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In'\'r’oo\ucinq o Couirse oOn  Progiram desiqn and
! [ (%

Ly
presentclion.
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Historicell ,.’Hne nature OF +he "Drczﬁro\mmin&

c)')cz.“er?%_? has” oeen w';deb misunderstood and

the <l .cu”:l of ]omjro\mming has loeen jrossb
e

underes!imated.

The \Grs+ progrom '?acl into the Firs‘]‘ stored -
progrom controlled COmI.)ov}ef' ~the EDSRC
n Cambric{je, Ené]o\nd—- was sum)oseol o cause
the wachine o )Or'injr a Joble of SO,uc.res,Ldl')ich
was d“lj Fr\nl"ed_ The second Frc:-&ro.m, which
wias {Z}r‘”_"\'ab}e o Fr'nme NUMDErs | Loas , however,
wr'ong. Cof\sec]uevx)rb, ri(gl’\vl {?‘wn “”16 bg'inn}r:j,
dJhe academic C.ommuni}'j had been ‘warned
ond should know better than o bel; e
the Frogr-amm‘!rlj chellenge. Tt did know
be:Her and warned, but or decades its
Wernings have been Su/}')j?ressec\ and drowned
our bo Yhe propaconde. nachines o? *Hﬁe Com-

9 PP ¢S

wrer industry —in })or)riCM}ar TBM~ and op
he /\%n-\—c:gon. For the )oro)r?cjr';on O{D their in-
—‘QFQS'\'S,-—"\‘\QS?. or‘ﬁo\ni:s:ﬁ"wn.s ’H’)Ou\a}‘nl‘ W Vi)‘O«]
Yo comvince dhe j@nercﬂ Fub]ic Fhot progrom-

min WEGS no Serous roblem, Yhat - rec)u}rec:)
no '|n4e|\i3enc:e and certainly no eduwcation.

With the o ro pricde pr‘agramrnin lcmgua_e.s
E);bo}ol, ’PVI) and ﬂolo\q Fmﬁr‘gm-

— such as /L
mins's Frob!ems wou’c{ meH GS Snow N -”qe
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Under these Fres:ur‘es i+ hoas been c\iﬁ?mﬂl‘ o

821‘ /\Dr;‘?rammifjj MQ'“"!OdOleEj cxc_‘ce}:'}ed as o

-}ofaic. acedemic research ond +€a¢\f\ir\j.
The boarriers were o litHe Jess unsurmountable
in those socieHes n which  TBM ond  the
@en-}o\jc.m had less power; the -@o\‘ that, 'n recent
developments | both organnc'\ims have lost
all of Yheir <5m~F\us credibili} CIC nol more)

Should in -Hfl?s es C)‘ GBSSIS A mericon

G)@Par]‘meﬁ}.j of Com];m}}r\wj Science in ca¥c\f\an3
wup.

F * X ¥

This course is (Cj'l\/ev"l {?‘Om Yhe ositiom J-)no}
an Qcac\emi"c.q\b *ec{uco}gci_gom uring, Scien-
hob should ke oble qc;)oro rorm oF least an
order OF mo\xﬁni)rude better than +the aVeraoe
JQrOSrammer“ or the heacker without {&rmel
"‘Pain]f\ﬁ. Nojre. ’H’ua-} -Hn‘ns 1S c;l'irec}- cgnsequeﬂce
o() mJ T)OSihcms tha b (1) —-Hf\e roarammm
c:\no\nenge = o? St ic'rent,j ]’\Bf calibre ‘Yz
merit Geademic cemcern and that (i)
ho.\rmﬁ chsorbed on academic educx:m\'?orn-of‘
ho}- S}'mu\c( MQlce N Subs’}‘an‘}’\al diFﬁE‘r‘@nCe.
( Note lhat neither o]? these Fo-sHiovws 'S

necessaril shored [ O«” MJ accdemic co},

\eajues.).
—ﬂﬂe.re are a*‘ IQGS‘}‘ —}]nree Cliﬁgr?h}‘ wO:vs in
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which the *erm __"c«aum)rer progrom = is useci;
since 1 5\00.” nwse i}‘ in -Hnis course cnwb in
t+he last d{) the Yhree senses, let me list
Yhem. “ﬂnej could be called Jhe artistic,
the ]ega) . ond S‘oien}i{’?c in}?rPre4a4ian.

(i) 9!""‘!5“‘3- 'H‘ef‘e «}he Frc rom 1S oan Q,L;\"'OW\O-;O'PI

e g -

created oul OF curiosit y with Yhe intenbeon
d? Q\DServirla ts behaviour when exercised.
A rogram in s sense hes the intelleckial
stotus of “the P merican /}-—103 — " Let us
hois} it and look _1‘)3\/3 mow:.j salute. "
/Peo-?\e in BT and in Experimental CS
have o ')‘enoleanj o consider such ’ar}'is)‘i‘c

Progroms” wor'-]-lfl\y o’oJed-s of ocademic

concer n,

(i?) i__eﬁcﬂ_ Here the user is not swlo}ooseol
rEo.le lo know whot he wanks or needs, and
4Hek'__[>_no rommer is not Sup osec| feo.!iv to
Enceo whetl the user toants ‘or needs. Conse-
u\enHJ the rogrammer does not really know
whal “he delivers, nor does the user L_/reo\llj
kKN owd bd]'\&]' )’!e ‘Se)'s Here Fm‘ﬁro‘ms ancl 4:};@:#
docu mentadion  have +he inrellec kol stalus
of Jr\ma 3’@(4‘5 )awjefrs CUYH}DOS@: OF Cowurse K<jc:u.~
car.ﬂo} X ec}‘ -Hfuase +ex)-s '}o be c[eo.f',uho.m..
Ind g—ee g'cﬂm contradictions, but EIP
due. care hos been o !:'ecl, &ou Cowmﬂo%‘ Com -

)Olo»in. "ﬂqe y—nfjor‘ ‘slqor)'comii\j o—() -)—]ne 159Ql
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inter relro»hdﬁ _-w\n'.c}\ 15 -H)e Frec]om}han} one
in Yodoy's So]grmre indusl'r:j—-—- s +hat F
Frec‘udes Yechnical 1 rovement of the Ypm—-
duct.  Teeple in So@wam Engineerin ~ shoulol
7T sa SE 7~ dend o ad P the ‘?E: ~
R | °F <
erer)ore}o\\-:an‘
(iir) Egifohﬁe Here Yhe Pfojrcnm is viewed
68 & 5}q}-emen} i {)or‘mo.] \anﬁuczﬁe s i.€.
as o dormula. When the program's” s eciﬁcqﬁ
Bon has been stated in an equaill érMGl
)Om@ucje., the otuasl-icm o€ whether ~ Yhe pro-
5r0um mee*}s 3’(‘5 s]oec}fﬁca’}}m 'S then o
mo\“ﬂemo\—\ricq} c]ueshoﬂ. ‘Herel the pPregream
15 one o -H')e Jrri \e: rogram., S c.‘ica}-icm,
ple © progrom, spe
and T)roo Yot tYhe Frogmm meets the spe -~
Ciﬁc‘c"’?cm. Becamwse such o '}riF]e s a sound
ond solid mathematical ec{iﬁce, T hed ex-
Fec}‘ecl '~ my innocence +Fhatl this view o
)‘Dmﬂr‘o\ms wcsu]d O ea] o -”qe mQ}hema}'ical
community, bul iF dees no%, the reason be'mﬁ
—nr\c} the r“ec]u'nf"ed roof S__}[ﬁfe leaves no room
{)or \f\andquinﬁ and +hat the molthemadical

wild hes developed no reciction »@r- such
2. stule. We Sﬁck o f}ff third ih}erpre%a}ion

orp '}"he *erm ! oG Givrn "; wie are \’\G’O_dir:j {ér
I)mgr‘o‘ms Hﬂafat?e JOc.r" o() ‘he slatement of
proven Yreorems,

* ¥
X

The \dec OF ma*}'kemoe}iccﬂj )’;rovinj Yhe cor-
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r‘ec)mess oF]T)ro&r‘c;\ms 15 nNow more —H';c.n _3_0
beo.rs o]d. A mericon COmFan Scence hcs
hied do reclize this in the {??rm o() "Tarczaro-m
\mri'ﬁca}-im” _Qu)romos\fcl or nor— . 3‘|ven o
pregrom and it ST)@C;{?CO\HOY\, prove that the
former‘ 50}isﬁes the lotter, dthe idea loeing that
’/\6 Fro(aro,mmef Cw]ﬂcm') L'jovx Ccanno)‘ bo—”ﬂef \'\ﬁ‘”ﬁ
mo.”\emo}ics> would Pr‘ovide the T)rOgr‘am,
w\nﬂe *Hne rno.]-]nema}ician thom “Hou cannof
bother with the dedious {rivialities Of}? ronn -~
m'mj) would provide the correciness proof”
“ThTs r'loLicfA\ouus division o labowr ~i% is
reall wHing the cart before the horse-

g o oo | .
condemned  the uengcajnc:n Fro\)ew:} Yo ‘Fé“urve.
The frtffer ug of doing it is +the other wcij
rfoun ;ﬁivef‘- e = G’Ci(:;kcﬁa}im, ane des<i9ns
+the correciness FrOoE and, as thot des}ﬁ”
progresses, derives +he program to which the
Ff‘O«J—F s Gmol]cc;lole , & me hod known as ,
"desicgnin Fr‘oo{) cnd FI‘Ojr‘om hond in hand
“That 4his is « mu ch h’:ofe Fromisin N1 OF
doir\:g Hﬂ‘:flas than the o posteriori  veriffcation "
was well-known and understood a o’uc-r}'ar 0{7
o c;erdu{j age, but  viekimized ]0:3 1B, the
/?enh)ﬁon, and i]LS fpa}ligj S\ajsl‘em OF Ff)mat;j
and 5e.cmdc;r:) education, the USA has | alas,
been unable” 4o hear the message. Pe it
slowb, -Hﬂinjs seem 0 be CLwo.rBing, which could
be o Con sequence cfﬁmwing nternctiemnolization

Cwil-}” m oloqies fer this @ alling, noun ).
Y ePees Pret™9
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T exTJec\” -\—he maoin }ngred'uerﬂ‘s OF) this semes-
ters course +to be Yhe »{anow'wlcj ones.

® Q r‘eFlacemEﬂ} of —H’pe Cs}il“) f}rad;)ima!

“operatienal  seman hics b:j what is known as
//]DOS)‘JIO«)'}WQI SQMOn'\"iCSI’, oS -}he rov:'cle a
compact basis »@;r correctness proofs bithowt

exP\OdEB case-analuses.

e The essen}ials DF) ’}‘]"le IDT’Ed}CQ}‘e CQ,CMJU.S,
which T intend +o Pﬂzsen" as o very simF\e

and oeneral , and thus powerfil calculational
Yool {or the cchual ConS}ruchnn OF) ]OFOO% and
Frogr‘t}ums. ‘

o The li caHon o() lhe above o ihe design

and resznf Hon 0(7 C{Dc«r gum H]v:‘al) Sequen -
}'IO\\ Coanel 3() ’}i’me Fermi)'s, ]’70)"&“6[) Frogmms.

* Qnd, all the -hme, the critical consideration
of decisions taken oand convenlions adoplfc{.

Austin, 25 ﬂugus}' 1993
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