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ABSTRACT

In this paper we introduce a prototype of Libranjormation
Systems that uses the Universal Networking Langeigé.)
as a means for translating the metadata of bookss T
prototype is capable of handling the bibliographimrmation
of 1000 books selected from the catalogs of Bibkoth
Alexandrina (B.A.).

The paper sheds light, firstly, on the idea of Biwar
bibliographic information across languages; secgndh the
linguistic and computational challenges faced whgmg to
execute such an idea using UNL interlingua, andiiyrion the
implementation of this innovative system.
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1. Introduction

Knowledge is for all, but to be indeed for all,sihould be
accessible for all those who seek it regardlesth@f mother
tongue. Consequently, libraries as the organizedsheeralds
of this knowledge, adding value to it by catalogui and
classifying, should, in turn, be Universal; i.eoyide equality
of access for all.

Today, Information Technology has converted theldvorto a
global village and libraries, as part of this agfgpuld make use
of these technological advancements in achieving th
Universality goal and quenching the generationisstthfor
knowledge . This means that traditional librarieeidd change
into well-equipped interconnected digital libraries

But digital libraries, however, are language-depetida other
words, their digital material will only be read ane's native
language. Language dependency is, therefore, araakds
facing the dissemination of knowledge, a fact timatkes the
knowledge in libraries, to some extent, limited. [Here comes
the role of UNL in freeing knowledge of its lingtics
dependency.

This paper first discusses in Section 2 how UNla amsiversal
language can be used for knowledge representédiection 3
presents the ISAUC; the language center respondiie
Arabic EnConversion and DeConversion. Section 4 duices
the UNL-LIS as a language-independent Library Infation

System and, finally, Section 5 concludes the pagmed

explores future work.
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2. UNL asa Universal System for

Knowledge Representation
UNL is as a artificial language used for representihe
meaning of Natural Language (NL) sentences [1OLUs
not limited to any particular domain and represeamip content
in the form of networks of interrelated nodes anck in which
nodes represent the concepts present in the sentited the
Universal Words (UWSs), these can be further anedtatith
attributes to provide more information about howoacept is
being used in a particular sentence, while, onather hand,
arcs represent the semantic relation between eaictofpthese
concepts (UWSs) [11].
Since it does not deal with NL input not as a blbck rather
analyzes it into concepts and relations, UNL cankena
searching within library catalogs semantic rathdrant
orthographic. Moreover, the relations between cpteean
help the automatic extraction of key words. Ultietgt UNL
as an artificial language can help achieve the gofl
Universality in Library Information Systems.

3. TheArabic UNL Language Center: a

Story of Success
In July 2004, partnership with the Universal Netkog
Digital Language (UNDL) foundation have been esshigld
and an agreement has been signed in favor of Bilgloat
Alexandrina to host Ibrahim Shihata Arabic UNL Cente
(ISAUC), the center responsible for designing and
implementing the Arabic component of UNL. The ISAlbi@s
succeeded in building the infrastructure of the bAgaUNL
system thanks to a team of highly qualified sofevangineers
and computational linguists formed with the purpose
building the Arabic language tools and setting lup Arabic
language server. A new team of linguists has atsmlrained
with the aim of expanding the ISAUC.
The following tools have been built:
a) The UNL-Arabic Dictionary: Much attention has been
given to the dictionary in order to make it suitalind in the
required format to support the morphological, sgtitaand
semantic analysis and generation needed for bethAthbic
EnConversion and DeConversion. In addition to the eGadn
Dictionary, two specialized dictionaries have bbaiit one for
the Encyclopedia of Life Support Systems (EOLSS) #re
other for the Library Information System (LIS).
b) Arabic EnConversion Rules: Two versions of grammar
have been developed for EnConverting Arabic texts
automatically into UNL; General and Specializede Teneral
version can EnConvert any Arabic text, while the csgdized
version is devoted to EnConverting book titles urtlerUNL-
LIS project.
c) Arabic DeConversion Rules: These are the grammar rules
responsible for generating Arabic sentences outUbfL



semantic networks (expression3he current version of tt
grammar have beentilized in the [eConversion of over
13,000 sentences representing 25 docus from the
Encyclopedia of Life Support Systems (EOLSS) amdrésuls
were satisfactory.

d) The Arabic Corpus. The ArabicUNL center initiated a
project to build the International Corpus of AralfIC€A); a
realistic and substantial attentptbuild a representative cor
of the Arabic language as itised all over the Arab wol. It
depends onanples of written Modern Standard Are (MSA)
selected and collectddom a wide range of sourc The goal
of the project is to collect and analyze 100 milliwords.
Over 60 million words have already been collectaad th:
compilation is still in progress. Thanalysis phase is also
progress, a 200,000erd training corpus has been b
including themorphological analysis, gender, number, w
class, case, and root of each wo8lch a project should
support and advance reseaeochthe Arabic languay, and help
researchers explore Arabic textsore deepl. The ICA will
also help update the ArabidNL Dictionary, the
EnConversion grammar and the De@ersion gramme

€) UNL Supporting Tools: A number of toolshave also been
built to help improve the various components of thsL
system One of these tools is the UNL Integrated Develert
Environment (UNL IDE); a tool that enables users &
developers to view the UNL semantic network, sedsdhL
documents, write rules, check their syntax, andudt¢o watch
the DeConversion and Epn@version output for the given rul
and dictionary. A wide range dfmprovementsis also under
progress to enhance the UNL ID#ad give it the pow: to
deal with the forthcoming challenges facing L.

4. Buildinga UNL Library Information
System (UNL-L19S)

The UNLALIS is an application that allowfor the retrieval of

the metadata diooks available in a library data st, it allows

users to access this information in their own ratanguag,

regardless of the original language inistten in.

4.1. The Selection of Sample Book Titles

The mostsophisticated information in book records are git
hence, in order to UNLize the LIS sampl« of book titles have
been selected from the B.A. cate to be subsequently
EnConverted. This sample includethout 800 Arabic titles
100 English titles and@D French title, selected according to
certain parameters to represent traious phenomena th
manifest themselves books and their metade Some of
these parameters are linguistic:

= Titles shouldnclude statements and questit

= Titles should inclde verbal and nominal senten:

= Titles shouldnclude short and long sentenc

= Some titles include subtitles.
Other parameters that would help test the seargmerof the
LIS are:

= Authors should be of varying degrees of fa

= Some authors should haweitten more than or book.

= Some subjects should be covered in more than ovle

Table 1 shows statistical informaticabout the number of
words in the selected Arabic titles. The minimummber of
words is 1 word while the maximuim 9. It is clear from the
table that the great majority of the sample titessiss of 2
words; that was a deliberate choice to help EnConversion
process perform better.eMertheless, some longer titles hi
been selected to examine the types of cexities that would
show up in such titles.

1 word
2 words
3 words
4 words
5 words
6 words
7 words
8 words
9 words

51 | 333| 183| 80| 67 | 37| 17| 10| 23
Tablel: statistical information about the number of wir the
sampli titles

Chart 1, on the other hand, shows the varisyntactic
structure of the sample title three structures have undergone
analysis: full sentences, compound phr (such as a title and
its subtitle)and single phras.

1000
- [
0 - T T 1
full single  compound
sentence phrase phrases

Chart 1: statistical informatioabout the syntactic structure of tit

It is possible tahink that dedng with book titles in the field
of Natural Language rBcessin (NLP) is an easy task since
they are, generallyshort sentences or phra; however, it is
not. This fact will be deonstrated in the followir subsection
(4.3) discussing somef the linguistic and computational
issues thastand in the way of EnConverti book titles.

4.2. The Workflow of the UNL-LIS

The workflow of the UNLFLIS starts by extracting the
metadata of books from trMARC21 records manually and
then verifying them The metada then undergo semantic
analysis (EnConversion) tdentify the UNL relations between
the titles’ words. The UNlexpressios of these titles are then
generated witlthe help of the EConversion grammar and the
Source Language-UWictionary stored in the language ser
of each language. ffer this stage, a UNL specialist checks
these UNL expressions farrong relatiois or undefined UWs;
if he/she finds a relatioto beinvalid, he/she would fix it by
modifying the En@nversion rule, but if the problem had to
do with an undefined UWt would bedefined by a UNL UW
specialist and inserted in the dictior. This process continues
until the EnConverter dpuis a valid UNL expression (see
Fig.1). Afterwardsthe output UNL expressit is stored in the
catalogs as a book recordady to beDeConverted into any
Natural Languagsupported by UN.

<arDictonary

RAW.MARC.SRC

Fig.1: NL-UNL conversion (EConversion)

After UNL expressions are verified and sent to the
corresponding language cet, they enter the Universal Words
checker to checkwhethe any of the incoming UNL
expressions contains a newdefinedUW, if yes, it would be
defined in the UW dictionarof the target language found on
its language server. TR&NL expressios are then ready to be
DeConverted by means tife UNL DeConverter and with the
help of the Target é&nguag-UW Dictionary and the



DeConversion rules stored in theprrespondinglanguage
server. After the De@nversion into the target language

complete, a librarian acting as a Malidatol checks whether
the De@nverted title is suitable for the bc. If the title is

indeed suitablef will be stored as a book record in the tai

language; if not, the librarian returitgo the UNL specialist t

DeConvert it again until they reach valid natural language
book record in the desirgdrget languac (see Fig.2).
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Fig.2: UNL-NL conversion (Deconversic

4.3.Book Titles: Linguistic | ssues

Book titles may be compate with other verities o
syntactically reduced language, such headlines, chapter
headings, all of which may defy traditional syntaanalysi:
[3].And since book titleshave not been studied before ¢
since they share so matinguistic features with headline
their linguistic features wilbe discussed as thus in this pa
There is a long history of linguistic interest the syntax of
headlines beingeduced compared to the norms of writ
language [2]; Syntactically, laeadline “falls outside langua
proper” [4]. It has, however, long been realizedttheadline
syntax is rulegoverned in the same manner as other red
forms of communication. Ellipsisor example is a common
compacting technique used in headlinedenkins draws
attention to other techniquemcluding: “stacked nouns”,
preference for short wordsabbreviations and initials [*
among the many linguistic features that charactetibok
titles.

Moreover, ook titles share certain pragmatic functions v
headlines in providingan initial introduction t attract the
reader’s attention or communicatertain information.Thus,
authors try to write titles that ammbiguousor confusing to
arouse the reader's curiosityd encourage hi’her to read the
whole content of the book.

4.3.1. Arabic-UNL Dictionary: Issues on the

Choice of Universal Words

A specialized version of the i@ionary and Grammar have
been built in order to EnConvert tiselecte book titles. The

LIS Specialized Dictionary has beénilt by, first, extracting

the words in the selected titles anHoosin¢ the UWs that

accurately represent their meaningbefl assigning them the
appropriate linguistic featuredlevertheless,ome challenges
have beenencountered in the course cchoosing the

appropriate UWs some of which are:

« Some titleshave already been hun-translated as a whole
to convey the meaning the translator saw fitbook. These
tittes were UNLized as usual butaturally, the resulting
translation did not exactlynatch the hume-translation.
Therefore, in order to help people already familith these
usually renowned booksand translatior, the human
translation has also been defirirdhe dictionarnas a whole
concept with the tail (iof>bookSome exampleare “ <l
lall call” “apa 23e 2e” and “Ae_Jld Axz" the original titles
of whichwere defined as “Love's LaboulLost (iof>book)”,

“A Different Kind of Christmasiof>book)” and “Much Ado
About Nothing(iof>book)” respectively.

» Other words were culturgpecific; i.e., they have no English
equivalent to act as theeldd of the UV; hence, they had to
be transliteratedSome exampleare the words: &us" “the
sayings of prophet Muhamme and ‘‘“s=" “a headscarf
worn by Muslim women’both of which have no appropriate
English equivalentsand were, consequenthdefined as
“Hadith(icl>oral tradition)” and " Hijab(icl>veil).

+ Some wordsvere used Metaphically; for example: “2) saf
Swll” “the thornsof peace”In this example, it is difficult to
determine the appropriakteac Word equivalent to the word
“di i and whether it should be translated literallyoiiits
metaphoric meaningthorns” or into its intended meani
“disadvantages”.

The number of unique UWa theLIS dictionary is about 1750
including thoseof titles, authors, publishs, and subjects. The
overall size of LIS dictionaryso far is 3000 entries
representing 1300 UWs.

4.3.2. Enconversion: Formal and Computational
Linguistic I ssues

Book titles area proper subset block language; the language
used in telegrams, headlinemtes, advertisement ... eBlock
language is made of the word or phrase rather tinvarclause
or sentence [4] andhé grammar utilizecin this form of
languagediffers from full grammarin a rather well defined
way [9].

In the process of LISJNLization, a specialized version of
EnCo grammar have beeevelope to deal with the linguistic
phenomena that presehemselve in book titles.

4.3.2.1. Identifying the Semantic Relations
Between the Components of Compound
Titles

A common structureamong the samg titles has been two
noun phrases juxtaposemh either side ¢ most usually, a
colon, a full stop or a dash.
As a rule, titles and subtideare syntactically independent of
each other but semantically interdepenc[6]. However, the
semantic relation betweertitle andits corresponding subtitle
may not be alwaythe samelet us consider the book titles in
() as an example.
@
a)  Gubillyd kil ool
Laser: Between Reory ancApplication.
o) JENUEN- QNSNS  PUPRPEIN
Arab Architects: Hassan Fal.
C)  Amgie Al e san Al 3 1Ay Sy (S Alexandria’s
Inhabitants: a Systematic and Demographic S

(1a) is the simplest caswher: the colon does not add any
meaning; i.e.jf the colon is removed, we wiend up with the
same meaningwithout any distortion ¢ omission. The
syntactic structure of this tii as constructed of two parts (as
shown in (2))implies that the siond phrase is a prepositional
phrase PP) complemenof the firstphrase; Noun phrase (NP)
which explains why the colordoes not add any further
meaning. This phenomendadescribed formally in (3):
2 NP — DET-N
PP — P -NP[NF-CO-NP]

(3) >{N,&@def,fix}{PP,fix:rel:aoj:}P2;

>{PP,fix}{N,fix:rel:obj:}P2;
As the UW(between(aoj>thing,obj>thing)) of the Arabic wc
“ox" will be the main entry cthis title, the relation between it
(the main entry ofhe sentenc¢) and the UW (laser(icl>beam))
of “_" is an aoj relationandthe coordinated clausei il



Gukill " is an obj relation. This is the correct analysisen the
word class of the word directly after the colomigreposition.
Let us now apply the same approach on (1b). Ittien were
to be removed from the title, the title would be: =3} (s jlaxdll
B owa” “Arab Architects Hassan Fathy” which does not
sound like a natural Arabic sentence, and is diffico
understand, if possible at all. However, if théetis read with
the colon, it clearly conveys the meaningatlS as (s
<l o soledl” “Hassan Fathy as one of the Arab Architects”.
Although word order (syntactic structure) in (lada(lb) is
more or less similar, their semantic meaning isfedst
because the colon in the second title introduge®per name;
[NP[N[~% o=a]]] as in (4):

(4) NP — NP[DET-N pya]- ADJP[ADJ]
NP _> NP[N propernam]

Therefore, if a title and its subtitle follow theyngactic
structure in (4), they should be analyzed ag{p: namdS ONe
of [NP[DET-N ,url]), and linked by ariof relation. This is
expressed formally in (5):

(5)<{N,HUMfix,&@pl,&@colon,rel:iof }N,fix, PROPN,SIN}PL0;

Let us consider the example in (1c), we will notibat if we
remove the colon, the title will be' aul,y 4LouSwy gl
dmgle 482 s ‘Alexandria’s inhabitants: a systematic and
demographic study’ which is clearly an ill-formeghsence.
What is the role of colon in this title, then? Tioderstand this
title, it might be the case that the Arabic natisjeakers
unconsciously change the title int@ S dmgeic 48 2 s 4l 3
4y,xs.Y1” ‘a systematic and demographic stunfyAlexandria's
inhabitants”, i.e. two processes have been made :
a. Reversing the two phrases.
b. Inserting the prepositiond" before the second phrase
(after the reversal).
Thus, the EnCo rules try to formalize these twocpsses by,
firstly, analyzing each part syntactically in andé@pendent
manner. Then, if the two phrases were found toofolthe
syntactic structure shown in (6), the EnCo grammauld
push the head of the second phrase to assign a’‘reladion
to the head of the first phrase, by that it pe®ithe two
phrases as reversed and supposes thatlhei$ inserted
between them, this is shown in the formal rule (7).

(6) NP — N-NP
NP — N-ADJP[ADJ1-ADJ2]

(7) <{N,& @colon,<mod::mod:}{N,<aoj:::}(*ADJ)P10;
4.3.2.2. Elliptic Constructions

An elliptic construction is a linguistic construmti that lacks
an element that is, nevertheless, recoverableferainle from
the context; i.e., it is a sequence of words inclwtsome words
have been omitted, but because of the logic oepatf the
entire sentence, it is easy to infer what the mgssvords are.
For exampleFire when readylIn this sentenceybu aré is
implicitly understood, as inFire when you are ready.

Titles display a high frequency of ellipsis andeoftomit a
number of words and/or use words in a shortenad {6f. Our
analyzed sample of titles contains two types oiptd
constructions; namely, elliptic phrases and etliptiordination

Elliptic Phrases:

Nominal sentences in Arabic consist of two partspit and
Comment. The title in (8), begins with the prepaositi'd "
“about”, thus, (8) is not a sentence but ratheh@age. In this
title, the prepositional phragés =1 48l sas 4l Jsa"acts as the
predicate for an omitted subject referring to tbelbitself.

(8) “About the Arab Cultural Unity: =) L8&l saa 5l J 5

Semantically, the title must have a Topic. HencdlLUirst
expresses this omitted Topic using the “null” UWthg EnCo
rule in (9a). Then, Amoj relation relates this "null" UW to the
preposition Us” “about” by the rule in (9b).

(9) a- :(SHEAD) " [Null]:# NSE,mor" {PREP,*# NSE,mor} (N)P2;
b- >{Null,fix,"COO::a0j}{ PREP,fix," >aoj:rel} P2;

*  Elliptic coordination:

Elliptic coordination represents a major problemcsi the
EnCo grammar cannot handle it automatically. Constter
title in (10).
(10) Al s Apmglall sAalad) A1 jrad) G

“The Fundamentals of General Geography: Physiudl a
Human”

On first consideration, one would suppose thatctraponents
of the coordinated phraset.jidl; dzpbll” “physical and
human” qualify the word $«I" "fundamentals"; but in fact
they do not, they rather qualify the wordasf sl
"geography”. The science “General Geography” indudany
branches two of which are “Human Geography” andy$rtal
Geography”. Hence, the title here states that tbek bwill
discuss the fundamentals of only these two branabfes
“General Geography”. In this case, the coordinaiedse will
not include two adjectival concepts but rather ta@minal
ones; namely, “Human Geography” and “Physical Gaplgy”
these should then be connected semantically to éfaén
Geography” through aitl relation. This analysis, however,
cannot be reasoned out automatically and, therefoesinput
title has to be manually modified into :febell Ldl jrall (uud
Al Ll jaall s mpkall Léljeal” “The Fundamentals of General
Geography: Physical Geography and Human Geography”
order to force the EnConverter into selecting themimal
concepts from the dictionary rather than the adjactones,
this selection, in turn, facilitates the designatiof the icl
relation.

4.3.2.3. Metaphors

A metaphor expresses the unfamiliar in terms ofdngliar; a
figure of speech in which a word denoting one stthie used
in place of another to suggest similarities betwientwo [8].
Metaphorical expressions represent 7% of the sarbptek
titles. They constitute a problem because it idiatift to
determine the concepts referred to by the wordsain
metaphoric title and the semantic relations betwithem.

The problem of choosing the suitable UW equivaterd word
used metaphorically is demonstrated in the exartide). In
this example, the appropriate sense of the worgh®
“flower” is not easily determined in (11a); the wokds")" out

of this metaphorical context refers to the familcancept of
“flower” but in (11a) such a concept would be inappiate.
This is because the word,&” “life” indicates that the
meaning of 2" in this particular sentence is “prime”; the
period or phase of ideal or peak condition.

(11) a- sealizn)) "The prime of life".

b- ASen oSlay ) "The sea sues a fish".
This situation can be handled formally by usingadimibute
that marks these two words in the dictionary as two
constituents of a metaphor; P1_METAPHOR and
P2_METAPHOR, as in (12):

(12)2L{N,P1_METAPHOR,"& @def,mor {N,P2_METAPHOR,& @def}P2;

The P1_METAPHOR attribute indicates that the word )’

is the first part of a metaphorical expression, levhi
P2_METAPHOR refers to the second pgaw!\". The attribute
P1_METAPHOR is assigned to both senses of the Headl\Wo
“s_» ", “flower” and “prime”, with higher priority giverto the
more common one; “flower”, to force the EnCovertatoi



selecting it in most casesOn the other har, if this
P1_METAPHOR"s_» " is followed by a P2_METAPHOR
“ »al” it should change to suit thraetaphori meaning of the
title.

The second problem has to do with choosing the cgpiate
semantic relations that links the words of a medaightitle.
This problem is represented in tBelectioial Restrictions of
verbs; these are the restrictions a vaulr on its arguments [7]
and they are crucial to determinitige relations between the
verb and the other words in the title. (11b) the verb &l”
has two arguments; subject (syntactic agent) aran object.
The selectionalrestriction that the verbsSls" puts on its
arguments is that both itsubject andits object should be
human beings as in (12).

(12) V-[NP+human' NP+humar]
Subj - obj

However, in (11b) neither the agp~d" “the sea” nor the
object ““S«.” “a fish” of the verb %S\” “sue” are Humans, but
the author of the book chose tise them as metaphorical
personification to attract theeader’'s attentio Hence, the
verb's arguments should hmodifiec in the Grammar to

include Huimans and creatures that cassume human roles.

The EnCo grammar expresses thedified verb arguments by
the rules in (13) where (13a) connetite agt "_~1" “the sea”
with the verb %" and (13b) relateshe obj “4<..” “a fish”
with the verb.

(13) a XN,AN,HUM_ROLfix::agt:{V,INT fix:rel}P2;
b. >{N,AN,HUM_ROL,<agt,fix::obj:{V,INT,fix}P2;

44. Theimplemented UNL- LIS

ISAUC has completed designing aintblementinga prototype
LIS capable of translatinthe metadata of books inthe six
official United Nations language@®rabic, Chinese, Engli,
French, Russian, and Spanighaddition to Portugue.

As shown in Fig.3,he interface of the systeis divided into
three main sections; a Language Barthe top that displays
the available target languages ttee use to choose from, a
Side Panel containing thmain options i the application
(Browse, Edit, and Translate), and tbentent Pane

Catalogue d'UNL

>

UNLEHE R

Fig.3: The opening pag# the LIS

This system enables usersetither browse the available bo
titles as shown in Fig.4, @earch within the database using

book's information: itgublisher, autho classification... etc,
in addition to keywords to limithe possibleresults (Fig.5).
Upon choosing any of the retrieved results, therfidtadata o
the book is displayed.

Browse Titles

Fig.4:Browsing available title
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Fig.5: Searchin within the database

Moreover, he application can shostatistical information on
the stored books and theiretadat such as the language they
are written in, as shown ing-6.

Books Statistics ﬂ

MEngish
| R

Fig.6: Statistics abouhe languagbooks are written in

An editing option has alsteen designed for librarians to
facilitate the catalogingof book: Using this option the
librarian can add aauthority, merge existing authorities, add
or edit books metadata and link books wtheir human
translations, if found. Fig.8howshow librarians can create a
new authority value, addreewsynonym value, and change the
master authority value.

Edit Authorities I

Comreniis..

o | o | S

Fig.7: Addingauthority values to the syste



Fig.8 shows how books' metadar@ added or edite

UNL Book Catalog

FT Ry gy g}

o . Edit Books J

Fig.8: Editing booksnetadat

The application can also merggnonymou authority values
that are different due to the differecdnventions of writin,
abbreviation and name ordering as showFig.9.

Merge Authorities

Merge seiectsd Auroe -

Relsted Books

Fig.9: Merging synonymouauthorities

The system canalso provide the usewith statistical
information about the number of baothat have been stored,
translated and verified, arstatistical information about tir
authors, publishers, subjects...etc. Eigshows an example of
these statistics.

Entry Statistics

Booka Entry Statieics

Fig.10: Entry Statistic:
The Translation Process:

As explained in section 4.2he translation process takes pl
over two steps. The first stép concerne with EnConverting
the source language into UNL (thiNLization process while
the second is concerned with DE@ertingbook entries from
UNL into the target natural languadég.11 shows the section
devoted to the translation of tHasbliographic metadata of
books.The two steps have been implemented as fol

a- The EnConversion Process. After librarians finish the
data entry process, the Eonversion into UNL
expressions (UNLizadn proces: begins, and the
resulting expressions argalidated on the hands of
linguists.

Translate

g and decoding which i 1he main 208 of UNL technoiogy It
15 USED WiTn e System. Furtheanore, 1 manAars the

s
transiation proces:

Translate Books\Translate Authorities

a3

Fig.11: TheTranslaion process front page

After validation,the UNL expressions are sent to the ta
language centewhich, in turn checks them for undefined
(Pending) UWSs. These afdniversal Wordsthat have been
definedby other language centers eare waiting for inclusion
in the target language De@versiondictionary. Fig.12 shows
how the system handles thédending UWSs.
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Fig.12.PendingUniversal Words

b- The Deconversion Process: After adding the Pending
UWs to the target langua DeConversion dictionary. The
DeConversion procesbegins. Afterwards, the output
natural language igerified by a linguist.

Finally, the system provideusers with statistics about the
EnConversion and DefDversion processeshowing the
translation statussuch as the percentage data not yet
EnConverted, En@hverted but n¢ yet validated, and the
DeConverted data . . . et€ig.13 shows an example of these
statistics.
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Fig.13: TranslationStatistics



5. Conclusion
In an ideal world, users should be able to accéssry
collections of any particular country in their owrative
language. This paper presents an innovative intrri
approach to achieving this goal of knowledge dissation
over the whole world; this approach is UNL. UNL &
promising interlingua that allows for the represgion of
Human knowledge through a language-independent snéan
accurately expresses any specific concept in amcplkar
language in a form that is comprehensible for caemsuand
humans of different linguistic backgrounds alikel avithout
any ambiguity.
In this paper, we have presented the contributibrthe
ISAUC in the design and implementation of an LIS
application based on UNL. The UNL-LIS applicatidiows
users to search within UNL-based library cataloys ieeceive
the results for their search both in their ownveatanguage.
Book titles are not easily UNLized as some firstupiat; they
display a high degree of ambiguity in the form k&duction,
punctuation, prepositions and word sense...etc. These
ambiguities are dealt with in a specialized versafnthe
EnCo grammar. However, many more book titles haveet
tested on this version of EnCo grammar, in ordetiseover
any new undealt with linguistic phenomena that riessti
themselves in book titles, before the UNL-LIS car b
considered a powerful language-independent Library
Information System.
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