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Abetract

Domain modeling demands that the knowledge of what should be modeled be svalle
nble. Accuiring this lmowledge or elleiting the domain is recognised to be & very haed
preblew, Using the idea that o domain will be represented by a special fswguage, and us-
inng insights from the feld of semiotics, we are investigating the elicitation of application
lenguages. An application languege is  epecial language wiming to cavture the culture
of & given gocinl setting of an epplication. An epplication lenguage could be viewed pa a
restricted domnin Jonguage, since the main foena is to capture the observable knowledge
In o given gocjal setting, instend of the knowledge thet is valid across gosial aettings,
Our approsch to the elicitation of applicetion langoages is to empirically senvch for &
method of acyuiring these lunguages. The objective of this report is to vive &n ides of
our ongoing resensch, Pirst resulis snd the problems encoubered are reported.

1 Intreduction

Neighbore [Neighbors #4] belioves that domains should bo charncterised by log gueges, with
well-defined syntax and sementice. The compositional paradigm imagined by Nelgbbors
is bugod on the fact thet the sumantics of one domain buguage wonld b described veing
previovaly encoded domain languages, This compoaition would be instantisted by what is
called a network of domain languages, cresting o powerful mechaninm for the rougability
of auslysis and design. The compositional idea not only applies to the description of the
samantics of a language, bub also fo the specifications of 2 particular problem o8 wall, In
thia case one epecification conld bo writtton in ssveral avellable domain laugnages. We do
mot explore in this veport the idea of multi-language specifications. Instead we enplove oniy
ginglo language specifications, ' :

For Neighbos, the production of a domain lasguage has two processes: the PYOcens
of domaln anzlysis and the process of domain design. Domain sralysis s concerned with
what aciions and objects occur in all syctems in an application aves, Le., problem domain,
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Domain design is how ona speciy the objects and sctions, Le., operationa in the contexs of
the Draco [Weighbors 84] system. Thia i3 done by the construction of a domalin langunge
vareer, 5 domain languege pretéyyrinter, sonrce-bo-source transiomnations for the domaln,
snd componsnts, L., semantics, for the domaln.

Our approach atbains what we congider fundamental in the Draco idea, that Is, o use
the langnage of the problem iself $o exprezs the problem. The approach, however, does nob
aim a$ collecking obiccts and oparations for all $he systems in an application avea fivst and
hen desioning $hs langnage. Insiead the approach aims ab eliciting the lmguags used in
the social setting of one application. As such, the process of domain analysis and of domaln
design are somehow interwined. We elicis the langnage using » semiotic framework, that we
beligve, naturally, leads ieslf 4o an implementntion, which Neighbors calls domain design.

Tsing an anthropological or eersiotical approach fo the problem, ws assume thal an
application area, in a social sebting, has i$s own calbave that s, “the laws of eignifieation ars
the laws of cultars® [Beo 78], As such, there are iwo sirategios that shonld be nsed during
the process of acguiring the application langnage. First, the actors involved in the process
of scquiring 2 language should, 22 much 28 possibls, act as anthropologists, That is, the
sofiware enginesrs skould, as mauck a3 poagible, live or participate in the application arens
$o veally capbure $he application culture, Second, since lnnguage Is 2 reflection of culture,
the knowledge aboud the anplicaiion should be reflected in 2 language,

Ab the moment we have been dealing with just one example of the zocial selting and i
remaing §o be seen how the method applied to 16 is exbenaible to other systems in the same.
application avea bus with a distined social setting. g |

In the ned sections we eummarize some of the basic idess of semictics, use some of $hose
ideas in proposing an overall schema for the production of application languages, and repord
on our ongoing rezearch.

2 Application Languages

Heo [Boo 78] believes that it is necessary to distinguish balween signifisalion and commsg-
adcation, in which the process of communication needs 2 system of significations. Although
recognizing that they are strictly interbwined, Bco proposes a theory of codes and a $heory
of aign production. I a system of codes should reflact a previouely exisiing social conven-
tion, then it is obvious that one should caplurs this zocizl convention before producing the
syetem of codes, but this system of codes must follow the social convention i ¥ wiches to
be 3 medium of commuanication in the same social satling.

Using Eco’s theory of codes, signs are seen a8 sign-funciions. “A eign-function arises
when 2n expression is correlated to a content, both the correlated elements being the func-
tives of such a corvelation®. A eysiera of codes is the naderlining representation vsed by
sign-fuactions. QOur approach fo languags acquisition iz based on the elicitation of sign-
functions. .

Ve use 28 our aystem of codes,  very simple one, propoged by Eeo [Eeo 78], T has four
different enbities:



o gigns,!

e notions,

¢ hehavioral responses, and
o Tules.

Sizng ove the synintic repressubations, le., expressions. The nolionz are the sel of
contents that conld be relsted to a slgn depending on differant viewpoints, Expressions
or signa could be related to different combends or notions. Also contents or notions could
be rolated to different signs. A behavioral response io the effect of a dign-function on the
wniverss of disconrse®. A tuls i the seb of relationships Hrling signs to notious and fo
bebavioral vesponaes.

The notions znd the vesponses 2ssigned fo o given sign, slihough weing jnst natural
language descriptions, should be enough 2a semantics, given an existing social conveniion.
Thizs is the polnt of using the samiotic approach. '

& IExperiment

Given onr objeciive of empirically studying woys of producing spplication lenguages we have
been conducking an experiment with the following purpose sud viewpoins,

e The purpoze i to elicit the language voed by 2 set of actors in & given social setting.
, f

o The viewpoint is that of a soltware engiueer, o student, veing a preliminary vorelen of
a lnnguags elicifation method.

The experiment waa conducted In & seminar on the Draco pavadigm. There were throe
case studies: the PUC Bhrawy, 2 small doctor’s clinle, and an lnventory for aube parte, The
university Hbrary caze was performed by two graduate students, the clivic by one graduais
student and the Inveatory by one graduste student. The method uvesd by these studenis is
described next. B ‘

8.1 ‘The Method

The mathad is aciually 2 series of heuristics to capture the lunguage of a given application.
We divide the method into fwo cet of hewristica, One is the general sequencs and basis of
the method, and the other it a sab of more detailed heuristics for each of the stepe ehalched
in the first set of heurizgtics, The fivst sot of heuvistics Is 28 Tollows:

Mo clatingulshes bebween signsl and sign. Something b o slgned I Chere b no concern with lea content,
Glnce we use “wlenal® with & semiotic purpose, we uge “sign” for meaulng both elgn and signal,

2 nlverze of discouwsse 18 the oversll context in which the sofisvare will be developed, The unlveme of
d&lscourse facludes all the sources of information and sll the people pelated fo the coftwere, These people
e refesred to s the setors in thi universe of dlscourse, It Iy the reality ¢shinmed by the set of objectives
cgtablished by the ones demprding & eoftware,

8



1. ‘The sofsware enginesr interviews and observers $he usera, keeping teack of wonds or
phrases that seem to hawe a gpecial mesning in She application.

2. ‘The poliware engincer makes a 1zt of words and phrases, that sesm fo have 3 zpecial
meaning in the application, and checks the meaning with the users al a gpecial inter-
view centered on $he words o phrases grasped in the frat place. In 8his process, other
words or phreses shat hod not been lsted belove, may appeur. Repead the procsss to
find thesa.

3. Represent tho words and phrases elicited by means of the simpla semiobic system of
codes, Uso the principles of efrenlardy’ and minimal vocsbulasy’ o describe the slgna.

4, Chock with tha users the descriptions produced in the propossd representation,

5. Use varbalization to validate the system of codes alicited and to help the process of
" building 3 grammar oub of the cliciied sign-Tunctions,

., Build & BNF description for the ayntaxn of the language.

9. Write sarople programa in the language, e, epecifications, in order to validate the
BHF degeription.

8. Identify possible heuristics for optimizing the programs in the langaage.

9. Dascribe the semantics using an operational approach, that is vsing the Draco idea of
. COMPONSLS,

The detatled st of heuristies Is shows in [Leite 69, In which the method and the cuss
shudies are described. »

8.2 Resuits and Observations

Using the three domains we applied the mothod up to the step 7. That I, we managed %o
gat Shivd povsies So produce appliestion languagen up to the stege of » fvst validation of »
BNF dezcription, ‘

The students were presented with a very vough drefs of a description of the method, and
were guided by a series of interviews with the author. The detailed guidelines wers provided
29 the work progressed,

The presentation of the system of codes was done 28 a lish of eigns, and at each sign
the description of its notions and I behavioral responses, Hach language slgn used in

 $The principle of cleenlarity In as Sllows: in the deseription of notions and behavioral responses maximize
ihe use of signs, Le., words and phrases of the longnage belug elicited. Thad ks, use the langaage so deseride
fegel]

#The principle of minimal voeabulary ia a3 follows. In the deserintion of notions and behavioral responsea
minimize the use of slgns exderior to the lengnege belng elivited, 2nd when walng these wordy end phrases,
make sure they belong to the baale vecabalary of the natural language in nse. Moreover, &3 much as possible,
have o ¢lear mothematicnl representasion, eg. set, belongs, union, terzection, function.
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the description of notion or behavioral response wee underlined, thus maling the reference
between gymbols explicit in the form of a mle. '

The university library cese elicited o system of codes comprised of 66 signe, 118 notious,
and 27 hehavioral responses. The rules was compozed of 207 crous references. The BRF
gremmay produced has 60 rules.

The clinic cage elicited 2 aystem of codes with 41 signs, 48 nofions, sud 65 behaviorsl
vesponses. The rules was composed of 215 cross references, The BNF graromar produced
has 3% rules. ' a

The inventory case elicited a sysbem of codes with 34 signa, 34 notions, and 16 behavioral
responses. The rules was compozed of &5 crogs references. The BNF grammar produced has
28 rules, :

The first difficnlty found by the students was fo rexlly wnderstand what wae 2 sigo in
the lzngnage. The vague notion given in the first set of heuristics made iteelf clear only by
2 trial and error approach. Ouoee the etudents grasped the ides of words snd phrases, thad
sees to have a special meaning the work really progressed. The general guidelie given here
is that their ohjective was to elicit a langnage, and not the problem to be solved by a picce
of sofiveare, This difference is important since we want to capbure symbole as well as their
denotations and conotations, and not conespls to be mapped into functions and data a3 the
uenal software engineer doss. ' : ‘

Another difficulty found by the students was to really diffezenclate belween notion and
behavioral response. The clesr semiotics ides of devolation and connotalion was nob vary
eacily grasped by the sbudents. The peneral guideline provided by the aunthor was to identily
behavioral response as an impact, a chonge of state. That helped, but we recognise shat

further research Iz necessary to provide better heuristics. T wan el difficult ot fived to
classify constraints or restrictions. We opted Jor describing them as behiavioval responszs.

¥ is not clear that the students checked the system of codes with the actors of the social

sebting eventhough doing so was prescribed thme and tims agzin by the swthor, Not much
can be said about thas. '

 The process of verbalization was, according to the sbudents, the one that helped them
hest in the cleaning of the syrtem of codee as well &g in figuring out how to express wiuntions
with the language they elichied. The general guideline provided by the amthor was to
form sentences deacribing processes in the application, walng, if necessary, control structure
borrowed from progranuning lapgeagss,

For writing the BT grewamsr, wo oziented the etudents to restrict themselves to the
par of the gysiem of codes that would bo used in & conbrolling system for the application
area. That in, not all the signs would be present in the synbax, but only those that could be
waed for producing & syster fo control the library or the clinic or the lnventory. Becaoss
of that, not all the signs elicited were vsed in the gravmmar, The grammer aleo hed control

- gtructures not prezent in the system of codes. An interceting outcome of this excrcise was
the choice of paradizm veed to underline the control structure of the grawmar. The Horary
zad the clinic used an imperative paredigm, but the inventory BIE was formulsted wsing
a declarabive paradigm. ‘T'he use of the declarative peradige was & personal choice of the
shudent, because of his familiority with Prolog, Further research on the implication of the
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underlining paradigm needs to be performed. :
Step 7, writing programs vsing the language of $he grammaars helped, a3 meana fo validate
the grammsr, as we 1 28 2 mean o give the atudenis o real & @hﬁg of the pﬁ*’“@ﬁ}”'hj of
.w%ﬁ ying syssems in thelr own langnage. The parsing of the programs were dons by hand,
since there was no sutomaltic suppors,
Owr experiments have been restricted $o one social sebting, and we have not yeb fully
applied all the siops of our mebhod, There are gaveral aspects still unclesr, but we believe
that the continuation of this empirical saarch for a rasthod will prodnes nesful information
about acquiring domain knowledg

in this proposition we used ﬁwmmhm 28 to provide 2 § jﬂ"’f@m of codes for regraam‘i’zm
the signsfivation part, It in obvious that ours ch@mﬂ has to ba further developed to suppos
tha eommuniceiion part a8 wall, The communication par would be the apreszion of the
requivements or the specification of the condzol eystem of an application area itsel, The
application ﬁ&mm zo iz the underlying represerdation for that expreseion.

“Fyom our wpmmm:@ 2o far, it is clear thak the 5 vaterm of codes needs avdomated sapport,
% i3 our plan to shart dwzﬁogsmg sn hypertent eystem capable of implementing the @@.zma%ac
net® expressed by our systam of codes.

With respact to the validation of 2 system of codes, we should start using the viswpoint
approach to ehcitation [Lwte 88] a8 another way, beeides the verbalisation and chech-with-
the-vezr, of providing validation capabilities

An explictt guideling of our methed s to avold sbstraction when eliciting the language.
This is, somehow, contradictory with the belief that the right abstraction shonld lead o
better reusability, In some sense this vaay bring $o bear the ides of language exbensibility,
but we do not have much %o say aboub af that a6 this point. ‘
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