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LJ)’\OJ‘ \cd ')'O ”No’res on S‘}'r'uc}'uf‘ecl /Proqr'ammi
</

i
W,

The Pu\r]:ose o-F ‘“ﬁs )\is¥orica\ no+e is Yo descri}:e
the expe.ricnces w)\ic]\ in hindsight seem o hcve in-
ﬁuenced me w}\en 1 wrote EwDn49 ”No)-es on

5]'r‘uc]-ureal /PFOSrqmmfnﬂ in 1969. 'lee ﬂO']‘c is
bosed on wl‘\a.l- 1 f‘emember‘; T a6m sure

ML viemor
has bheen selechive and hence don'l Cla'nrnJH'le o):)-j
J'C'C‘-ivi}:j Of-”'\e rr‘O(Jessionq' h\‘sxorfan-

1 was jniroduced do lorOgr‘arnminj of the 1951
Summer ch\oo‘, jiven n CGmb'{‘fdﬁe L)j W.‘Ikes,
Wheeler ond ﬁi“, ond became in 1952 on o )’)arhl-ime
basis —ini)-iaa 2 doys ]oef week— dhe progra
OF) -H'»e Mo‘nhemal‘ich CEr\'}'fe

res

mwmenr
in Amsterd am; the

J‘ oF) —“ne week 1_ S;l'u\died %eor‘elicql /P)" sics
in Lejder\.

H O"\l model wios ’H‘\e )’)ro‘jr‘qm Of‘ﬁc‘nflax)'ion
-F?f‘ +\?\e SAC in Cambrid e, I -ﬁg“oued ik Closeb

whcn des&aninﬁ PrOjram "o G\J"ron in u\-, Ou\- (4|~

¥

and lil:)r“arj Och«niSc\“'ion r ‘H’\e ﬂﬂ?ﬁ 1N Qms-
}-ef‘clotm. /'i"or ‘“‘19. nex)‘ mac]ﬂines, ’Hne:, ?EQTQ, '”'xe

Q’RT“QC and +the X1 ]'Dr‘ojro.m notation and in)qu}-
would wver mMuch ollow ~ the same }DouH‘ern: I

Cleqr‘) wWos o« COﬂ‘Sei’"\f‘c\»h ve ;’)roﬁr&mmer. ﬁdcl Jro
this “thet the ANRHMAC's instrichion Buﬁzr— with
v eracil- 0{) one track op the drum, destroyed

the slores %Omo‘jene.ib, and yow will under‘semcl
'Hna"' 1- did no}‘ em\Oc..r‘k on aduenl—ures m'l'e.

L

7
Qui'o coders .


http://www.cs.utexas.edu/users/EWD/transcriptions/EWD13xx/EWD1308.html

EwD 1308 -1/

Tn 1955 T Yook Jhe decision not }o become o
H\&*ore]‘ical F)'\Jsicisl-, bu} '}o become G Oagrarmmenr
insteod. T 'l'ook thal decision \DacauSE T lna\o\
concluded '”'m)- oF ‘Hneorel-ical PL sics and rogrom.
Miﬂé, Ffogjr‘amminj eﬁ‘\loodiecl ]ﬂe Srecr}e-r' in*e)..

wal < Qllenje. o u See, n those dous T did
not suwifer —F:ZOM inl’e”ec}'uo.) modes{j. 'ﬁ' was o
dl']eﬁcu“ decision, »ﬁpr T had been Sr‘oomeul as
irsk-cless Scier\*if.;'l' and beCOm;nj N PrOjr‘ammer
looked like -Po.rewe“ F‘om sclence. When 1
explained ‘]-o R. van W njaar'd?n, mj then boss, MJ
cli Femma) )‘1&‘ -\-olcl me I:'\.a‘]' Co}mp:}ﬁers were l"ter'e
"’O S"”& and 'H"!acl in the world rograrmmin
I Coulaj ver we“ \oe 'H'\e one Cc~”e£> )-‘Za crea)rg
“Hﬂe Science ‘H‘\c.'l- wWe s S)‘i“ I&clcin . e‘H‘in ™m
FLJ&'CS c[egree in Le‘jder\ ]oecc.me cc?-@rgmalilg l‘c‘?
)98 done b..n“’\ Qs u'lc_kltj G }00553]9]2. (95 [N mo:H'er‘
Of -rac)'I no |or\86r‘ fe“‘ welcome in Lejcle"\i -H-\e
F‘jsici‘s)-s considered me o deser'}er and "H'\e, mcu”'ne—
makicionsl one OF \rJl'IOm OPen'\y Fridea )\imsellf’,On

’(O course knouirlj nO-”'\'ar';j o‘oc:w\+ compu)'er's, were

lec

Jus} Con‘}‘emfa‘}u.ous.)
In -nwe ynean *}ime Ca Porwern emerjed —(ér' ‘l-\ne. cO-

olaero\}'io:n \Del-ween me and m\g \f\c.r‘dwafe C.ol-
2

leagues Bram D Loopstra o Caorel S. Schollen.
gﬁer‘ »H’\e {;u.nc.)riOno.‘ SPechicav‘-ion o() 'Hﬁe Y}C)H" Q-
cl'\'.ng l’)gd )Jeen wf"\q“"Cn down (usuall }DJ me,),
‘Hm:a.)~ c{ocu.mer\" Served QS o ](inal of Con'}r‘c..c" ‘oe-
‘l'weer\ us: it told them what machine to desien

and Cons}ruc}“ while T knew whabl T could cSunt
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chine. e -,-arje} °F “\is cliu}sicm o la)aour‘ waes -”qu
Mj rojrams woulc{ loe r‘eac{ j -)—lﬂe -;—ime. 'H';e
co\nsfruc}ion 0(7 the wachine” hed heen com-

)’))e'}ed.

uPon w}n|e wri‘-fng o:“ -qu ]DO\SI'C Soﬁﬁ'wc\re -ﬁ:r‘ ‘”ne mo.-

Lookif}j ba_ck T oW o}oser—ve 'H’\a" ‘\Hne o."_)ov'e
arrange ment ]qas ]’md a Prc-{]ouncl inﬁu\enca on
how c? ﬁrew uI: as o T)r‘Ojf'ammef‘: 1 'ﬁbund i+
Ferfec}b normal -}O Fro ram (c):r hO)‘ e)- exis}'irﬁ
machines. Qs o ]’_j rodug'
ed in YY\J mind -Hnar 1 rrojr‘o.mmec‘ or ) € obS*rac}'
W?o.c"\ine asg SPeciﬁe_cl in J-)-.e, or ina‘ cloc.ume.n‘l‘, and
not .ﬁgr He aclucl F;&Ce oF) ]qor‘d ware . +he or’ugina.l
dOcumen‘} wWas no)‘ a c(escr'i]a)ion l:)u}' a ]’)r“eScriF'}ion,

and in n\e cCose o’p G discr‘e.]:vanCJ no4‘ qu l‘ex}-
bul +he actual hard ware would “be ot 'F)au.ll-.

il‘ )Decame irml iﬂgl‘ain-

A+ —H'ne ‘}ime T r‘ejar-oleo\ -Hnis division o? ]O\l::our'
anal -n'we l"ESu”-in raclice o rogqramwain f—_;r
non«fK'ls’hn ma&’?\injaes Gs Per‘-gej:-l j Y\Ormg’. GJ'er
I read aX Fmericon Gflic\e on wj Saﬁwcre
was alwags lql-e; T remember )De'mj very amoazed
when T €ad -H'\a)r \imi‘j-ec( avai)o‘bilib o‘() 'Hne ]'\ard-
ware Was o main cawnse, and T Conclu&eo\ “‘la}'
the Cir‘Cums}‘ances wnder W\'ﬁc]\ T had lE’or'neci
)’)ro romwmmin "'nao\ )Deer\ IQSS ComMmmon '”'lan I
had aSsunved.

O{) course T C.‘Ou\c\ no+ eXCluc{e @-om rm des;fjns
‘b’DOSr’c‘F)\i Cqs ercors On’\cl Si-ﬂ’\ilc.f‘ )D}CMISI')PS,
ut Suc Shor¥comf2j$ dic{ mo)~ W‘la.-)-*}‘ef‘ G3 )O’lj
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GS H')e mac)"\ine wes na)‘ T‘eo\dj zje?';, and a@er
+he c:om])le}-}on DF ‘he mo.clr\ine -HneJ cou(d ‘De
reac\‘ll identified as soon as the 'rnanifes‘]-eol
'\'heméje‘\fes, bt this lost COm‘@r):?n thoueht
wes denied to me in '\957 with  }ie intrSduchon
o the r‘eaL)rime in+errurl. W}meq Loor:sl-r‘c\ and
cholten Sujgesl“ed this '()ea’rure @r the X1, our
nexk maalr\'l-ne, 1 jo‘]' visions aF) m‘j T;r-oﬁr‘c.m
cansin lrreprodacible errors and 1 ponicked.
esing  fTTEpreemerele =0 P
Evenl’uo.nv) LOOPS}FO- Qnd Sc\nol}e:\ F))qured me
ouk op my resistonce and L studied their pro osal.
The gr‘s} Ql'\in 1 inves)'ijq¥ecl was w\'le—\-]ner" {could
demons)‘r‘a}‘e ‘Hﬂol‘ the machine s¥o4e coule be saved
and restored in such a waj —Hno\‘} in'}'er‘r‘u,o%ecl
Joro.arom.s Co":ld be con*inqec{ S if no“‘\irzj lqu
l’iquoened. .L demor\S‘}TO}'ed ins’reo.cl -”'lq,J- ﬂ' Cou’c\
no+ be done oand wm fiends ]")Od o chanje Hheir
)';ro‘]oosa\. Admittedle” the scencrios under hic

'H'xe oraz'mo.{ FroPoso\\ would {%m’, were \/er:j Umm\'el:

)Duvl" ‘l- Is can have Onb s)-re,qj-l'lnenecl mj Convic-
‘l"lOn thed T had 4o rel on G‘Pj“me’)l's ather
’H’]on on €>¢Y>erime,n}~s_ g‘\' 4 e -}-ime. ~“’)q" conviction
Wos aﬂao.r*er\)—\J nOJ*f__so widespread, ’FD" wp to
seven ears c\*‘-er‘ _L WOM‘O{ @r\c\ @aws in “ne

inl’efrup)- hardware o N ew commercial mac‘-.ines.

T hod o vev i“umina.)l‘in‘j GX)Oe.riEnce m 19589,
w\ne,n T had osed m collmcjues ot the Mo dhe-
M&)’i(:al Cen}r'e “H':c -Fo ow.‘rj Frob'e_m_ COnsider ']-wo

fograms3=s ‘“'lc\)- can c°mmuniaa}~e vio c."omic reads
andj wri}'es in o shared SJ-orc,‘ Cc.n.‘”wej be )oro
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jf&meed in Suc\) & Wa ‘H’IQ“‘ the executions 0? their

cri"icol Sec)r'aons eXc\uc\e eqc\\ o‘\')ngr' N ’Fime? So\u..

Yons came Fourin in, butr all \NrOns, SO eople
}ried ‘more Comf icated ‘solu bons. As “’:i&e
uir‘ed more und more elcﬂ;or’a}‘e c:ounFe?‘exO.mr]es
r 'Hﬂeir r‘ﬁlf\‘o«}}on, T L"C\.G\ do Cj‘wor\je -M"te
rules: laes': es -ﬂwe 'Pr—o roms —Hnej had o hand
'm an ar umen‘)‘ w"v ~]’E§» solu}ion was c.or'r‘ecl.
WIH—un oY %-o ours , -—n'\ .’.Dekker‘ l'lCanf'Ic]ec:\ e
Cn 4rue. So)uhor\ W‘t-)')'\ R55 corr*ec:;‘ncss Of‘ﬁumen-l.
Dekker \qo.c\ irst cmo\bsec\ +he T;roc obli o.)-ioﬂ.s)
-H'\e.r\ cl"roser\ +e S\"lc\loe o{) an G umc:n;‘ o.}~
would meet thermn  and then constructed +he
IiDrOjr‘am Yo which Yhis af“jumed'\“‘ was aPJolicqlsle.
Wos « ve:;j c]ear' exam?]e o L‘low muc\-\
one loses w]nen +he role o() Mo\]-)‘\ema.}'ics is
wn{fned to o osterjori veri fcation; in 1948
T would Tzub\isl\ o paper titled “ B conshraclive

’r

o-ralomack lo +he Fro}o em a() Program correctness .

Aind then there was QLSOL 60. We sauwu it
CoOmin in 1959 and im ]emen')-ed i} in the (?f.s)'
l’lal{) of 1960. 1 was J'errib\j offaid, -F:):.»r' this
'lm]oleme.r\}‘c('\-ion wWwas *Hﬂen ]O:j ars m moS"‘ am-
b”’ious‘ ]‘)FO‘ec"‘. RALCol 6o was S5O «(a’jr‘ a\']ec‘.ol o{)
fl—s -}-ime ﬁ'{o} even its desijners cid nol— )\'now
how 1o lmr:'emen)' i)‘, T “had never writhen «
c.om‘oi\er‘ and bhad to «chieve mj ool with a
machine H’\c} ]nacl onlj 4096 worgs oF s)‘or‘ajc.

(’ﬂne l&H-ef‘ COﬂS“'f—Q;nl‘ wWas course <« ]OleSSinﬁ

A dzssuise, but T don'd remember Seefn‘j Hrak
when“we slarted.)
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:Bﬂ +odgj‘s standards we did not know what we
were doinj3 we didl ﬂo“' drecm 0? i Gf(lj wuaran -
+ee ‘”\a)' our 1m le.mcn‘}c«)-icn wOulo\ 2&! o ec L—,e_
cause we hnew g.\l well thatl we lacked the lheore-
thI \(now\e&(je 'qu} would )DC needed +tor +hot We
did ere onb ~H«\in we could do under he circam -
'S}-ances, viz. ‘l'o'iteef O desiJn &S Simr;le and Sys-
bermatic os we could ond to check ‘HnaJ we L‘\ch
avoided all the misloakes we could +think Q]Q Even-
Jru.o»“ we learned hol we had made mMistekes

‘%‘.o.d nokr Yhought o : ond o\ﬁer‘ ol ‘Hne r‘erc.irs
Hhe COmF‘c]er was Qo loncer «s clean as we ho.d
origino\lb %orec{. C?E;S\j‘(
an re. o(.rec\ o humbef‘ o eIrTors oa4ter I hqd

(eﬂ Yhe Moathematical Centre in 196‘2.)

we

riASerman Q]’“E-“?— S"l“ ‘@)und

Riaht from +he skort we exrec}-e.al wo very c).ip.
€emﬁ ¢ 'oes o? errors, wril—.‘r}j ervofs, whose r'er:csir
'S )ﬂ‘l‘Vicf?, ond thinking errors +hal would send us
bac\« “O 'H-)e )dr‘o..ud'\nj boar‘cl, and H’Ie dis)-inchcan
hO~S )-.e.lr.'ed S beeau.se one Com):'c..L'S ‘\'l’tem ‘03
d‘:{){)ereﬂ;- ']rec\'\hiques. J.Q.Zo-nneveld and L com-
botted +he wr])—)nj errors \Ej codin -\-oje»)-]ner-,
eac\—\ with his own ']'ex)‘ N gon)' o )ﬂim; w\nen
we were c[cme, )70“\ owur ]-ex\-s were Punc)\e.c:l
inderenden}\ , the Iwo -l-a]oes were comrared me-
a}]c»r\ico.lb and arbout +wo clozen c.\iScr'e.‘:o.ncics
—?? T f‘eYnemb&r‘ Corr‘eo\'\ - s\-\oweoL U-]'D- /”16 -“m'n\(-
n errors we had ‘}T"IE'G\ o reven\- ) convingin
P ) J
— eo.c\n o“’ter‘ wk& -|-]ne T:rro]ooscd Sec)—ion wOulc{ wor\c.
Tr\ -Hm’s reoasonin we woula\ hn&'rnl c\iSc:uss 4he

wor\cinjs OP “1& CQm)'?ile,r‘ wk.‘le *H'le ‘FrOjr’am com-
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E.‘\ed was 1rected as o\alro., and this ex.Taer'!ence ]'\as
een \"\elr@\\ «{ér— \a-\-er, as 'ﬂ- made us accustomed
+O non-o er'o.‘-]or\c.\ Cor\sidero\hons OP T:ﬁ:)af‘am

Fexls.

“The w\wo\e e.xr)erience }\as made wme Se.r\‘s‘ul-\'vc -)o
whot loter would be called moclu.\arizo.lion or
divide ~and- rule or abshrachion, o e care with
which nterfaces hove }o be chosen and o the r)o_
lenbial scope o? Phe Pro revrmonm in challence in
36"1&(‘0\1. T has \'1€c\vi\:j contrib Fed }to my subse-
ciuen\* o)oinion "H\o} Cf&c\l"lﬂ c@nﬁdence N 'H"le
correckness o his cdesian WoS +he most imypor
40«\‘” \Dui- har‘des}' erae.r,w\‘ op -H'\e }')r‘Ojf‘ammaf‘ S
’l‘ask, T_ﬂ e worlc\ cbsessecd wi-“-. S]oee.d, -n\i:s was
not « universa“‘j Fopula( notion.

T r‘emembe,r /G‘)om -H\ose d“Js 4wo cles':jn Frincirles

-

thal hoave served me well ever since, viz.
(i) ]'ae-(ér*e. reall em\oar‘\('mj on o sizeable Pm{ec}, in
Gf“'iCulgr j:)e ofe S}'Of"inj ‘H"\C ]a%je. inve,s)-hnen OF

coding, 4ry do kill +he“project tirst, and
(ii) S}Zr)‘ (»?JE'H-\ -Nne mos\‘ c{iﬁ?m»”, mos}' ris\-fJ For)’s‘

H‘S‘-,

M rsk  test program was almost the empt
l:loc:QVAr F J FJ

i 50\5
]’Jeg'm rea\ x end ,

nokt -H]e most d; .c“\}‘ exarn ]e, bal my <4Ih Fesh
P I

was o double surmmation in which Jhe nested
calls o? the summalion rouwline were introduced
vioo the Par&me¥er mechanism, u\wi)e the summa-
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‘l‘ion rogjf}ne i456l€ l‘\oo\ been defined \"ecursive\ . In

FGSS‘urj we L\o\d demons-]‘ra}ed -»19, Va.lidib w}uo}

\:ecame \ftnOwh as Dense—n's ZDeuic.e.

Q-ﬂer‘ 4“'\1’5 imF\emen‘}'&‘hon ini‘er‘iude T returned n
-@drb 3ene(‘a‘ ‘}E‘r'ms -\-o -n’\e S}'i" O’oeﬂ )—>ro):>]em OF 'Hne

T)roT)er‘ coordination n nchronous

rincirJle asy
com)joncn]'s. Without bei d ' l\/ed T had

ftj ir’ec'H tnvo
witlnessed < —(3,@ yeers ecrlier IR eﬁgd—s o{)
COU\P]inj O\\I sor]'s o]() rur\cl')ed card equir:meﬂ'l' ')'o
the  X17 and had been Horriﬁed b +the degree o
com lica\-ion introdluced b Hhe inclusion o()
reol-dime commitments. Tor 5'|vnr.o[ici£«j's sake T
r]-]qere{ére ins‘lsl‘eol on //‘hme/l.essé desi ns, the cor-
rectness of which could be es)‘a‘o‘gsked loj dis-

cr‘e}-e reasonin on)‘j.

Q\mosl- unavoidalo\_j the wmodel oF Co«oTaem}rinj

Se(,‘]u,er‘\lviql /Pror_‘esses emercg ed : Sequen}'ia\ rocesses
Wt“‘\ Cb:j d mil—ion.|> undeer\cc\ relo}ive Speeds
and hencel or +the soke o{) their cooFer‘a-’-ion,

fc‘uilo]:eol wf‘H'I some )’Jrfrni‘)’}\fe-s —@r‘ %nckroniza-
lon,

Qno-nner (o) or‘)'uni} or Sim li ica)-ion wWe s re-
SGnPed }3 "}L]?g reco :Z'l}llf:ﬂ ‘“10}‘ —H-ue. +imin G- S E’T;}S
g 9 9 5P

belfween Ca ece o{)CommuniCaiior\ equ\.f en}- and
’“’16 Fro r‘o.rf '“ﬂo.}* used Ir)‘ were COMFEJ‘C[U sarm
Vne)‘ricc.\ be.!—weer\ "\}ne Awo ancl 'mcle]oenden¥' O

whether we had an }n‘Fa«)’- or out

ub device. Need-
\ess ‘o Soj, this  uni :'cc.}'ior\ her

Peo( o lot.
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When we 30’]‘ involved in the deséﬁn o{) +the THE
Hu”iTJrogr‘ammiﬂj 5354Ern, Scahn(j uf’ s,ow“j beaqme =
more and more é€x ]‘uci)’ coOncern. I‘)- )ﬂacl 1o, Ni}kiq
]rBﬁ, and )ooss‘:}:b elsewhere as we”, circulated as
a Sum:osecl lawo o(D Neture +heak "‘s&sl'em c,om)o]ex'nldu
In Some \n{%r‘nf}al sense would row s +the Square
o? Yhe number oFCOmT)Oﬂen‘l’S} the reasoning behind
il Was Simrle - eac\ﬁ COm‘oonen} COu.Id 'm}-@"?er‘e
buy“n each OH’ler‘ Comfohe,n}., er. — I:WJ- .'F i} were ‘}ru.e
}l would de @C)’O r‘u\e out S:ﬁ)‘ems bejOﬂc\ (=N
certain size. This evoked wy jnteresk in %s+ems
shruc fured in Such o wa‘«j hat "sostem c.om)olex’.b'
1N 4']’\6 Same inv{)or-mc\] Sense wo«»lg no\' row wmore
‘H'\O\r'\ (in&or\ with the size. 1n |957, Hhe expression
'?\Qders oF Zhsiraclion entered +the C.Om)'?uv]'ef‘ \inao_

Lel— me Close ’H]e clESCMSS'uon o() -H'\is e.r}so?\c bj
quoting +the last two sentences op EwD 123 /Coo]::er-
Q']'inj %equen)rio\] /?roccssin ”CSePl-em]oer 196‘5);

FSWGS "1 this moﬂogr‘c.]alwrcmj reader o clearer indjcotion
\,chd‘ \(inc\ cf hier‘c.rc\'\ica\‘ or‘cle('in cCarn be ex~
Ped-ec( o be relevant, T have reached one o? my

clea.(es‘\‘ ool\s. gnd G we not \"lc’:.Pel .Hm;.}‘ a
c.onagor\‘\'oaon wiﬂ'\ the ‘hricacies 0(7 Hulbpro rom-
mMin 3ives us < clec.rer' unders¥andinj o w\nal'

(&)

Uni[)rojrc.mmin\ﬁ \S o\l c-.‘bou.“'?”

Tn 1963 T swffered fg'om o deep depression, arH
Cawnsed BJ the rDﬁ)or\‘mer\xl w‘nick ]dotc\ n):\" acce‘ol-g - /
{)ormcxlrics aS relevant Yo its calling ond cli‘slpanclec\ 'Hwe
roup 1 had built w , ond partly " caused by my own
Ef'lesﬂ'c.}-'\orn wL\o\}‘ *o do Y\]:X JT }-mec.o ‘”'1:2]' ihj‘re“'ro-
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Sr.ua*c"J +the QLSOL imP'emen“-a-]-ior\ and the THE Huihi-
\7r03r‘amm\n S s‘-em \nqd on\ \oeer\ jSli}- exercises
and +hat Row hed Yo tackle +he rea Pro‘:lem
OF How 4o Do 'Di(-ﬁcu” _T]'\fnjs. Tn m c\clor'essea\
state it took me months o gather #?6

+o  write C@’f' 'H"l&t'o\ e tic I-EczscnS) E WD 249
“Notes on S%ruc-l-urCCr “Pro r‘omminj# (Qujuﬁ 19693;
it morked the bejinninj of ™Yy recoverj.

C,Ourclﬁc

gt J.—,-‘.es Yo Sjn'l'}wcsize the obove men}-iOned inSre-
dien’rs o? 'Hne T)recedirlﬁ decadc. —H' mer\j—ions on an
€or\3 Fa e “Mhe TJrOjram sf}ruc.)rure n Connec:'l'iOr;
with o convancjnj demonshrotion OF the correctness
o? the T’l’oﬁfo«m!, mentions asS our mental oids
"1) Eramerction, 2) Mathematical Thdackion, 3)
Qbs}r‘qc\-‘mn"' and ahout the ﬁrs]' and +he last
T quote (fom EWD249-14)

E“umefal'i\fe Feascninj 15 Q“ right as far‘as
i+ gees, bul as we are fother sloud-~wited i
does not 30 ve.v ]Q.r-. Enume.f‘c.xl"ive r‘eason‘mj
[E onb an ac\equg}-e men‘\'a\ ¥oo\ wnder Hne
severe beundor condition thal we onb use
ik vera mode.ral-e,lv. We should oFrJr*ecioJ—e
Qbsl’racl"ion @S Owr vMain men‘\‘al ‘\"ECL\niolue
o reduce H\e demands made urzon enuumera-

¥
l—i ve (ea sSoni na.

I )'\C.c\ Alf‘)?o.o\ ’\'\JO ex*er:{a)j SliMug! ‘H‘le 1968
NATO Conference on "SoFware ngineerin " in
9ar misch - (-Par')-en\-(ir'ck en ond ‘Hﬁe j‘(éunc\ing O-F
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‘H‘le IFIP Norkin O on ”,Pr‘o rGrmrvaan He'n"lodolo ”
-ﬂﬂcmks do the gbi?uh)-ois Xerog maciv\'\jr\e‘ m‘q-? Y
-]Pe:wri'Hen ‘!’exl- could S}Dr‘eqc.{ like wild—?;re, and
:P did so, ])rb]:‘c.\ab loeCQ_mse Peorjle ‘Fc)auno\ it re-
i‘es]nir:j in the r‘evalinj caulture characterized

L HyE 1968  IBM advertisement 1a) tDou)'c\mcc]iOn,
‘H’?c,} f‘eSen}'ea\ in wll colour Cu beamin Susie

Moayerd who had solved all her proaramnin
rc;jblems ):’j Swi)'cl'\in +o (PL/I F a)') arennj,
IBM did no“ liLte g’:ca Fopu\c\ril oé) m\_j :’?-exl-)-

-+ S‘l‘o\e 'H'}e ”\‘er‘m ’ S}rucluf‘?o\ FOgrarm v A and
tunder {}-5 ausFices Harlan “D. Mi‘l?g ‘)‘r‘iwalized
'H'\e ori(jino.l ccnce)':l‘ +o ‘H’le c\]oolfs]-\menL 0[7
the 30}0 stotement.

LOO\'\'.°IH ]Oac\( T C.C.r\ho‘}‘ -@.:\ J'O O)DSe.r‘\/e m
ear o %’érmal mo\‘]')'vema‘}ics os]- 4'\'\6 ‘]‘ime. TZ
1970 __[ )’\o-d s enl‘ more ’H"tc\r\ oy c:leche ]"lor)in\j
ancl -}hen ar"su-'mj -“‘mv)‘ )‘Dr‘o r‘c\mm'\nj WOu.lcl and
s]']o“\d become o mQH'léamoc"iCQ] activit ; T had
(f'e)c.rr‘cm ed the rogrammin ‘)‘Oxsk so as to
moke i“ ‘Q.'e“‘er‘ o.rfer?c\]o]e 5r~53 ma\-Hnema#coJ
1\rea\¥menl~, bt cor’e(&\b avoided c:r‘ew]-inj the
reclmreo\ Ma‘l‘l‘)emolics ™m sel_ T l’\a.ol lo wait
]@f- Bob Flo d, w‘no laid l‘aje ounc(a)-ion, —FOP Jim
Kinj, wlf'lo showed me "”’\e —ﬁrs €X Om \e. "H’)o.)- Con-
vinced me, and ﬁ:r"ronj 'Hoare, wko S]')owed how
5eman}'ics Cou(d he deﬁned in terms o‘[) —Hne
aXioms needed -@r the PrOO{)s OF roperties

Of rOjroms, and even then I did not 5!; )'ne Sig-
niﬁfance OF) th eir wof‘l»( {mmedio\)‘eb. 1 was

rec.lb S]ow.
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—'F;'nc.“j c. short stor ﬂFor‘ J()’»e record. In 1968, }he

Communicatons of he AC ™ ub\isheo\ o text OP mine
uncler '}L\e ")I‘He /The 30*‘0 s}‘c:lemenl- COns)de(‘ed hcf’m u):
which jn later wears would be most ‘Fr‘eciuen-“\j refer-

Seen NO more o fl‘ -“nc.n l*'s ‘)‘i‘}*\eijl‘fc}\ become o Cof-
ners4onc-: oF m‘j ?zme L)Q bec_omin (=% +€mF]cA—e: we
vmuld see ol\ sSorts ‘F r‘}i\c\es ulder -“ne I'l-i-He I/X
Considereé har‘m u[ ! or & mos)'- an X, inclucin one
‘H“ed /f:DD'ks)-ra\ fonsider-cd ]'\ormj{)ul ”. Buk u‘g\at
hod }\qr‘oened? 1 hed submitled o« paper under
the HHe ‘A case aao.msl- the ool s*‘atemer\’»”, which,
in order Jo SFeed ur. i"'.s rub r'cqhon' the editor had
anc,.q eol in}'o aﬂLea‘\'er '\-O 'H'le. Ec\}’]‘or‘”, an:{ al "H’TC
procéss he had given it o new Hitle of his own

?nven;"mﬂ! The editor was N’n]{lo.u.s N)r“\.

enceo[’ r‘egreH"o. l?' }'\owever, oP—‘er\ by authoers who hed

N uenen, 1OJur\e 2001
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