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In 1995 Incé!! wrote an article for the Tines

Higher Educationa] Supplement notng that there was
little theoretjca] understanding of sofware engieering
and that therefore camputer studies d g not consttute
an academic disciPlne Canmputing depParments shou
be balkan sed Canputing st ff should be disPersed 1
other deparments such as maih’s pPsycholgY and pusi
ness studies

Th s controversy has recently heen rejvigorated hy
Mdride s articlé? i He same paper and on the
British Canputer Sociey weh sitt?  arguing that in face
of themassive decline m canputing sudent mtake onto
unversity und er€raduate courses that the future for tra
ditona] courses is hleak The reacton Zenerated? 4
refects the anxety within canputing deparments The
concem S evideqt

The decline n student admisspns on® canputer
related degrees over the kst three or pur Years s wel]
docunented Tn the UK betweenpgnn andpope there
has heen a dmop of42% n applcatons © [ repted
courses’ 9 Tn the US sin ilar declines have heen re
ported” ®  The questin of how 10 halt his decline is
b of the agenda {or canputing academics The Coun
ci] of Professors and Head s of Ccmputing( CPHQ rec.
anmend that ovenment Provide jncentive schanmes 10
sudy each and re@an T skills?, Others focus on
making canputing coursesmore atgractive and changing
prospective canputi€ graduats  Perception of the
subject through marketng and inage Projecton?
They fai]l 0 recagnise fat the Perception canputing has
anongst the genera] Pup Jic s hherently volatjle dJue to
the Jack of definition of what« camputin® s The e
Phemera] and ampiguous defpition of canputng has
served the sub pctwe]]l in he pas’t bymak ng canpu
ting appearmystial and somehow wond mous But now
when every teenager has a canputer in fer bedroar}
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that mystjca] qualiy has evaporated A sjtuaton that
has not heen helped bY he flse davn of the dot can
bocn} the non— event of YK chaos and the wide
spread reportng of computer systems fajjures Now
arnputin.g as a dixiPline has t0 hecane more maure
t0 canpPete on edqua] tems with a]] other subjectfs A
campetiton that currently it s evidently losing

W e believe the reasons {or this are more funda
menta] than clent perception of the supject We sug
gest that 10 urwive as an academ disciplin’e currgcula
mustmove fram <k ils development pwards a reco8ni
ton that such skills application must derjve fran theo
retcal canpPrehenspn of the sub'pc.t In order 10 a
chieve thi;s academics must deve lop theoretjca|made|s
of the Processes n which canputing Professpnals en
gge W e have umed © Abholt”! 10 support this argu
ment Bepre pro€ressng further howeve’r 1t 1S neces
sary 10 defne the tem« canputing,

The concept of« canputh®
broad range of actjvities that it mtroduces anh Buity mn.
10 the debate which can result jn end less and ultinately
futile arBment (Camputing is used 10 encampass hoh
the use of and development of canputer hardware and
softvare [t pcludes nfomaton sYStanS( Q, nfor.
maton technopg’( H‘)’ nfomation campu tng tech.
no]og7( EI‘)’ sofware eng'neering( SE% sofware
and , or systems deve]orlnent( SD), and the Ystans
deve ppm ent pIOCGSS( S)H . In this article we wi]] re.
fer p « sofware systams® as he core artefact wih
whichwe are concemed and t0« sofware systems de.
velobment as the map activiy that canputing depart
ments should be concemed wity This excludes same
activities that many canputing deparments currently
perfonr’l bu’t aswi]] energe fram this pape’r these are
the supject of jurisdictona] conflictnot core elanents of
the discPline

encampasses such a
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Abet( op ci_t) proposed amode] of the profs
spna] ﬁrﬁdict'pp bY which he meant hov Professions
gan and mamntamn authority overwork n a Professpn pn
the e¥es of goverrmen,t the Puplic and other Profs
spns  Hismoaode] suggests that Professions achieve this
status through a process Of« Diagnosisv, « Tnference»
and « Treament’, ] ia8nosis descrhes how Pmoplen
danamns are categorged and colligated( structured
described). Infrence is the theoretjca] undemnning of
the disciplinse or rather the epist&molcgy( accepted
ways of thinkin% apout poplens It connects diagno
S$ 10 treament for canpPlex Prop kms faced by the do
majl Inference confers the right 10 theorise hecause
the theorser must have knowled8e of he theoretical
base

« Any progsspn has mles dicating when a profs
spna]l must reort 0 canplex nference» ( w  ct
1)

The theoretica] hbasemusthe te unidue danapn of
the« professpna{D Practitpner

Treament concems the ways 10 sove the Proh
m® T this article we wil] aigue that canputing has
focussed on treament 0 fe detriment of dagnosis and
inference Tn he course of this Paper wew i suggesta
P leve] djagnos;s of the softwware sgfstans pohlam and
consjder sane potental inference§ but the majn pur
pose of this Paber s © danonstrate that without a theo
retica] franework Pr the disciPline which we contend
does not exi€p at presen,t canputing as a distinctaca
dem ic supject wi]] cease 10 exist

W ewi]] address« inferencee n fe context of soft
ware stans development first as we cosider this i
centra] t0 the malajse currently fichg canputing de
parment We wi]] rrum to the concept of diagnosis
later Tnfrence implies having a distinct body of
knowledge that i unidue 1© the subject damamn [t is
mporent © defend e subject fran juridictpnal
clains by other professions and to Prevent erosion Of
Professinal status created by alemative approaches to
the poplen solutpn  If linjted or no theory exlst’s
there is nothing 10 exclude untmined PeoPle fran ente
ring the Profession Apbot aigues that Progsspns gan
jurisdiction over such wotk by estblishing when jpdge
ment j8 requjred t0 sOlve canpPlex Proh fms  Jamous
and Pepilk' describe this as he« indetem pation ,
technijcality mto, If sojutions can he detemined sin-
PIY bY te application of technfues and little j1dge
ment ;s required the indeteminacy ratio is [ow W hen
expert knozv]edée s required © detemmne an actiog
the ”to 1shBh This occurs m« non— routine’ occuw
pationk'?

If tieory exist’s but is not unfque © he dicL

p]inge itmakes it Possihle Ppr other acajemic Jamans
0 say « We ajready do that Your dsciPline offers
not ng new » ExanpPles of 8 haPPening can he seen
n pusjness schoo|s offering€ degrees n ecanmerce and
maths schools providing degrees n operationa] design
hce s article( op ci_t) was pramised on H 8§ being
the case (Camputing represents a recent challenger for
jurisdictiona] clajn over socio— techngal solutions
Th# ckhin willmost |kely be chalknged by other Pre
vious au forjties such as electrcal engineer§ creative
designer,s mathematcians and husjness consultan
W ihout artculating€ a undue theoretica] positon that
can he rgormously inte]lectually defpndegi canputing
willmost pobahly Joose that claimn
The duestion therefore s« does camputing have a
jurisdictiona] chim» W e would amBue that it doe§ but
that canpu tng deﬁannems have concen trated toomuch
on treaments O the detement of inference [f we Jook
at Ypica] sofware systems curricula’* 7 we can ask of
each suppct area « does this subject address the
« what or« how» of e situatiop or does it exam ne
the« wh¥ of he situatiorny» Take for examp e canput
er sysems archjtecure Do we teach what archjtectures
existand how do tey WOIl’{ or why do we choose one
arch tecture rather han anothen Jfwe do the Jatter is
the answer smple or C(Inplex;' Does 1t requjre aeep
know led&e of our Jan air,l or c.ould it be answered b}’
say a buspess econanisy Anoher example might be
softvare engineering The‘le 1S same Heory to suggest
that canplexity n prograns shou H pe avoided But this
theoy deryves fan cognitve psychology not fram can-
puting and it is rarely or only superficially addressed
n C(I,nputing courses (Canputing courses teach how
program uspg€modularity or ohject or'fematiol;l n oher
Word§ howv to so[ve a pxoblen} not the heoretcal can_

©) Professponal in tis contextmeans more han smpPly he
ngpay Refr 019 Abbot A, The Systen of Professimns
1988 Chicargg Univesity of Chicago Press forargunents rela
ting © Profess pnaljsm

@ Abbot contends that the refationshiP beween inference
and treament l’s n pmctict;‘ not necessarily as clpse as profes
simals would ke to helieve ( or make believe). This does not
detmct fram the necessjy tomantain the nfrental hase

@ Wheheror not canpu tng does or does not have a
teoretical hase is n jtself contentpous W ewould argue that it s
very ; 100 linjed at present or at feast poor]y artjculated and
s nsufficiently un due for the purpose of definng€ canpu ing as a
distinctive academic damain There is nsufficient pace here to
debate his Point in detaj] We consder only how itmghtbhe
conducted putwephelieve fhatsuch adebate is fertile ground for
mproving’ the articulaton of a theory , theorges of canputing
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ponents of Poplen constucts [twould be Possple 10
wotk our way through the IT currjcula conductig the
sane analysis W e contend that ifwe were 0 do SO we
would dscover that the draw Japelled « un{que canpuw
tng theor®» would be Pretty bea;r certanl]y canpared
0 oher academic disciPlines Whatwe get s a series
of teaments The PrinciPles underlying inferentja]
thinking are [mted

To dentfy he elaments of a justifiable juridic
tiona] ¢ lain wemust consijder what theory ajready exists
n the danamn and explore whether this constitutes a
sufficiently distinctive position W e believe wo semina]
papers Provide a foundation Broocks paper« No Silver
Buller! ¥ jdentifies four characteristics of softvare that
resu]t in it bein€ mpropaphle that sofware develoPment
is lkely t© make the same productivity inprovements
that hardware ach eves ‘These charcteristics are ntan
gibility malkability ( how easy it is © change soft
Wargy camp lexity and « confom ah {];t¥ ( the Pressure
10 adapt t0 the surrounding envirormem)_ None of
these characterjstics are unjque to softvare However
Dijkstlé‘g]’ when considerin€ He needs of students
leaming © progranme  fentified a fifth Properyy that
when combined with Brocks  ntngbility criterion
doesmake sofware systems unjque This i hat soft
ware s« discreter.  In spite of the fict hat sofware can
it has a fixed
Physrcal presence within a virtua] enviorment This
makes it the on]y known ntangile artefact Thismeans
that how it behave§ and therepre how tmust he pro
duce(j 1S unque and must he understood n its own
unjque context The nferences that might he drawn
fram {5 context wi]] herefore he uniue How and
when expert nference ;s required can he consjdered
further butwe also need 10 discuss djagnosis

Softvare i ntangihle Therefore it is not Possihle
10 creat Physijcal models of softvare systans hefore
they are produced as s Posshle with Physical arteficts
Themodels of softvare systans such as data flov dia
gran,s class dj@€rams or even the code itself are a]] ah-
stract representations of fe systam that are open t0
emPreaton and ud8€ment PeoPle n hoth the applica
tion dcmain( users) and the deve ppment d(main( de
ve 1opers5 need t0 develop conceptuamodel]s of the sys
tm without he ad of Physicalmodels The mtangpble
nature of softvaremeans that it ;S not possjple to create
PhYscalmodels of the product fat can he used 0 re
duce the dscontnuijties i conceptua] constructs The
challenge {or software ystans developers s t0 arrjve at
sufficient consensus and map@ain a sufficient]y coherent
understandng of he Ystan throughout the develoPment
proces§ t0 Produce a discrete artefict with which ap

not he sensed as a rea] world entjty

Plication damain mempers are satisfied The challenge
for canputing deparments s 0 devepp Lenera] feory
which describes this Process sufficient]y o validate the
treaments that are proposed () ffern€ treaments that
cannot he supstantpted by underl ing theor_y whether
these be Ohject orientated approaches or sofware
have lite credibility however
fashionahle ey hecome hecause it {S not Possiple t©
predict if they will orw’ill nothe effective in he fawure
Theow fran oher acadan ;¢ dJanamns may offer po.
tentia] perspectives that are he]pfu’l but theyY need to
be considered with reference t0 how the Properties of
sofware affect production Sofwvare systams develop
ment therefore has a unfJue ptellecual juridictonal
clam If the inferenta] framework  not applied cata
stoPhic faiure® Caleulathg  the
strength of this clain requires consjderaton of the infer

process mprovanment

can occur

ences that derjve fran he distinctiveness of software
systans

It iswe]]l beYond he scope of this Paper to Present
such ﬂqeoriE’s but brief[}' by way of exemplar’s we
would suggest the following Possibilities Understand ing
the relationsh P beween re]iabi]ity sccurjty and usahil
1Y 1 this contextof a canp 16)’( imangibl,e discrete ar.
tefact might Provie nteresting theoretca] constuct
Another possh 1]ity mght be the reconsgeration of the
QDIC as a stae mode,l rather than a stage mode] of
deveppment Thi woul change the enpPhasis of mves
tation fran progression fram sage © Stag§ t0 consid
ering the nterrejationshiPs peween states A third |ine
of enquiy might be mode]ling the nterrelatonshiP he
ween the socal— tchnica] and the soco— dynan ic as
pPects of the Dftvare systans develoPment process
Same theory already exist,s but it {s not sufficient ca
herent]y artjculated t0 Provide canputing Progssionals
jurisdiction over work f canputing W ithout jurisdic
ton we have no cogent arlgument t0 convince prospec
tive students t0 cane 1o un yersi¥y to study canputing
If canputing is 0 have a futurg: canputing depart
ments need 1O refocus her attenton {fram deve pping
treatnents to developing Heory Prospective studmtys
clients of softvare systms developers and the develop.
ers thamseJves would then have a hetter understand ng
of what h ey are tty n€ 10 achieve and why it § essenta]
that theyY sudyY the Poplan donamn hefore pProposing
specifc treaments

This © not the first ca]] for the develobment of the
ory in camputing A ca]l eneiged fran the Intematpna]
Conference on Sofware Engineerin€yggf 2. Sanmer
ville#! and Phoh&*! make sinifrpas M@ ridé>
also suggests e need for such theoy This is however
the first time of which we are aware that the fuure
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prospects pr canputing deparments and the develop
ment of theory have heen so explicitly linked We be
lieve that the challeng © develop and artculat theory
that we have out]ined must he hroad y accepted if can
Putng as an acajanic danaijn is to survyve as any thing
more than ohscure offhoots of ma1h§ business and
psychopgy (Camputing academics sould therefore
withdraw fran pursuing new treaments and teaching so
lltion§ and concentrate on developing theoretica] un
dersanding Ifwe faj] o make this uansit'pr’l we wil]
fai] © satisff mndustrial need; the Jong tem conse
quences of which coul he unconscionaple
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