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Diréji Kurdi 5,4 s3> : a lexicographic environment
for Kurdish language using 4th Dimensich

Abstract: Keywords : Kurdish, multiscript, database.

The Kurdish language presents specific problemsherexicographer. Being the language of
a people without a state, it has attracted lessrgdgt than the other languages of the Middle East,
and it is only recently that lexicographic studesd bilingual dictionaries of Kurdish have been
published. It lacks standardisation (division iralkdcts, and above all, use thireedifferent writing
systems). It also presents further problems irfitld of computing (encoding).

Paradoxally, this complicated situation means tlmemputer may be especially useful for
lexicographic work on the Kurdish language. Thip@adeals withDiréji Kurdi, a project for the
development of a lexicographic software environnspecifically geared towards Kurdish : the
different phases of the project, the reasons fertdthnical choices made by the author, its current
state of development, the problems encounteredtenglanned extensions (linking with CD-ROM
dictionaries, corpora, compliance with TEI-SGMLgantroduced.

I) ORIGIN AND CONTEXT OF THE PROJECT
1- The “prehistory” of the project : dictionary on papier, dictionary on computer

Perhaps a word of warning is in order here : thian applied research, whose aim is to do the
best possible use of current text and databasedtayy for lexicography in a particular case.

The first idea of this project came from my pagation in a lexicographic work with Dr.
Hakim in Paris, the result of which was a FrenchaBbdictionary [Hakim & Gautier, 1993]. Dr
Hakim had already been working since several yeard, using the traditional technology current
up to the preceding generation of dictionaries, iaitt up an impressing amount of data on paper
cards. | proposed to computerize the data, and hesec the Macintosh system as the most
multilingual. The words were entered first in latranscription and sorted in Microsoft Word. As
there were neither citations nor didactic exampiethe data, what we achieved was a lexicon, the
wordlist of which had been determined by Mr. Hakam a large subset of tHaictionnaire
fondamental de la Langue Francaj§é&ougenheim, 1958 (1993)].

1. After studies in Kurdish (Institut des Langu@sentales, Paris) and computer science (mast&8)1%. Gautier
worked as a professional trainer and obtained gem@SEA) in educational science. After moving taifei to
study chinese language needed for his Ph.D (arglogp, 1994), he worked there as a technical writer
MITAC. Currently assistant professor of French laauge and literature at Wen-Tzao Junior College, bezrof
the Centre d’Etudes Kurdes (Paris), he has puldisireeducational technology and anthropology ofcatianal
institutions and participated with Dr. Hakim in theaking of the first comprehensive French-Kurdigttidnary
(1993).
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The data was then transfered over to the multilshgeord-processor WinText (from the french
company WinSoft and the Arabic-Persian writing associated withaBbwas typed next to the

Latin transcription.

Processing Result of processing Remarks

Manual collection of words— | Notes of words on paper] VERY lengthy process
W

Manual reporting on cards —— Words an('jl exgmpl!es OT Lengthy. _— _

cards ("lexicon”) Sorting and retrieving unpractical

Choosing French wordlist —— DefinitiV(le wordlist No control on choices
W

Entering lexicon WORD flat files Retrieving easier than on paper.

into computer — in latin letters No multiscript capacities
<

Sorting _ Sorted W(.)RD flat file Egittai(s);trl;?o(;agl)ﬁ c(j:ga Several file;
W

Importing into Wintext _ WINTEXIT flat file 2:;2220{,:,255322(_%(3& Automatic
<

Mangal enteﬁng O.f. . Multi-script flat file u?)gli?;?nrg?Lcogg?agsg:g)r?socr;i.ption

Arabic-Persian writing | typography) cumbersome '
<

Structuring articles _ Multi-scrilpt flat file Eec:)tv(\:/ggtr:cilhgns:?fctcl?rge(;?g(r::'?ries
W

Printing S Paper dictionary Formating gapacities too few (no

columns printing)

Fig. 1: Production stages of the first edition bétFrench-Kurdish dictionary

The use of a word-processing software was undolybeedbig step forward from the more
traditional way of working : using automatic "stylein WinText make typographically formating
parts of entries much quicker. The Kurdish letterswere produced in a easier way - although the
"Diwan" Kurdish fonts, modified from Arabic onesadisome spacing problems.

But there were also obvious shortcomings : WinTdigt not enable formating in columns !
That necessitated a specially painful process weehad to print out a two-column dictionary. The
data, stored in a proprietary format, could noteasily reappropriated for re-formating or new
lexicographical work. Furthermore, the chart abeliews the choices were all made in sequence
and were then quasi-irreversible. What we had wasffiect anelectronic version of... gpaper
dictionary.

The data, although in electronic form, had no djesiructure. A word processor did not offer
enough in terms of reusability. What was obviousBeded was some sort of database with
capacities specifically geared towards linguistatadand the unique characteristics of Kurdish
language.

2. The information about companies cited will barfd in Appendix.
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2- From a Sorani electronic dictionary to a Kurdishlexicographic environment

The aim of the project was first only to import fimst edition of the dictionary into a database
to build a truly versatile electronic version gfithich would then be used as a basis for an ezdarg
second edition. A prerequisite for such a work Wesauthorisation from Mr. Hakim to use the flat
files data, which he willingly granted me.

Determining then which software to choose requaéechnological survegf the multilingual
software market, as well as a general analysibefpecific situation of Kurdish language. So the
project would have four phases : one year (whitdr flaurned out to be two) eéchnological survey
to know the possibilities offered by current softeyasix months fotechnical choicepne year to
assess the feasibility of the project throughlibigding of a prototypeand then one year to finalise
the product in its “first version”.

But as soon as the first phase, the potential p@veomputerisaton caused me to modify the
project : the transfer of the French-Sorani dataanother support evolved into a more general
purpose to build a versatiléexicographic environmerior Kurdish in general, easy to use for non-
programmers, but powerful enough to help a lexiapber to generate new products after his own

specifications.

Then, before prototyping, a (somewhat belatedectfin on the specific situation of Kurdish
language itself showed me the problem was realty specific, and led me again to redefine the
project - which at this time | decided to renam@)j_f & i,> [Dirgji Kurdi] “Kurdish
Dimension”, to put emphasis on the complexity & $ituation (see fig. 2).

Phase Duration Aims Remarks
(Dates) (Tools, choices...)
1/ 2 years Acquiring knowledge of: | Sources:

Technological
survey

(1993-1994)

=  market

=  multilingual tools

= lexicographic tools,
basic needs and
methods.

Specialised literature
Reviews:SesamgMultilingual
Computing

Discussion lists on Internet (PG
ARAB, READER, ITISALAT,
INSOFT)

Specialised CD-ROM database
(esp. ZIFF Computer Select)

First redefin

ition of the project : from electronidictionary to lexicographic environment

2/ 6 months Determining which set off Choices and reasons:
Technical (beginning tools to use. = Fourth Dimensioft”, chosen
choices summer of Choosing a system january 1995.
1995) (software and hardware)| =  Base system: Maclntosh, but
First tests of general possibility of a port on PC.
feasibility = Versatile programming
language.
3/ 1 year (in Building a prototype to | =  Specific study of Kurdish
Prototyping progress at verify the feasibility of language problems
the date of the project with the tools| =  Redefinition of aims
writing) chosen.
Second redefinition of the project : from Sorani-d@nted to multi-script Kurdish
4l 1 year (half | Extending the =  Compilation
F|na_1l _ 1996 to half | prototype into = Distribution as shareware
realisation 1997) the final software tool

Fig. 2 : The evolution of thBiréji Kurdi project
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[I) A NALYSING THE SITUATION OF KURDISH LANGUAGE
1- The specific situation of Kurdish : different dialects and writing systems

Kurdish comprises a variety of dialects, just asn€ée does. But, contrary to the latter, as
Kurds are divided among several states, there istaadardising body for Kurdish language. So
there has been no emergence of a “national stardagdiage” comparable to Chinese Mandarin.
Although the different dialects of Kurdish are lingfically closer to each other than the different
varieties of Chinese, contrary to Chinese (whicfrasn the point of view of the reader "united" by
the use of a common ideographic writing system)rdi€ln dialects are further set apart by the
different writing systems used in the countries aghwhich Kurdish populations are scattered.

Although it is not the aim of this paper to dwetl the intricacies of different dialects, political
situations, and choices of writing system and nebeais’ transcriptions for Kurdish, | will have to
devote a minimum of space here to introduce themicontext which led to the current definition
of theDiréji Kurdi project.

2- The different dialects

Kurdish, an Indo-lranian language, is divided imteo main dialects, Northern Kurmanji
(thereafter “Kurmaniji”) and Southern Kurmaniji (teefter “Sorani”) allowing intercomprehension
between educated speakers and in fact between ards Kafter some days of practice, but still
grammatically very different [Kreyenbroek, 1992,. §8-83] [Izady, 1992, pp. 167-175]. Sorani
and Kurmanji are themselves subject to local vamat (“Mehabadi”, “Sulimani”...). Two other,
less widely spoken dialects, linguistically relatedether, are Dimili (sometimes called “Zaza” in a
somewhat derogatory way) and Gorani. They can bedaespectively in the far northern and
southern part of Kurdistan.

A consequence of this - and also of a generaligalisituation where research and teaching
in/of Kurdish has been either forbidden or not givenough means to develop - is a problem of
standardisation of the language itself. Howevenrdiah seems lately to evolve in the direction of a
bi-standardsituation [Kreyenbroek, op. cit.], with Kurmanyijtten in Latin letters) becoming the
language of numerous publications almost totallgeaping in emigration, and Sorani (written in
arabic letters), becoming a de facto litterary déad, a trend which began at the turn of last
century, after Gorani had lost its preemineriig..

= This trend towards a “bi-standardisation” doesmiply the disappearance of local variations
inside main dialects,

= According to the State which administrates a giasga in Kurdistan, the spoken language
there receives a heavy influence from the domitemjuage (either adoption of words or
resistance to it),

= The way of writing the language itself is evolvitm reflect phonological changes. As an
example, there is a trend to no longer write somgbld wovels (i.ex ;99 wurch tends to
becom% 9w rch ) [Hakim, 1993],Introductionto [Hakim & Gautier, T993].

3- Three different writing systems in Kurdish lands

The lines of divide between writing systems matoh political boundaries, but those in turn
only match the linguistic borders between diale@s/ approximately : if it is true that, in a first
approximation, Kurmanji mainly uses a Latin scioid Sorani an Arabic-Persian one, it is only a
generic correspondance : Kurmaniji in ex-Soviet Arraaises a Cyrillic alphabet, in Turkey a Latin
alphabet, in northern Iraqg and northwestern IranAsabic-Persian alphabet, and in Syria (and
probably so in Ex-Soviet Azerbaijan) another Latianscription (although | have no precise
information about its difference with the one usedurkey) (see map fig. 3).

If the situation of Sorani seems at first easiefif & mainly written in Arabic-Persian scripteth
from acomputerisatiorpoint of view, it is in fact not better at alln@ding standards or practices for
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Persian and Arabic, apart from being themselvéerdtuid®, are vastly different from each other, so
the choice of encoding for Kurdish is not at alf-sgident.

La Spian See

ﬂfa-:kﬂe.—a B e
; X AZERBAITNG
------ : ARMETRA

TURKEY Dimilis

Lake

i
E Liremiin
_—

Kurmanji

_________ - -- - [RAN
r «~ Soranpi
SYRIA ; Y
~ 3/ Laki
______ IRAQ ‘

Flg 3 Kurdish : map of political (= writing sysis) and dialectal borders
Simplified map. Sources : [Kreyenbroek, 1992, gps@]and especiallylzady, 1992, carte p. 170]

The would-be Kurdish lexicographer has also to take account thdistorical evolution of
the writing system : before 1929, the date forrferm of the alphabet in the Turkish Repuhlic
Kurdish (as Ottoman Turkish) was written in aralatters, so some of the early lexicographical
works on Kurmaniji [Jaba, 1890], are using an “Otonfike” Arabic system of writing, although
very different to the one now in use for Sorani...

4- Transcription problems

Either in its Arabic, Latin, or Cyrillic writing, €@bending on the dialect, Kurdish script is
almost totally phonetic. In Sorani, unlike in Arapiall vowels are written on the line
(corresponding to the “long vowels” of the araligh@bet) and cannot be omitted. It may be linked
to the fact that, not being a semitic language diglir ignores the consonantic structure and internal
vowel variations necessary in Arabic (if the wolzbdk” in Kugdlsh is indeed “kitéb"(S), its
plural form is a regular “kitéban’{LsS) and no “kutubun” LS)

A consequence is that automatic transcription wéeleéaser to program if the need arises. We
will see that this characteristic influences anotheea, very important for lexicography : the
building of words lists properly collated after tbeder defined by the grammarians of the Kurdish
Academy in Baghdad. The only exception to the Vuiting of vowels is the mute e (schwa)|
which is written only at the initial of a word g% and (except for very few words mainly coming
from Arabic), mainly before another vowel, with whiit forms a compound as or 4. In
Kurmaniji, this same sound is expressed by a dotl¢sg, as in Turkish (the opposition being
between [ 1] or [i] or, sometimes, between pnd [ 7], depending on the publication).

5- Distinguishing different levels of variations inthe language

If, compared to French or English, Kurdish writinay be said to be fairly phonetic, it is not
to the point that an IPA transcription would be machnecessary. Apart from the problem of the

. Iran has just defined a new standard, and irAtladic world, the Microsoft Arabic Windows proptéey encoding

modified the physionomy of the real-life practia@foundly last year...

- The law introducing the new Turkish (Latin) & was passed on november 1928, and all publisasitarted to
use them in 1929 [Feroz, 1993, pp. 80-81].
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schwa (mute e) already mentioned for Arabic-Persvaiting on the Sorani side, there are also
variations in pronunciation on the Kurmaniji sidey, §everal consonants which may or may not be
accented. Accented letters will usually be unagpitaand unaccented letters will be aspirated. This
is a phonological problem, on the same level ag, the softening of the spanishi] in nada,
which pulls it towards the english softh[].

This characteristic prompted [Rizgar, 1994] in kardish-English Dictionary, which is
centered on Kurmaniji, but also contains words béptlialects, to alter the usual writing system of
Kurmanji as practiced in Turkey to underline #ezentedsounds fok, k, p, r, t . Rizgar notes that
the Cyrillic writing used in Armenia distinguishése accented letters by a postscript quote. This
information have been confirmed by the data kirgllpplied to me by M. Chyet [Chyet, personnal
communication, 1995, @990].

From this information, | tried to build a generdlact of correspondence between Kurdish
writing systems and sounds, hence including anréférence (see Appendix A). With reference to
the phonological contextual modifications of proomtion, however, such a chart should be
regarded with a great deal of caution. The “stagid@ronunciation it describes is likely to be
altered - and also according to locality. Spegifioblems also arise from the fact that Kurdish is a
bundle of dialects, not a unified language. So the “sametd, when going from Kurmanji to
Sorani, may at the same time go through severaldesf change : writing system, phonology,
morphology, and semantics...

For instance, on the Kurmaniji side, the letteis used as corresponding sometimes to the
Sorani> as inxode (God), which transcribess y5- but also sometimes g as inkexaz (paper),
which transcribe§\_¢4§ (no morphological difference between dialects,dstript problem). The
Sorani word JLs (family, home, house) has a Kurmanji equivalent althis mal : the sound
corresponding to the Sorani letigrdoes not exist in Kurmaniji (phonological differencetween
the two dialects, reflected in the writing systeAmother way to tell a house (with emphasis on the
building side, not the family) is in Kurmanji the woxdni , which becomes in Sorag}s\.ﬁ- (xand).

It seems to me that here we are befordiadectal difference which is to be recorded as such. A

lexicographic program should obviously be ableistimuish clearly between those different levels.
6- The numerous “lexicographers’ transcriptions” of Kurdish

Since the 20s, researchers or lexicographers idigurwesterners as Kurds, even if they were
concerned with Sorani, have tended to use diffetenin transcriptions concurrently with the
original writing.The adoption of a Latin alphabet the new Turkish Republic has played in this
direction as well as the fact that many of thosekaavere published in the West.

The transcriptions used in those works vary acogrdio the country of origin and the
academic background of the authors (Arabic or Berstudies) as the current transcriptions for
those languages differ. The choice may also depentthe scope and type of the work. [Wahby &
Edmonds, 1966 (1971)] use a latin transcriptioncihdiffers from the one used for Kurmanji in
Turkey ¢h instead of; for -, sh instead ot for j etc...) This is also the transcription used at the
Institut National des Langues Orientale$ Paris [Blau, 1980], [Hakim & Gautier, 1993]. In
contrast, in his reference work, which goes furthen lexicography, [Izady, op. cit.] usggor the
Arabic letter! anda for the Arabic lettes, for the sake of consistency of transcriptionsveen all
the languages concerned, throughout a period @frakthousand years and across a continent

7- A lack of typesetting tools only lately addresse

The lack of proper facilities for typesetting Kusdiof whatever dialect has consistently been a
problem for authors since the beginning of pubiae on/in this language. In the last century, the

. Atable showing differences between usual trapsions for some words will be found in Appendix.
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situation was quite the same for any non-westenguage, and the Jaba Kurdish dictionary is no
different in quality (in this matter) that the Waedition of the chines¥i-Jing (Ji] %)... But if the
situation has somewhat improved since then for n@hgr non-european languages, that is only
true since very lately for Kurdish : [Mc Carus, X9@s well as [Blau, 1980] had to add by hand the
Sorani diacritics, and if [Rizgar, 1994] underlind®e h to transcribe the arabic letter, to
differenciate it from the arabic letter whereas the common transcription @ris h, it iS most
probably due to the lack of computer facilities /amdf a good typographic system. This problem
often pushed authors to use the underlihiag a substitute for an underwritten dot [Hakim &
Gautier, 1993], or even a quote instead of a litlerwritten® for ¢

8- Kurdish as an Arabic “add-on” ?

Lately, specific Kurdish fonts have been producedhbfor PC (Windows) and Macintosh
platforms :Diwan company has bundled “Goran” and “Sulimani” fontdwis pagesetting software
Al-Nashir al-Maktabi(and probably with thél-Sahafiversion). But with the late disappearance of
this company, it is difficult to know what thosenfs (which were however not without defects) will
become, an®ecotypecompany just released\mskh Kurdistont for use undefrabic Windows 3.1

But Kurdish appears often on the computer more asodification of another language —
mainly Arabic — than a language in its own riglh: Macintosh as well as Windows, Kurdish is a
font under an Arabisystem Kurdish users may so be misled by the Arabic &ayth and indeed
type Kurdish as a modification of Arabic : for iaste Kurdish lettes / 4 is often typed improperly
as the ARABIC LETTER HEH> ¢ / 4 /&, which therefore must be followed by a non-joihefore any
connegting letter to prevent for instance the cdotd transformation )Af germ into J.@f ghrm
or of J}.m; dehol into J.@.m; dehhl . In contrastPiwan andDecotypédonts, following UNICODE /
ISO 10646, 1990 which provides a separate codepoint (06D5) fa& Kurdish under the name of
<ARABIC LETTER AE>, separate completely those two letters, whiamyropinion the way to doBut
a “Kurdish” physical keyboard should reflect thatambiguously by distinguishing clearly on the
keys the two glyphs3(vse), as the Kurdish HEH seldom appears in end posft@as4), but rather
as an initial followed by a vowel in current digm;pasu.a 2 s anefc.

l1) A NSWERING THE (LINGUISTIC AND TECHNICAL ) CONTEXT

1- Is the computer useful as such ?

From the preceding section, one can get an overofdive situation : the researcher has to deal
with what | will call a bundle of dialects, threéfdrent writing systems, writing standards and
software standards either non existant or “in beogf and to top everything, a quasi-
impossibility to do on-field lexical research shibude mentionned ! It is not surprising then that
numerous different choices have been made by foresearchers.

Any software designed for Kurdish should be ablaltow the user to choose between those
possibilities, and keep the choicepen (i.e mainly : reversible to the last moment). Aodo
example is the choice of transcriptions used irriatgd work on Kurdish : | just showed how
several different choices had been made by diftemathors, each with a potent logic. The fact is
that, in a paper publication, the author has taskonesolution only, even if he thinks (and that is
usually the case) that it is not a perfect onehbleto do some sort of bargaining with the situmtio
But the computer could enable determining whichndcaiption to use for a given set of data
according to the specific parameters of use : not the dialect (obviously, it is more a temptation

- The problem is that underlining is not reallyceded in the text as a specific letter, but aspadyaphic property
prone to disappear with exportation to anothemgt, if precautions are not taken to ensure itg\l...

- The Kurdish lettes / 4 uses the codepoint of the <marbutta>which does not exist in Kurdish. This does not
prevent typing Arabic, as a simple change of fam#gthe trick if needed.
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to present a Sorani word in the Persian-Arabigggrbut also the intended user : will the reader
use primarily this script ? Would not a Kurdishdeafrom Armenia benefit to be able to look to

Sorani data in the cyrillic system of writing heeasdaily ? The decision could be made on-the-fly
by the user according to his / her own needs.

So the proper environment for Kurdish lexicogragmpould allow for changing methods of
transcription and fonts and choosing the most lsl@itavay to present data to the usewhkatever
internal encoding is usedSimilarly, in regard of the instability of stamda, a good lexicographic
environment should be able ¢thange encodingahen needed for importation / exportation, hence
combining versatility with respect of standdrdgvith the versatility of modern software, which
allows a great deal of manipulation of the way imicki data is represented and presented, the same
software may now suit different transcription neadsording to the user’s request, and export/import
data from/to files or other databases using diffeirgernal encodings and logical formating (TEl...

If will probably make the development more difficuBut, at the same time, because of the
openness of the computer regarding transcriptioblpms, its ability to retain complex information
such as the origin of a word, its variants in spglland using, it can be argued that a work on
Kurdish done on computer following these lines Wik more re-usable than a one done by
traditional means. As challenging as it is, | wowldnt to make the point here that the situation of
Kurdish language also lends a real interest toude of the computer, but at one condition : any
solution proposed to the problem of defining awafe tool for kurdish lexicographic purposes has
to be open and susceptible to modifications.

2- The reasons for the choices of Fourth DimensiSron Macintosh

After a two-year technological survey about thdoettissues and application software for
multilingual and linguistic computing, the followgrchoices were made :

o to develop a multiscript lexical database whichldomport former work (flat-files data in
general), manage a corpus of Kurdish texts and rgenalictionaries according to precise
specifications ;

o the chosen platform was the Macintosh, and theeshesftware was ACI “4th Dimension™”
(hereafter “4D"), for the following reasons :

= at the time of choice, the only real multilingugstem was the Macintosh (the Windows-
based PC being at best only bilingual, and no da®lsystem allowing Sorani was available
on PC). The MacintoshSystem 7with its WorldScript extension enabled problemefre
mixing of English, French (with its accented ch&ees), Cyrillic-like and (Latin) Turkish-like
transcriptions of Kurmanji, and Arabic-Persian-likenscription of Sorani. Furthermore,
defining customised keyboard drivers for all thasiéerent fonts is much easier on a Mac
than under Windows.

= 4D has a “two-level” structure : a programming earment, and a user environment. It is
possible to use the programming environment todbail friendly interface for the non-
programming user ;

= the 4D development environment gives access tongeipol, compilable language, and ACI
(the developper of 4D) allows license-free disttitm of any compiled product as a (non-
modifiable) runtime, which opens the perspectiva shareware-based research tool,

- While it must be acknowledged that only a geher@amping such as the one proposed by UNICODE)-10646
will give a solution to this problem, the seemingdnger and longer delay before operating systeaveldppers
begin to think about supporting a “real life” UNIO& makes waiting solutions inevitable...

- This choice was however not thought as totailhygimg for the future : 4D was available on Mact BUPC version
(“4D Universal”) was expected to be developped I6 for Windows (it is in beta version at the timevariting).
As some UNICODE tools were being developped (GAMMADpened the perspective of a future port to PC.
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= while not being cheap, prices for 4D products do gw to the heights of some professional
relational database softwares, and there are stilbb$t@cademic discounts.

IV) DIREJI KURDI : A GENERAL DESCRIPTION OF THE PROTOTYPE

The development started in January 1995. In iteeatistate (November 1995), the software is
still oriented mainly towards using Arabic-Persgamipt as the main writing system, but it already
has Latin transcription capacities and Cyrillichising implemented. It may be used either in the
development environmef(that is, by using the functionnalities suppligdtbe 4D engine) or in a
first version of thauser environmenin which the following functions have been added

1. Importatior/ exportation of data frorfio a flat file dictionary with control/edition byser,
automatic creation of links upon importation ;

2. Search/display of Kurdish (Sorani) and Frenchrdsoin a list, or alone with all links
(translations, synonyms, linked expressions) insttrgpt of choice for Kurdish ;

3. Exact transcription for Kurdish from Latin/Cydl to Arabic script, near-exact from Arabic
to others.

The data of the dictionary flat files is being used/alidate those functions and the adaptation
of this first version of the data structure to graphic work.

1-The prototype database structure

From the lexicographic point of view, this struetus still rather rough. It has, however, enabled
testing the system, especially for importationoendtic transcription, and retrieving of linked data
The principle choosed is that each language wor@rench, Kurdish) is separated and structured in
its own way. Then links are created between fiefddifferent / same wordlists.

T = N
@ e Edit Use Design Structure Data gy (13:10:42 Y
|=§ Structure for lexique 1.4 EIE
Nornen Fr i
HMotFr & MNormen So E
CatGramFr A TradhotsFrSo HMotSo A B
i MotFriD L fonmmnnnnnnd MotFr 1D L CatGramSo A
DateCreat V] MotSolD L fronmmnnneiiMotSoll L o
Origine & TrtotFrsSoll L TransSo A
FFondamental B ContexteFr & DrateCreat D
Createur Il 1 ContexteSo & Origine A
Frie: x Createurils A
Renwvoi A Solex E
Synon A Rermvoi A
Cornplet A Frlex Solex Synon A
ME=Fr feri A RadFas ry Cornplat A
HMotFrik L plur A RETFans A
ExFrid L MExSo
MExFriR L motSelld L
ExSolD L
MExSall L
ExFr
LexFr B ExSo
ExFr A TradEx=Fria LexSa B
e ExFril L ﬁ--—--—-ExFrID L ExSo A
F:"””‘L""QUQT ExSolD L ExSolD L [
TrExFrSoll L ExSoTrans A
Eng T
Kurrm T
Sora T
arab T Irnp en cours
Patz T Import Susp A
Tur T MLigne Susp L
Meg_ID L Statut 1
FileFORMAT &
Fig. 4 : The structure of thBiréji Kurdi prototype

So, according to those principles, French and ksbrdiordlists are stored each in a femen Fr
andNomen Sp whose structure reflects the specifics of thguage : as Sorani verbs have a different
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radical form for past and present tenses, two diaid a Lexical sub-file, calledSoLex have been
created, linked to the infinitive form. In Frenamorphological modifiers depending of gender or
number belle belles beay beauy are kept in a similaFrLex file*®. Several indicators also allow to
record : who registered the data, from which docurtte data came, at which date it was created etc.

Possible translations of a word direks between the two wordlists, mediated by a file ndme
TradMotsFrSo(= translation words French Sorani), which alsepse thecontextof the linking :
domain of use (“physics”, “art”) or an indicatiorstinguishing several meanings. This intermediate
file allows to link one Kurdish word toseveralFrench words or/and the opposite. Similarly, two
separate files for French and Kurdeskpressionsire related together and to the words files thnoug

linking files (an indicator records it if an expsém is lexicalised).

The 2 files without links on lower-left aservicefiles. Imp en courd Current Importation) stores the
status of the importation in progress in case aa@idental interruption, allowing the system topase
the user to resume the work exactly where it whs Neililingue (Multi-lingual) is scheduled to store
online Help messages in several languages whefadiligy will be implemented.

2-Functions for consultation : visualising wordliss

In 4D, the data contained in the base is presdntéite user througtayouts Each layout has
specific characteristics, which may be defined bg programmer who builds them. Thst-
orientedlayouts of 4D provide a convenient way to vistabswordlist, as seen below.

LT

@ File Edit Langue Lexique Modifier Nouveau Importer fy (22202 K

Cusiom

Nomenclature francaise =>&]——— g

MaotFr CatGramFr MatFriD
arars

bac ou baccalauréat
bactérie

badiner

bafouer

bafouiller

bagage

bagarre

bagarrer

bagarrer (se)
bagarreur, euse n. e
bagne

Tt B Smomams 2
3 g
o =~ by —

o S 1]
Tl e
3_1

@

& Gerard GAUTIER

Center for Kurdish Studies

=
r
y

Fig. 5 : The beginning of the "b" French wordlista list layout

Upon creation of a new wordlist (i.e at the fuse of an empty database), two special French
and Kurdish words are automatically created, writte??”. This is an “Orphanage” system : if,
when importing from a flat file a word of the “Aadhguage, the software is not able to create a link

9. The 4D system allows to modify a structure withdsk for the data (another reason for its chpise increasing
the number of fields of any file or sub-file as theed is felt may be done ar any moment, thus rgakiom for
other lexical markers.
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to any word of the “B” language, it will automatilgalink it to the “???” word of the “B” wordlist
file. So the “orphaned” will be easy to find latand could even be automatically put into a specifi
list always available...

Below is the equivalent layout for visualising t&®rani wordlist, with exactly the same
“Orphanage” system. As the font used to displaiell fof textual data may be determined by the
programmer when he builds a layout, from the uséntpf view, changing a font may be as easy
as choosing a different layout to look at the sdit@.

" & File El‘gt Langue Lexique Modifier Nouveau Importer @ (,312&435 N

Custom

Nomenclature Soranl VYic0f———— =

CatGramSo.  |[Transso MotSaolD

aheng

balLkon

bawéshk

bawéshk dan

bé nirx k.

bekelorya

bektirya

beLgenamey kiréché

hrraher k

=
<
4

Fig. 6 : The beginning of the Sorani wordlist itist layout

Here, the Sorani data is sorted after its latimdcaiption, which is hardly satisfactory for a
Sorani-speaking user ! The Baghdad Kurdish Acadelefjned a collating order for Kurdish,
different from both Persian and Arabic. As therents Kurdish Macintosh system, a Kurdish
collating function has been builhside 4D. For each Sorani word, it calculates a soriragye
which is stored into a (hidden) field. If the us#mooses to sort the data after this field, Kurdish
words appear in the correct ortfer

3- Functions for consultation : visualising data inked to an entry

Another type of layout allows the visualisation atingle entryof a file (hereafter, “main
file). Fields from other files may also be disptalyin the layout. When there is data in those gield
which is linked to the entry of the main file, th® engine will retrieve them automatically. This
provides a convenient way to see all the links mf word or expression. The user may search
explicitely for a word, or double-click on any warda list layout.

If several there linked words, they are placed aselection through which the user may skim
by clicking on the arrows at left. If only one wongatches the research, the word layout will be
brought up. The two next illustrations show worgolats for French and Sorani words, with their
possible translations, linked expressions and thelikh/French translations of them.

1 In fact, the very function generating the latienscription of Sorani words also builds the smrtiumber.
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% File Edit Langue Lexrique Modifier Nouveau Importer iy (18 11ea g N

Custom

= Enregistrement sélectionné

'Fl:qmﬁ:n'-rs']:ajiurg Francaise

Mot Francais [baguette .
Catégorie Grammaticale hte |
Jlaad g5 | tOledar

Jlo | dar
3 g e | ZEMIONT diFE].

'E,_?;‘E.l!‘.:{?ﬁ?‘\,ﬁ.’-‘gffr@a-'?”’-' - de tambour
religes - - magigue
- de fusil

¢'H_‘"" IE&VW

Cancel
Expressions sorani correspondantes ou traduction
- de tambour Siwes 5 la

- magigue s 5l
- da fleil Laiiccalosl

M|

Lictionary. . balkawt oA KIM
& Gérard GAUTIER

Center for Kurdish Studies

Fig. 7 : A French entry with its links displayed.
The french word “pain” (bred) above, at the rightiee Sorani expressions, is a “context” word
imported from the flat file, used to distinguishtween several meanings of the french “baguette”
(stick, drumstick, chopsticks, and a kind of lomgd).
" & File Edit Langue Lexrigue Modifier Nouveau Importer fig (150 12:37 F) N
Custom

MNomenclature Sorani

Enter - L i - - v :
Car) T

Mot Sorani s 5k 5] o . -;_a-']_hfw iy

Transcription [xiwardinewe
‘Catégorie Grammaticale [ m.

Mots frangais [boire
reliés

Expressions sorani reliées

Cancel F

Expressions frangaises correspondantes ou traduction

o3 ] gi g agans | s ile boire et le manger

Fig. 8 : A Sorani entry with its links displayed.
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4- Functions for lexicographic research and creatio : importation

As it was necessary to import a minimum of data itite database to experiment, the first
function realised has been an importation functida. quickly create a minimum database, a
proprietary formating necessitating only a minimpreparation of the files has been adopted. An
analysis of the structure of the paper dictionarynid it fairly repetitive, following the formal
pattern below, and it was decided to implement @i-parser in 4D language for the corresponding
formal grammar, recursively defined below :

<Entry> <Headword$tab] <Article> [return]

—
<Headword> ;E:ESEPH HEADWORD> ([comma] <MODIFIER>) [space]<PART-OF
<Article> ——= <Word Descriptor> {tab] <Expression Descriptor>)
([opening parenthesislkkCONTEXT OFUSE> [closing parenthesis])
—> [space]<KURDISHWORD> [space]<TRANSCRIPTION> ( [comma]
<Word Descriptor>)
—

<FRENCH EXPRESSION [semicolon]<Kurdish Expression>{tab]
<Expression Descriptor>)

<Word Descriptor>

<Expression Descriptor>

( xxx ) : Optional object <RENCH HEADWORD> :  Lexical data (final vocabulary)
[tab] : Separator <Word Descriptor > : Intermediateabulary

Fig. 9 : Formal Grammar describing the structuretbé flat files.

The weakness of this method is obviously that driy adapted to specifically prepared files.
In the compiled version, this function will accggarameters to suit any other parsing system, and
specifically according to a Text Encoding Initi®i TEI) compliant SGML DTD [sedlext
Encoding Initiativein bibliography]. The files to import were semitannatically prepared to
conform to this structure, through the us&uoickeysnacros :

1- Replacement of the underlined characters)(by capital lettersH andR) ;

2- Copy of the WINTEXT files into strictly text Bk (hence loosing all the typographic
information, as fonts and size, but also “undedi¢o allow for importation into 4D ;

3- Separation of the contents of each article bgkera corresponding to the formal grammar.
The importation screen called by this functionhiswsn in the next page.
4- The process of controlled importation

The data is not immediately “poured” into the datsh It is first stored in a variable mirrored
in the upper field of the importation window (hefteg “Entry field”) :

Article du fichier origine {modifiable dans e champ)
bagage n. m. dde Sd4e 5 ol sHit umeki sefer ; plier -
PR Pa FTY

The user may hence modify the data at will, eitheediting it directly in the Entry field, or by
clicking on one of the two tables below, which pyep ways to structure the data in the database
which will be carried out when the “Importation”taen on the window will be depressed :

Motz kurdes correspondants Transcriptions Contextes d'emploi
b S gl sHit u meki sefer. iy

AL
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The little window on top shows the current actitircopking up next Kurdish word” etc...).

%@ File Edit Langue Lexigue Modifier Nouveau fy (1Z0sofy

—— Statut de l'importation

Importer

Seéparation du mot kurde suivant.
Traductions rots ; stockage d' un conteste
Lecture d'une transcription...

Eurrectiu_ns apant importation

. | Fjphie_r : Kil_'n & Len:D_iu:n kurde _2& ed.:pret:f.pre_t || Ligne n® : & |
‘Article du fichier ariging {modifiable dans ce champ)
fable n. f. < alias Hikayet, Ja s metel.

Impartation en cours

annuler

I

Suspendre

Article en cours

| ST
| Mot Francais : fable . | -
| Catég. Gram.: n. f. |adj. dérm. || 1D g e

Mots kurdes correspondants  Transeriptions . Contextes demploi [ srver ]
i.;--gﬁ._,a- Hikawet o lgnater |

K8
‘Expressions correspondantes Expr. kurdes : Mot kurde connecté

Fig. 10 : The Importation screen

For instance, if the user wants to correct the fire of the first table, he may click on it to
bring up this “Word correction window” below :

As it is sometimes difficult
to be sure of the real order of
letters when Arabic and French
text are wused together, the
window provides an automatic
transcription control field. This
transcription is not designed to
be 100% accurate, but gives a
way of verification. If the
control transcription is already
Annuler accurate, it may be directly
copied into the Transcription
field which is the one which
Fig 11 : The “Word Correction” pop-up window will be copied into the database.

If the user copies or cuts anything, for the sae®son, a message window containing the
chunk of data selected in Arabic font will appeahim.

Finally, in the importation window, seven buttoti®w to fine-tune the processing of the entry
which appears in the field. In the compiled versmnDiréji Kurdi, in order to obtain a less
cluttered user interface, these buttons will beedaway with and replaced by a menu linked to the
importation layout.

5" International Conference and Exhibition on Muitijual Computing ICEMCO) London, UK, April 1996



A lexicographic environment for Kurdish languagéngs4™ Dimension™ - 15

Importation en cours| | 1. “Cancel, allows the user to totally stop the importatjsmocess.
1- [ dnnuler ] 2. “Suspend, stops the process and stores its status in the

2. [ Suspendre ] “Imptortation” file, which allows to resume it at lvand at the same
- point.
Article en cours The buttons below concern the current entry.
3- [ Relire ] 3. “Read agair re-reads the Entry field (ambt the flat file : may be
[ origine J used after corrections if a first parsing of th&egielded errors).
4 — 4. “Original” cleans the entry field of any unsatisfactory nfigdiion
5- [ Deriver ] by retrieving the unmodified text from the flatfil

6- lgnorer 5. “Derive” imports the data from the Entry field into thesbathen
re-reads the original entry from the flat file ¢alls for instance to

7- Importer split an original entry into several entries, inpdrseparately).

6. “Ignore” allows the user to jump over this particular gr{for instance, if the data is already in
the base, as signaled by the popping up of a “Donil{double) marker on the window).
7. “Import” allows to import and go to the next entry in fre file.

By combining the capacities of edition of the amggi data with the functions of those buttons,
the user may suit the data to its wishes. For elenglow, an error in the preparation of the flat
file translated into a wrong separation betweensiteption and Kurdish word :

The garbage in tht Plits Kitdes correspondants Transcriptions Contextes d'enmiploi
“Transcription” window |-~ Bt L
(which is in fact part of the[=*" . dos. [..-4 mere

. . . i shett.
Sorani word mistakenly jour
neying into the next field) can be corrected by ohthe two methods :

1- Modifying the Entry field, then clicking “Readyain” (if the user can see what caused the error);

2- Clicking on the second line of the table andrecting it manually - if the cause of the error
remains unclear (here, a lack oLatin space - and not afsrabic one...- between word and
transcription).

V) TOWARDS THE FINAL SOFTWARE

This work was undertaken with in mind the idea tihathould emulate on a computer what
lexicographers usually do with paper : collectingtad from (electronic) texts (including other
lexicographic works), structuring it, (constructioharticles), manipulating it (choice and change o
the mode of representation), and exporting it (t@oad-processor, another database, a pagesetting
software) as a whole or as a selected subset.idgtigh this orientation in mind that the extenson
described below have been chosen. | will focus ber¢he aspects of those extensions which are
the most related to the orientation of this confeee

1- Increasing user-friendliness

If Diréji Kurdi must be of use to other people - and not onlygaiithor - giving them the
means to make good use of it is an integral patti@project. A general “user environment” should
encompass :

= thesoftware environment propewnhich should allow a non programming user (butadly
familiar with, say, a word-processing softwaregtder new data into and retrieve data from
the base,

= an introductoryJser Manual,

= for the advanced user, Rrogrammation Reportincluding the code of all the functions
realised and the necessary technical comments.
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It is obvious that, iDiréji Kurdi has to be used by people not skilled in computkese is also
room for improvement in the the friendliness of theer interface in general, as well for the
consultation of data as for its editing and impiiota Several third-party adds-on for 4D exist that
could allow for that. One specific area of possiskention would be to add hypertext features to
the data fields... On the multilingual level, itpkanned to let the usehoose the languagef the
interface at startup. It is possible, because agication is able to retrieve its menus, layatieg
and explanation texts from its own files, and cgnasnically change their fonts. A specific file will
be used to store on-line help messages in sevmrguages. The language the user will select for
the general interface will be at the same timecseteas the help language.

The last phase of the realisation will be tmnpiling of the software, which will increase its
speed (another way to increase user-friendlingssall allow its distribution as a shareware.

2- Stabilizing overall structure

The most important problem in the development lefxécographic software is the definition of
the overall structure of the database. But as th@é raubject of this paper is the specifics of
multiscript - specially as Arabic type is concernddwill give only a cursory description of it, dn
will focus on the transcriptions and importatiorgeration problems.The first phase of the project,
the “technological survey”, enabled to look notyoat multilingual systems and relational database
engines, but also at ongoing research and terngizalband lexicographic software of the market .
At the same time, several Kurdish dictionaries waralysetf. This is from this phase of the work
that was decided what the final software shouldk ldce.

A lexical database should store not only wordstbatelationsthat take place between them.
[D.A. Cruse, 1986, pp 86 sq]. Those relations mayrdlations between the meaning of words.
Inside a language : synonymy, hypernymy, hyponym@gross languages : possibility of translation.
In turn, a possibility of translation of one wormto another often exists only througlt@ntext of
use(field of knowledge, specific sentence), whichdalso be recorded.

There may also be relations foximity, constitution of new meanings through assembling :
words composed from other words, expressions, ddged or not, current collocations [Rey, 1977,
pp. 188sq].

Each element must first be uniquely identified atored [Mannila & Raiha, 1992, p. 71].
Once each entry of the database has been givelg@eu® number, storing a relation between one
entry and another becomes as simple as manipuliitirsg 1D. There are basically two methods :

= recording a cross-reference from one entry to aradk an ID in a field; for example, all
synonyms of an entry may have their ID stored $yr@nymfield for this entry ;

= recording a type of relation by writing related IDsa specificSynonymyfile, that is a
“joining” file as has been already used for theording of translation possibilities.

Another problem is to build a structure which alfodor future extension : adding another
relation, or even another language, must be pasgitth a minimum of interference in the already
existing structure. In other words, the structunestrbe of maximum modularity. That is why the
second approach : [one relation = one file] haggdly been chosen.

A good structure modularity would allow, for insta for the introduction of English, simply
through the adding of another "linking file" witm@ther database structure. This other database
structure could very well be on CD-ROM (from therked or from a research project).

Another area of extension would be linkstéat corporain 4D or even external (text) files. A
specifically interesting area of development irs ttespect would bhe constitution of a corpus of
electronic Kurdish texias (to my knowledge) no one exists yet.

12_ Consulted Kurdish dictionaries will be foundhibliography. Software is in a specific sectiorbdfliography.
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On the other hand, @opertyspecific to an entry (as, for an expression, i ibr not lexicalised)
should be stored as attribute together with the entry in a field, a boolearotirer. An exemple of
such a property is etymological data. Among thedilr dictionaries which have been consulted in
the first phase of the project, only [Wahby & Edmden1966] gives etymological information, and
this information is limited only to the rough omgof the word when it is not Kurdist:for Arabic,P
for Persian etc. Certainly a specific field forratjogy should be reserved in the Kurdish database,
and if it is to store corresponding words in selveiaects of Kurdish, this data should be venadie
marked. A list of possible origins and dialectssgbly hierarchical) should be first defined in the
basis version of the software, but the user shioeldble to expand it at will.

| already gave some examples of inter-dialectalatians. | think the area of inter-dialectal
research, particularly specific to Kurdish, coutdagly benefit fronDiréji Kurdi.

3- Rationalising the transcription system

The main writing system in the database is nowtbi Arabic-Persian one, with an automatic
system of transcription to one latin, specific, tegs of writing, the one used in [Wahby &
Edmondspp. cit].

But the Arabic-Persian writing, as already expldinacks the schwa. That means that a word
asosj_? is susceptible of two renderings in latin lette¢$) kirdin , or (2)kridin . It is obviously
not only a matter of writing, as those two writingmuld not be pronounced the same way. A
Kurdish speaker will know that the good answerlis but not a 4D function... What we need is a
more complete transcription system, a “mother” $cauption from which any other writing system
could be deduced.

As there are sounds which exist in some Kurdishedis, but not in others, none of the
transcriptions elaborated for one single dialedt @0 (Although the closest would certainly be the
one used by Rizgar). A more general system is meede

The International Phonetic Alphabet (hereafter IBA)inded at first like a good candidate for
such a task. From it, given precise rules, it idately possible to generate any other system of
writing. But it encodegronunciation not writing, and is in a way much too precisewtiuld
already be impossible to write English in IPA, hesa it has as many pronunciations as places
where it is spoken. For the multi-dialect Kurdishe problem is certainly bigger, as it is well
examplified by what Rizgar writes in his introdweti:

“Underlining [the accented letters and the lettexsh, and x when they are pronounced
like Arabics , =~ and> has not been used for words | have only seenxis sind therefore
not heard them beingpronouncedRizgar, op. cit., p. 9]

Another problem is whenne IPA character matcheseveralcharacters in a Kurdish writing
system (s> _p» or 2 ?t> & or b 2 Significantly, this problem arises in the case oflfic
“imported” words). Hence, it will be probably betfer clarity to keep pronunciation (in IPA), and
a general transcription (which could look likenadifiedIPA) separatelyto distinguish these cases.

That does certainly not mean that the user willehavtype new words in this “modified IPA” !
He must still be able to type in the transcripti@wants, but the system should then present him
with a proposal in IPA and ask him to correct ibgeon this problem in the next section).

The user should be able to define a transcriphoough intervention at two levels :

1- to define dilter which will possibly transcode the data before pngstion in a layout,

2- to choose thont he wants to use to visualise data.

The system should come with several prepared dilgard fonts, but the user should not be
restricted to them. The play of different filtereutd be used to choose between several scripts
systems (i.e. Arabic-Persian, Latin, Cyrillic), atie choice between fonts could allow the user to
choose (for instance) between several variantatiof Writing etc.
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MModified TPA

L

Cyrillic

- \

Arabic-Persian

latin:
Wahby system

latin:
Rizgar system

IPA
(pronunciation)

Fig. 12 : An example of the possible choices fanscription of Kurdish data

The way a word will be presented to the user shdaftend of two things :

1- Parameters linked to the word : dialect, sulbediaetc... This set of relations between
fonts and dialect should constitute a default, réed in the setup file of the software, and
modifiable by the user,

2- The user choices, which could override the deflan any single word, and should be
recorded at word level.

But there are two points that must be stated viearly :

1- As | discovered in writing the Sorani collatiogder procedures and the procedures for
transcription from Arabic to Latin writing, charactto-character filters are enough to
perform automatic transcription only if an unamlags writing is first chosen as the basis
for every presentation of the data. So the user mddify the default settings of the
system at his own risk.

2- In the mind of the user, there should be a \&@ear separation between tigernal
encodingand thepresentation level But, in conformity with the TEI prescriptionsyary
definite separation must also be made between thenem a word is processed and
presentednside Diréji Kurdi on one side, and the encoding under whichiimisorted or
exported to / from other systems of representation (othetichl databases,word -
processors, pagesetting systems etc.).

A consequence of this complexity is that the syssdould probably be protected from the
manipulations of users for whom those distinctiane not clear, and who would be at risk of
harming the validity of the data. Fortunately, 4b\pdes a “login” facility and security features
which enable restricting the access to whatevectiomalities the “owner” of the database deems
insecure (that was also another reason for theeladi4D).

4- Recording the state of the work in progress

I mentionned that the user may be asked by thevamgtto correct the IPA transcription. He
may well be (as Rizgar would be in some cases) lan@bdo so. That brings up a problem
characteristic of any work of the scope of a ditdity :time. There are parts of the research which
will stay in a "in-between" stage for an long pdriof time, before being finally completed when
the necessary data becomes available. That meandathbase will certainly need some sort of
indicator encoding the degree of completion of waek on an entry, a transcription, a semantic
relation etc...

This is the type of situation which is highly prebiatic on paper, because an unfinished job
must be stored in a specific stack - or in humamorg - to be easily retrieved. But in a database,
this state of being “in progress” may be easilyedoin an “indicator of completion”. The final
product should be then able to record the degreemipletion estimated by the user for any of the
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database components. As already described forsgtiagts of the software, a list of “basis” indicato
should be prepared, which will be loaded at staitighould also be extendable by the user.

5- In conclusion : exchanging data with the outer wrld

Any work done inDiréji Kurdi must not be locked inside, otherwise, the very psepof the
project would be defeated. So, giving the useratdesways to import and export data must be a
very important part of the final version.

In 4D, there are several ways to import or expatad

1- through customised procedures, directly fromnto text files. This way was chosen to
import data from the flat files of the French-Kugididictionary ;

2- through specific importation and exportationolats (hereafter, “exchange layouts”).

At encoding level, 4D allows the use of transcodiligrs during exchange. The user should
be allowed to choose a filter in a list — or toldw custom one — before exchange. For importation
from external text files, the software should bé&ab recognize any TEI-compliant header placed
in the file and if necessary load the necessangtiading filter referenced in the header.

At the structure level, the choice of the exchalageut allows to choose a specific structure.
The simplest importation procedure should be ablienport a wordlist (or to export a wordlist or
part of it after various selection criterions), Ipubre complicated functions as importing / exp@ytin
already structured articles shoud be accessible.

fanctions

Importation of wordlists

|
Strictired im pormtzon\
L.

Other
database

Diréji Kurdi

exportation

Other French, English, Pagesetting
lexicographic or Kurdish software
work wordlist files

Clustom exportation flinciions

{Kurdizh)

Corpus files

Selection and exporfation fithctions

- SEML exchange fitnctions
Junctions L |
Inter-dialectal iali
“Kurdish e o ftingual
i text files e
Dictionary dictionary

Fig. 13 : LinkingDiréji Kurdi with the outer world

By linking each exchange layout with a specific D{bcument Type Definition), it would be
rather easy to make the exchange of data complidintthe TEI proposals. In turn, with more and
more word processors developpers releasing SGMLlptam interfaces, the possibilities of
exchange should grow steadily.

The same layout mecanism would also allow to inseotthe exportation flow custom control
characters specific to a typesetting software, tbat would again lock the data in a proprietary
format, the very situation to avoid which the deyehent ofDiréji Kurdi was started.
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Appendix A
A tentative chart of corresponding Kurdish lettarsl IPA

Arabic-Persian
(used in Iraq / Iran)

(used in Turkey)'

Latin

(used in Armenia)

Cyrillic

IPA
Glvoh UNICODE name / Givoh UNICODE name / Givoh UNICODE name /
yp code yp code? yp code
. R . ] . Cyrillic small letter a /
a: [ / | | Arabic letter alef/ 0624 a A Latin letter a a A 0430and capital / 0410
b . . Cyrillic small letter be /
- Arabic letter baa /0628 b B Latin letter b 06b 0431and capital / 0417
. . Cyrillic small letter
dz z Arab|colgt2t<ce:r jeem/ cC Latin letter ¢ g 11T shcha / 044@nd
capital / 0429
Arabic letter haa with ¢cC Latin letterC Cyrillic small letter
tf z three middle dots cedilla/00E7 and | 1 4 che / 0447and
downwards / 0686 ch capital / 00C7 capital / 0427
Arabic letter haa with cc Latin letter ¢ cedilla+ Cyrillic small letter che
tr d three middle dots non spacing commal 4 Y + non spacing comma|
- downwards / 0686 ch above right / 0315 above right / 0315
. . Cyrillic small letter de /
d 2 Arabic letter dal / 062H d D Latin letter d o J 0434and capital / 0414
4 Latin letter d + non
d : Arabic letterdad / 0634 o D spacing dot below /
5. ai
0323
Latin small letter
a o Arabic letter ae / 06D5| e E Latin letter e 0o O° schwa / 025@&nd
capital / 018F
Latin letter e + non Latin letter schwa + nor
) C/d@ Arabic letter ain / 0639 e’ E’ spacing comma 8 O | spacing comma above
above right / 0315 right / 0315
Latin letter small e
£ N / R Arabic letter ya with 5 E circumflex / OOEA E Cyrillic small letter ie /
Sl small v/ 06CE e andcapital letter / | © 0435and capital / 0415
00CA
f . . . Cyrillic smalllletter ef/
) Arabic letter fa / 0641 fF Latin letter f b O 0444and capital / 0414
= . . Cyrillic small letter ge /
g S | Arabic letter gaf / 06AF g G Latin letter g rI’ 0433and capital / 0413
Arabic letter knotted ha . 6 Cyrillic small letter h /
h A / 06BE hH Latin letter h h h™ 1 518A andcapital / 0488
hH Latin letter h + non
hH gggglign%%t :eﬁi’ﬁ/ Cyrillic letter h + non
h z Arabic letter haa 062D diacresis / 0388r +g h" h | spacing comma abovg
hH . right/ 0315
non spacing commg
h H above right / 0315
Notes: 1- Italics denote “orientalists’ transcription” (for instanased in dictionaries) and not the standard Kur

writing.
2- For Latin letters, only codes foon-ASClicharacters (extended ASCII) have been writte® @tc).

3- The Cyrillic small letter <be> glyph differs froUnicode chart.

4- This Arabic letter is not currently used in Surd cannot ascertain its pronunciation in "impaft Arabic
words.

5- Does not exist in standard Cyrillic fonts, netdnicode Cyrillic codepage.

6- Does not exist in standard Cyrillic fonts. Initlde, it is in “extended Cyrillic”.

5" International Conference and Exhibition on Muitijual Computing ICEMCO) London, UK, April 1996

lish



A lexicographic environment for Kurdish languagéngs4™" Dimension™ - 21

A tentative chart of corresponding Kurdish lettarsd IPA (part 2)

Arabic-Persian Latin Cyrillic
IPA (used in Iraq / Iran) (used in Turkey)* (used in Armenia)
Givoh UNICODE name / Givoh UNICODE name / Givoh UNICODE name /
yp code yp code? yp code
Latin small letter
N dotless i / 014@nd Cyrillic small letter
i 7/, Arabic letter hamza on cap. letter or Latin .
! ﬂ/LS ya /0626 . small letter iand B b Soft sign /044C
il Latin cap. and capital / 042C
letter i dot / 0130
Latin small letter i
(i | andcap. letteridot/ Cyrillic small letter ii /
i Arabic letter dotless y3 il 0130o0r Latin small " y 0438and
: & / 06CC o1 letter | circumflex/ | Y rocan
il 00EE and capital capital / 0418
letter / 00CE
. . Cyrillic small letter zhe
3 3 Ar(;;l(l))tl;: Leggi/rerilg\ggh; jidJ Latin letter j x K / 0436and
capital / 0416
5| ) Latin letter k
Arabic letter caf / 0643 | ¢ 10 Cyrillic small letter ka /
K’ ) Latinletterk+non | &k K 043Aand
Ky Arabic letter open caf] -’ K~ spacing comma capital / 041A
06A9 above right / 0315
Cyrillic small letter el /
I J Arabic letter lam /0644 | L Latin letter | a JI 043Band
capital / 041B
Latin letter | + non
a1 spacing dot below /
0323 Cyrillic letter el + non
4 J Arabic letter lam with /L Latin small letter i T spacing comma abovd
small v/ 06B5 B barred 1/ 019Aand riaht / 0315
/L Latin cap. letter | + 9
non spacing
circumflex / 0302
Arabic letter meem / . Cyrillic small letter em /
m ¢ 0645 m M Latin letter m MM | gi3candcapital / 041G
. Cyrillic small letter en /
n N Arabm(l)thltl%r noon / nN Latin letter n H H 043Dand
capital / 041D
. . Cyrillic small letter o /
o 3 AraZIrz;Tltt/e/r (\;vgle/:vfswnh 00O Latin letter o o O 043Eand
capital / 041E
. weé 12 Latin small letter o (Probably also written
cee 3 S(Zvrgi?ealzt?’evg) . diaeresis / 00OF&nd as two letters in
P 60 capital / 00D6 Cyrillic)

Notes: 7- @ denotes the null character (not written insidedspr

8- It must be noted here that the correspondindl e capital letters are not the usual oneshaséapital
"I" must have a dot... (see also note 9).

9- In publications where there is a dotless i,itfenot used and the normal dot i is used inst€dkerwise,
the opposition is between i and 1.

10- The difference betweefi and _S” is in style of writing only and may be processedhe font level,
whatever UNICODE chooses to say. Chyxgd.[cit] gives two Roman transcriptions for this letter.

11- This sound does not exist to my knowledge innkandji.

12- The “0” notation is used only in the works @sthe [Wahby & Edmonds, op. cit.] Latin transcripti
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A tentative chart of corresponding Kurdish lettarsd IPA (part 3)

Arabic-Persian
(used in Iraq / Iran)

(used in Turkey)*!

Latin

(used in Armenia)

Cyrillic

IPA
UNICODE name / UNICODE name / UNICODE name /
Glyph code Glyph code? Glyph code
. Cyrillic small letter pe /
Latin letter o 11 .
) Arabic letter taa with PP P 043Fandcapital / 041F
p < 3 dots below / 067E Latin letter p + non Cyrillic letter pe + non
p’ P’ spacing comma n IT' | spacing comma abovg
above right / 0315 right / 0315
q g Arabll%l(aedtftzer gaf qQ Latin letter g q Q Latin letter
r ) Arabic letterra/0631| rR Latin letter r P Cyrillic small letter er /
p 0440and capital / 0420
Arabic letter ra with - Latin I_etter r+ nor/1
2 small vbelow/0695 | r R spacing macron Cyrillic letter er +
0304o0r + non R X
r rR . p P non spacing comma
y Arabic letter ra with ; spacing dot below / above right / 0315
J small v / 06973 r R | 06950r non spacing
macron below / 0331
Arabic letter seen / . Cyrillic small letter es /
S v 0633 sS Latin letter s ¢ C | oaa1andcapital / 0421
Latin letter s + non
sS spacing dot below /
S P Arabic letter sad / 063§ * S 0323or + non
Se spacing macron
below / 0331
. Arabic letter sheen / Latin small letter s Cyrillic small letter
J S 0634 sS cedilla0323and | m LI sha / 0448
capital / 015F and capital / 0428
. Cyrillic small letter te /
t tT Latin letter t TT 0442and capital / 0422
’ < Arabic letter taa / 062A Latin letter t + non Cyrillic letter te +
t T spacingcomma | T T nonspacing comma
above right/ 0315 above right / 0315
Latin letter t +
nonspacing dot beloy
a9 L | Arabiclettertah /0637 £ ; / 03230r + non
Iy spacing macron
below / 0331
u 9 / $ Arablcégtdtfgr waw / uU Latin letter u 6 O | Latin letter o diaeresis
£ ~ Latin letter u Cyrillic small letter u /
u: ))/}y Arabic letter waw au circumflex / 00FB y VY y

and capital / 00DB

0443and capital / 0423

Notes: 13- The difference between this and the abovealis @ matter of writing, and may be decided atft level.
The sound, also exists in Kurmaniji, but is not normally diéaciated in writing from the.

14- This letter being normally not used in Kurdiglords, no transcription is provided 1> is probably

assimilated to thew.

hook" / 004A8 - 004A9, which | do not believe)).

15- This letter does not exist in the standard I@yifiont, nor in Unicode (unless if it is the Clig letter "o

16- This letter does not exist in the standard liyfont, nor in Unicode (as a Cyrillic letter).
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A tentative chart of corresponding Kurdish lettarsd IPA (part 4)

Arabic-Persian Latin Cyrillic
IPA (used in Iraq / Iran) (used in Turkey)* (used in Armenia)
UNICODE name / UNICODE name / UNICODE name /
Glyph code Glyph code? Glyph code
& Arabic letter fa with ) Cyrillic small letter ve /
v < 3 dots above /06A4 | VV Latin letter v B B | 0432andcapital / 0412
Arabic letter waw / _ . ,
w 9 0648 w W Latin letter w w W Latin letter w*
Arabic letter khaa Cyrillic small letter kha
X d / 062E x X Latin letter x x X / 0445and
capital / 0425
. Arabic letter khaa Crillic | N
C / 062E Latin letter x + non yrillic letter ge
o . . ) - modifier letter non
¥ , , XX spacing diaeresis/{ T I .
: Arabic letter ghain / 0308 spacing Commellgabove
C 063A right / 0315
: Arabic letter dotless . L. Cyrillic letter
J ¢ ya/ 06CC 9 yY Latin letter y nn short i / 043%nd
capital / 0419
z ~ Avrabic letter zain / 063 i Cyrillic small letter ze /
/ zZ Latin letter z 33 0437andcapital / 0417

Notes: 17- This letter does not exist in the standardliZyfont, nor in Unicode (as a Cyrillic letter).
18- The Unicode modifier “Letter non spacing comatmove right” / 0315 has been chosen among se
glyphs which looked alike to differenciate it frothe apostrophe / 0027, and because the char
“modifier letter prime” / 0B29 is specified, amonther uses, to be used as a transliteration ofthidlic

soft sign, which could lead to ambiguities.

19- The behaviour of the “Arabic ya” - ie beingrast “dotless” - may be seen as a font attribute (thrmal
ya behaves on the Macintosh Diwan fonts as a Klargh3.

Sources:

For the IPA correspondance : [Blau, op. cit.], fbe Cyrillic correspondance : [Rizgar, op. citfjda

[Chyet, op. cit.]. For the Latin : several dictioieg and texts, including [Rizgar] and [Chyet].

eral
acter

Appendix B
Some transcriptions from Kurdish dictionaries andblications

According to the transcription of [Wahby & Edmonds, cit.], also adopted in [Blau, op. cit|

[Hakem & Gautier. op. cit.], the name of the cifysd4a4s must be rendered aghebad.

[R—

In [Izady, op. cit.], the transcriptiomanhabad is used, out of concern for a general consistency

with transcriptions from other languages.

In [Eagleton, 1991], the French text contains thagcriptionvahabad.

[Nikitine, 1956], in his reference work about therds, illustrates another problem, which is

the word division, as he writes (p. 202)h-Abad, and (in his Indexiyah Abad.

It would be difficult to decide if someone is right wrong : those four works are neith
comparable nor do they aim at the same type ofrsad

The general problem of faulty transcriptions adsevell for Chinese or Arabic, but here (if
except Nikitine, in the case of whom the date @f filnst publication is also an explanation for {
apparent lack of consistency...) — eattoice follows a consistent logic of its own.

er

ve
he
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Wintext is a word processor and a product of themany Winsoft, based in Grenoble
(France).

Diwan refers in the text to the fonts of the Diw@mpany, bundled with the software
Al Nashir al Maktabi.

Decotype iIs a company from Netherlands.

4D (or 4th DIMENSION) is a product of ACI, ParischACI-US.

WorldScript refers to the multilingual system exdiem for Macintosh by Apple Company ;

Windows refers to the system software for PC byrboft.
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