))
− taskid ,
mapup-tasks (taskid ,

os)))),
array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-os-svc-tyi-handler-path3-case2.
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Theorem: mapup-os-tasks-os-svc-tyi-handler-path3-support
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyi-handler-path3 (os))

= putnth (os-store-message (array-qfirst (os-current-ibuffer (os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os)))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-tyi-handler-path3-support.

Theorem: mapup-os-tasks-os-svc-tyi-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyi-handler-path3 (os))

= putnth (os-store-message (array-qfirst (os-current-ibuffer (os-current-taskid (os),
os)),

tm-set-svcflag (’0,
getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os)))),
qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-tyi-handler-path3.

Theorem: mapup-os-ibuffers-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))

→ (mapup-os-ibuffers (os-svc-tyi-handler-path3 (os))
= deq-ith-buffer (os-current-taskid (os), mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-svc-tyi-handler-path3.

Theorem: mapup-os-obuffers-os-svc-tyi-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-svc-tyi-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-tyi-handler-path3.
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Theorem: mapup-os-mbuffers-os-svc-tyi-handler-path3
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyi-handler-path3 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyi-handler-path3.

Theorem: mapup-queue-os-readyq-os-svc-tyi-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyi-handler-path3 (os)))

= mapup-queue (os-readyq (os)))

Event: Disable mapup-queue-os-readyq-os-svc-tyi-handler-path3.

Theorem: mapup-os-status-table-os-svc-tyi-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyi-handler-path3 (os)))

= table (’2, os-status-table (os)))

Event: Disable mapup-os-status-table-os-svc-tyi-handler-path3.

Theorem: tm-clock-os-svc-tyi-handler-path3
tm-clock (os-svc-tyi-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-tyi-handler-path3.

Theorem: tm-iports-os-svc-tyi-handler-path3
tm-iports (os-svc-tyi-handler-path3 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyi-handler-path3.

Theorem: tm-oports-os-svc-tyi-handler-path3
tm-oports (os-svc-tyi-handler-path3 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-tyi-handler-path3.

Theorem: tm-rwstate-os-svc-tyi-handler-path3
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-tyi-handler-path3 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-tyi-handler-path3.
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Theorem: correctness-of-os-svc-tyi-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’3)

∧ (¬ array-qemptyp (os-current-ibuffer (os-current-taskid (os),
os)))))))

→ (mapup-os (os-svc-tyi-handler-path3 (os))
= ak-execute-input (os-current-taskid (os), mapup-os (os)))

Event: Disable correctness-of-os-svc-tyi-handler-path3.

Theorem: correctness-of-os-svc-tyi-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’3))))
→ (mapup-os (os-svc-tyi-handler (os))

= ak-execute-input (os-current-taskid (os), mapup-os (os)))

Event: Disable correctness-of-os-svc-tyi-handler.

Theorem: mapup-base-os-svc-tyo-handler-path1
good-os (os)
→ (mapup-base (taskid , os-svc-tyo-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-tyo-handler-path1.

Theorem: mapup-limit-os-svc-tyo-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-svc-tyo-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-tyo-handler-path1.

Theorem: getseg-tm-memory-os-svc-tyo-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyo-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))
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Event: Disable getseg-tm-memory-os-svc-tyo-handler-path1.

Theorem: mapup-cpu-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-tyo-handler-path1 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyo-handler-path1.

Theorem: mapup-regs-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-tyo-handler-path1 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-tyo-handler-path1.

Theorem: mapup-cc-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-tyo-handler-path1 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-tyo-handler-path1.

Theorem: mapup-error-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-tyo-handler-path1 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyo-handler-path1.

Theorem: mapup-svcflag-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-tyo-handler-path1 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-tyo-handler-path1.
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Theorem: mapup-svcid-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-tyo-handler-path1 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-tyo-handler-path1.

Theorem: mapup-task-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-tyo-handler-path1 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-tyo-handler-path1.

Theorem: mapup-tasks-os-svc-tyo-handler-path1
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-svc-tyo-handler-path1 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-tyo-handler-path1.

Theorem: mapup-os-tasks-os-svc-tyo-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyo-handler-path1 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-tyo-handler-path1.

Theorem: mapup-os-ibuffers-os-svc-tyo-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-svc-tyo-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-tyo-handler-path1.

Theorem: mapup-os-obuffers-os-svc-tyo-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-svc-tyo-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-tyo-handler-path1.
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Theorem: mapup-os-mbuffers-os-svc-tyo-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyo-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyo-handler-path1.

Theorem: mapup-queue-os-readyq-os-svc-tyo-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyo-handler-path1 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-tyo-handler-path1.

Theorem: mapup-os-status-table-os-svc-tyo-handler-path1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyo-handler-path1 (os)))

= putnth (’(4 0),
array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-tyo-handler-path1.

Theorem: tm-rwstate-os-svc-tyo-handler-path1
tm-rwstate (os-svc-tyo-handler-path1 (os)) = ’1

Event: Disable tm-rwstate-os-svc-tyo-handler-path1.

Theorem: tm-clock-os-svc-tyo-handler-path1
tm-clock (os-svc-tyo-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-tyo-handler-path1.

Theorem: tm-iports-os-svc-tyo-handler-path1
tm-iports (os-svc-tyo-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyo-handler-path1.

Theorem: tm-oports-os-svc-tyo-handler-path1
tm-oports (os-svc-tyo-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-tyo-handler-path1.
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Theorem: mapup-queue-getnth-for-obuffers
(good-os (os) ∧ (id < ’16))
→ (mapup-queue (getnth (id , table (’8, os-obuffers (os))))

= getnth (id , mapup-os-obuffers (os)))

Event: Disable mapup-queue-getnth-for-obuffers.

Theorem: correctness-of-array-qfullp-obuffers-instance
(array-queuep (queue) ∧ (’4 = getnth (’3, queue)))
→ (array-qfullp (queue) = qfullp (mapup-queue (queue), ’4))

Event: Disable correctness-of-array-qfullp-obuffers-instance.

Theorem: correctness-of-os-svc-tyo-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),
os))

∧ array-qemptyp (array-deq (os-readyq (os))))))))
→ (mapup-os (os-svc-tyo-handler-path1 (os))

= ak-execute-output (os-message (os),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-tyo-handler-path1.

Theorem: mapup-base-os-svc-tyo-handler-path2
good-os (os)
→ (mapup-base (taskid , os-svc-tyo-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-tyo-handler-path2.

Theorem: mapup-limit-os-svc-tyo-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-svc-tyo-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-tyo-handler-path2.

Theorem: getseg-tm-memory-os-svc-tyo-handler-path2
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(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyo-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-tyo-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-SVC-TYO-HANDLER-PATH2-CROCK
(REWRITE)
(IMPLIES
(AND (GOOD-OS OS)

(NOT (TM-WAITING OS)))
(EQUAL
(TM-CPU (OS-SVC-TYO-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’1

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’2

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’3

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’4

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’5

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))
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(CONS
(GETNTH ’6

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(GETNTH ’7

(OS-NEW-REGS (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

(CONS
(TM-PACK-PSW

(OS-NEW-CC (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-ERROR (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCFLAG (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS)

(OS-NEW-SVCID (ARRAY-QFIRST (ARRAY-DEQ (OS-READYQ OS)))
OS))

’NIL)))))))))))
((ENABLE OS-SVC-TYO-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4 TM-R5

TM-R6 TM-R7)
(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-svc-tyo-handler-path2-crock.

Theorem: tm-cpu-os-svc-tyo-handler-path2-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (array-qfirst (array-deq (os-readyq (os)))
= array-qfirst (os-readyq (os)))))

→ (tm-cpu (os-svc-tyo-handler-path2 (os))
= getnth (os-current-taskid (os-svc-tyo-handler-path2 (os)),

table (’9, os-task-table (os-svc-tyo-handler-path2 (os)))))

Theorem: tm-cpu-os-svc-tyo-handler-path2-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (array-qfirst (array-deq (os-readyq (os)))

6= array-qfirst (os-readyq (os))))))
→ (tm-cpu (os-svc-tyo-handler-path2 (os))

= getnth (os-current-taskid (os-svc-tyo-handler-path2 (os)),
table (’9, os-task-table (os-svc-tyo-handler-path2 (os)))))
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Theorem: tm-cpu-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (tm-cpu (os-svc-tyo-handler-path2 (os))

= getnth (os-current-taskid (os-svc-tyo-handler-path2 (os)),
table (’9, os-task-table (os-svc-tyo-handler-path2 (os)))))

Event: Disable tm-cpu-os-svc-tyo-handler-path2.

Theorem: mapup-cpu-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-svc-tyo-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyo-handler-path2.

Theorem: mapup-regs-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-svc-tyo-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-tyo-handler-path2.

Theorem: mapup-cc-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-svc-tyo-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-tyo-handler-path2.

Theorem: mapup-error-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-svc-tyo-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyo-handler-path2.

Theorem: mapup-svcflag-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-svc-tyo-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-svc-tyo-handler-path2.

Theorem: mapup-svcid-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-svc-tyo-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-tyo-handler-path2.

Theorem: mapup-task-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-svc-tyo-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-svc-tyo-handler-path2.

Theorem: mapup-tasks-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ array-qemptyp (array-deq (os-readyq (os))))
∧ (taskid ∈ N))))

→ (mapup-tasks (taskid , os-svc-tyo-handler-path2 (os))
= mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-os-svc-tyo-handler-path2.

Theorem: mapup-os-tasks-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os))))))
→ (mapup-os-tasks (os-svc-tyo-handler-path2 (os)) = mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-svc-tyo-handler-path2.

Theorem: mapup-os-ibuffers-os-svc-tyo-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-svc-tyo-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-tyo-handler-path2.

Theorem: mapup-os-obuffers-os-svc-tyo-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-svc-tyo-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-svc-tyo-handler-path2.

Theorem: mapup-os-mbuffers-os-svc-tyo-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyo-handler-path2 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyo-handler-path2.

Theorem: mapup-queue-os-readyq-os-svc-tyo-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyo-handler-path2 (os)))

= deq (mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-svc-tyo-handler-path2.

Theorem: mapup-os-status-table-os-svc-tyo-handler-path2
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyo-handler-path2 (os)))

= putnth (’(4 0),
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array-qfirst (os-readyq (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-svc-tyo-handler-path2.

Theorem: tm-clock-os-svc-tyo-handler-path2
tm-clock (os-svc-tyo-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-svc-tyo-handler-path2.

Theorem: tm-iports-os-svc-tyo-handler-path2
tm-iports (os-svc-tyo-handler-path2 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyo-handler-path2.

Theorem: tm-oports-os-svc-tyo-handler-path2
tm-oports (os-svc-tyo-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-tyo-handler-path2.

Theorem: tm-rwstate-os-svc-tyo-handler-path2
tm-rwstate (os-svc-tyo-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-svc-tyo-handler-path2.

Theorem: correctness-of-os-svc-tyo-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ (array-qfullp (os-current-obuffer (os-current-taskid (os),
os))

∧ (¬ array-qemptyp (array-deq (os-readyq (os)))))))))
→ (mapup-os (os-svc-tyo-handler-path2 (os))

= ak-execute-output (os-message (os),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-tyo-handler-path2.

Theorem: mapup-base-os-svc-tyo-handler-path3
good-os (os)
→ (mapup-base (taskid , os-svc-tyo-handler-path3 (os))

= mapup-base (taskid , os))
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Event: Disable mapup-base-os-svc-tyo-handler-path3.

Theorem: mapup-limit-os-svc-tyo-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-svc-tyo-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-tyo-handler-path3.

Theorem: getseg-tm-memory-os-svc-tyo-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyo-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-tyo-handler-path3.

Theorem: tm-cpu-os-svc-tyo-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-tyo-handler-path3 (os))

= putnth (tm-pack-psw (tm-cc (os), tm-error (os), ’0, tm-svcid (os)),
’8,
tm-cpu (os)))

Event: Disable tm-cpu-os-svc-tyo-handler-path3.

Theorem: mapup-cpu-os-svc-tyo-handler-path3-case1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-cpu (array-qfirst (os-readyq (os)), os-svc-tyo-handler-path3 (os))

= putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)), os),
mapup-error (array-qfirst (os-readyq (os)), os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)), os)),

’8,
mapup-cpu (array-qfirst (os-readyq (os)), os)))

Event: Disable mapup-cpu-os-svc-tyo-handler-path3-case1.

Theorem: mapup-cpu-os-svc-tyo-handler-path3-case2
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= array-qfirst (os-readyq (os)))))))
→ (mapup-cpu (taskid , os-svc-tyo-handler-path3 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyo-handler-path3-case2.

Theorem: mapup-cpu-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-tyo-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (tm-pack-psw (mapup-cc (taskid , os),

mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os))

else mapup-cpu (taskid , os) endif)

Event: Disable mapup-cpu-os-svc-tyo-handler-path3.

Theorem: mapup-regs-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-tyo-handler-path3 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-tyo-handler-path3.

Theorem: mapup-cc-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-tyo-handler-path3 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-tyo-handler-path3.

Theorem: mapup-error-os-svc-tyo-handler-path3
(good-os (os)
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∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-tyo-handler-path3 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyo-handler-path3.

Theorem: mapup-svcflag-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-tyo-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os)) then ’0
else mapup-svcflag (taskid , os) endif)

Event: Disable mapup-svcflag-os-svc-tyo-handler-path3.

Theorem: mapup-svcid-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-tyo-handler-path3 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-tyo-handler-path3.

Theorem: mapup-task-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-tyo-handler-path3 (os))

= if taskid = array-qfirst (os-readyq (os))
then tm-set-svcflag (’0, mapup-task (taskid , os))
else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-tyo-handler-path3.

Theorem: mapup-tasks-os-svc-tyo-handler-path3-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N) ∧ (array-qfirst (os-readyq (os)) < taskid))))
→ (mapup-tasks (taskid , os-svc-tyo-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-tyo-handler-path3-case1.

Theorem: mapup-tasks-os-svc-tyo-handler-path3-case2
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ if array-qfirst (os-readyq (os)) < taskid

then ’*1*false
else ’*1*true endif)))

→ (mapup-tasks (taskid , os-svc-tyo-handler-path3 (os))
= putnth (tm-set-svcflag (’0,

getnth (array-qfirst (os-readyq (os))
− taskid ,
mapup-tasks (taskid , os))),

array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

Event: Disable mapup-tasks-os-svc-tyo-handler-path3-case2.

Theorem: mapup-os-tasks-os-svc-tyo-handler-path3-support
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyo-handler-path3 (os))

= putnth (tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-tyo-handler-path3-support.

Theorem: mapup-os-tasks-os-svc-tyo-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyo-handler-path3 (os))

= putnth (tm-set-svcflag (’0,
getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os))),
qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-tyo-handler-path3.

Theorem: mapup-os-ibuffers-os-svc-tyo-handler-path3
good-os (os)
→ (mapup-os-ibuffers (os-svc-tyo-handler-path3 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-tyo-handler-path3.
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Theorem: mapup-os-obuffers-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))))

→ (mapup-os-obuffers (os-svc-tyo-handler-path3 (os))
= enq-ith-buffer (os-message (os),

os-current-taskid (os),
mapup-os-obuffers (os)))

Event: Disable mapup-os-obuffers-os-svc-tyo-handler-path3.

Theorem: mapup-os-mbuffers-os-svc-tyo-handler-path3
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyo-handler-path3 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyo-handler-path3.

Theorem: mapup-queue-os-readyq-os-svc-tyo-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyo-handler-path3 (os)))

= mapup-queue (os-readyq (os)))

Event: Disable mapup-queue-os-readyq-os-svc-tyo-handler-path3.

Theorem: mapup-os-status-table-os-svc-tyo-handler-path3
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyo-handler-path3 (os)))

= table (’2, os-status-table (os)))

Event: Disable mapup-os-status-table-os-svc-tyo-handler-path3.

Theorem: tm-clock-os-svc-tyo-handler-path3
tm-clock (os-svc-tyo-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-tyo-handler-path3.

Theorem: tm-iports-os-svc-tyo-handler-path3
tm-iports (os-svc-tyo-handler-path3 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyo-handler-path3.
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Theorem: tm-oports-os-svc-tyo-handler-path3
tm-oports (os-svc-tyo-handler-path3 (os))
= tm-post-output-interrupt (array-qfirst (os-readyq (os)), tm-oports (os))

Event: Disable tm-oports-os-svc-tyo-handler-path3.

Theorem: tm-rwstate-os-svc-tyo-handler-path3
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-tyo-handler-path3 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-tyo-handler-path3.

Theorem: correctness-of-os-svc-tyo-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))

∧ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os)))))))

→ (mapup-os (os-svc-tyo-handler-path3 (os))
= ak-execute-output (os-message (os),

os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-tyo-handler-path3.

Theorem: mapup-base-os-svc-tyo-handler-path4
good-os (os)
→ (mapup-base (taskid , os-svc-tyo-handler-path4 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-svc-tyo-handler-path4.

Theorem: mapup-limit-os-svc-tyo-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-svc-tyo-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-svc-tyo-handler-path4.

Theorem: getseg-tm-memory-os-svc-tyo-handler-path4
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(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-svc-tyo-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-svc-tyo-handler-path4.

Theorem: tm-cpu-os-svc-tyo-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-cpu (os-svc-tyo-handler-path4 (os))

= putnth (tm-pack-psw (tm-cc (os), tm-error (os), ’0, tm-svcid (os)),
’8,
tm-cpu (os)))

Event: Disable tm-cpu-os-svc-tyo-handler-path4.

Theorem: mapup-cpu-os-svc-tyo-handler-path4-case1
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-cpu (array-qfirst (os-readyq (os)), os-svc-tyo-handler-path4 (os))

= putnth (tm-pack-psw (mapup-cc (array-qfirst (os-readyq (os)), os),
mapup-error (array-qfirst (os-readyq (os)), os),
’0,
mapup-svcid (array-qfirst (os-readyq (os)), os)),

’8,
mapup-cpu (array-qfirst (os-readyq (os)), os)))

Event: Disable mapup-cpu-os-svc-tyo-handler-path4-case1.

Theorem: mapup-cpu-os-svc-tyo-handler-path4-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ ((taskid < ’16)

∧ (taskid 6= array-qfirst (os-readyq (os)))))))
→ (mapup-cpu (taskid , os-svc-tyo-handler-path4 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-svc-tyo-handler-path4-case2.

Theorem: mapup-cpu-os-svc-tyo-handler-path4
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(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-svc-tyo-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then putnth (tm-pack-psw (mapup-cc (taskid , os),

mapup-error (taskid , os),
’0,
mapup-svcid (taskid , os)),

’8,
mapup-cpu (taskid , os))

else mapup-cpu (taskid , os) endif)

Event: Disable mapup-cpu-os-svc-tyo-handler-path4.

Theorem: mapup-regs-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-svc-tyo-handler-path4 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-svc-tyo-handler-path4.

Theorem: mapup-cc-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-svc-tyo-handler-path4 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-svc-tyo-handler-path4.

Theorem: mapup-error-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-svc-tyo-handler-path4 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-svc-tyo-handler-path4.

Theorem: mapup-svcflag-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-svc-tyo-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os)) then ’0
else mapup-svcflag (taskid , os) endif)
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Event: Disable mapup-svcflag-os-svc-tyo-handler-path4.

Theorem: mapup-svcid-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-svc-tyo-handler-path4 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-svc-tyo-handler-path4.

Theorem: mapup-task-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-svc-tyo-handler-path4 (os))

= if taskid = array-qfirst (os-readyq (os))
then tm-set-svcflag (’0, mapup-task (taskid , os))
else mapup-task (taskid , os) endif)

Event: Disable mapup-task-os-svc-tyo-handler-path4.

Theorem: mapup-tasks-os-svc-tyo-handler-path4-case1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N) ∧ (array-qfirst (os-readyq (os)) < taskid))))
→ (mapup-tasks (taskid , os-svc-tyo-handler-path4 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-svc-tyo-handler-path4-case1.

Theorem: mapup-tasks-os-svc-tyo-handler-path4-case2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((taskid ∈ N)
∧ if array-qfirst (os-readyq (os)) < taskid

then ’*1*false
else ’*1*true endif)))

→ (mapup-tasks (taskid , os-svc-tyo-handler-path4 (os))
= putnth (tm-set-svcflag (’0,

getnth (array-qfirst (os-readyq (os))
− taskid ,
mapup-tasks (taskid , os))),

array-qfirst (os-readyq (os)) − taskid ,
mapup-tasks (taskid , os)))

990



Event: Disable mapup-tasks-os-svc-tyo-handler-path4-case2.

Theorem: mapup-os-tasks-os-svc-tyo-handler-path4-support
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyo-handler-path4 (os))

= putnth (tm-set-svcflag (’0,
getnth (array-qfirst (os-readyq (os)),

mapup-os-tasks (os))),
array-qfirst (os-readyq (os)),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-tyo-handler-path4-support.

Theorem: mapup-os-tasks-os-svc-tyo-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-os-tasks (os-svc-tyo-handler-path4 (os))

= putnth (tm-set-svcflag (’0,
getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os))),
qfirst (mapup-queue (os-readyq (os))),
mapup-os-tasks (os)))

Event: Disable mapup-os-tasks-os-svc-tyo-handler-path4.

Theorem: mapup-os-ibuffers-os-svc-tyo-handler-path4
good-os (os)
→ (mapup-os-ibuffers (os-svc-tyo-handler-path4 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-svc-tyo-handler-path4.

Theorem: mapup-os-obuffers-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))))

→ (mapup-os-obuffers (os-svc-tyo-handler-path4 (os))
= enq-ith-buffer (os-message (os),

os-current-taskid (os),
mapup-os-obuffers (os)))

Event: Disable mapup-os-obuffers-os-svc-tyo-handler-path4.
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Theorem: mapup-os-mbuffers-os-svc-tyo-handler-path4
good-os (os)
→ (mapup-os-mbuffers (os-svc-tyo-handler-path4 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-svc-tyo-handler-path4.

Theorem: mapup-queue-os-readyq-os-svc-tyo-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (mapup-queue (os-readyq (os-svc-tyo-handler-path4 (os)))

= mapup-queue (os-readyq (os)))

Event: Disable mapup-queue-os-readyq-os-svc-tyo-handler-path4.

Theorem: mapup-os-status-table-os-svc-tyo-handler-path4
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (table (’2, os-status-table (os-svc-tyo-handler-path4 (os)))

= table (’2, os-status-table (os)))

Event: Disable mapup-os-status-table-os-svc-tyo-handler-path4.

Theorem: tm-clock-os-svc-tyo-handler-path4
tm-clock (os-svc-tyo-handler-path4 (os)) = tm-clock (os)

Event: Disable tm-clock-os-svc-tyo-handler-path4.

Theorem: tm-iports-os-svc-tyo-handler-path4
tm-iports (os-svc-tyo-handler-path4 (os)) = tm-iports (os)

Event: Disable tm-iports-os-svc-tyo-handler-path4.

Theorem: tm-oports-os-svc-tyo-handler-path4
tm-oports (os-svc-tyo-handler-path4 (os)) = tm-oports (os)

Event: Disable tm-oports-os-svc-tyo-handler-path4.

Theorem: tm-rwstate-os-svc-tyo-handler-path4
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-svc-tyo-handler-path4 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-svc-tyo-handler-path4.
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Theorem: correctness-of-os-svc-tyo-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os))
∧ (((tm-svcid (os) mod ’4) = ’2)

∧ ((¬ array-qfullp (os-current-obuffer (os-current-taskid (os),
os)))

∧ (¬ tm-oport-idlep (array-qfirst (os-readyq (os)),
tm-oports (os))))))))

→ (mapup-os (os-svc-tyo-handler-path4 (os))
= ak-execute-output (os-message (os),

os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-tyo-handler-path4.

Theorem: correctness-of-os-svc-tyo-handler
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ ((¬ tm-errorp (os)) ∧ ((tm-svcid (os) mod ’4) = ’2))))
→ (mapup-os (os-svc-tyo-handler (os))

= ak-execute-output (os-message (os),
os-current-taskid (os),
mapup-os (os)))

Event: Disable correctness-of-os-svc-tyo-handler.

Theorem: mapup-base-os-waiting-input-handler-path1
good-os (os)
→ (mapup-base (taskid , os-waiting-input-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-input-handler-path1.

Theorem: mapup-limit-os-waiting-input-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-waiting-input-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-input-handler-path1.

Theorem: getseg-tm-memory-os-waiting-input-handler-path1
(good-os (os) ∧ (taskid < ’16))
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→ (getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os-waiting-input-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-input-handler-path1.

(PROVE-LEMMA
TM-CPU-OS-WAITING-INPUT-HANDLER-PATH1-CROCK
(REWRITE)
(EQUAL
(TM-CPU (OS-WAITING-INPUT-HANDLER-PATH1 OS))
(CONS
(GETNTH ’0

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’1

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’2

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’3

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’4

(GETSEG ’0
’8

994



(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))
(TABLE ’9 (OS-TASK-TABLE OS)))))

(CONS
(GETNTH ’5

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’6

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’7

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(TM-PACK-PSW
(TM-UNPACK-CC
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-ERROR
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-SVCFLAG
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-SVCID
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))))
’NIL))))))))))

((ENABLE OS-WAITING-INPUT-HANDLER-PATH1 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4
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TM-R5 TM-R6 TM-R7 TM-UNPACK-CC TM-UNPACK-ERROR TM-UNPACK-SVCFLAG
TM-UNPACK-SVCID)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-waiting-input-handler-path1-crock.

Theorem: tm-cpu-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (tm-cpu (os-waiting-input-handler-path1 (os))

= getnth (os-current-taskid (os-waiting-input-handler-path1 (os)),
table (’9,

os-task-table (os-waiting-input-handler-path1 (os)))))

Event: Disable tm-cpu-os-waiting-input-handler-path1.

Theorem: mapup-cpu-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-waiting-input-handler-path1 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-input-handler-path1.

Theorem: mapup-regs-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-waiting-input-handler-path1 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-input-handler-path1.

Theorem: mapup-cc-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-waiting-input-handler-path1 (os))
= mapup-cc (taskid , os))
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Event: Disable mapup-cc-os-waiting-input-handler-path1.

Theorem: mapup-error-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-waiting-input-handler-path1 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-input-handler-path1.

Theorem: mapup-svcflag-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-waiting-input-handler-path1 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-input-handler-path1.

Theorem: mapup-svcid-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-waiting-input-handler-path1 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-input-handler-path1.

Theorem: mapup-task-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-waiting-input-handler-path1 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-input-handler-path1.

Theorem: mapup-tasks-os-waiting-input-handler-path1
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(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-waiting-input-handler-path1 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-input-handler-path1.

Theorem: mapup-os-tasks-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (mapup-os-tasks (os-waiting-input-handler-path1 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-input-handler-path1.

Theorem: mapup-os-ibuffers-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ (mapup-os-ibuffers (os-waiting-input-handler-path1 (os))
= qreplace-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-waiting-input-handler-path1.

Theorem: mapup-os-obuffers-os-waiting-input-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-waiting-input-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-input-handler-path1.

Theorem: mapup-os-mbuffers-os-waiting-input-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-waiting-input-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-input-handler-path1.
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Theorem: mapup-queue-os-readyq-os-waiting-input-handler-path1
(good-os (os) ∧ tm-waiting (os))
→ (mapup-queue (os-readyq (os-waiting-input-handler-path1 (os)))

= enq (tm-interrupting-input-port (tm-iports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-waiting-input-handler-path1.

Theorem: mapup-os-status-table-os-waiting-input-handler-path1
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (table (’2, os-status-table (os-waiting-input-handler-path1 (os)))

= putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-waiting-input-handler-path1.

Theorem: tm-rwstate-os-waiting-input-handler-path1
tm-rwstate (os-waiting-input-handler-path1 (os)) = ’0

Event: Disable tm-rwstate-os-waiting-input-handler-path1.

Theorem: tm-clock-os-waiting-input-handler-path1
tm-clock (os-waiting-input-handler-path1 (os)) = ’1000

Event: Disable tm-clock-os-waiting-input-handler-path1.

Theorem: tm-iports-os-waiting-input-handler-path1
tm-iports (os-waiting-input-handler-path1 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-waiting-input-handler-path1.

Theorem: tm-oports-os-waiting-input-handler-path1
tm-oports (os-waiting-input-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-waiting-input-handler-path1.

Theorem: ak-waiting-to-inputp-mapup-os
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

999



∧ (getnth (’2 ∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)))
→ ak-waiting-to-inputp (tm-interrupting-input-port (tm-iports (os)),

mapup-os (os))

Event: Disable ak-waiting-to-inputp-mapup-os.

Theorem: correctness-of-array-qfullp-ibuffers-instance
(array-queuep (queue) ∧ (’4 = getnth (’3, queue)))
→ (array-qfullp (queue) = qfullp (mapup-queue (queue), ’4))

Event: Disable correctness-of-array-qfullp-ibuffers-instance.

Theorem: correctness-of-os-waiting-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (mapup-os (os-waiting-input-handler-path1 (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler-path1.

Theorem: mapup-base-os-waiting-input-handler-path2
good-os (os)
→ (mapup-base (taskid , os-waiting-input-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-input-handler-path2.

Theorem: mapup-limit-os-waiting-input-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-waiting-input-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-input-handler-path2.
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Theorem: getseg-tm-memory-os-waiting-input-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-input-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-input-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-WAITING-INPUT-HANDLER-PATH2-CROCK
(REWRITE)
(EQUAL
(TM-CPU (OS-WAITING-INPUT-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’1

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’2

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’3

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’4
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(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’5

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’6

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’7

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(TM-PACK-PSW
(TM-UNPACK-CC
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-ERROR
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-SVCFLAG
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-SVCID
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))))
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’NIL))))))))))
((ENABLE OS-WAITING-INPUT-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4

TM-R5 TM-R6 TM-R7 TM-UNPACK-CC TM-UNPACK-ERROR TM-UNPACK-SVCFLAG
TM-UNPACK-SVCID)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-waiting-input-handler-path2-crock.

Theorem: tm-cpu-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (tm-cpu (os-waiting-input-handler-path2 (os))

= getnth (os-current-taskid (os-waiting-input-handler-path2 (os)),
table (’9,

os-task-table (os-waiting-input-handler-path2 (os)))))

Event: Disable tm-cpu-os-waiting-input-handler-path2.

Theorem: mapup-cpu-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-waiting-input-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-input-handler-path2.

Theorem: mapup-regs-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-waiting-input-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-input-handler-path2.

Theorem: mapup-cc-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
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∧ ((taskid ∈ N) ∧ (taskid < ’16)))))
→ (mapup-cc (taskid , os-waiting-input-handler-path2 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-input-handler-path2.

Theorem: mapup-error-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-waiting-input-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-input-handler-path2.

Theorem: mapup-svcflag-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-waiting-input-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-input-handler-path2.

Theorem: mapup-svcid-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-waiting-input-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-input-handler-path2.

Theorem: mapup-task-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-waiting-input-handler-path2 (os))
= mapup-task (taskid , os))
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Event: Disable mapup-task-os-waiting-input-handler-path2.

Theorem: mapup-tasks-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-waiting-input-handler-path2 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-input-handler-path2.

Theorem: mapup-os-tasks-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (mapup-os-tasks (os-waiting-input-handler-path2 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-input-handler-path2.

Theorem: mapup-os-ibuffers-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-waiting-input-handler-path2 (os))
= enq-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-waiting-input-handler-path2.

Theorem: mapup-os-obuffers-os-waiting-input-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-waiting-input-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-input-handler-path2.

Theorem: mapup-os-mbuffers-os-waiting-input-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-waiting-input-handler-path2 (os))

= mapup-os-mbuffers (os))
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Event: Disable mapup-os-mbuffers-os-waiting-input-handler-path2.

Theorem: mapup-queue-os-readyq-os-waiting-input-handler-path2
(good-os (os) ∧ tm-waiting (os))
→ (mapup-queue (os-readyq (os-waiting-input-handler-path2 (os)))

= enq (tm-interrupting-input-port (tm-iports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-waiting-input-handler-path2.

Theorem: mapup-os-status-table-os-waiting-input-handler-path2
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (table (’2, os-status-table (os-waiting-input-handler-path2 (os)))

= putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-waiting-input-handler-path2.

Theorem: tm-rwstate-os-waiting-input-handler-path2
tm-rwstate (os-waiting-input-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-waiting-input-handler-path2.

Theorem: tm-clock-os-waiting-input-handler-path2
tm-clock (os-waiting-input-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-waiting-input-handler-path2.

Theorem: tm-iports-os-waiting-input-handler-path2
tm-iports (os-waiting-input-handler-path2 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-waiting-input-handler-path2.

Theorem: tm-oports-os-waiting-input-handler-path2
tm-oports (os-waiting-input-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-waiting-input-handler-path2.
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Theorem: correctness-of-os-waiting-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (mapup-os (os-waiting-input-handler-path2 (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler-path2.

Theorem: mapup-base-os-waiting-input-handler-path3
good-os (os)
→ (mapup-base (taskid , os-waiting-input-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-input-handler-path3.

Theorem: mapup-limit-os-waiting-input-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-waiting-input-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-input-handler-path3.

Theorem: getseg-tm-memory-os-waiting-input-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-input-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-input-handler-path3.
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(PROVE-LEMMA
TM-CPU-OS-WAITING-INPUT-HANDLER-PATH3-CROCK
(REWRITE)
(EQUAL
(TM-CPU (OS-WAITING-INPUT-HANDLER-PATH3 OS))
(CONS
(GETNTH ’0

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’1

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’2

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’3

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’4

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’5

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
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(GETNTH ’6
(GETSEG ’0

’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’7

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(TM-PACK-PSW
(TM-UNPACK-CC
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-ERROR
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-SVCFLAG
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS)))
(TM-UNPACK-SVCID
(GETNTH (PLUS ’8

(TIMES ’9
(TM-INTERRUPTING-INPUT-PORT (TM-IPORTS OS))))

(OS-TASK-TABLE OS))))
’NIL))))))))))

((ENABLE OS-WAITING-INPUT-HANDLER-PATH3 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4
TM-R5 TM-R6 TM-R7 TM-UNPACK-CC TM-UNPACK-ERROR TM-UNPACK-SVCFLAG
TM-UNPACK-SVCID)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-waiting-input-handler-path3-crock.

Theorem: tm-cpu-os-waiting-input-handler-path3
(good-os (os)
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∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (tm-cpu (os-waiting-input-handler-path3 (os))

= getnth (os-current-taskid (os-waiting-input-handler-path3 (os)),
table (’9,

os-task-table (os-waiting-input-handler-path3 (os)))))

Event: Disable tm-cpu-os-waiting-input-handler-path3.

Theorem: mapup-cpu-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-waiting-input-handler-path3 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-input-handler-path3.

Theorem: mapup-regs-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-waiting-input-handler-path3 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-input-handler-path3.

Theorem: mapup-cc-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-waiting-input-handler-path3 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-input-handler-path3.

Theorem: mapup-error-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))
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→ (mapup-error (taskid , os-waiting-input-handler-path3 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-input-handler-path3.

Theorem: mapup-svcflag-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-waiting-input-handler-path3 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-input-handler-path3.

Theorem: mapup-svcid-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-waiting-input-handler-path3 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-input-handler-path3.

Theorem: mapup-task-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-waiting-input-handler-path3 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-input-handler-path3.

Theorem: mapup-tasks-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-waiting-input-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-input-handler-path3.
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Theorem: mapup-os-tasks-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (mapup-os-tasks (os-waiting-input-handler-path3 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-input-handler-path3.

Theorem: mapup-os-ibuffers-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-waiting-input-handler-path3 (os))
= enq-ith-buffer (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-waiting-input-handler-path3.

Theorem: mapup-os-obuffers-os-waiting-input-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-waiting-input-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-input-handler-path3.

Theorem: mapup-os-mbuffers-os-waiting-input-handler-path3
good-os (os)
→ (mapup-os-mbuffers (os-waiting-input-handler-path3 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-input-handler-path3.

Theorem: mapup-queue-os-readyq-os-waiting-input-handler-path3
(good-os (os) ∧ tm-waiting (os))
→ (mapup-queue (os-readyq (os-waiting-input-handler-path3 (os)))

= enq (tm-interrupting-input-port (tm-iports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-waiting-input-handler-path3.
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Theorem: mapup-os-status-table-os-waiting-input-handler-path3
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (table (’2, os-status-table (os-waiting-input-handler-path3 (os)))

= putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-waiting-input-handler-path3.

Theorem: tm-rwstate-os-waiting-input-handler-path3
tm-rwstate (os-waiting-input-handler-path3 (os)) = ’0

Event: Disable tm-rwstate-os-waiting-input-handler-path3.

Theorem: tm-clock-os-waiting-input-handler-path3
tm-clock (os-waiting-input-handler-path3 (os)) = ’1000

Event: Disable tm-clock-os-waiting-input-handler-path3.

Theorem: tm-iports-os-waiting-input-handler-path3
tm-iports (os-waiting-input-handler-path3 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-waiting-input-handler-path3.

Theorem: tm-oports-os-waiting-input-handler-path3
tm-oports (os-waiting-input-handler-path3 (os)) = tm-oports (os)

Event: Disable tm-oports-os-waiting-input-handler-path3.

Theorem: correctness-of-os-waiting-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),
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tm-iports (os))))))))
→ (mapup-os (os-waiting-input-handler-path3 (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler-path3.

Theorem: mapup-base-os-waiting-input-handler-path4
good-os (os)
→ (mapup-base (taskid , os-waiting-input-handler-path4 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-input-handler-path4.

Theorem: mapup-limit-os-waiting-input-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-waiting-input-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-input-handler-path4.

Theorem: getseg-tm-memory-os-waiting-input-handler-path4
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-input-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-input-handler-path4.

Theorem: mapup-cpu-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-waiting-input-handler-path4 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-input-handler-path4.

Theorem: mapup-regs-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-waiting-input-handler-path4 (os))

= mapup-regs (taskid , os))
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Event: Disable mapup-regs-os-waiting-input-handler-path4.

Theorem: mapup-cc-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-waiting-input-handler-path4 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-input-handler-path4.

Theorem: mapup-error-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-waiting-input-handler-path4 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-input-handler-path4.

Theorem: mapup-svcflag-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-waiting-input-handler-path4 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-input-handler-path4.

Theorem: mapup-svcid-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-waiting-input-handler-path4 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-input-handler-path4.

Theorem: mapup-task-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-waiting-input-handler-path4 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-input-handler-path4.

Theorem: mapup-tasks-os-waiting-input-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-waiting-input-handler-path4 (os))

= mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-os-waiting-input-handler-path4.

Theorem: mapup-os-tasks-os-waiting-input-handler-path4
(good-os (os) ∧ tm-waiting (os))
→ (mapup-os-tasks (os-waiting-input-handler-path4 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-input-handler-path4.

Theorem: mapup-os-ibuffers-os-waiting-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ (mapup-os-ibuffers (os-waiting-input-handler-path4 (os))
= qreplace-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-waiting-input-handler-path4.

Theorem: mapup-os-obuffers-os-waiting-input-handler-path4
good-os (os)
→ (mapup-os-obuffers (os-waiting-input-handler-path4 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-input-handler-path4.

Theorem: mapup-os-mbuffers-os-waiting-input-handler-path4
good-os (os)
→ (mapup-os-mbuffers (os-waiting-input-handler-path4 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-input-handler-path4.

Theorem: tm-rwstate-os-waiting-input-handler-path4
tm-rwstate (os-waiting-input-handler-path4 (os)) = ’1

Event: Disable tm-rwstate-os-waiting-input-handler-path4.

Theorem: tm-clock-os-waiting-input-handler-path4
tm-clock (os-waiting-input-handler-path4 (os)) = tm-clock (os)
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Event: Disable tm-clock-os-waiting-input-handler-path4.

Theorem: tm-iports-os-waiting-input-handler-path4
tm-iports (os-waiting-input-handler-path4 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-waiting-input-handler-path4.

Theorem: tm-oports-os-waiting-input-handler-path4
tm-oports (os-waiting-input-handler-path4 (os)) = tm-oports (os)

Event: Disable tm-oports-os-waiting-input-handler-path4.

Theorem: not-ak-waiting-to-inputp-mapup-os
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (getnth (’2 ∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)))
→ (¬ ak-waiting-to-inputp (tm-interrupting-input-port (tm-iports (os)),

mapup-os (os)))

Event: Disable not-ak-waiting-to-inputp-mapup-os.

Theorem: correctness-of-os-waiting-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (mapup-os (os-waiting-input-handler-path4 (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler-path4.

Theorem: mapup-base-os-waiting-input-handler-path5
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good-os (os)
→ (mapup-base (taskid , os-waiting-input-handler-path5 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-input-handler-path5.

Theorem: mapup-limit-os-waiting-input-handler-path5
good-os (os)
→ (mapup-limit (taskid , os-waiting-input-handler-path5 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-input-handler-path5.

Theorem: getseg-tm-memory-os-waiting-input-handler-path5
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-input-handler-path5 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-input-handler-path5.

Theorem: mapup-cpu-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-waiting-input-handler-path5 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-input-handler-path5.

Theorem: mapup-regs-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-waiting-input-handler-path5 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-input-handler-path5.

Theorem: mapup-cc-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-waiting-input-handler-path5 (os))

= mapup-cc (taskid , os))
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Event: Disable mapup-cc-os-waiting-input-handler-path5.

Theorem: mapup-error-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-waiting-input-handler-path5 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-input-handler-path5.

Theorem: mapup-svcflag-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-waiting-input-handler-path5 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-input-handler-path5.

Theorem: mapup-svcid-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-waiting-input-handler-path5 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-input-handler-path5.

Theorem: mapup-task-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-waiting-input-handler-path5 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-input-handler-path5.

Theorem: mapup-tasks-os-waiting-input-handler-path5
(good-os (os) ∧ (tm-waiting (os) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-waiting-input-handler-path5 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-input-handler-path5.

Theorem: mapup-os-tasks-os-waiting-input-handler-path5
(good-os (os) ∧ tm-waiting (os))
→ (mapup-os-tasks (os-waiting-input-handler-path5 (os))

= mapup-os-tasks (os))
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Event: Disable mapup-os-tasks-os-waiting-input-handler-path5.

Theorem: mapup-os-ibuffers-os-waiting-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-waiting-input-handler-path5 (os))
= enq-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-waiting-input-handler-path5.

Theorem: mapup-os-obuffers-os-waiting-input-handler-path5
good-os (os)
→ (mapup-os-obuffers (os-waiting-input-handler-path5 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-input-handler-path5.

Theorem: mapup-os-mbuffers-os-waiting-input-handler-path5
good-os (os)
→ (mapup-os-mbuffers (os-waiting-input-handler-path5 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-input-handler-path5.

Theorem: tm-rwstate-os-waiting-input-handler-path5
tm-rwstate (os-waiting-input-handler-path5 (os)) = ’1

Event: Disable tm-rwstate-os-waiting-input-handler-path5.

Theorem: tm-clock-os-waiting-input-handler-path5
tm-clock (os-waiting-input-handler-path5 (os)) = tm-clock (os)

Event: Disable tm-clock-os-waiting-input-handler-path5.

Theorem: tm-iports-os-waiting-input-handler-path5
tm-iports (os-waiting-input-handler-path5 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
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Event: Disable tm-iports-os-waiting-input-handler-path5.

Theorem: tm-oports-os-waiting-input-handler-path5
tm-oports (os-waiting-input-handler-path5 (os)) = tm-oports (os)

Event: Disable tm-oports-os-waiting-input-handler-path5.

Theorem: correctness-of-os-waiting-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (mapup-os (os-waiting-input-handler-path5 (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler-path5.

Theorem: mapup-base-os-waiting-input-handler-path6
good-os (os)
→ (mapup-base (taskid , os-waiting-input-handler-path6 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-input-handler-path6.

Theorem: mapup-limit-os-waiting-input-handler-path6
good-os (os)
→ (mapup-limit (taskid , os-waiting-input-handler-path6 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-input-handler-path6.

Theorem: getseg-tm-memory-os-waiting-input-handler-path6
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),
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mapup-limit (taskid , os),
tm-memory (os-waiting-input-handler-path6 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-input-handler-path6.

Theorem: mapup-cpu-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-waiting-input-handler-path6 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-input-handler-path6.

Theorem: mapup-regs-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-waiting-input-handler-path6 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-input-handler-path6.

Theorem: mapup-cc-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-waiting-input-handler-path6 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-input-handler-path6.

Theorem: mapup-error-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-waiting-input-handler-path6 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-input-handler-path6.

Theorem: mapup-svcflag-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-waiting-input-handler-path6 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-input-handler-path6.
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Theorem: mapup-svcid-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-waiting-input-handler-path6 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-input-handler-path6.

Theorem: mapup-task-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-waiting-input-handler-path6 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-input-handler-path6.

Theorem: mapup-tasks-os-waiting-input-handler-path6
(good-os (os) ∧ (tm-waiting (os) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-waiting-input-handler-path6 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-input-handler-path6.

Theorem: mapup-os-tasks-os-waiting-input-handler-path6
(good-os (os) ∧ tm-waiting (os))
→ (mapup-os-tasks (os-waiting-input-handler-path6 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-input-handler-path6.

Theorem: mapup-os-ibuffers-os-waiting-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-waiting-input-handler-path6 (os))
= enq-ith-buffer (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-waiting-input-handler-path6.

Theorem: mapup-os-obuffers-os-waiting-input-handler-path6
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good-os (os)
→ (mapup-os-obuffers (os-waiting-input-handler-path6 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-input-handler-path6.

Theorem: mapup-os-mbuffers-os-waiting-input-handler-path6
good-os (os)
→ (mapup-os-mbuffers (os-waiting-input-handler-path6 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-input-handler-path6.

Theorem: tm-rwstate-os-waiting-input-handler-path6
tm-rwstate (os-waiting-input-handler-path6 (os)) = ’1

Event: Disable tm-rwstate-os-waiting-input-handler-path6.

Theorem: tm-clock-os-waiting-input-handler-path6
tm-clock (os-waiting-input-handler-path6 (os)) = tm-clock (os)

Event: Disable tm-clock-os-waiting-input-handler-path6.

Theorem: tm-iports-os-waiting-input-handler-path6
tm-iports (os-waiting-input-handler-path6 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-waiting-input-handler-path6.

Theorem: tm-oports-os-waiting-input-handler-path6
tm-oports (os-waiting-input-handler-path6 (os)) = tm-oports (os)

Event: Disable tm-oports-os-waiting-input-handler-path6.

Theorem: correctness-of-os-waiting-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))
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6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ (mapup-os (os-waiting-input-handler-path6 (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler-path6.

Theorem: correctness-of-os-waiting-input-handler
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ tm-waiting (os)))
→ (mapup-os (os-waiting-input-handler (os))

= ak-waiting-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-input-handler.

Theorem: mapup-base-os-running-input-handler-path1
good-os (os)
→ (mapup-base (taskid , os-running-input-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-input-handler-path1.

Theorem: mapup-limit-os-running-input-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-running-input-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-input-handler-path1.

Theorem: getseg-tm-memory-os-running-input-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-input-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))
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Event: Disable getseg-tm-memory-os-running-input-handler-path1.

Theorem: tm-cpu-os-running-input-handler-path1-crock
tm-cpu (os-running-input-handler-path1 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-input-handler-path1-crock.

Theorem: tm-cpu-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-cpu (os-running-input-handler-path1 (os))

= getnth (os-current-taskid (os-running-input-handler-path1 (os)),
table (’9,

os-task-table (os-running-input-handler-path1 (os)))))

Event: Disable tm-cpu-os-running-input-handler-path1.

Theorem: mapup-cpu-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cpu (taskid , os-running-input-handler-path1 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-input-handler-path1.

Theorem: mapup-regs-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
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os-status-table (os))
= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-regs (taskid , os-running-input-handler-path1 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-input-handler-path1.

Theorem: mapup-cc-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cc (taskid , os-running-input-handler-path1 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-input-handler-path1.

Theorem: mapup-error-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-error (taskid , os-running-input-handler-path1 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-input-handler-path1.

Theorem: mapup-svcflag-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))
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= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcflag (taskid , os-running-input-handler-path1 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-input-handler-path1.

Theorem: mapup-svcid-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcid (taskid , os-running-input-handler-path1 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-input-handler-path1.

Theorem: mapup-task-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-task (taskid , os-running-input-handler-path1 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-input-handler-path1.

Theorem: mapup-tasks-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
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∧ (taskid ∈ N)))))
→ (mapup-tasks (taskid , os-running-input-handler-path1 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-input-handler-path1.

Theorem: mapup-os-tasks-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (mapup-os-tasks (os-running-input-handler-path1 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-input-handler-path1.

Theorem: mapup-os-ibuffers-os-running-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ (mapup-os-ibuffers (os-running-input-handler-path1 (os))
= qreplace-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-running-input-handler-path1.

Theorem: mapup-os-obuffers-os-running-input-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-running-input-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-input-handler-path1.

Theorem: mapup-os-mbuffers-os-running-input-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-running-input-handler-path1 (os))

= mapup-os-mbuffers (os))
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Event: Disable mapup-os-mbuffers-os-running-input-handler-path1.

Theorem: mapup-queue-os-readyq-os-running-input-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (mapup-queue (os-readyq (os-running-input-handler-path1 (os)))

= enq (tm-interrupting-input-port (tm-iports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-running-input-handler-path1.

Theorem: mapup-os-status-table-os-running-input-handler-path1
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (table (’2, os-status-table (os-running-input-handler-path1 (os)))

= putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-running-input-handler-path1.

Theorem: tm-rwstate-os-running-input-handler-path1
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-input-handler-path1 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-input-handler-path1.

Theorem: tm-clock-os-running-input-handler-path1
tm-clock (os-running-input-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-input-handler-path1.

Theorem: tm-iports-os-running-input-handler-path1
tm-iports (os-running-input-handler-path1 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-running-input-handler-path1.
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Theorem: tm-oports-os-running-input-handler-path1
tm-oports (os-running-input-handler-path1 (os)) = tm-oports (os)

Event: Disable tm-oports-os-running-input-handler-path1.

Theorem: correctness-of-os-running-input-handler-path1
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (mapup-os (os-running-input-handler-path1 (os))

= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-input-handler-path1.

Theorem: mapup-base-os-running-input-handler-path2
good-os (os)
→ (mapup-base (taskid , os-running-input-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-input-handler-path2.

Theorem: mapup-limit-os-running-input-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-running-input-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-input-handler-path2.

Theorem: getseg-tm-memory-os-running-input-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-input-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))
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Event: Disable getseg-tm-memory-os-running-input-handler-path2.

Theorem: tm-cpu-os-running-input-handler-path2-crock
tm-cpu (os-running-input-handler-path2 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-input-handler-path2-crock.

Theorem: tm-cpu-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-cpu (os-running-input-handler-path2 (os))

= getnth (os-current-taskid (os-running-input-handler-path2 (os)),
table (’9,

os-task-table (os-running-input-handler-path2 (os)))))

Event: Disable tm-cpu-os-running-input-handler-path2.

Theorem: mapup-cpu-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cpu (taskid , os-running-input-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-input-handler-path2.

Theorem: mapup-regs-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
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os-status-table (os))
= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-regs (taskid , os-running-input-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-input-handler-path2.

Theorem: mapup-cc-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cc (taskid , os-running-input-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-input-handler-path2.

Theorem: mapup-error-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-error (taskid , os-running-input-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-input-handler-path2.

Theorem: mapup-svcflag-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))
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= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcflag (taskid , os-running-input-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-input-handler-path2.

Theorem: mapup-svcid-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcid (taskid , os-running-input-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-input-handler-path2.

Theorem: mapup-task-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-task (taskid , os-running-input-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-input-handler-path2.

Theorem: mapup-tasks-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
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∧ (taskid ∈ N)))))
→ (mapup-tasks (taskid , os-running-input-handler-path2 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-input-handler-path2.

Theorem: mapup-os-tasks-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (mapup-os-tasks (os-running-input-handler-path2 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-input-handler-path2.

Theorem: mapup-os-ibuffers-os-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-running-input-handler-path2 (os))
= enq-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-running-input-handler-path2.

Theorem: mapup-os-obuffers-os-running-input-handler-path2
good-os (os)
→ (mapup-os-obuffers (os-running-input-handler-path2 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-input-handler-path2.

Theorem: mapup-os-mbuffers-os-running-input-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-running-input-handler-path2 (os))

= mapup-os-mbuffers (os))
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Event: Disable mapup-os-mbuffers-os-running-input-handler-path2.

Theorem: mapup-queue-os-readyq-os-running-input-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (mapup-queue (os-readyq (os-running-input-handler-path2 (os)))

= enq (tm-interrupting-input-port (tm-iports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-running-input-handler-path2.

Theorem: mapup-os-status-table-os-running-input-handler-path2
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (table (’2, os-status-table (os-running-input-handler-path2 (os)))

= putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-running-input-handler-path2.

Theorem: tm-rwstate-os-running-input-handler-path2
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-input-handler-path2 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-input-handler-path2.

Theorem: tm-clock-os-running-input-handler-path2
tm-clock (os-running-input-handler-path2 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-input-handler-path2.

Theorem: tm-iports-os-running-input-handler-path2
tm-iports (os-running-input-handler-path2 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-running-input-handler-path2.
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Theorem: tm-oports-os-running-input-handler-path2
tm-oports (os-running-input-handler-path2 (os)) = tm-oports (os)

Event: Disable tm-oports-os-running-input-handler-path2.

Theorem: correctness-of-os-running-input-handler-path2
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (mapup-os (os-running-input-handler-path2 (os))

= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-input-handler-path2.

Theorem: mapup-base-os-running-input-handler-path3
good-os (os)
→ (mapup-base (taskid , os-running-input-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-input-handler-path3.

Theorem: mapup-limit-os-running-input-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-running-input-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-input-handler-path3.

Theorem: getseg-tm-memory-os-running-input-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-input-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
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mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-input-handler-path3.

Theorem: tm-cpu-os-running-input-handler-path3-crock
tm-cpu (os-running-input-handler-path3 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-input-handler-path3-crock.

Theorem: tm-cpu-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (tm-cpu (os-running-input-handler-path3 (os))

= getnth (os-current-taskid (os-running-input-handler-path3 (os)),
table (’9,

os-task-table (os-running-input-handler-path3 (os)))))

Event: Disable tm-cpu-os-running-input-handler-path3.

Theorem: mapup-cpu-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cpu (taskid , os-running-input-handler-path3 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-input-handler-path3.

Theorem: mapup-regs-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
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∧ ((getnth (’2
∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-regs (taskid , os-running-input-handler-path3 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-input-handler-path3.

Theorem: mapup-cc-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cc (taskid , os-running-input-handler-path3 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-input-handler-path3.

Theorem: mapup-error-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-error (taskid , os-running-input-handler-path3 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-input-handler-path3.

Theorem: mapup-svcflag-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2
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∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcflag (taskid , os-running-input-handler-path3 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-input-handler-path3.

Theorem: mapup-svcid-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcid (taskid , os-running-input-handler-path3 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-input-handler-path3.

Theorem: mapup-task-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-task (taskid , os-running-input-handler-path3 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-input-handler-path3.

Theorem: mapup-tasks-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
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os-status-table (os))
= ’5)
∧ (taskid ∈ N)))))

→ (mapup-tasks (taskid , os-running-input-handler-path3 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-input-handler-path3.

Theorem: mapup-os-tasks-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (mapup-os-tasks (os-running-input-handler-path3 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-input-handler-path3.

Theorem: mapup-os-ibuffers-os-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-running-input-handler-path3 (os))
= enq-ith-buffer (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-running-input-handler-path3.

Theorem: mapup-os-obuffers-os-running-input-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-running-input-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-input-handler-path3.

Theorem: mapup-os-mbuffers-os-running-input-handler-path3
good-os (os)
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→ (mapup-os-mbuffers (os-running-input-handler-path3 (os))
= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-input-handler-path3.

Theorem: mapup-queue-os-readyq-os-running-input-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ (getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5))))
→ (mapup-queue (os-readyq (os-running-input-handler-path3 (os)))

= enq (tm-interrupting-input-port (tm-iports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-running-input-handler-path3.

Theorem: mapup-os-status-table-os-running-input-handler-path3
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (table (’2, os-status-table (os-running-input-handler-path3 (os)))

= putnth (’(0 0),
tm-interrupting-input-port (tm-iports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-running-input-handler-path3.

Theorem: tm-rwstate-os-running-input-handler-path3
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-input-handler-path3 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-input-handler-path3.

Theorem: tm-clock-os-running-input-handler-path3
tm-clock (os-running-input-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-input-handler-path3.

Theorem: tm-iports-os-running-input-handler-path3
tm-iports (os-running-input-handler-path3 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
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Event: Disable tm-iports-os-running-input-handler-path3.

Theorem: tm-oports-os-running-input-handler-path3
tm-oports (os-running-input-handler-path3 (os)) = tm-oports (os)

Event: Disable tm-oports-os-running-input-handler-path3.

Theorem: correctness-of-os-running-input-handler-path3
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
→ (mapup-os (os-running-input-handler-path3 (os))

= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-input-handler-path3.

Theorem: mapup-base-os-running-input-handler-path4
good-os (os)
→ (mapup-base (taskid , os-running-input-handler-path4 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-input-handler-path4.

Theorem: mapup-limit-os-running-input-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-running-input-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-input-handler-path4.

Theorem: getseg-tm-memory-os-running-input-handler-path4
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),
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mapup-limit (taskid , os),
tm-memory (os-running-input-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-input-handler-path4.

Theorem: tm-cpu-os-running-input-handler-path4-crock
tm-cpu (os-running-input-handler-path4 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-input-handler-path4-crock.

Theorem: tm-cpu-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (tm-cpu (os-running-input-handler-path4 (os))

= getnth (os-current-taskid (os-running-input-handler-path4 (os)),
table (’9,

os-task-table (os-running-input-handler-path4 (os)))))

Event: Disable tm-cpu-os-running-input-handler-path4.

Theorem: mapup-cpu-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-running-input-handler-path4 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-input-handler-path4.

Theorem: mapup-regs-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-running-input-handler-path4 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-input-handler-path4.
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Theorem: mapup-cc-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-running-input-handler-path4 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-input-handler-path4.

Theorem: mapup-error-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-running-input-handler-path4 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-input-handler-path4.

Theorem: mapup-svcflag-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-running-input-handler-path4 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-input-handler-path4.

Theorem: mapup-svcid-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-running-input-handler-path4 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-input-handler-path4.

Theorem: mapup-task-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-running-input-handler-path4 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-input-handler-path4.

Theorem: mapup-tasks-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-running-input-handler-path4 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-input-handler-path4.

Theorem: mapup-os-tasks-os-running-input-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (mapup-os-tasks (os-running-input-handler-path4 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-input-handler-path4.

Theorem: mapup-os-ibuffers-os-running-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os))))

→ (mapup-os-ibuffers (os-running-input-handler-path4 (os))
= qreplace-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-running-input-handler-path4.

Theorem: mapup-os-obuffers-os-running-input-handler-path4
good-os (os)
→ (mapup-os-obuffers (os-running-input-handler-path4 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-input-handler-path4.
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Theorem: mapup-os-mbuffers-os-running-input-handler-path4
good-os (os)
→ (mapup-os-mbuffers (os-running-input-handler-path4 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-input-handler-path4.

Theorem: tm-rwstate-os-running-input-handler-path4
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-input-handler-path4 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-input-handler-path4.

Theorem: tm-clock-os-running-input-handler-path4
tm-clock (os-running-input-handler-path4 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-input-handler-path4.

Theorem: tm-iports-os-running-input-handler-path4
tm-iports (os-running-input-handler-path4 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-running-input-handler-path4.

Theorem: tm-oports-os-running-input-handler-path4
tm-oports (os-running-input-handler-path4 (os)) = tm-oports (os)

Event: Disable tm-oports-os-running-input-handler-path4.

Theorem: correctness-of-os-running-input-handler-path4
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os))))))
→ (mapup-os (os-running-input-handler-path4 (os))

= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))
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Event: Disable correctness-of-os-running-input-handler-path4.

Theorem: mapup-base-os-running-input-handler-path5
good-os (os)
→ (mapup-base (taskid , os-running-input-handler-path5 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-input-handler-path5.

Theorem: mapup-limit-os-running-input-handler-path5
good-os (os)
→ (mapup-limit (taskid , os-running-input-handler-path5 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-input-handler-path5.

Theorem: getseg-tm-memory-os-running-input-handler-path5
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-input-handler-path5 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-input-handler-path5.

Theorem: tm-cpu-os-running-input-handler-path5-crock
tm-cpu (os-running-input-handler-path5 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-input-handler-path5-crock.

Theorem: tm-cpu-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (tm-cpu (os-running-input-handler-path5 (os))

= getnth (os-current-taskid (os-running-input-handler-path5 (os)),
table (’9,

os-task-table (os-running-input-handler-path5 (os)))))

Event: Disable tm-cpu-os-running-input-handler-path5.
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Theorem: mapup-cpu-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-running-input-handler-path5 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-input-handler-path5.

Theorem: mapup-regs-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-running-input-handler-path5 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-input-handler-path5.

Theorem: mapup-cc-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-running-input-handler-path5 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-input-handler-path5.

Theorem: mapup-error-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-running-input-handler-path5 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-input-handler-path5.

Theorem: mapup-svcflag-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-running-input-handler-path5 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-input-handler-path5.

Theorem: mapup-svcid-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-running-input-handler-path5 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-input-handler-path5.

Theorem: mapup-task-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-running-input-handler-path5 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-input-handler-path5.

Theorem: mapup-tasks-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-running-input-handler-path5 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-input-handler-path5.

Theorem: mapup-os-tasks-os-running-input-handler-path5
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (mapup-os-tasks (os-running-input-handler-path5 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-input-handler-path5.
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Theorem: mapup-os-ibuffers-os-running-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-running-input-handler-path5 (os))
= enq-ith-buffer (tm-overflow-char (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-running-input-handler-path5.

Theorem: mapup-os-obuffers-os-running-input-handler-path5
good-os (os)
→ (mapup-os-obuffers (os-running-input-handler-path5 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-input-handler-path5.

Theorem: mapup-os-mbuffers-os-running-input-handler-path5
good-os (os)
→ (mapup-os-mbuffers (os-running-input-handler-path5 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-input-handler-path5.

Theorem: tm-rwstate-os-running-input-handler-path5
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-input-handler-path5 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-input-handler-path5.

Theorem: tm-clock-os-running-input-handler-path5
tm-clock (os-running-input-handler-path5 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-input-handler-path5.

Theorem: tm-iports-os-running-input-handler-path5
tm-iports (os-running-input-handler-path5 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))
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Event: Disable tm-iports-os-running-input-handler-path5.

Theorem: tm-oports-os-running-input-handler-path5
tm-oports (os-running-input-handler-path5 (os)) = tm-oports (os)

Event: Disable tm-oports-os-running-input-handler-path5.

Theorem: correctness-of-os-running-input-handler-path5
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os)))))))
→ (mapup-os (os-running-input-handler-path5 (os))

= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-input-handler-path5.

Theorem: mapup-base-os-running-input-handler-path6
good-os (os)
→ (mapup-base (taskid , os-running-input-handler-path6 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-input-handler-path6.

Theorem: mapup-limit-os-running-input-handler-path6
good-os (os)
→ (mapup-limit (taskid , os-running-input-handler-path6 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-input-handler-path6.

Theorem: getseg-tm-memory-os-running-input-handler-path6
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),
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mapup-limit (taskid , os),
tm-memory (os-running-input-handler-path6 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-input-handler-path6.

Theorem: tm-cpu-os-running-input-handler-path6-crock
tm-cpu (os-running-input-handler-path6 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-input-handler-path6-crock.

Theorem: tm-cpu-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (tm-cpu (os-running-input-handler-path6 (os))

= getnth (os-current-taskid (os-running-input-handler-path6 (os)),
table (’9,

os-task-table (os-running-input-handler-path6 (os)))))

Event: Disable tm-cpu-os-running-input-handler-path6.

Theorem: mapup-cpu-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-running-input-handler-path6 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-input-handler-path6.

Theorem: mapup-regs-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-running-input-handler-path6 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-input-handler-path6.
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Theorem: mapup-cc-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-running-input-handler-path6 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-input-handler-path6.

Theorem: mapup-error-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-running-input-handler-path6 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-input-handler-path6.

Theorem: mapup-svcflag-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-running-input-handler-path6 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-input-handler-path6.

Theorem: mapup-svcid-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-running-input-handler-path6 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-input-handler-path6.

Theorem: mapup-task-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ (tm-some-input-interruptp (tm-iports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-running-input-handler-path6 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-input-handler-path6.

Theorem: mapup-tasks-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-running-input-handler-path6 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-input-handler-path6.

Theorem: mapup-os-tasks-os-running-input-handler-path6
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-input-interruptp (tm-iports (os))))
→ (mapup-os-tasks (os-running-input-handler-path6 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-input-handler-path6.

Theorem: mapup-os-ibuffers-os-running-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ (¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),
os)))))

→ (mapup-os-ibuffers (os-running-input-handler-path6 (os))
= enq-ith-buffer (tm-ichar (getnth (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))),
tm-interrupting-input-port (tm-iports (os)),
mapup-os-ibuffers (os)))

Event: Disable mapup-os-ibuffers-os-running-input-handler-path6.

Theorem: mapup-os-obuffers-os-running-input-handler-path6
good-os (os)
→ (mapup-os-obuffers (os-running-input-handler-path6 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-input-handler-path6.
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Theorem: mapup-os-mbuffers-os-running-input-handler-path6
good-os (os)
→ (mapup-os-mbuffers (os-running-input-handler-path6 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-input-handler-path6.

Theorem: tm-rwstate-os-running-input-handler-path6
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-input-handler-path6 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-input-handler-path6.

Theorem: tm-clock-os-running-input-handler-path6
tm-clock (os-running-input-handler-path6 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-input-handler-path6.

Theorem: tm-iports-os-running-input-handler-path6
tm-iports (os-running-input-handler-path6 (os))
= tm-clear-input-interrupt (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))

Event: Disable tm-iports-os-running-input-handler-path6.

Theorem: tm-oports-os-running-input-handler-path6
tm-oports (os-running-input-handler-path6 (os)) = tm-oports (os)

Event: Disable tm-oports-os-running-input-handler-path6.

Theorem: correctness-of-os-running-input-handler-path6
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-input-port (tm-iports (os)),
os-status-table (os))

6= ’5)
∧ ((¬ array-qfullp (os-current-ibuffer (tm-interrupting-input-port (tm-iports (os)),

os)))
∧ (¬ tm-iport-errorp (tm-interrupting-input-port (tm-iports (os)),

tm-iports (os))))))))
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→ (mapup-os (os-running-input-handler-path6 (os))
= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),

mapup-os (os)))

Event: Disable correctness-of-os-running-input-handler-path6.

Theorem: correctness-of-os-running-input-handler
(good-os (os)
∧ (tm-some-input-interruptp (tm-iports (os)) ∧ (¬ tm-waiting (os))))
→ (mapup-os (os-running-input-handler (os))

= ak-running-input-interrupt-handler (tm-interrupting-input-port (tm-iports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-input-handler.

Theorem: mapup-base-os-waiting-output-handler-path1
good-os (os)
→ (mapup-base (taskid , os-waiting-output-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-output-handler-path1.

Theorem: mapup-limit-os-waiting-output-handler-path1
good-os (os)
→ (mapup-limit (taskid , os-waiting-output-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-output-handler-path1.

Theorem: getseg-tm-memory-os-waiting-output-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-output-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-output-handler-path1.
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(PROVE-LEMMA
TM-CPU-OS-WAITING-OUTPUT-HANDLER-PATH1-CROCK
(REWRITE)
(EQUAL
(TM-CPU (OS-WAITING-OUTPUT-HANDLER-PATH1 OS))
(CONS
(GETNTH ’0

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’1

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’2

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’3

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’4

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’5

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’6

(GETSEG ’0
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’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’7

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(TM-PACK-PSW
(TM-UNPACK-CC
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS)))

(TM-UNPACK-ERROR
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS)))

(TM-UNPACK-SVCFLAG
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS)))

(TM-UNPACK-SVCID
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))))

’NIL))))))))))
((ENABLE OS-WAITING-OUTPUT-HANDLER-PATH1 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4

TM-R5 TM-R6 TM-R7 TM-UNPACK-CC TM-UNPACK-ERROR TM-UNPACK-SVCFLAG
TM-UNPACK-SVCID)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-waiting-output-handler-path1-crock.
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Theorem: tm-cpu-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (tm-cpu (os-waiting-output-handler-path1 (os))

= getnth (os-current-taskid (os-waiting-output-handler-path1 (os)),
table (’9,

os-task-table (os-waiting-output-handler-path1 (os)))))

Event: Disable tm-cpu-os-waiting-output-handler-path1.

Theorem: mapup-cpu-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-waiting-output-handler-path1 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-output-handler-path1.

Theorem: mapup-regs-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-waiting-output-handler-path1 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-output-handler-path1.

Theorem: mapup-cc-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-waiting-output-handler-path1 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-output-handler-path1.

Theorem: mapup-error-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)
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∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-waiting-output-handler-path1 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-output-handler-path1.

Theorem: mapup-svcflag-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-waiting-output-handler-path1 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-output-handler-path1.

Theorem: mapup-svcid-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-waiting-output-handler-path1 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-output-handler-path1.

Theorem: mapup-task-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-waiting-output-handler-path1 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-output-handler-path1.

Theorem: mapup-tasks-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-waiting-output-handler-path1 (os))

= mapup-tasks (taskid , os))
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Event: Disable mapup-tasks-os-waiting-output-handler-path1.

Theorem: mapup-os-tasks-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (mapup-os-tasks (os-waiting-output-handler-path1 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-output-handler-path1.

Theorem: mapup-os-ibuffers-os-waiting-output-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-waiting-output-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-waiting-output-handler-path1.

Theorem: mapup-os-obuffers-os-waiting-output-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-waiting-output-handler-path1 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-output-handler-path1.

Theorem: mapup-os-mbuffers-os-waiting-output-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-waiting-output-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-output-handler-path1.

Theorem: mapup-queue-os-readyq-os-waiting-output-handler-path1
(good-os (os) ∧ tm-waiting (os))
→ (mapup-queue (os-readyq (os-waiting-output-handler-path1 (os)))

= enq (tm-interrupting-output-port (tm-oports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-waiting-output-handler-path1.

Theorem: mapup-os-status-table-os-waiting-output-handler-path1
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (table (’2, os-status-table (os-waiting-output-handler-path1 (os)))
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= putnth (’(0 0),
tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-waiting-output-handler-path1.

Theorem: tm-rwstate-os-waiting-output-handler-path1
tm-rwstate (os-waiting-output-handler-path1 (os)) = ’0

Event: Disable tm-rwstate-os-waiting-output-handler-path1.

Theorem: tm-clock-os-waiting-output-handler-path1
tm-clock (os-waiting-output-handler-path1 (os)) = ’1000

Event: Disable tm-clock-os-waiting-output-handler-path1.

Theorem: tm-iports-os-waiting-output-handler-path1
tm-iports (os-waiting-output-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-waiting-output-handler-path1.

Theorem: tm-oports-os-waiting-output-handler-path1
tm-oports (os-waiting-output-handler-path1 (os))
= tm-clear-output-interrupt (tm-interrupting-output-port (tm-oports (os)),

tm-oports (os))

Event: Disable tm-oports-os-waiting-output-handler-path1.

Theorem: ak-waiting-to-outputp-mapup-os
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (getnth (’2 ∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)))
→ ak-waiting-to-outputp (tm-interrupting-output-port (tm-oports (os)),

mapup-os (os))

Event: Disable ak-waiting-to-outputp-mapup-os.

Theorem: correctness-of-os-waiting-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))
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∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (mapup-os (os-waiting-output-handler-path1 (os))

= ak-waiting-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-output-handler-path1.

Theorem: mapup-base-os-waiting-output-handler-path2
good-os (os)
→ (mapup-base (taskid , os-waiting-output-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-output-handler-path2.

Theorem: mapup-limit-os-waiting-output-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-waiting-output-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-output-handler-path2.

Theorem: getseg-tm-memory-os-waiting-output-handler-path2
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-output-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-output-handler-path2.

(PROVE-LEMMA
TM-CPU-OS-WAITING-OUTPUT-HANDLER-PATH2-CROCK
(REWRITE)
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(EQUAL
(TM-CPU (OS-WAITING-OUTPUT-HANDLER-PATH2 OS))
(CONS
(GETNTH ’0

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’1

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’2

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’3

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’4

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’5

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(GETNTH ’6

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
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(CONS
(GETNTH ’7

(GETSEG ’0
’8
(GETNTH (TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))

(TABLE ’9 (OS-TASK-TABLE OS)))))
(CONS
(TM-PACK-PSW
(TM-UNPACK-CC
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS)))

(TM-UNPACK-ERROR
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS)))

(TM-UNPACK-SVCFLAG
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS)))

(TM-UNPACK-SVCID
(GETNTH

(PLUS ’8
(TIMES ’9

(TM-INTERRUPTING-OUTPUT-PORT (TM-OPORTS OS))))
(OS-TASK-TABLE OS))))

’NIL))))))))))
((ENABLE OS-WAITING-OUTPUT-HANDLER-PATH2 TM-CPU TM-R0 TM-R1 TM-R2 TM-R3 TM-R4

TM-R5 TM-R6 TM-R7 TM-UNPACK-CC TM-UNPACK-ERROR TM-UNPACK-SVCFLAG
TM-UNPACK-SVCID)

(ENABLE-THEORY TM-SHELLS GROUND-ZERO)
(DISABLE-THEORY T)))

Event: Disable tm-cpu-os-waiting-output-handler-path2-crock.

Theorem: tm-cpu-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-output-interruptp (tm-oports (os))))
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→ (tm-cpu (os-waiting-output-handler-path2 (os))
= getnth (os-current-taskid (os-waiting-output-handler-path2 (os)),

table (’9,
os-task-table (os-waiting-output-handler-path2 (os)))))

Event: Disable tm-cpu-os-waiting-output-handler-path2.

Theorem: mapup-cpu-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-waiting-output-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-output-handler-path2.

Theorem: mapup-regs-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-waiting-output-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-output-handler-path2.

Theorem: mapup-cc-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-waiting-output-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-output-handler-path2.

Theorem: mapup-error-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-waiting-output-handler-path2 (os))
= mapup-error (taskid , os))
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Event: Disable mapup-error-os-waiting-output-handler-path2.

Theorem: mapup-svcflag-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-waiting-output-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-output-handler-path2.

Theorem: mapup-svcid-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-waiting-output-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-output-handler-path2.

Theorem: mapup-task-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-waiting-output-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-output-handler-path2.

Theorem: mapup-tasks-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-waiting (os)

∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-waiting-output-handler-path2 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-output-handler-path2.

Theorem: mapup-os-tasks-os-waiting-output-handler-path2
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(good-os (os)
∧ (tm-waiting (os) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (mapup-os-tasks (os-waiting-output-handler-path2 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-output-handler-path2.

Theorem: mapup-os-ibuffers-os-waiting-output-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-waiting-output-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-waiting-output-handler-path2.

Theorem: mapup-os-obuffers-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (mapup-os-obuffers (os-waiting-output-handler-path2 (os))
= deq-ith-buffer (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os)))

Event: Disable mapup-os-obuffers-os-waiting-output-handler-path2.

Theorem: mapup-os-mbuffers-os-waiting-output-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-waiting-output-handler-path2 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-output-handler-path2.

Theorem: mapup-queue-os-readyq-os-waiting-output-handler-path2
(good-os (os) ∧ tm-waiting (os))
→ (mapup-queue (os-readyq (os-waiting-output-handler-path2 (os)))

= enq (tm-interrupting-output-port (tm-oports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-waiting-output-handler-path2.

Theorem: mapup-os-status-table-os-waiting-output-handler-path2
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
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→ (table (’2, os-status-table (os-waiting-output-handler-path2 (os)))
= putnth (’(0 0),

tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-waiting-output-handler-path2.

Theorem: tm-rwstate-os-waiting-output-handler-path2
tm-rwstate (os-waiting-output-handler-path2 (os)) = ’0

Event: Disable tm-rwstate-os-waiting-output-handler-path2.

Theorem: tm-clock-os-waiting-output-handler-path2
tm-clock (os-waiting-output-handler-path2 (os)) = ’1000

Event: Disable tm-clock-os-waiting-output-handler-path2.

Theorem: tm-iports-os-waiting-output-handler-path2
tm-iports (os-waiting-output-handler-path2 (os)) = tm-iports (os)

Event: Disable tm-iports-os-waiting-output-handler-path2.

Theorem: tm-oports-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (tm-oports (os-waiting-output-handler-path2 (os))
= tm-start-output (qfirst (getnth (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os))),
tm-interrupting-output-port (tm-oports (os)),
tm-oports (os)))

Event: Disable tm-oports-os-waiting-output-handler-path2.

Theorem: correctness-of-os-waiting-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))
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= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (mapup-os (os-waiting-output-handler-path2 (os))

= ak-waiting-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-output-handler-path2.

Theorem: mapup-base-os-waiting-output-handler-path3
good-os (os)
→ (mapup-base (taskid , os-waiting-output-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-waiting-output-handler-path3.

Theorem: mapup-limit-os-waiting-output-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-waiting-output-handler-path3 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-output-handler-path3.

Theorem: getseg-tm-memory-os-waiting-output-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-output-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-output-handler-path3.

Theorem: mapup-cpu-os-waiting-output-handler-path3
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-waiting-output-handler-path3 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-output-handler-path3.

Theorem: mapup-regs-os-waiting-output-handler-path3
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(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-waiting-output-handler-path3 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-output-handler-path3.

Theorem: mapup-cc-os-waiting-output-handler-path3
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-waiting-output-handler-path3 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-output-handler-path3.

Theorem: mapup-error-os-waiting-output-handler-path3
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-waiting-output-handler-path3 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-output-handler-path3.

Theorem: mapup-svcflag-os-waiting-output-handler-path3
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-waiting-output-handler-path3 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-output-handler-path3.

Theorem: mapup-svcid-os-waiting-output-handler-path3
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-waiting-output-handler-path3 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-output-handler-path3.

Theorem: mapup-task-os-waiting-output-handler-path3
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-waiting-output-handler-path3 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-output-handler-path3.

Theorem: mapup-tasks-os-waiting-output-handler-path3
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(good-os (os) ∧ (tm-waiting (os) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-waiting-output-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-output-handler-path3.

Theorem: mapup-os-tasks-os-waiting-output-handler-path3
(good-os (os) ∧ tm-waiting (os))
→ (mapup-os-tasks (os-waiting-output-handler-path3 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-output-handler-path3.

Theorem: mapup-os-ibuffers-os-waiting-output-handler-path3
good-os (os)
→ (mapup-os-ibuffers (os-waiting-output-handler-path3 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-waiting-output-handler-path3.

Theorem: mapup-os-obuffers-os-waiting-output-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-waiting-output-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-waiting-output-handler-path3.

Theorem: mapup-os-mbuffers-os-waiting-output-handler-path3
good-os (os)
→ (mapup-os-mbuffers (os-waiting-output-handler-path3 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-output-handler-path3.

Theorem: tm-rwstate-os-waiting-output-handler-path3
tm-rwstate (os-waiting-output-handler-path3 (os)) = ’1

Event: Disable tm-rwstate-os-waiting-output-handler-path3.

Theorem: tm-clock-os-waiting-output-handler-path3
tm-clock (os-waiting-output-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-waiting-output-handler-path3.
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Theorem: tm-iports-os-waiting-output-handler-path3
tm-iports (os-waiting-output-handler-path3 (os)) = tm-iports (os)

Event: Disable tm-iports-os-waiting-output-handler-path3.

Theorem: tm-oports-os-waiting-output-handler-path3
tm-oports (os-waiting-output-handler-path3 (os))
= tm-clear-output-interrupt (tm-interrupting-output-port (tm-oports (os)),

tm-oports (os))

Event: Disable tm-oports-os-waiting-output-handler-path3.

Theorem: not-ak-waiting-to-outputp-mapup-os
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (getnth (’2 ∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)))
→ (¬ ak-waiting-to-outputp (tm-interrupting-output-port (tm-oports (os)),

mapup-os (os)))

Event: Disable not-ak-waiting-to-outputp-mapup-os.

Theorem: correctness-of-os-waiting-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (mapup-os (os-waiting-output-handler-path3 (os))

= ak-waiting-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-output-handler-path3.

Theorem: mapup-base-os-waiting-output-handler-path4
good-os (os)
→ (mapup-base (taskid , os-waiting-output-handler-path4 (os))

= mapup-base (taskid , os))
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Event: Disable mapup-base-os-waiting-output-handler-path4.

Theorem: mapup-limit-os-waiting-output-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-waiting-output-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-waiting-output-handler-path4.

Theorem: getseg-tm-memory-os-waiting-output-handler-path4
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-waiting-output-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-waiting-output-handler-path4.

Theorem: mapup-cpu-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cpu (taskid , os-waiting-output-handler-path4 (os))

= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-waiting-output-handler-path4.

Theorem: mapup-regs-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-regs (taskid , os-waiting-output-handler-path4 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-waiting-output-handler-path4.

Theorem: mapup-cc-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-cc (taskid , os-waiting-output-handler-path4 (os))

= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-waiting-output-handler-path4.

Theorem: mapup-error-os-waiting-output-handler-path4
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(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-error (taskid , os-waiting-output-handler-path4 (os))

= mapup-error (taskid , os))

Event: Disable mapup-error-os-waiting-output-handler-path4.

Theorem: mapup-svcflag-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcflag (taskid , os-waiting-output-handler-path4 (os))

= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-waiting-output-handler-path4.

Theorem: mapup-svcid-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-svcid (taskid , os-waiting-output-handler-path4 (os))

= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-waiting-output-handler-path4.

Theorem: mapup-task-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ ((taskid ∈ N) ∧ (taskid < ’16))))
→ (mapup-task (taskid , os-waiting-output-handler-path4 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-waiting-output-handler-path4.

Theorem: mapup-tasks-os-waiting-output-handler-path4
(good-os (os) ∧ (tm-waiting (os) ∧ (taskid ∈ N)))
→ (mapup-tasks (taskid , os-waiting-output-handler-path4 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-waiting-output-handler-path4.

Theorem: mapup-os-tasks-os-waiting-output-handler-path4
(good-os (os) ∧ tm-waiting (os))
→ (mapup-os-tasks (os-waiting-output-handler-path4 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-waiting-output-handler-path4.

Theorem: mapup-os-ibuffers-os-waiting-output-handler-path4
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good-os (os)
→ (mapup-os-ibuffers (os-waiting-output-handler-path4 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-waiting-output-handler-path4.

Theorem: mapup-os-obuffers-os-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (mapup-os-obuffers (os-waiting-output-handler-path4 (os))
= deq-ith-buffer (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os)))

Event: Disable mapup-os-obuffers-os-waiting-output-handler-path4.

Theorem: mapup-os-mbuffers-os-waiting-output-handler-path4
good-os (os)
→ (mapup-os-mbuffers (os-waiting-output-handler-path4 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-waiting-output-handler-path4.

Theorem: tm-rwstate-os-waiting-output-handler-path4
tm-rwstate (os-waiting-output-handler-path4 (os)) = ’1

Event: Disable tm-rwstate-os-waiting-output-handler-path4.

Theorem: tm-clock-os-waiting-output-handler-path4
tm-clock (os-waiting-output-handler-path4 (os)) = tm-clock (os)

Event: Disable tm-clock-os-waiting-output-handler-path4.

Theorem: tm-iports-os-waiting-output-handler-path4
tm-iports (os-waiting-output-handler-path4 (os)) = tm-iports (os)

Event: Disable tm-iports-os-waiting-output-handler-path4.

Theorem: tm-oports-os-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))
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∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (tm-oports (os-waiting-output-handler-path4 (os))
= tm-start-output (qfirst (getnth (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os))),
tm-interrupting-output-port (tm-oports (os)),
tm-oports (os)))

Event: Disable tm-oports-os-waiting-output-handler-path4.

Theorem: correctness-of-os-waiting-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (tm-waiting (os)
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (mapup-os (os-waiting-output-handler-path4 (os))

= ak-waiting-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-output-handler-path4.

Theorem: correctness-of-os-waiting-output-handler
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ tm-waiting (os)))
→ (mapup-os (os-waiting-output-handler (os))

= ak-waiting-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-waiting-output-handler.

Theorem: mapup-base-os-running-output-handler-path1
good-os (os)
→ (mapup-base (taskid , os-running-output-handler-path1 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-output-handler-path1.

Theorem: mapup-limit-os-running-output-handler-path1
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good-os (os)
→ (mapup-limit (taskid , os-running-output-handler-path1 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-output-handler-path1.

Theorem: getseg-tm-memory-os-running-output-handler-path1
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-output-handler-path1 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-output-handler-path1.

Theorem: tm-cpu-os-running-output-handler-path1-crock
tm-cpu (os-running-output-handler-path1 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-output-handler-path1-crock.

Theorem: tm-cpu-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (tm-cpu (os-running-output-handler-path1 (os))

= getnth (os-current-taskid (os-running-output-handler-path1 (os)),
table (’9,

os-task-table (os-running-output-handler-path1 (os)))))

Event: Disable tm-cpu-os-running-output-handler-path1.

Theorem: mapup-cpu-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
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os-status-table (os))
= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cpu (taskid , os-running-output-handler-path1 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-output-handler-path1.

Theorem: mapup-regs-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-regs (taskid , os-running-output-handler-path1 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-output-handler-path1.

Theorem: mapup-cc-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cc (taskid , os-running-output-handler-path1 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-output-handler-path1.

Theorem: mapup-error-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))
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= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-error (taskid , os-running-output-handler-path1 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-output-handler-path1.

Theorem: mapup-svcflag-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcflag (taskid , os-running-output-handler-path1 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-output-handler-path1.

Theorem: mapup-svcid-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcid (taskid , os-running-output-handler-path1 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-output-handler-path1.

Theorem: mapup-task-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
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∧ ((taskid ∈ N) ∧ (taskid < ’16))))))
→ (mapup-task (taskid , os-running-output-handler-path1 (os))

= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-output-handler-path1.

Theorem: mapup-tasks-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (taskid ∈ N)))))

→ (mapup-tasks (taskid , os-running-output-handler-path1 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-output-handler-path1.

Theorem: mapup-os-tasks-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (mapup-os-tasks (os-running-output-handler-path1 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-output-handler-path1.

Theorem: mapup-os-ibuffers-os-running-output-handler-path1
good-os (os)
→ (mapup-os-ibuffers (os-running-output-handler-path1 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-running-output-handler-path1.

Theorem: mapup-os-obuffers-os-running-output-handler-path1
good-os (os)
→ (mapup-os-obuffers (os-running-output-handler-path1 (os))

= mapup-os-obuffers (os))
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Event: Disable mapup-os-obuffers-os-running-output-handler-path1.

Theorem: mapup-os-mbuffers-os-running-output-handler-path1
good-os (os)
→ (mapup-os-mbuffers (os-running-output-handler-path1 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-output-handler-path1.

Theorem: mapup-queue-os-readyq-os-running-output-handler-path1
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (mapup-queue (os-readyq (os-running-output-handler-path1 (os)))

= enq (tm-interrupting-output-port (tm-oports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-running-output-handler-path1.

Theorem: mapup-os-status-table-os-running-output-handler-path1
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (table (’2, os-status-table (os-running-output-handler-path1 (os)))

= putnth (’(0 0),
tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-running-output-handler-path1.

Theorem: tm-rwstate-os-running-output-handler-path1
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-output-handler-path1 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-output-handler-path1.

Theorem: tm-clock-os-running-output-handler-path1
tm-clock (os-running-output-handler-path1 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-output-handler-path1.
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Theorem: tm-iports-os-running-output-handler-path1
tm-iports (os-running-output-handler-path1 (os)) = tm-iports (os)

Event: Disable tm-iports-os-running-output-handler-path1.

Theorem: tm-oports-os-running-output-handler-path1
tm-oports (os-running-output-handler-path1 (os))
= tm-clear-output-interrupt (tm-interrupting-output-port (tm-oports (os)),

tm-oports (os))

Event: Disable tm-oports-os-running-output-handler-path1.

Theorem: correctness-of-os-running-output-handler-path1
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (mapup-os (os-running-output-handler-path1 (os))

= ak-running-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-output-handler-path1.

Theorem: mapup-base-os-running-output-handler-path2
good-os (os)
→ (mapup-base (taskid , os-running-output-handler-path2 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-output-handler-path2.

Theorem: mapup-limit-os-running-output-handler-path2
good-os (os)
→ (mapup-limit (taskid , os-running-output-handler-path2 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-output-handler-path2.

Theorem: getseg-tm-memory-os-running-output-handler-path2
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(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-output-handler-path2 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-output-handler-path2.

Theorem: tm-cpu-os-running-output-handler-path2-crock
tm-cpu (os-running-output-handler-path2 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-output-handler-path2-crock.

Theorem: tm-cpu-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (tm-cpu (os-running-output-handler-path2 (os))

= getnth (os-current-taskid (os-running-output-handler-path2 (os)),
table (’9,

os-task-table (os-running-output-handler-path2 (os)))))

Event: Disable tm-cpu-os-running-output-handler-path2.

Theorem: mapup-cpu-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cpu (taskid , os-running-output-handler-path2 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-output-handler-path2.
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Theorem: mapup-regs-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-regs (taskid , os-running-output-handler-path2 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-output-handler-path2.

Theorem: mapup-cc-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-cc (taskid , os-running-output-handler-path2 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-output-handler-path2.

Theorem: mapup-error-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-error (taskid , os-running-output-handler-path2 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-output-handler-path2.

Theorem: mapup-svcflag-os-running-output-handler-path2
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(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcflag (taskid , os-running-output-handler-path2 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-output-handler-path2.

Theorem: mapup-svcid-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-svcid (taskid , os-running-output-handler-path2 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-output-handler-path2.

Theorem: mapup-task-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ ((taskid ∈ N) ∧ (taskid < ’16))))))

→ (mapup-task (taskid , os-running-output-handler-path2 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-output-handler-path2.

Theorem: mapup-tasks-os-running-output-handler-path2
(good-os (os)

1087



∧ ((¬ tm-waiting (os))
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((getnth (’2
∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (taskid ∈ N)))))

→ (mapup-tasks (taskid , os-running-output-handler-path2 (os))
= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-output-handler-path2.

Theorem: mapup-os-tasks-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (mapup-os-tasks (os-running-output-handler-path2 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-output-handler-path2.

Theorem: mapup-os-ibuffers-os-running-output-handler-path2
good-os (os)
→ (mapup-os-ibuffers (os-running-output-handler-path2 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-running-output-handler-path2.

Theorem: mapup-os-obuffers-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (mapup-os-obuffers (os-running-output-handler-path2 (os))
= deq-ith-buffer (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os)))

Event: Disable mapup-os-obuffers-os-running-output-handler-path2.
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Theorem: mapup-os-mbuffers-os-running-output-handler-path2
good-os (os)
→ (mapup-os-mbuffers (os-running-output-handler-path2 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-output-handler-path2.

Theorem: mapup-queue-os-readyq-os-running-output-handler-path2
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ (getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4))))
→ (mapup-queue (os-readyq (os-running-output-handler-path2 (os)))

= enq (tm-interrupting-output-port (tm-oports (os)),
mapup-queue (os-readyq (os))))

Event: Disable mapup-queue-os-readyq-os-running-output-handler-path2.

Theorem: mapup-os-status-table-os-running-output-handler-path2
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (table (’2, os-status-table (os-running-output-handler-path2 (os)))

= putnth (’(0 0),
tm-interrupting-output-port (tm-oports (os)),
table (’2, os-status-table (os))))

Event: Disable mapup-os-status-table-os-running-output-handler-path2.

Theorem: tm-rwstate-os-running-output-handler-path2
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-output-handler-path2 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-output-handler-path2.

Theorem: tm-clock-os-running-output-handler-path2
tm-clock (os-running-output-handler-path2 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-output-handler-path2.

Theorem: tm-iports-os-running-output-handler-path2
tm-iports (os-running-output-handler-path2 (os)) = tm-iports (os)
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Event: Disable tm-iports-os-running-output-handler-path2.

Theorem: tm-oports-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (tm-oports (os-running-output-handler-path2 (os))
= tm-start-output (qfirst (getnth (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os))),
tm-interrupting-output-port (tm-oports (os)),
tm-oports (os)))

Event: Disable tm-oports-os-running-output-handler-path2.

Theorem: correctness-of-os-running-output-handler-path2
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (mapup-os (os-running-output-handler-path2 (os))

= ak-running-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-output-handler-path2.

Theorem: mapup-base-os-running-output-handler-path3
good-os (os)
→ (mapup-base (taskid , os-running-output-handler-path3 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-output-handler-path3.

Theorem: mapup-limit-os-running-output-handler-path3
good-os (os)
→ (mapup-limit (taskid , os-running-output-handler-path3 (os))

= mapup-limit (taskid , os))
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Event: Disable mapup-limit-os-running-output-handler-path3.

Theorem: getseg-tm-memory-os-running-output-handler-path3
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-output-handler-path3 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-output-handler-path3.

Theorem: tm-cpu-os-running-output-handler-path3-crock
tm-cpu (os-running-output-handler-path3 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-output-handler-path3-crock.

Theorem: tm-cpu-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (tm-cpu (os-running-output-handler-path3 (os))

= getnth (os-current-taskid (os-running-output-handler-path3 (os)),
table (’9,

os-task-table (os-running-output-handler-path3 (os)))))

Event: Disable tm-cpu-os-running-output-handler-path3.

Theorem: mapup-cpu-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-running-output-handler-path3 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-output-handler-path3.

Theorem: mapup-regs-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
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∧ ((taskid ∈ N) ∧ (taskid < ’16)))))
→ (mapup-regs (taskid , os-running-output-handler-path3 (os))

= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-output-handler-path3.

Theorem: mapup-cc-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-running-output-handler-path3 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-output-handler-path3.

Theorem: mapup-error-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-running-output-handler-path3 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-output-handler-path3.

Theorem: mapup-svcflag-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-running-output-handler-path3 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-output-handler-path3.

Theorem: mapup-svcid-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-running-output-handler-path3 (os))
= mapup-svcid (taskid , os))
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Event: Disable mapup-svcid-os-running-output-handler-path3.

Theorem: mapup-task-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-running-output-handler-path3 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-output-handler-path3.

Theorem: mapup-tasks-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-running-output-handler-path3 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-output-handler-path3.

Theorem: mapup-os-tasks-os-running-output-handler-path3
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (mapup-os-tasks (os-running-output-handler-path3 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-output-handler-path3.

Theorem: mapup-os-ibuffers-os-running-output-handler-path3
good-os (os)
→ (mapup-os-ibuffers (os-running-output-handler-path3 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-running-output-handler-path3.

Theorem: mapup-os-obuffers-os-running-output-handler-path3
good-os (os)
→ (mapup-os-obuffers (os-running-output-handler-path3 (os))

= mapup-os-obuffers (os))

Event: Disable mapup-os-obuffers-os-running-output-handler-path3.
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Theorem: mapup-os-mbuffers-os-running-output-handler-path3
good-os (os)
→ (mapup-os-mbuffers (os-running-output-handler-path3 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-output-handler-path3.

Theorem: tm-rwstate-os-running-output-handler-path3
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-output-handler-path3 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-output-handler-path3.

Theorem: tm-clock-os-running-output-handler-path3
tm-clock (os-running-output-handler-path3 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-output-handler-path3.

Theorem: tm-iports-os-running-output-handler-path3
tm-iports (os-running-output-handler-path3 (os)) = tm-iports (os)

Event: Disable tm-iports-os-running-output-handler-path3.

Theorem: tm-oports-os-running-output-handler-path3
tm-oports (os-running-output-handler-path3 (os))
= tm-clear-output-interrupt (tm-interrupting-output-port (tm-oports (os)),

tm-oports (os))

Event: Disable tm-oports-os-running-output-handler-path3.

Theorem: correctness-of-os-running-output-handler-path3
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os))))))
→ (mapup-os (os-running-output-handler-path3 (os))

= ak-running-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))
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Event: Disable correctness-of-os-running-output-handler-path3.

Theorem: mapup-base-os-running-output-handler-path4
good-os (os)
→ (mapup-base (taskid , os-running-output-handler-path4 (os))

= mapup-base (taskid , os))

Event: Disable mapup-base-os-running-output-handler-path4.

Theorem: mapup-limit-os-running-output-handler-path4
good-os (os)
→ (mapup-limit (taskid , os-running-output-handler-path4 (os))

= mapup-limit (taskid , os))

Event: Disable mapup-limit-os-running-output-handler-path4.

Theorem: getseg-tm-memory-os-running-output-handler-path4
(good-os (os) ∧ (taskid < ’16))
→ (getseg (mapup-base (taskid , os),

mapup-limit (taskid , os),
tm-memory (os-running-output-handler-path4 (os)))

= getseg (mapup-base (taskid , os),
mapup-limit (taskid , os),
tm-memory (os)))

Event: Disable getseg-tm-memory-os-running-output-handler-path4.

Theorem: tm-cpu-os-running-output-handler-path4-crock
tm-cpu (os-running-output-handler-path4 (os)) = tm-cpu (os)

Event: Disable tm-cpu-os-running-output-handler-path4-crock.

Theorem: tm-cpu-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (tm-cpu (os-running-output-handler-path4 (os))

= getnth (os-current-taskid (os-running-output-handler-path4 (os)),
table (’9,

os-task-table (os-running-output-handler-path4 (os)))))

Event: Disable tm-cpu-os-running-output-handler-path4.
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Theorem: mapup-cpu-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cpu (taskid , os-running-output-handler-path4 (os))
= mapup-cpu (taskid , os))

Event: Disable mapup-cpu-os-running-output-handler-path4.

Theorem: mapup-regs-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-regs (taskid , os-running-output-handler-path4 (os))
= mapup-regs (taskid , os))

Event: Disable mapup-regs-os-running-output-handler-path4.

Theorem: mapup-cc-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-cc (taskid , os-running-output-handler-path4 (os))
= mapup-cc (taskid , os))

Event: Disable mapup-cc-os-running-output-handler-path4.

Theorem: mapup-error-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-error (taskid , os-running-output-handler-path4 (os))
= mapup-error (taskid , os))

Event: Disable mapup-error-os-running-output-handler-path4.

Theorem: mapup-svcflag-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))
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∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcflag (taskid , os-running-output-handler-path4 (os))
= mapup-svcflag (taskid , os))

Event: Disable mapup-svcflag-os-running-output-handler-path4.

Theorem: mapup-svcid-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-svcid (taskid , os-running-output-handler-path4 (os))
= mapup-svcid (taskid , os))

Event: Disable mapup-svcid-os-running-output-handler-path4.

Theorem: mapup-task-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os))
∧ ((taskid ∈ N) ∧ (taskid < ’16)))))

→ (mapup-task (taskid , os-running-output-handler-path4 (os))
= mapup-task (taskid , os))

Event: Disable mapup-task-os-running-output-handler-path4.

Theorem: mapup-tasks-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os))

∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (taskid ∈ N))))
→ (mapup-tasks (taskid , os-running-output-handler-path4 (os))

= mapup-tasks (taskid , os))

Event: Disable mapup-tasks-os-running-output-handler-path4.

Theorem: mapup-os-tasks-os-running-output-handler-path4
(good-os (os)
∧ ((¬ tm-waiting (os)) ∧ tm-some-output-interruptp (tm-oports (os))))
→ (mapup-os-tasks (os-running-output-handler-path4 (os))

= mapup-os-tasks (os))

Event: Disable mapup-os-tasks-os-running-output-handler-path4.
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Theorem: mapup-os-ibuffers-os-running-output-handler-path4
good-os (os)
→ (mapup-os-ibuffers (os-running-output-handler-path4 (os))

= mapup-os-ibuffers (os))

Event: Disable mapup-os-ibuffers-os-running-output-handler-path4.

Theorem: mapup-os-obuffers-os-running-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (mapup-os-obuffers (os-running-output-handler-path4 (os))
= deq-ith-buffer (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os)))

Event: Disable mapup-os-obuffers-os-running-output-handler-path4.

Theorem: mapup-os-mbuffers-os-running-output-handler-path4
good-os (os)
→ (mapup-os-mbuffers (os-running-output-handler-path4 (os))

= mapup-os-mbuffers (os))

Event: Disable mapup-os-mbuffers-os-running-output-handler-path4.

Theorem: tm-rwstate-os-running-output-handler-path4
(good-tm (os) ∧ (¬ tm-waiting (os)))
→ (tm-rwstate (os-running-output-handler-path4 (os)) = tm-rwstate (os))

Event: Disable tm-rwstate-os-running-output-handler-path4.

Theorem: tm-clock-os-running-output-handler-path4
tm-clock (os-running-output-handler-path4 (os)) = tm-clock (os)

Event: Disable tm-clock-os-running-output-handler-path4.

Theorem: tm-iports-os-running-output-handler-path4
tm-iports (os-running-output-handler-path4 (os)) = tm-iports (os)

Event: Disable tm-iports-os-running-output-handler-path4.

Theorem: tm-oports-os-running-output-handler-path4

1098



(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),
os)))))

→ (tm-oports (os-running-output-handler-path4 (os))
= tm-start-output (qfirst (getnth (tm-interrupting-output-port (tm-oports (os)),

mapup-os-obuffers (os))),
tm-interrupting-output-port (tm-oports (os)),
tm-oports (os)))

Event: Disable tm-oports-os-running-output-handler-path4.

Theorem: correctness-of-os-running-output-handler-path4
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os))

∧ ((¬ tm-waiting (os))
∧ ((getnth (’2

∗ tm-interrupting-output-port (tm-oports (os)),
os-status-table (os))

6= ’4)
∧ (¬ array-qemptyp (os-current-obuffer (tm-interrupting-output-port (tm-oports (os)),

os)))))))
→ (mapup-os (os-running-output-handler-path4 (os))

= ak-running-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-output-handler-path4.

Theorem: correctness-of-os-running-output-handler
(good-os (os)
∧ (tm-some-output-interruptp (tm-oports (os)) ∧ (¬ tm-waiting (os))))
→ (mapup-os (os-running-output-handler (os))

= ak-running-output-interrupt-handler (tm-interrupting-output-port (tm-oports (os)),
mapup-os (os)))

Event: Disable correctness-of-os-running-output-handler.

Theorem: tm-svcid-mapup-task
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-svcid (mapup-task (qfirst (mapup-queue (os-readyq (os))), os))

= tm-svcid (os))

Event: Disable tm-svcid-mapup-task.
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Theorem: getnth-mapup-tasks-corollary
((i < ’16) ∧ (i ∈ N))
→ (getnth (i , mapup-tasks (’0, os)) = mapup-task (i , os))

Event: Disable getnth-mapup-tasks-corollary.

Theorem: tm-svcid-mapup-os-tasks
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-svcid (getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os)))
= tm-svcid (os))

Event: Disable tm-svcid-mapup-os-tasks.

Theorem: tm-svcid-getnth-ak-pstates
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-svcid (getnth (qfirst (ak-readyq (mapup-os (os))),

ak-pstates (mapup-os (os))))
= tm-svcid (os))

Event: Disable tm-svcid-getnth-ak-pstates.

Theorem: tm-regs-mapup-task
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-regs (mapup-task (qfirst (mapup-queue (os-readyq (os))), os))

= tm-regs (os))

Event: Disable tm-regs-mapup-task.

Theorem: tm-regs-mapup-os-tasks
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-regs (getnth (qfirst (mapup-queue (os-readyq (os))), mapup-os-tasks (os)))

= tm-regs (os))

Event: Disable tm-regs-mapup-os-tasks.

Theorem: tm-regs-getnth-ak-pstates
(good-os (os) ∧ (¬ tm-waiting (os)))
→ ((tm-r2 (getnth (qfirst (ak-readyq (mapup-os (os))),

ak-pstates (mapup-os (os))))
= tm-r2 (os))
∧ (tm-r3 (getnth (qfirst (ak-readyq (mapup-os (os))),

ak-pstates (mapup-os (os))))
= tm-r3 (os)))
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Event: Disable tm-regs-getnth-ak-pstates.

Theorem: ak-readyq-mapup-os
good-os (os) → (mapup-queue (os-readyq (os)) = ak-readyq (mapup-os (os)))

Event: Disable ak-readyq-mapup-os.

Theorem: correctness-of-svc-handler
(good-os (os) ∧ ((¬ tm-waiting (os)) ∧ (¬ tm-errorp (os))))
→ (mapup-os (os-svc-handler (os)) = ak-svc-handler (mapup-os (os)))

Event: Disable correctness-of-svc-handler.

Theorem: ak-waiting-mapup-os
good-os (os) → (ak-waiting (mapup-os (os)) = tm-waiting (os))

Event: Disable ak-waiting-mapup-os.

Theorem: ak-iports-mapup-os
good-os (os) → (ak-iports (mapup-os (os)) = tm-iports (os))

Event: Disable ak-iports-mapup-os.

Theorem: correctness-of-input-interrupt-handler
(good-os (os) ∧ tm-some-input-interruptp (tm-iports (os)))
→ (mapup-os (os-input-interrupt-handler (os))

= ak-input-interrupt-handler (tm-interrupting-input-port (ak-iports (mapup-os (os))),
mapup-os (os)))

Event: Disable correctness-of-input-interrupt-handler.

Theorem: ak-oports-mapup-os
good-os (os) → (ak-oports (mapup-os (os)) = tm-oports (os))

Event: Disable ak-oports-mapup-os.

Theorem: correctness-of-output-interrupt-handler
(good-os (os) ∧ tm-some-output-interruptp (tm-oports (os)))
→ (mapup-os (os-output-interrupt-handler (os))

= ak-output-interrupt-handler (tm-interrupting-output-port (ak-oports (mapup-os (os))),
mapup-os (os)))
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Event: Disable correctness-of-output-interrupt-handler.

Theorem: tm-error-mapup-task
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-error (mapup-task (qfirst (mapup-queue (os-readyq (os))), os))

= tm-error (os))

Event: Disable tm-error-mapup-task.

Theorem: tm-error-mapup-os-tasks
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-error (getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os)))
= tm-error (os))

Event: Disable tm-error-mapup-os-tasks.

Theorem: tm-svcflag-mapup-task
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-svcflag (mapup-task (qfirst (mapup-queue (os-readyq (os))), os))

= tm-svcflag (os))

Event: Disable tm-svcflag-mapup-task.

Theorem: tm-svcflag-mapup-os-tasks
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (tm-svcflag (getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os)))
= tm-svcflag (os))

Event: Disable tm-svcflag-mapup-os-tasks.

Theorem: not-tm-in-supervisor-mode-mapup-task
¬ tm-in-supervisor-mode (mapup-task (taskid , os))

Event: Disable not-tm-in-supervisor-mode-mapup-task.

Theorem: not-tm-in-supervisor-mode-getnth-mapup-os-tasks
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (¬ tm-in-supervisor-mode (getnth (qfirst (mapup-queue (os-readyq (os))),

mapup-os-tasks (os))))
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Event: Disable not-tm-in-supervisor-mode-getnth-mapup-os-tasks.

Theorem: ak-input-interruptp-mapup-os
good-os (os)
→ (ak-input-interruptp (mapup-os (os)) = tm-input-interruptp (os))

Event: Disable ak-input-interruptp-mapup-os.

Theorem: ak-output-interruptp-mapup-os
good-os (os)
→ (ak-output-interruptp (mapup-os (os)) = tm-output-interruptp (os))

Event: Disable ak-output-interruptp-mapup-os.

Theorem: ak-errorp-mapup-os
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (ak-errorp (mapup-os (os)) = tm-errorp (os))

Event: Disable ak-errorp-mapup-os.

Theorem: ak-svc-interruptp-mapup-os
(good-os (os) ∧ (¬ tm-waiting (os)))
→ (ak-svc-interruptp (mapup-os (os)) = tm-svc-interruptp (os))

Event: Disable ak-svc-interruptp-mapup-os.

Theorem: ak-clock-interruptp-mapup-os
good-os (os)
→ (ak-clock-interruptp (mapup-os (os)) = tm-clock-interruptp (os))

Event: Disable ak-clock-interruptp-mapup-os.

Theorem: os-step-implements-ak-step
good-os (os) → (mapup-os (os-step (os)) = ak-step (mapup-os (os)))

Event: Disable os-step-implements-ak-step.

Theorem: mapup-cpu-tm-post-interrupt
mapup-cpu (taskid , tm-post-interrupt (interrupt , os)) = mapup-cpu (taskid , os)

Event: Disable mapup-cpu-tm-post-interrupt.
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Theorem: mapup-task-tm-post-interrupt
mapup-task (taskid , tm-post-interrupt (interrupt , os))
= mapup-task (taskid , os)

Event: Disable mapup-task-tm-post-interrupt.

Theorem: mapup-tasks-tm-post-interrupt
mapup-tasks (taskid , tm-post-interrupt (interrupt , os))
= mapup-tasks (taskid , os)

Event: Disable mapup-tasks-tm-post-interrupt.

Theorem: mapup-os-tm-post-interrupt
mapup-os (tm-post-interrupt (interrupt , os))
= ak-post-interrupt (interrupt , mapup-os (os))

Event: Disable mapup-os-tm-post-interrupt.

Definition:
bak-processor (ak , oracle)
= if listp (oracle)

then ak-step (ak-post-interrupt (car (oracle),
bak-processor (ak , cdr (oracle))))

else ak endif

Theorem: bak-implements-ak
bak-processor (ak , oracle) = ak-processor (ak , reverse (oracle))

Event: Disable bak-implements-ak.

Theorem: bos-implements-bak
good-os (os)
→ (mapup-os (bos-processor (os, oracle))

= bak-processor (mapup-os (os), oracle))

Event: Disable bos-implements-bak.

Theorem: os-implements-ak
(good-os (os) ∧ plistp (oracle))
→ (mapup-os (os-processor (os, oracle))

= ak-processor (mapup-os (os), oracle))

Event: Disable os-implements-ak.
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Theorem: correctness-of-operating-system
(good-os (os) ∧ plistp (oracle))
→ (mapup-os (tm-processor (os, os-oracle (os, oracle)))

= ak-processor (mapup-os (os), oracle))

Event: Disable correctness-of-operating-system.

Definition: project-ith-task (i , os) = project (i , mapup-os (os))

Theorem: os-implements-parallel-tasks
(good-os (os)
∧ (plistp (oracle)

∧ finite-numberp (i , length (ak-pstates (mapup-os (os))))))
→ (project-ith-task (i , tm-processor (os, os-oracle (os, oracle)))

= task-processor (project-ith-task (i , os),
i ,
control-oracle (i , mapup-os (os), oracle)))
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164, 168–172, 176, 178, 179,
190, 191, 207, 218–254, 256–
273, 279, 387, 433, 434, 436,
438, 448, 460, 465, 467, 475,
488, 489, 492, 494, 496, 498,
500, 503, 509, 522, 524, 526,
528, 531–533, 537, 549, 550,
552, 553, 557, 560, 566, 572,
573, 575–577, 673, 747, 750,
751, 754, 758, 759, 762, 763,

766, 770, 774, 775, 778, 779,
782, 785, 789, 792, 795, 796,
799, 802, 881, 906, 913, 920,
921, 927, 931, 938, 939, 946,
947, 954, 958, 964, 965, 971,
975, 981, 982, 987, 988, 993,
1099, 1100

tm-svcid-addr, 99
tm-svcid-getnth-ak-pstates, 1100
tm-svcid-mapup-address-space, 227
tm-svcid-mapup-os-tasks, 1100
tm-svcid-mapup-task, 1099
tm-svcidlub, 92
tm-svcidsize, 91
tm-svmode, 92–97, 100, 122, 163,

168–172, 176, 178, 179, 190–
193, 208

tm-svmode-address-space, 208
tm-testi-opcode, 109
tm-testo-opcode, 109
tm-time-opcode, 109
tm-unary-instructionp, 108, 111, 269,

323, 327
tm-unpack-cc, 98, 105, 107, 371, 389,

396, 403
tm-unpack-cc-tm-pack-psw, 389
tm-unpack-error, 98, 105, 107, 371,

389, 396, 403
tm-unpack-error-tm-pack-psw, 389
tm-unpack-svcflag, 98, 99, 105, 371,

389, 396, 403
tm-unpack-svcflag-tm-pack-psw, 389
tm-unpack-svcid, 98, 99, 105, 107,

371, 390, 396, 403
tm-unpack-svcid-tm-pack-psw, 390
tm-user-mode, 100
tm-wait-opcode, 109
tm-wait-state, 100
tm-waiting, 100, 115, 363–365, 370,

377, 380–388, 390–392, 404,
411, 412, 420, 429, 432–436,
439, 440, 442, 444, 446–448,
450, 452, 454, 455, 457, 458,
460, 461, 463, 465, 467, 470,
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472, 475, 477, 480, 482, 485–
489, 492, 494, 496, 498, 500,
503, 505, 507, 509, 512, 514,
517, 519, 521, 522, 524, 526,
528, 531–533, 535, 537, 539,
541, 543, 546, 548–550, 552,
553, 555, 557, 560, 562, 564,
566, 568, 570, 572, 573, 575–
577, 580, 582, 585, 588, 591,
593, 596, 598, 600, 601, 603,
605, 608, 611, 613, 616, 618,
620, 621, 623–625, 628, 630,
633, 636, 638, 641, 643, 645,
647, 648, 650, 652, 655, 658,
661, 663, 665, 666, 668, 670,
671, 673, 675, 677, 680, 682,
685, 687, 689, 691, 694, 696,
697, 699, 701–704, 706, 709,
711, 714, 716, 718, 720, 722,
725, 727, 729, 730, 732, 733,
735–740, 743, 744, 746, 747,
750, 753, 754, 757–759, 761–
763, 765, 766, 768–775, 777–
779, 781, 782, 784, 785, 787–
789, 791, 792, 794–799, 801–
803, 806, 807, 810–812, 815,
816, 819, 822, 825, 826, 829,
830, 833–835, 838–840, 842,
843, 846, 847, 849–851, 853–
855, 858, 859, 862, 864, 865,
868–870, 873, 874, 876, 877,
880–885, 889–896, 898–906,
908–931, 933–958, 960–975,
977–993, 996–1000, 1003–
1007, 1010–1019, 1021–1057,
1060–1062, 1064, 1066–1076,
1078–1103

tm-waiting-iff-array-qemptyp-os
-readyq, 364

tm-waiting-os-error-handler-pat
h1, 743

tm-waiting-os-svc-receive-handle
r-path1, 766

tm-waiting-os-svc-send-handler-p

ath1, 750
tm-waiting-os-svc-tyi-handler-p

ath1, 781
tm-waiting-os-svc-tyo-handler-p

ath1, 792
tm-waiting-os-waiting-input-han

dler-path4, 819
dler-path5, 822
dler-path6, 825

tm-waiting-os-waiting-output-ha
ndler-path3, 862
ndler-path4, 864

tm-waiting-tm-fetch-execute, 388
tm-wordlub, 85
tm-wordsize, 85
tm-zero-carry-condition, 97
tm-zero-no-carry-condition, 97
trace-arithmetic, 395
trace-array-queue-facts, 396
trace-clock-interrupt-handler, 447
trace-clock-interrupt-handler-t

hru-save-state, 440
o-dispatcher, 442
o-finish, 446
o-restore-state, 444

trace-error-handler-path1, 458
trace-error-handler-path2, 460
trace-error-handler-thru-save-st

ate, 450
trace-error-handler-to-dispatche

r, 452
trace-error-handler-to-finish, 457
trace-error-handler-to-restore-

state, 455
trace-error-handler-to-wait-state, 454
trace-input-interrupt-handler, 882
trace-os-error-handler, 460
trace-output-interrupt-handler, 883
trace-running-input-handler, 673
trace-running-input-handler-pat

h1, 647
h2, 648
h3, 650
h4, 668
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h5, 670
h6, 671

trace-running-input-handler-thr
u-save-state, 628

trace-running-input-handler-to-
lpsw1, 641
lpsw2, 643
lpsw3, 645
lpsw4, 663
lpsw5, 665
lpsw6, 666
resume-task1, 633
resume-task2, 636
resume-task3, 638
resume-task4, 655
resume-task5, 658
resume-task6, 661

trace-running-input-handler-to-i
buffer-full-test, 630
buffer-full-test2, 652

trace-running-output-handler, 736
trace-running-output-handler-pat

h1, 730
h2, 732
h3, 733
h4, 735

trace-running-output-handler-th
ru-save-state, 706

trace-running-output-handler-to
-lpsw1, 716
-lpsw2, 718
-lpsw3, 727
-lpsw4, 729
-obuffer-empty-test, 709
-obuffer-empty-test2, 720
-resume-task1, 711
-resume-task2, 714
-resume-task3, 722
-resume-task4, 725

trace-svc-interrupt-handler, 882
trace-svc-receive-handler, 532
trace-svc-receive-handler-path1, 522
trace-svc-receive-handler-path2, 524
trace-svc-receive-handler-path3, 526

trace-svc-receive-handler-path4, 531
a, 528
b, 531

trace-svc-receive-handler-thru-
delivery, 509
save-state, 498

trace-svc-receive-handler-to-di
spatcher, 503

trace-svc-receive-handler-to-lp
sw, 507

trace-svc-receive-handler-to-qe
mptyp-test, 500

trace-svc-receive-handler-to-sv
c-resume-task1, 512
c-resume-task2, 514
c-resume-task3, 517
cr1, 519
cr2, 521
cr3, 521

trace-svc-receive-handler-to-wait
-state, 505

trace-svc-send-handler, 498
trace-svc-send-handler-path1, 488
trace-svc-send-handler-path2, 489
trace-svc-send-handler-path3, 492
trace-svc-send-handler-path4, 496
trace-svc-send-handler-path4a, 494
trace-svc-send-handler-path4b, 496
trace-svc-send-handler-thru-enq

ueue, 475
trace-svc-send-handler-thru-save

-state, 463
trace-svc-send-handler-to-dispat

cher, 467
trace-svc-send-handler-to-lpsw, 472
trace-svc-send-handler-to-qfullp

-test, 465
trace-svc-send-handler-to-svc-re

sume-task1, 477
sume-task2, 480
sume-task3, 482

trace-svc-send-handler-to-svcr1, 484
trace-svc-send-handler-to-svcr2, 486
trace-svc-send-handler-to-svcr3, 487
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trace-svc-send-handler-to-wait-
state, 470

trace-svc-tyi-handler, 553
trace-svc-tyi-handler-path1, 549
trace-svc-tyi-handler-path2, 550
trace-svc-tyi-handler-path3, 552
trace-svc-tyi-handler-thru-delive

ry, 546
trace-svc-tyi-handler-thru-save

-state, 535
trace-svc-tyi-handler-to-dispat

cher, 539
trace-svc-tyi-handler-to-lpsw, 543
trace-svc-tyi-handler-to-qemptyp

-test, 537
trace-svc-tyi-handler-to-svcr, 548
trace-svc-tyi-handler-to-wait-st

ate, 541
trace-svc-tyo-handler, 577
trace-svc-tyo-handler-path1, 572
trace-svc-tyo-handler-path2, 573
trace-svc-tyo-handler-path3, 575
trace-svc-tyo-handler-path4, 576
trace-svc-tyo-handler-thru-enque

ue, 566
trace-svc-tyo-handler-thru-save

-state, 555
trace-svc-tyo-handler-to-dispat

cher, 560
trace-svc-tyo-handler-to-lpsw, 564
trace-svc-tyo-handler-to-qfullp

-test, 557
trace-svc-tyo-handler-to-svcr1, 568
trace-svc-tyo-handler-to-svcr2, 570
trace-svc-tyo-handler-to-wait-st

ate, 562
trace-waiting-input-handler, 625
trace-waiting-input-handler-pat

h1, 600
h2, 601
h3, 603
h4, 621
h5, 623
h6, 624

trace-waiting-input-handler-thr
u-readyq-empty-test, 580

trace-waiting-input-handler-to-
dispatcher1, 585
dispatcher2, 588
dispatcher3, 590
dispatcher4, 608
dispatcher5, 611
dispatcher6, 613
lpsw1, 593
lpsw2, 596
lpsw3, 598
wait1, 616
wait2, 618
wait3, 620

trace-waiting-input-handler-to-i
buffer-full-test, 582
buffer-full-test2, 605

trace-waiting-output-handler, 704
trace-waiting-output-handler-pat

h1, 699
h2, 700
h3, 702
h4, 703

trace-waiting-output-handler-th
ru-readyq-empty-test, 675

trace-waiting-output-handler-to
-dispatcher1, 680
-dispatcher2, 682
-dispatcher3, 691
-dispatcher4, 694
-lpsw1, 685
-lpsw2, 687
-obuffer-empty-test, 677
-obuffer-empty-test2, 689
-wait1, 695
-wait2, 697

tracing-lemmas, 395
transitivity-of-permutation, 27
transitivity-of-permutation-base

-case, 27
transitivity-of-permutation-ind

uction, 27
uction-step, 27
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translate-dc, 319, 325
translate-dc-arg, 319
translate-dc-arglist, 319
translate-instruction, 325
translate-source, 325, 329

yet-another-difference-plus-cro
ck, 15

zerop-remainder-difference, 17
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