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F-Bu\ Loy o() in}roo\uc}ion
[ W T

Becaumse mos‘\' o{) -”\is 'IV\’lI‘OClU\C'}'iOh 15 non-—')-ec)'\-
nica] and 3e3r 1 won? Hyou lo believe we, L —@e’
compe“ed 1o oﬁ?er ou mey credentials. I have now
been em]o)obecl ‘ﬁ:r 37 eers, 30% ot a Government -
sponsored “Kesearch Tnshilule, 30 % o} a computer
mo.nugé.c-]ure.f', ond 40% o Un‘.vers'lhes) and most gf
this o} both sides o]() the ARlantic Ocean. 1 want
Yow o be conuvinced thed T know what T am 40\“cir:§
ahout.

1? we want do understand the world oround wus,
we must be wi”inj 1o Po.ce the fac')'s, even Fam\s
we usually dont +alk about because we have
been educ;oé:'eo\ -lo be C. )E-H-)e br)‘ as)wamed o{? '”"nem

Here s one swuch —?qch

Science 15 hoted because s mas}eb requires
too much hard work, and, b, the same Joken,
its Prach}ionerS, the sc}en-}is)-s, are hoted he-
Cause o? Yhe ower -“".e‘j derive ‘F‘om i+,

Let me rePeo.Jr this, so as do lne])': i+ do sink in:

Science s holed lbecause i}s maslret_.j requires
Yoo wmuch hard work, and, b:j Yoe same §o]<erx,
s Ff‘o\ch%'oners, the sciendisls, are holed be-
Counse oP ‘he )DO\AJG'F‘ —}hfb derive ‘G‘Om it

T should reraeo.’r it o -”'ﬁr‘c:l Jime hecause whotever
1 Sa:j -H\r"ee *\‘nmes is -i'l‘ue. Deem f}-]no.‘} cione.
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Jrom Yhe above, F‘E&Se dont conclude that T
om bitter, {%r 1 am Y\o‘}) T am L')uxs} realishic:
desho\\jin SC'lean)rs and 4)7@'“- work is o '}'}me-
honoured Aradition. Archimedes wos murdered
by the Romans, prm}ua was murdered bj
the C\f\ris“‘lans, the Moslims burned clown the
librar o? Pl)ekandria, and in 1794  Lavoisier

los? his head v the cwilloline because of the
7Uéf7‘a'i€'r p?jhe Fo)’)u\c\ce -“’io«')‘ ‘H"\e ’Ff'enc]q /\?evo-
lu}ion hacl ng wse {c):r Sclen}'nmLS. (Less anm N

decade leder, France had its next dictator, but
the reobhle never mode the connection.)

Tor reaswns 1 don't quie understand -Farﬂj‘
Probalo] loclk Q? in slrumcn‘,‘&}"l on — the science o
olnem\ej wiis  ver S\OMJ to emerae. 50 5‘0«-0,
as G \mc»'Hef‘ OF o\c}', Yheat i Yhe F\)rs} cdecade
OF Hus Cen}w:j, Blbert Einsglein develo ec the
theor OP Brownian motion because of the lo\n:ae.
A m ber c? C)'Iem'xs)'s r}}‘:o\'} shill reFMSEG\ bo kelicve
in -H'-Q O\Jownc'.b o]p mwn-er. Because Brownian
motion can be seen lhrough the m]crOSCO’:e
and ”seeinj is  believin I',
quua)f)‘ Yhat an o:}omiéj?
qm;)ﬂta}ive. oo servoble as}oec}.s oP the ‘ohzno~

Elns4ein no\';vel
e

< EXF]Gﬂa)r'loﬂ OF

menon  would e Conv)ncinﬁ. This wos very
neive  —kut dont blame Emslem, who was very
30t.m3__ {2;\« he cmb Cemnvincecd 'Hﬂe a\r‘ea Cem-
verted o the stubborn chemists jpoumc\ 3+ much
ea sier —}o dec\o\r‘e E\':ns"]ein's +})eo:j o? /Brown'nan
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mnoton o be “too mathemadical ”.

When +he science o? c]ﬂemish‘j even}uo\\lb emerged,
Qlchemtj had cﬂrec«d‘j o\l but dISQ/]o)Oemrecl.
Chemic.o\\l:% Sloeo\\(infj) there Yas bbeen an intel-

lectuwal in erregnum , butr L invitre Yom *OL.)Oih
me jpor“ & short wshile in Yhe -\HOugh’r experimen}
of envisaging chemistry with alchemy shill in
existence. Nﬁeed\e.ss to say, almost all the ﬁmd‘mﬁ
goes Yo the clchemists, who, in their eﬁ’or¥ Yo
ma ke So)c\ ﬁ-om d’)eaP ase moﬂeria\s‘ ot leasth
ottack o Frob\em OP—H’)C highes} social relevance,
Vviz. enoble +the Sovernmen} ‘o Pino\nce i}s W aTrs
with out '|nﬁic‘rir5 })ouer]:j on ‘the Peo]o]e‘ The
chemisks are derided because none of Pheir work
has contribuled anj}hinﬁ to the ceniral Prob)em
oF 3o\d-mo\\<ing. When c\’\emis}rg Yhen moaokes as-
Sumr)\—ions cdbout motter thet would exclude
5o\d-ma\<in3, it is accused o‘? beinf) Coun)rer(:ro-
ductive, demoro.\iz}ns, canch \’larmfu\ }o the ncdional
interesk. 'B:} the }‘ime chemlsHJ ac:cura‘}elj Pr‘edir}s
the ?&i\ure o? alc\nemfj‘s next oﬁ'\'em\o}, derision
}urns Into open hos\-ili\ljl ond, accused of”
washnj the %ax\:m:jer‘s money, several stale
universities are {orced 1o close down their
c}wemis\'r:j dePo\r}men}'s. Well, T Yhink tha} that
12 encwﬁ\n por owmr "l"housh‘} EKPerimenJ‘: P]ﬁani’asfj
has q\r‘ead\j come 4oo close o reo\lila‘
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Ne\], we all ¥now w\m} he Pened, Chemisir S
acc‘efr}ed GS G Sciénce . we ha.Jre i} 1/39;- i]-s Po)\u}ion
anol ot c]er:eﬁdencj on [}5 Froduc}s, bm}‘ we no
IC‘Y'ISCF )O\Qme '\# -{)or no\‘ l'!birlj ‘)O wcke 30]':1

Medicine has been o\cce}—r)-ed S G SCience . we

hote + ‘Q)r' the overpopu\c&lon cand the Soo.rinj
medical kil bul no lUﬂjEi" blame i} j@m not
)orccluc':nj the Elixier thed gives eternal jOu’}’}\.
Pstronom has loeen &CCQF*ed as o Science;
hote i+ dor removing the earth ﬁ-om the center

oﬁ? the universe hut no lcmﬁer* blame it «(c)or not
rea\‘:zinj Yhe c:s-)ro}o:'jer's dream 0(7 accurete pre-
diclion af +he ]QJv\fe. 'ﬁ\ej are acce.p‘}e.d &s Ssciences;
ot the same 4\me) the -ﬁouri.shin

‘H@G\ihs gems and (rDs}le, -Hne }\or‘o,scc::)oes in

otherwsise respec)-o‘}:le qucz‘mes, and

wie

b s Nness In

OVErN men}s

f‘e\‘b}r:ﬁ oN Gs}ro\OSers afé o hec\H'hJ )"E’minder‘
Yhot

Science s 5uc\f\ remains r‘e\)'ec}eo\ and Yhat

'nwe old dreoms )inger on. T!no.lb. one 3ener‘&\

remark abvout how sciences emerge: sciences

become r'eSFGC‘}OblC b:j Cc_rnﬁr\irlﬁ '}'h@mje]\/e.s ‘\O
-H'ze froeasi]o)e and SU«CCGSSC-.A b_j o\“owinﬁ -H'iemse\ves

1o be o]of)or}mnib-driveﬂ rc\nwer -n\an mission-
orien"‘Ed. ('ﬂf\is, b\b the wa‘j, 1S “.j mar\cﬁers

ho}e SU-CCQS$CLA\ scences bec:c;u.se i)- s nof rnissjon-

oriented, -n"lezj cannot mancge i+.)

Let us now lurn oar oJr}enhon ‘o Comlauhn

science . j} 1S ha’red, op course, |il<e C‘“j other science,
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Tn order Yo understand the s)oecipic. distaste i}
evokes, and along with i+ ol the pressures exerted
on i\', we should be aweare o-? all Yhe unrealishic
dreams it 'Pailed lo rea\'xze, {Dor, unrea)ishc Gs
'H‘\e(j mijh\‘ be) f\\ne Adreams \inger‘ on, -ﬂﬂe dreoams
have been so many, thel T must resirick m:,sel?

*\O -)lﬁe. MmGiyor onNes,

Surel,, our Com)ou."'Ef‘S would unscramble oll the
Secr“e.} code o-F c\“ our enemies ond ﬁuide owr
missiles with un()c«ilih precision rij' on +heir
‘\‘c\rﬁe}s. Nobots would take over the tedivm o()
]’JFOC\MCX‘ion, Su.o.r*can}eeirzﬁ oN Fosi}ive balonce o
trade {)or all nehons. O]()Fice culomation would
muﬂ‘irb -Hne ]Dr‘ocluc\'ivib OF) H’\e w‘r\}}e-Col\qr
worker, ihf{z:r‘ma\‘icm sbs¥ems would enable
management 1o avoid waste ancd Yo moke Yhe
riam* s}rc\}eaic decisions | and Pmc.“ R the 3icm’r
broins would not omly relieve us ﬁ?om Yhe tedium
bu\.\‘ O.‘So {f’om -\-he o\:\iﬁo\\ion 1o -H'\ink &\DOLA‘}'
hard )’Jf‘oblems end ?\"om ']')12 Pair\]r-)u\ r‘esPonsi-
bi\i}:j o ke c\i?ﬁCuH‘ decisions. Tn shork: com-
Pu\'ers were “olerated hecause Hﬁeb Pr‘omised
o .we|l-]':>ro+ec¥ecl and prosperous Parac\u‘se For

the \o\zb, the '1ncomr>e}en¥-, ond the cowo\r-dl:j.

T cannot rePec& oﬁen enough Yhal |, unrealistic
as Jrheij are, these dreams continue to be dreomi,

Their lure s oo s]—rons. Tor ins]‘cmce, the well-
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documenited decline OF) Yhe )or‘oduc:x'iv'n)r:j oP bhe
Rmwericoan white -collar worker has cc:mv'mcmﬁlj
bheen linked Yo over-wuwtormodion op Ve B(mericon
Oz@)ice, but the "hESQ}ive" ourcome o? Hais s}udb
has been '}o\’alb ijnoreo\, in ?ac\- so much se that

monj )oeoP)e. invo\ved in COMFM\'MS Canno)r even

helieve ik

So much Por Yhe unrealistic dreams. TBut even the
ma(jori}:j o? at @:\ce-VQ\ue -pewsib\e Proljeci"s went
Gry. As soaid beg)or‘e, sciences Mecome respec}ab)e
b}j Cc:nﬁninﬁ “ﬁemse\ves +o the {)easi}o]e, ond that
is Preciseb what com)ou\-ir:j science clid: Pocwssec{
ls ottenbion on the inlellectiel challenge o? how
'So SPeciB ond design re\{able diai'}a\ sss}em.s of
Sr‘EGA‘ SOTJ\'\'lS"iCCL}"th. 1n c\oina so, it come to
N {)ew unescaj:ab)e conclusions, all C\o\ri%inﬁ ond
Inspiring @w the Comj:u‘r'mﬁ scientists involved,
and each 07() them unaccep+ab\e Jo the world-at-
|O\r5<e, thak regatse.cl ‘o }'Don‘“‘]“ ‘GI"OM its cherished

dream S5,

Tor instance, on eo«r\b conclusion was that
the omly e echve"'&jakj of) winning Yrhe bohte
ngwnsg unrmastered com lexi}:j requires Jhot
cne Preuen}s the lodder {rem en%er‘m:j the
design Ka! ‘he Firs} F]ace, or, in wmore technical
-lerms: \'no«-}—]nemo\}'ic.o\‘ ele ance is not o olisr:ens-

oble \uxur\‘j but a Pacbr }hed decides behween

success and -@‘«i\u re,
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Mo}hema}ical e\eaance, Coﬂce]’:‘-u.a\ sim}:ﬂicil:),
and  Yheir gompomion, br‘evib o]p an unambBuous

refér"ence manua), are o condi}tio sine quo. "Non

Neec\\ess '\o SO ’H’xis SO\D@.Y‘ messaﬁe IS wurnac-

>

cep*a\:\e. Simr:\‘ncii:j recluires heard work to bei

o_’?_—,}f?ined ond education 'Fof‘ its @ Pr*ec;a}ion cond

>

_éom]:]ex%\ sells much better. 1 C!u.'rc\vclj lecr ned
this about 4wen\3 years ago when T ]ore.senlrec]
orc\er}j program desijﬂ —}eckniqmes {)or- the ?irs)-
Yime in o és‘e‘gn c0un¥rj. Hj audience was the
Fei‘sonne] 01?0. 50—ﬁwore house anc\) in m\_‘j -
nocence, I ek]oed‘ec\ {)of‘ GCoOnomic Teasons Yhis
awdience -}o be \'\'\Shb recthve {%r‘ ’}‘ec"m'\o.ues
-?or mokin ﬁau]ess sogwt:\re. T gave a heau-
WE) lecture, which fall Flob on ks face. The
manaﬁers were %Ofriﬁed a+ }l':e Susgeslrion ’Hﬁa\‘
ﬁaw]ess SOQ»Jo.re shouwld be deliveredd since Yhe
company derived its s\-a\oé\i\b Crom the sub se.
querﬁ‘ ‘rﬂainlrEnance COnh‘ac\‘&. The )’Dt’ijrammers
were ’horr'\—?iecl too:  theo derived their intellectual
excitement g*om not qu\‘ae uno\er“s)rano\ir(\ﬁ what
they were doing and their Profess}onql satis-
(acam ‘F‘om ‘noliﬂj weird buﬁs H’\e:, had
?irs‘]' introduced in M\en‘ clo\rinﬁ irrcs?onsﬂoi\i]ﬂ.
Teaching the Compc—r}ence 1o program boils down
o -}he%r&in:nﬁ OP mi.s?#s,
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A more technical {i)nclins o‘P compuhnj science
was +thatl the r‘elio.b}e des‘gn o,p soP}\is)riC.c}e.c\ digﬂ-c\]
systems requires much more -?orma) mam)ou]c.}iom
than ony design task Laced be{ore. Moreover, the
job  requires o degree of formalization in comparison
o wlﬂich classica\ mo\}~)'\emo.l‘iCc\l T‘eason;nj becomes
s\i\os]nocl ]no;ndwc\ving. Unavoida\)u\j, programming
is becominj GFP\}ed 1035c, but this time aTlo]ied
on o scale that s mever envisaged by the logi-
cians., So, Com)g“‘H"ﬁ Science -(c):sunc{ i\rSelP '}?:;ced
with the task of flguring ouwt haw to apply logic
e—ﬁ)echveb on on mn]oreceden+ecl scale. ’BJ now,
the competent CcmPuhnj Scienhist has gr‘ec«}b im-
?r‘ovecl his insi ht in how to exp\oi)- his powers
o?abs)"ro\c}‘ior\ ‘ror Yhe efltechive disen-l-cmﬁle.men)r
01(-7 his {érmo\ derivations and hnows how lo
desiﬁn his nO'}ahof\s S50 ~n"|cJ- his Pormulc\e are
Seqred o this MOmi]—w\ahve needs ancl he can

let Yhe sbmbo\ﬁ do the work,

AU Yhis s very encouraging and inspiring %r‘
the COMP"‘H”ﬂ scientists involved, bul for the
wor\c\ —a]‘—\ar‘ﬁe '\'}le. MQSSGSP_ -H'\c:l- COmPe-}-enrﬁ' T)ro-
gromming 1S  —and unavoiclolob has to be -
VSLAL C:Very Lo\f:ﬁe—sc:o\le ﬁ)':];\i'co.)rion op Logic) is
uhPC\lo.}a):\e._So what does the Qbr\db&-lm:ge do”
Quite Pred{c¥abl .+ hies lo )gn ore the message,
and each Yime +he messazac' roises irs “ﬁb head

i'} C:\es]’berag-eb tries ‘o &f‘&ue thet Fhe message
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is -Po\\se or irrelevant. Tt is reall o,ui\"e Pa}HeHc,
but any o«r‘jumenh no matter ‘??ovd crooked, that
we con do uwithout VLSAL is so welcome +that
Cm3 snake oil merchomsr in WPr_‘ogT‘ammiﬁf‘lj methodo-

logy {inds o r;egd:j rarkel {or his wores, no

“motter how ridicwlous.

I G no‘l‘ exaﬁgero.}'mj. Lejr ™me Sive 50:4 o Jpe.w
QXQmP\es o{? how _ex]:verl- we \qave. \oe.come in sweepins

dhe Program ming Pmb\em under Yhe rug,

Jus-) w]']er\ the Com]ou\}irg Science comw\uni)r:j
has agreed Yhed sim \icib is an essen]rial inﬁre-
C‘licn% OP Felic«\sili"‘j, 'H'Ie Do D Q(‘J.OP‘S QO\O\.\
\/\Jhc.'}‘ more can L Sa:j? \/J)'len «H’)@ lori'e Qndrei
Ershov ]Pr‘om Novosibirsk asked me My opinion
about Pﬁcla, T +old him that 1 S}suiaaé}éic‘ré‘i'
-Hwe '”"\Ou.s\rﬁ -an)r \/Jes%‘ern securi}‘j w0m\d de]:)enc\
on # ond thot T would {ée\ ywch bebrer ;]P'I
hnew Ahcd the Ked RFMj had Qdop’)'eo\ ﬂdo\ asrwe“.

I

Nn drei smiled and said “Duwn? Worry. .

Our own ACM is also Sreaﬁ' at Skir’rinﬁ the program-
ming Pro\olem. Did you ever notice that there 1s no
'SPecica\ Tnteres} group on Prosro\mm‘mj? Did Yyou
ever nohtice thal Yhe RACM's bouﬂﬁQS'} \journa\.
TOPLAS 15 nol on Prosr‘o\mming bt ¢n /PrOSfamminj
Languages and ‘55331@7:3 Cuwhctever the lodter may be)?
Did you notice thal the r‘epor)r on the CS curriculum
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thot was recen’r\(b Pub\ished in the CACM cc‘reﬁ\)b

spent more spoce +o arguing thed the im]oor'\-ance
OE Progrc\mminﬁ should not be ove:"emp}'m\s)zed

‘H’\an "O C«f‘ﬁuinﬁ 'HIQ YIQE‘.O\ "}O inc\ude Io‘gic? Such
a l"ePor}‘, written b mowij )oeo)o)e is, o() course,

Ca Po]i}ical Com)orom'zse, bu‘} '-\-‘his cow\)orom'ase WwWGS

ve”h r“eveo\linj. [:“so G bi?' Sicken‘mg.

Onother

reveoJ'm ]nenomenon was H‘\e we\come

with which the poper was 5ree’red in which L'.P}on,
“Perlis and DeMille +ried to argue wh:j pProvin the
Correc\'ness OP Prosrams Was o MiSSul'ded e%?:r}.
Thank gocl 'H)oﬁ' fojf‘&mmirﬁ had no}h'mb Yo do

with Mathemakics! Tn their ecgerness bo helieve

these authors, PEQP\E -?zi]ecl lo nolice +hatl the ar

SumenSr was based on the consensus model —For

in{?ormc\] classical i othem cJ"iCs, e, Yhe wa:j oP
do'mﬁ

mathemalics  that COmpu}irB science had
a\fPGCij iden*’:ﬁec\ Gs 1no.clecluo.§e‘ /Program deri ve-

}ior\ is hol‘ G Socia\ Pmc_e'ss ot o F{(?:.r‘mo\l calcu-
lodion. “The pPoper wos Nnonsensical.

A very ditterent Wy o() arguing Yhe irrelevance
o? s}rivinj {g:r ﬂuw\ess Froarams 1 learned 4)"1e

other month v‘(t)‘om Jim gro\J. "ﬂnwj\w he addressed]

an academic auc\ience, he did not give o lechure

bul o sales talk {)or‘ "Cwn tolerance” Well, +had

need not deter us: their unashamed o pea\ to

QU base Ta' s}-i nc}s

maokes sales talks oF least as
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‘m}eresl-inj as Yhe owverage leckure, s 3rea4- theme
was  thet :So@wome. correctness did not moker ai
ol — and T st Con?ess thay Yhis idec seemed
v&b o\‘}lrr‘o\chve Ao oluﬂ-e o Nnumber opour‘ 6¥uder\}s.
{—hs ﬁrsﬁ" argumen} WGs . —Po\mi\io.f" one -nme gjo«d
that there is ot leas} one Wnown \m,:j G;.r‘ every
thousand lines oF) iks soﬁwar‘e did not bother
TBM of all. Now, irs’r\b, this i1s a lie »(Z:r‘ the
COYY\T)O\ﬂ\(j s very worried b:j the run-cwa com.
p\exi\fj o? its SOP—}ch\re and the ever more
deankin task oF) more or less ! main%ainin‘a"
thet soldware. 5econc\\J, T can recommend to
no one Jo o\dop}' IBM's otuo.lﬂ:j standards as
his own. SFG\D‘S second or&umen‘} WGAS New {%}f‘
me: most Soprwo\r‘e errors were solt. By this
he weant +hat E—FJ Some'}-}'\in(«j diedd no won

it s\f\ou\d, ou could either aveid u.s:‘rzﬁ i+ or
1::3 cwoain, :{jér ip _-Hne mo\}{)uncl-ior\iﬂ& was due

lo an un)oroy:»er*\:j resolved roce Conc\i'Hcm, the

as

ervor Moy not show ~p the second Yime.
Here lthe omswer is thal dhe ')-heorb op how to
design S&s'}ems without race conditions is well-
known and that it is much more eiticient —and
CheaFerT_; 400\[3]’_9‘_3 it H'Iow'\ o ]'jnore it. To
gra:j's O\duan’{‘aﬁe T shouwld cdd +that he was
quijre honest cbout his Posi]r'\m‘. his cmb Concern
was that his sbs}ems remained "worki%"J ond
whether the resuls ﬂHﬁeJ then Produced were o.n_j
3000\ WGS not his depar-)-men\-. Qs \ong oS 3our
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sxuﬁ? wos betrer thon what an ar‘m{; of CoBoL

rogiram mers L».)Ou\\c\ build on '}OP & 3‘}‘,30u wiere

oka:j. ('B Yhe time he made +this remark 1 {%H‘
E?-ee lo leave the Jecture hall)

gs ?‘mo\\ exo\mple o{) skir)rinﬁ the Proaro\mmina
issue 1 menbon "Soﬁvdcme e.ngiﬂeering"J Yhe
TPSE's , the ASPE's, the TRIPSE's and the
S’RI’PSE'S and  all {)ur-Hﬂer animation Fools you
con think OE “They come FFOM o world that
has o\cce\ov\-ed as T?s charter " How do rogram
4F Yyou cannot . The loest o? these e&)or}s
J'us} C'OﬁFMSC ComPosinEj wnth the Joh:jsic.c.\ act
o? Lorijring e score, others are Fo:::\ls‘n ot best,

and some are criminal,

So much ?or" —H-\e wor’\cl in w]nic\\ we are Sb\.)’)-

Fosec\ ‘o educote Houng PQOP)e n com]:u.)rins.

* * *
How well did our dePo\r‘}men}s o]p Com}ou%nj
science educate? As 1 scid be)@»re, the +ro.‘minj
o? Yhe compelence ‘o program boils down Yo the
Aroni nino o{ m'\se‘-*“s, ond wunder the circumsionces
sketched cbove i+ s onb o he ex\joec}ec[ +heat
our c| r\'men'}s o{) com]')w}-inﬁ science did not
educeate ‘oo well. ’T?eﬁre')r'}‘a}:b‘ 1 -g)eel c::m)oelled
lo T:u“ 1 mach s}ronfjer: H\eb ai\ec{ miserabl
their educabonal Task bj Nnot +o.kinj the

i)
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inlrel\eclmo.\ cha”enae OP lorosro.mm‘mﬁ 5er‘i0u.s\:j and
b:j not c\'\anginj the \Ct:jman's Views OP Froﬁr‘o\m-
minj, bur \ob Cudo?"'lf?j 1 instead.

Thet |o:jma«n‘s view was driven home to me
almost o decade o when 1 gave o one-week
course on )’Jrosr“amm}rlﬁ me}-)‘\odo}o T had
n mj aundience the mManager o-F) sottware o
o \auﬁe bankk and T knew he was in drouble.
Q@er three days he dold me that as ’{%‘r‘as he
wos comcerned, 1 woas teaching wuseless 5}(4-@"',
’HOOug\f\ he ?“H_‘j aﬁr“eed thot 3 dhew soguare
hod loeen deveioped in the Wy shown, most
o? his problems would no?l _have emerﬂacl.
el he re‘)ec}fd m\j recommendations because
—\\qe:j would heave requ'lr‘ed Nim A0 Frain  his
pProgrammers belter and he did not dare to
do so —@;r {’eo\r o() \osvg them Ao the com-
Peh‘don. _Todo:j's monager is S0 horr)ﬁe«:\ ot
the Su%es}'norx of de]oemdirlj on Yhe COM'}O?}QTWCG
o? his Pmst‘&mmef‘s thet & s Ps:jclnologio;.\\lj
im)ocssa\a]e ‘(ér“ him 4o O«c[mi\' Yheat Pr'oar‘amm{nﬁ
ShOu\c\ e i‘eﬁar‘dec\ &GS o th-q-ec\'\no\o:jj O\CH.
vi}-b' as on area ol ex<e”ence or '“‘1@ a iccu
H o o? the wmost e-ﬁ/)ec\-‘we -}echnlclues ot” scien-
’riric -\'\f‘loimﬁ\'\}. His conclusion is +ha} program-
min does not rec,wr-e Om\j Sop\f\is}ico}'lm\ he.-
couse & should nol, ond his is the athlude
dhat 15 faithflly  reflected in mony  compuling
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science currcenla. Tn‘rroduc‘ror:j Progr“amminj
COWIrses }\ave, in 'PC‘C'L become o Pr\me +o\r:9e.‘} oP
Cuarricialum ‘m—?oun*\‘i\'lzG'\r'aon and, instecd o{) —|~eachivg
Hhe VerJ Lar‘je Scale QPF]]ca%on og Loalc, -l-Hab
give the student no more +thoan the most primi-
hve OFeFa}ﬁona] c\r‘jumen}s ’g)r‘ 'n'\‘m.klnj o-bou} ‘
his Progroms. No wonder that the ”Lo\boro}o::j‘
" wl’lic\n 'Hne. student can “test’ his Progrems
becomes on essential "ihé}‘eclien_fr of) Yhe educo-
—}iOna\ mc.clniﬂer:j. No wonder Hﬂo} Sw:h in}ro—
o\u.c’ror:.j Pro_\cjr‘ammin courses _..ihsi]oic\, inade-
guote, obsolete, Qﬂd\%‘ime._cunsmna’lns_ “Year

cawoy the best students, who want o Srea)ref‘
challenge " [e]

Deo\ing in our curficulum  with PFOjramminj
as o sciendific chq“erlcje 01(7 h‘nj\'a calibre is easier
said Fhan done: besides Yhe resistance in the rest
o? the world, Yow would have o overcome -he

res'lslromce in :jour‘ ownN de}oar*men}-

T:H_SHJ’ the average COM]DM)’V:% science ‘ﬁ“u]b
o

member considers the Prob\em roSrammkn
decentl Fc.r‘ below his d nib, wri\e o} the
ceenty J |
sameé JHme he has not the Q’ﬁj‘esﬂ} Nnotion o{)
}‘IOIA) to olO ‘I}'. ﬁgain T om not exc:sﬁef‘a)rihsr T

[o] Corﬂpuhn(j 6s o ’:Disci})\ine_ "P.].’Denninj et al., CAC™M |
Jon. 1489 (32,1) pp.9-23
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hove +token extensive exPerimenf\‘s with Cs -?c.cu\b
members —Vrom Al over Yhe world, cnd Yhe vost
mcjorib OP them =T wmean ckout 95 % o]()
dhem — coannot program  c fBinaD Search. TF s
o very s\noc.\c‘mj Percen—}age, ot you con toke
m\‘j word '(ér W s wﬁc\e-s)orac.c\ inCcrh)’)Q‘}Er\ce
s, © Cownrse, G Ssevele Prob}em {)or' educo}inﬁ

stad ents oy be hacd, bul, as we cll knouw,

eduan\lrinﬁ ‘Facu\b membefrsﬂ 1S neas F‘}o imPos-
si)o]e.

ﬂ second sS0Lree o res}s‘]*c\nce Mnﬁin \‘jm.u“

de)oo\r%‘men* will be {ér‘mecl by those Coneoﬁues
thet have unw’nse!j besed their research e-ﬁ%r}s
on Jche assumed d03ma 'lr)'\c.'} COm]oe'}'en} Pmar‘am—-
min\a is on llusion. /l?ea\b '}eo«;k}rg how 1o pro-
oram would dissolve *Yheir research —}opic and
the s'lgnigcomc.e OP Aheir ex')oer\w’se woulcl evopo-
ra’t'e_ You, Caﬂho" ex“oed‘ '}‘)’)emn ‘o ’}-o.\ce. \cindb
'¥O 'n'\alr

T S e e e N,

Auskn, 12 —‘Fe‘:ru.arb 19849

Prof de. Edsger W. ’Dg\cs}rq
’Defoar\‘men‘\' o? Com‘:w}er' Sciences
“The Un‘wersa\:j o‘? Texas o Ruskn
Austn., TX 78712- 188
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