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The purpese of this letter is twofold: firstly to illustrats the
usefulness of the notationel technique of the "conditional critical sectign®
g3 devzioped by CL,A.R.Hoars and P.Brinmch Hensen, secondly to publish an

zlgorithm that, =lft-ough trivial, is extremely uzsful when you need it.

We consider a number of producer/consumer nairs, where cair. is
: i
coupled via an informatior stream containing n, oertions. We assume all
i
portions to ba of equal length and the finite buffer that should contain alil

portions of all streams ta have a capacity of "tot" portions,

In the technigue of the corditional critical section we declare a
composite variable "W consiging of all the n. {imitially = O) and the

sariable £ (initially = tot'.

Ta synchronize producers and coasamers such that
ol O<n - for all i
- i

o Z n < tot
i 1=

we. c3n consider the solution

tongsekdtion . : with v when n. > 0 do
1

i
begin fi= £ + 1; noi=on. 1; etc end

i Eng
produztion. @ with v when ¥ 2> 0 do

begip n.t=n, +1; Ti= f - 1; etc and

1

#ierx the rules of the conditional critical sectionm imply that

; tharks to the clause "with v" at any momert in time anly one of the

prowesses will exeoute the section following it
2} if the condition following "when" is found satisfied, the statement

foliowing its "go" will be cxecuted in the same critical section
3 if the condition following "when" is fourd rot satisfied, the process
in guestion will he put to sieep, i.e. sttached to a queus assaciated with v

4)£after completion of a critical statement the corresponding queve will be
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-camnod and it ore of tre cordivions is fourd fulfilled thes corresporcing
crocess will be woxen Lo and will be allowed To perfoom itz critical statement,

{In the zbave text "etc" stands Tor the actual removal or addition of a pertion.)

The abouve solution, sithough guaranteeing the inegualities a) and b) has

two undesirable properties:
1) when the effort of waking up takss place on the "horest" basis:t"first
come, first served", in the casz of total output limitation a siow comsumer
will eventually slow down all other consumers to its slow spesd
2; in the case of a stopped consumer, its information stream may accupy the
2} buffer and thersby block all ather sirsams.

L=t riﬁgi 1} be the minimum number af cortions that the buffer needs
to accomodate for a smooth processing af streami. With the sams composite
variable "v", consisting of all the ny {initially = O) and f (initially =

tot =2, r_ ) > 0, the solution
i 1 -

consumption,: with v when n, > 0 do
i =  —= i -

i

begin if n, > r, then fi= £ = 13
Legan 14 A ; nen

erd

“roductian,: with v when n, <<t or f > O do
1 - —_— 1 i — —_—

begin npi=ong +1;

i
if n, = r_ then fi= § = |

1 i

etic

end

slzrantess O < f = tot -A§:max(n,, ri} and the two objections don't hold
- i
wyrore, As a matter of fact, the abssnce of the danger of individual starvation

‘or any of the streams is now independent of the particular waking up strategy.

“= extension to poritiors of differsnt eize is straightrorward.



