INTERFACES FOR STANDARD ARABIC IN PROLOG
A BETARI®, P.COTE®®, S. EL-KAREH*>*

Déph. Infermaligue Luminy, GIA
163, av.de Lumniy case 901
13288 Marseilie cedex §, France
*¢ Université du Québec & Rimouski
300 aliée des Ursulines
Rimouski (Québec]

Canada
GSL 3A1
2o Fanulty of Arts
Alexandiia University
11, Mohamed Messoud strest
Wabour ElMivah
Alexandrie, Egypt

ABSTRACT

Qurrain objectiveis to deal with dalabases o salisfythe needs ofthe evabwerid. The conceptual
frame-work we adopted is logical grammars | Modifier Logic Grarmmar] [MLG] and the Programnation
language used is (Prolog i+ and Arity PROLOG .

INTRODUCTION

As all languages of the world , erabic has to be abiz to face all the technolagical development of the nexdt
decade. The use of thetools of infermation process wifl enable the language of the old civilizstion to be the
major vehicle and animportent factorforthe economical development of the nelions usingit.

Specially interested in the automatic processing of the arable langusge, we have ied to investigale the 3
levels: morphology, syntaxand sementics,

Eventhough arabic hes avery simplified conceplion of uniform structures, explict declination system, it has not
been optimized until now in the different technological developments. A most critical issue in the "
informatization “ of the modem socisty isthe elaboradion of the computertools for the srabic language in order
toreachthe most natural man - machine communication.

Qurmain objective is to desl with delabeses Lo selify the needs of the srab word. The conceptual frame-work
we adopted is logicel grammers { Modifier Logic Grammer} [MLG) and the langusge used is {Prolog i+ and
PROLOG Arity].

Inthe first stage, we have triedte definethe lexicalinformetion neededtoimplement our detabase in order to
facititele the manipuledion of the morphologicel end syntectic snelyzer. Emphasis was put on the sementic
formulation of the sentence.

We Wil try to show to which extend the adaplabity of the G.ENLA.L syatem [Pellstier ot Yaucher,1986] is
possible. This system, concelved andresizedin Québec, is based onaset of software tools endtechniques to
control the diff erent interfacesthel has been integrated successfully to different french end english systems.
Yre villtryto showthel the diff erent logicel gravumers such as Definte Ciause Grammers (DCG)) [Pereira 1980),
Exraposition Grammers (XG) [Pereira 1981], and the semantic representation in logicel formula {Waller,
MeCord, Sowaand Witsen 1987, Polguére, 1984] ere also sultable for the srabic lsnguage.

Inthis part we want to precise the dferent concepls in the field and the various problems encountered for
adapting the different systemsforthe use of the arabic language.

First of 8l we should define what we mean by "INTERFACE". Peffetier says” Une interface homme-machine
d'une base de données est un module de lraduction d'une phrase en langue naturelle en une fomule {
requéte ou commende ) respectsnt la signification inflisle de la phrase, mals qui st directement évaluable
(exécutable) dans le langage dinterrogetion dela bese” (1)

This meant thet any system could be transfered Lo ded with sny lenguage. Bt the reslty is that this was not
directly transferable for the srabic lsnguage. The new formalisms develeped which has been described and
integrated tothe PROLOG have enabled us to desciibe syntactic and semantic mecanisms in Lhe lenguage.
One of the most importent applicstion of logic grammers was done by Dahl (1981) to question databases in
spenish. This system has beet slso adeptediorthe use in alibrary using portugese langusge.
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Thestructure of G ENJAL.is based on different levels of information:
1) Asyntactic Parser.
2] Seversitools andmodules are needed bythe Parser such as a dictionary, amodule bo recuparste
eivors, amodule forthe editing..
31 Alitools necessaryfor adaptability and transpoability. Figure (1) gives anidea howG.ENLAL.
Works,
But after studyingthe detsiled components of GENIAL we aivived to the conclusion that & simple transfer was
not possible. The differences between arabic and french were fsrtoo important to enable us to benefit directly
fromGENIAL . Re-wiiting ourformal grammer became anecassity. We will teyto present the different modules of
ourinterface. The first one deals with the formalism used. [t is the one introduced by the Modified Logic
Grammar (MLG) of McCord (1987 b).
Evenif our ultimate gosl ia to bulld & greminer in order te descdbe the STRUCTURES OF INTERROGATIVES
independly of the context usedin, we haud to choose & certain domain and build & " mini-database” for besting
purpeses. Our choice was made on UNIVERSITY ENVIROMMENT i.e. Facully members, students, courses
ahd depatments.

SPECIFIC PROBLEMS TO ARABIC

Before exposingthe diferent components of ourinterface we wouldlike to tallc about certain problems specific
to arabiclenguage.

a] Lemmetizetion

Whet do we mean by lemmatization?

Lemmalization isthe processto group different forms of ocourences of a certein word under a canonicsl form.
This is possible because ouwr objective is not to study the different velues given by the distinction of the
inflectedforms. Ourneedistorelate af acentsin stage different forms to the predicale containing the syntactic
and semantic inf ormation, to aterming synbol. [2)

Therecognition of the wordin srabic is not an essy problemto solve. Space delimiters ere inadequate because
seversd affixes could bejoinedto one word. We hadtwo solutions eltherto include a morphologicel analyzer or
to adopt a simple frame-work to determine the affixes that are potentislly joined to our forms and bry to find
generslizations andformuale certainrdes.

We have optedforthe second solution because the fisst is time-consuming in perfoning the user's request.
Wereferthe readerto ourerticle (3] where weintroduced the concordances program and its use in the arabic
text processing. Andthe secondreasonis thet hereis onthe market certain merphologlcal enaiyzer integrated
in severs! software relaked bothe Quoran 0 & would be uselesstoredothe work.

2jEdrapesition
Linguiats usellytalk about extraposition when aword ora group of words appearinfront of their nomel position
inthesentence. We have torecell that in srabic, complements ususllyfoflow he verb.
Since arabic is a language permitting diff erent word oyder we had to take it in ¢ onsiderstion when structwing our
grasnmnar, The extraposition grammars of Perreira systematically deals withthis problem. But we found that the
inplemantelion of such grammer would addtothe complexty of the gresnener.
We have limited ourselves vith 2 conditions inthe extraposttion:
1) The extraposed element should be unified withthe srgument of the predicete of the verb comesponding to
therole played bythis item.
2) The secondtype of extraposition is relsbed to the relalive phrases:

ex: {elmawand sllati yudanisuhes af? usteaz mahdi

@t et gty il 2L
Therole played bythe relative is detected bythe presence or the absence of the pronoun (suffixe] joined to
the verb. ¥thereis asuffixe the role of the relative is delermined as abject.
In our grevimarthe “stols” help verifyif the extraposed elemert fits or nod, efter setisfying these conditions the
analysiais performed.
Noncontextual gremmers ere inadequate { or naturel languags processing, modifications have been brought in
orderto answerto diff erent ¢ onstreints.
The simple modifier logic grammar {SMLG) is a simpified version of the MLG mesning thel the grammer as &
whole is not used only neded rules to deal with the question { answer system are velained and some
idiosyncratic features of the English language are disregaded in owr forns! system { i.e. midliple possessions
structures: my brother'steacher's wife).
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CONCEPTUAL FRAME WORK.
Our gammar consists essentially of a syntactic and asementic cemponent:

A} SYNTACTIC COMPONENT:

The output of this compsenentis:

-Agyntactictree

- A restructuring of the tree in order to keep track of the dominance and the scope of the
quantifiers and deteminers.

- Ananalysis based onthetree, producesthe logicel fomulaneededforthe semantic component.

The most important modification to the rules of MLG in comparison to the Definite Clause Grammars is the
adjunction of the 2 srguments to every nonterminalin orderto' {;egresent of the sentence deslt with.

Qurmini-database ia represented by sixtypes of predicates:

fac(toProf, NomProf, Dept, EtetCivil).
étudiant (NoEtudisnt, étudiant, Dept, Année).
depiiNom). .

directeur{Mom NombDudépartement).

cours (NoCours, Titre,Dept NoProf}.
inseription{NoEtudiant NoCours).

Our gramimaris ableto processthe followingtypes of questions:
i. ¥ N QUESTIONS

In arabic these questions are generslivintroduced by patticles kike (1278 and fhalf) followed elther by a verb or
bya(themstic group) nominal sentence. The neminal sentence are of the followingtypes:

8) Participle {hel nabl mossagadfi............. ] : s Jud
bj Predicelive {hel nabiftelmiz.........ccocouvins ] . L el i e
¢jPrepositions! phrase  [halnabilfi gism...................., ] o s B i o
diMoun pheese (idaafa)  [hel nabil rafis glsm........... o . RERPRINENS
. CPEM QUESTIONS
1) fnend AND Imaadhe!
Our gremmar is able to recognize questions like:
&) [man vartes QiMoo } B o
bi{meadha yudarmis slostesz........................... ] e et ey Bl
it will also recognize sentences fce:
o) [man howara?is Qism............ococooeov v ] G i g B e

d) [me hiwa almavad elladi yudarrissuha 2alostasz... ...} . it leoy oLl p U

2) t7au and participle + 17ay!
&) [raymandaressabalifa ..., ] b ey il g
b) [fi ?ay gism varmaf alostasz...............ooiiii ] S| o o ) 9
J)NUBABER ¢ karn { AND { mas.caaded !
8] fkan {min) massda yudanis slostasz. ..o, ] sl pptyisle () o5
b} [maa(hows) cadad Pagsasm alkolivah...............co.cooeennen, ] s it e () b
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. The sentences beginning with ° | want *

The"twant sentences ™ arethe sentences which have the form of a declarstive structure with the illocutionary
force of 8 question.

[ furido ?an Pacref man yudarrissumadat ... ] 63l it o il gl i
{Iwanttoknowwhoteachesthecourse. ... )

There has been several comments when we exposed our system to informants , the most important one, |
think, was reised by an arabic professor who didnt want any toleration in the comectness of the arabic
formulation of the request.

#2 olfer words wieh Gegree of gramenelically showld betolanled ad when showd we reiec! the guesiion’
Wethilnkdthal onlyfarmulationeading to mis-nterpretation should berefused othervise all requests should be
accepted.

B) THE SEMANTIC COMPOMENT:
Thesemantic component peforms the semantic anelysis through cerain predicates. The first argument of the

predicate is composed of the element SYN's output of the syntactic snalysis and the logical formula
representing the meaning of the sentence

inter_guoi
pat {-enseigne (X,Y] gr_iom
- |
@é'QMOi(X,Bl 14X, Mehdi)

The semantic predicate representing the whole sentenceis
sem{inter_quoi, 1, quoi(Y X=Mehdi et enseigne (X,Y))
Ourinterface isimplemented with different modules whichrendertthe use of the program more friendly.

SOFTWARE AND HARDWARE USED.

Theinterface has been developedin two different systems in orderto facilitet e the access:

-Arity Prolog with an srabic MSDOS [version 3.3 Alis Technologies).

-The system works on micro-computer|BM orcompatible with live memeory of 640K,

andit has been elsa developed in PROLOG U+ [developad by Colmawrerin Luminy, Meraeille)

=The system usedis Mec .
Thetwo interfaces are desling with the seme kind of data but with a difference thet with PROLOG 1 we have to
give atranacriplion of the question whils 2iity PROLOG accepts the srabic cheracters diractily,

CONCLUSION

The project has helpedin developing diff erent taols used as sids for the linguistic analysis and hes enabled to
evaluste the different formal grammars and diff erent fomn of arabization. But we are still hoping to have an arabic
‘computer and not an srabized syatem.

Our graminar should be able ta cover all the interrogatives structures of arabic.

AénTogqs!e should be added whose functionis to detect and displaythe source of emorin therequest.

1JPELLETIER, B.(1986). S\wane dinarogation de dangue de dambes onlangue nalurefe mémoire de
maftrise, Université de bMontréal, p.3.
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2)Marie-anne, “La Lexicomeétrie” to be published.

3)EL KAREH, S.CCTE, P MAAMOURI M , (1992} Dela prédictibilité au déteminisme, C1.L., Québe,
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Figure 1 - Architecture de GENIAL (version IT) (tirée de S. Giroux, 1988, p. 19)
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