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Editorial

Stefanie Geldbach und Uta Seewald-Heeg
Editorial

Liebe GLDV-Mitglieder, liebe Leserinnen und
Leser des LDV-Forums,

Heft 1/2006 des LDV-Forums erscheint erneut  Sowohl die Prisentationen der in diesen Band
als Sonderheft, das Beitrige des im Juni 2005 an  eingeflossenen Beitrige als auch einzelne Ta-
der Hochschule Anhalt (FH) in Kéthen durch-  gungs-beitrige, die nicht in der vorliegenden
gefithrten Workshops des Arbeitskreises ,Ma-  Ausgabe vertreten sind, kénnen auf der Websei-
schinelle Ubersetzung® der GLDV zum Thema  te des Workshops unter hzp:/fwww-koethen. heeg.
,Austausch von Terminologie zwischen Systemen  de/GLDVz200s/programm.htm eingesehen werden.
zur Terminologie-verwaltung (TVS), computer-

unterstiitzten (CAT) und maschinellen Uberset-  Kéthen und Heidelberg, im Februar 2006

zung (MU) / Exchange of Lexical and Termino-

logical Resources in Machine Translation (MT),  Stefanie Geldbach und Uta Seewald-Heeg.
Computer-Aided Translation (CAT) and Termi-

nology Management Systems (TMS)” enthilt.

Der Workshop erfreute sich reger Nachfrage,
da Fragen des Austauschs von Terminologie in
nahezu allen Bereichen der Anwendung von
Sprachtechnologie von entscheidender Bedeu-
tung fiir eine reibungslose Abwicklung von Pro-
jekten sind.

Aufgrund der internationalen Teilnehmerschaft
der Veranstaltung hatten sich alle Vortragenden
bereit erklirt, ihre Vortrige in englischer Spra-
che zu halten. Aus diesem Grunde liegen auch
die schriftlichen Fassungen dieser Beitrige in
englischer Sprache vor.
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Uta Seewlad-Heeg, Stefanie Geldbach

Introduction

Introduction

The widespread use of Computer Aided Trans-
lation (CAT) tools has revolutionized the daily
work of translators and localizers. In an increas-
ingly automated workflow the use of standard-
ized formats provides a significant contribution
to the management and quality assurance in
large translation projects. Consequently, the Lo-
calization Industry Standards Association (LISA)
is actively promoting the development of vari-
ous standards covering the different stages of the
translation workflow from job creation to archi-
val (see Figure 1)". In this scenario, translation
memories, term bases and machine translation
(MT) lexicons are regarded as linguistic assets.
Standards provide a way to protect these assets
against market and technology changes since
they keep users from being locked into a particu-
lar CAT tool.

While TMX (Translation Memory eXchange
format) which was defined first in 1998 (wwuw.
lisa.org/standards/tmx/) has been widely adopt-
ed as standard exchange format and is nowadays
supported not only by most translation memory
systems but also by a growing number of MT
vendors such as Systran, linguatec, Lingenio or
braintribe, the picture is less clear on the ter-
minological and lexical side. Although various
standards such as OLIF or TBX have been pro-
posed for the exchange of terminological and
lexical resources many vendors of MT or other
CAT tools have not yet adopted these standards
and continue to use proprietary formats only.

This LDV Forum volume contains the pro-
ceedings of an international workshop of the
GLDV interest group “Machine Translation” en-
titled “Exchange of Lexical and Terminological
Resources in Machine Translation (MT), Com-
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puter-Aided Translation (CAT) and Terminol-
ogy Management Systems (TMS)” which was
held at Anhalt University of Applied Sciences
(Hochschule Anhalt) in Kéthen (Anhalt) (bzzp://
www.inf-hs-anhalt.de) on June 17, 2005. The
workshop brought together MT developers, re-
searchers and translators interested in the inte-
gration of lexical and terminological resources.
Consequently, the issues addressed at the work-
shop ranged from practical problems arising
during the mass export/import of terminology
to fundamental conceprual differences between
term bases and MT lexicons which complicate
standardization.

Uta Seewald-Heeg reports on the exchange
functionalities of terminology management sys-
tems (TMS) such as MultiTerm, TermStar, or
SDLTermBase (to name just a few) focussing on
the question whether the formats currently sup-
ported by these systems enable terminology ex-
change without loss of information. Wolfgang
ZenK’s contribution centres on the UniTerm
TMS which is developed by Acolada GmbH.
Zenk discusses the database design and the vari-
ous import/export formats currently used by Uni-
Term and elaborates on the problems of blind
terminology interchange.

Stefanie Geldbach gives an overview of lex-
icon exchange formats currently used by com-
mercial MT systems. Her paper also investigates
whether the standardization efforts of the OLIF
Consortium have actually resulted in a wide-
spread acceptance of the OLIF2 standard.

Gregor Thurmair discusses two of the for-
mats which are promoted by LISA, namely TBX
(Term Base eXchange) and OLIF (Open Lexi-
con Interchange Format), which originally was

1
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Fig. 1: Localization Model and Standards
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Introduction

mainly intended for the exchange of MT lexi-
cons. In this context, he also mentions some of
the difficulties which complicate the conversion
of proprietary MT lexicons from and into OLIE
As the development of OLIF converters is a non-
trivial task it is not surprising that MT vendors
continue to use other exchange formats ranging
from simple text files to complex proprietary for-
mats.

Monica Gavrila, Walther von Hahn and Cris-
tina Vertan present MANAGELEX, a generic
lexicon management tool for creating, convert-
ing and merging lexicons which has been devel-
oped at Hamburg University. They outline the
architecture of MANAGELEX and describe two
of the modules which already have been imple-
mented.

Georg Heeg discusses a software design ap-
proach to allow interchange of linguistic data.
He focuses on the modelling of the linguistic
concepts represented in the data and describes
the transfer between exchange formats as a mul-
ti-tier interpretation/generation. The discussed
concepts are implemented in Smalltalk, a pro-
gramming environment enabling flexible con-
version of data between formats supported by
TMS.

Finally, Rachel Herwartz and Birgit Woll-
brink present a non-commercial internet discus-
sion platform open to terminologists, translators
and technical writers (www.terminologicforum.
de) which was launched in January 200s.

The contributions in this issue show that the
ultimate goal — blind interchange of termino-
logical and lexicographical data — is still out of
reach. Consequently, the development of suita-
ble standards, which opens interesting perspec-
tives for further research, is the objective of sev-
eral ongoing research projects.

A list of important terminological and lexi-
cological standards and research projects such as
MILE can be found in the Appendix of this is-
sue.

Band 21(1) - 2006

Endnote

' 'This model of the localization process was created

by Pierre Cadieux, president of i18N Inc. (www.
i18n.ca) and regular speaker at LISA events. The
model has been used to describe and compare
localization management systems and standards
that apply to the localization process.






Fachbeitrage

Uta Seewald-Heeg

Terminology Exchange without Loss?
Feasibilities and Limitations of Terminology Management Systems (TMS)

Abstract

The present article gives an overview over ex-
change formats supported by Terminology Ma-
nagement Systems (TMS) available on the mar-
ket.

As translation is one of the eldest application
domains for terminology work, most terminolo-
gy tools analyzed here are components of com-
puter-aided translation (CAT) tools.

In big corporates as well as in the localizati-
on industry, linguistic data, first of all termino-

logy, have to be shared by different

applications under different circumstances — this
is, for example, the case in corporates like SAP
or DaimlerChrysler — questions of terminolo-
gy interchange and supported formats arise. The
need of interchange formats that guarantee the
identification of data categories in different envi-
ronments becomes obvious (ALDER 1998). Here,
standards come into play that map local system
data categories to data categories specified in an
open standard (Fig. 1), provided that developers of
NLP tools make use of such standardized formats.

departments using different systems,
a situation that can be best solved by
standardized formats.

The evaluation of seven widely *doniain®

used TMS shows, however, that for-

Termbase A |

Standardized
Interchange Format |

field /category — —
identification

Termbase B
“subject”

mats other than the standards pro-
posed by organizations like LISA currently do-
minate the picture. In many cases, the only way
to share data is to pass through flat structured
data stored as tab-delimited text files.

1 Workflow and Interchange Scenarios

In the brief history of terminology management
since the 1960s, when the first databases for ter-
minology work were developed, terminology
management has become a key resource, not
only for the language industry, but also for glo-
bally acting industrial firms.

Usually, different departments within a com-
pany have access to the terminology resources,
and if freelancers or translation service providers
come into play, terminology interchange with
external partners has to be organized as well.

At least in an architecture where corporate
terminology has to be accessed from different

LDV FORUM - Band 21(1) — 2006

Fig. 1: Mapping local system categories to categories
specified in a standard (following ALDER 1998:12)

2 Interchanging Terminological Data —
Standards

The need for terminology interchange has long
been recognized by industrial users of TMS.
Consequently, the past 15 years have seen sever-
al standardization initiatives aimed at developing
standardized formats. One of these initiatives led
to the CLS Framework (MELBY/WRIGHT 2000)
which deals with the structure and content of
terminological databases (Fig. 2). The CLS Fra-
mework (CLS stands for Concept-oriented with
Links and Shared references, cf. MELBY/ WRIGHT
1998) is based on the ISO 12620 standard “Com-
puter applications in terminology — Data catego-
ries” which was published in 1999. CLS provides
explicit data models for all types of terminologi-
cal databases by structuring the items in a term

5



entry according to theory and practice in con-
cept-oriented terminology. The framework spe-
cifies the structure of a term entry and the rela-
tionships among data items in an entry using as
one of the formats describing the structure of a
terminological entry the Machine-Readable Ter-
minology Interchange Format (MARTTEF).

The development of the MARTIF standard,
which formed the starting point for the CLS fra-
mework, was actually preceded by the develop-
ment of OLIF (Open Lexicon Interchange For-
mat), a more machine oriented standard, ori-
ginally focussing on Machine Translation. The
XML-compliant OLIF2 standard published in
2002 defines a large number of lexical features,
but does not make statements about their struc-
tural embedding (WITTENBURG/GIBBON/PETERS
2001). Although OLIF2 aims at integrating data
of Machine Translation and of Terminology Ma-
nagement Systems, OLIF has been of little im-

IS0 12620
data categary inventory

CLS Framework
logical amangement of
data categories

Seewald-Heeg

portance in the field of Terminology Manage-
ment Systems so far.

Another standard released to the public in
2002 by the Localization Industry Standards As-
sociation (LISA) is the TermBase eXchange For-
mat (TBX) worked out by the LISA working
group for the development and maintenance of
open standards for the language industry, OS-
CAR (Open Standards for Container/Content
Allowing Re-use). TBX, which is also based on
XML, is only slowly being integrated into com-
mercial terminology systems.

3 Terminology Management Systems (TMS)
3.1 Conceptual Features of TMS
Despite the existence of standards, commercial
TMS still seem to be far away from the expressed
goal of CLS, which is preservation of data when
interchanging terminology (ALDER 1998:6).
TMS not only differ in the formats they store
lexical or terminological data, but also in their
' conceptual features. They can be
classified by their

— language concept specifying whe-
ther a system is monolingual, bilin-
gual, or allows multilingual data;

—entry structure which either can be
predefined, definable or free, that is
entirely specifiable by the user;

— entry model distinguishing sys-
tems only allowing a lemma-orien-

SGML
text/document-hased
encoding mechanism

MetaREF™
relational database
encoding mechanism

ted structuring of the terminologi-
cal database from systems allowing
concept-oriented keeping of data;

f

MARTIF (1ISO 12200)
SGML application of CLS

frarmewark

i

Reltef™

relational implernentation
of CLS framework

Regarding the conceptual features
of TMS the difference in the entry
structure turns out to be one of the
key problems.

Fig. 2: Structure of the CLS Framework (MELBY/ WRIGHT 2000)

LDV FORUM



Terminology Exchange without Loss?

3.2 Systems products, 7 systems have been selected. The fol-
In order to give an idea of the variety of diffe- lowing sections contain a discussion of their in-
rences concerning the conceptual features as well  terchange functionalities according to the list be-
as the supported formats of existing commercial ~ low:

“2 Terminnlngie Versach (47)

: Terminologie
B deutsch I

Benennung: I'."ersuch

Drefinitian: sisha englisch

Aabkirzung: I'."l:rs. Synanym: ITcst

(Grarnmatik: |SubstantivJ Maskulinurm Fachoehiet : I.ﬂ.llgaﬁeinsprache

Kontext: in weiterer Yersuch

Autor: |Crispin Gdkich srfasst am: | 05.04.2005 20:17:00
Queller  [eigene Kreation geandrt am: | 07.04.2005 22:51:04

engisch B russisch |

Benennung: IHCII'IbITKa

Definition: siehe deutsch

Abklrzung: |I1Cll'l SYNOrym: II'Il:lDﬁDBaHHE

Grammatil: ISuIJsl:antivJ Fermininum Fachgehiat: I.ﬂllganeinsprache

Kontext: BbINa YHE Z3A NONBITES

Autor: IErispin Qdrich erfasst am: I 06.04.2005 20:17:00
Quelle: |Gedachinis geandstt am; | 07.04.2005 22:51:05

oK I Abbreden |

Fig. 3: GFT DataTerm interface
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GFT DataTerm by GFT (www.gft-online.de).
UniTerm by Acolada (www.acolada.de).

Déja Vu Terminology by Atril (www.atril.com).
SDL TermBase by SDL (www.sdl.com).
MultiTerm iX by SDL Trados (www. trados.com).
TermStar XV by Star (www.star-group.net).

cross Term by across (www.across.net).

3.2.1 Standalone Systems
The first system mentioned here, GFT DataT-
erm (Fig. 3), is a standalone system in the sen-
se that it does not provide interfaces to tools
like Translation Memories
(TM) or other applications.

st UniTerm Pro

Datei Bearbeiten Ansicht Suchen

It is a lemma-oriented sys-

Seewald-Heeg

fields as well as fields containing conceptual in-
formation can be selected among a predefined
set of categories which can be labelled individu-
ally. Furthermore, for different purposes of ter-
minological work different editing patterns are
available.

3.2.2 Integrated Systems

In contrast to the standalone systems mentio-
ned so far, most terminology systems are actually
integrated into TM environments. Thus, across,
Déja Vu, SDLX, Star, and Trados all have more
or less powerful terminology components. In

Optionen  Werkzeuge  Fensty

tem, even if muldple lan-
guage pairs can be stored
in a single entry. Descripti-
ve categories can only be as-

~ C:\uta\. \TIC. dwh

signed to individual terms;
other levels of specification,
e.g. a concept level linking
different terms to a given
concept do not exist. For
import, GFT DataTerm
provides tab-delimited text
file format as well as the Ex-
cel XML spreadsheet for-
mat. Formats provided for
the export of terminology
are Excel and XML-based
MARTIE

Another standalone sys-
tem is the UniTerm tool
(Fig. 4) from which ter-
minological data can also
be exported as text file or
as XML together with a
DTD". It has a definable
entry structure and allows
multilingual conceptual in-

English

-] 'Qa“(-:onunonSeclion SubjectField
~B Verweis

— 4@ English
—|-4@ LangEntry Term Secretary-General

B Part0fSpeech noun
& Context

{3 Definition

{3 Explanation
B Example

—|~{@ German
—-4@ LangEntry Term Generalsekretir

-3 PartOfSpeech noun
-3 Context

B Definition

& Explanation

B Example

~ |~k French
—|-4@ LangEntry Term Secrétaire général

- PartOfSpeech noun
& Context
& Definition

-3 Explanation

-3 Example

—|-fgh Russian
~| 4@ LangEntry Term GOngz&Eno

B PartOfSpeech noun
-3 Context
- Definition

B Explanation

& Example

formation. Term describing

8

Fig. 4: UniTerm interface
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Terminology Exchange without Loss?

Assistent fiir neue Terminologiedatenbank

Yorlage festlegen

basieren soll.

Sie ridssen eine Yorlage wahlen, auf der die neue Terminologiedatenbank

Wahlen Sie eine Vorlage aus, auf der Sie Thre Beziehungs- und Attributtypen basieren

7

méchten,
Yorlagen Skrukkur
Mininum 4 | |+ Beziehungen -
CILF Bl = Attribute
CRITER Note
ATRIL Déja Wu X (s}
Eurodicautom = Term Type
IIF (Interval Interchange Format) £ntey Farm
ILOTerm Spnon ym
SilvaTermn = International Scientific Term
Fulf Sorm
TERMITE “:J Transcribed Form :J

< Zurlck I Weiter > | abbrechen ]

the case of the Star and the Trados products, i.e.
TermStar and MultiTerm, the terminology com-
ponents can even be purchased separately.

Part of the Déja Vu TM-System is a so-called
terminology database which is mainly lemma-
oriented. To create a termbase, Déja Vu provides
templates to determine the entry structure for a
new database. One of them reflects the structu-
re and categories of TBX (Fig. 5) although TBX
is not supported for import or export. Déja Vu
allows the import of text files, Excel and Access
files as well as TermStar files. The same file types
can also be exported.

When terminology has to be imported from
an Excel file, the Excel column headers have to
be assigned to Déja Vu fields, a common way to
map the content of the spreadsheet file to the ter-
minology system where the user has to determi-

Band 21(1) - 2006

Fig. 5: Pattern selection for the structure of entries in Déja Vu

ne the fields to be imported and to specify whe-
ther filters shall be applied.

The SDL TermBase (Fig. 6), a component of
the SDLX TM system, is structured very similar-
ly to the Déja Vu terminology component. As far
as the multilinguality and the treatment of syno-
nyms are concerned, the structuring of the data
is concept-oriented. But one misses a conceptu-
al level allowing the specification of non-redun-
dant information valid for the concept, that is,
for all terms of a given entry. For the import and
export of terminology, apart from the proprieta-
ry format, tab-delimited text files as well as files
in Trados MultiTerm s format can be imported.

The Trados terminology component Multi-
Term iX is one of the two terminology systems

9



which provide interfaces to other components of
a translation memory environment, but which
can also be used without launching the TM sys-
tem.

MultiTerm provides a concept-oriented sto-
rage of data (Fig. 7) and has a hierarchical struc-
ture with three different levels, one level to spe-
cify concept-related information, another one
for language-specific terminological informa-
tion, and a third one to describe an individu-
al term. It has a definable entry structure, but
provides also predefined termbase templates in
which the fields are already specified, and the

Defime Structure 5

Hier konnen Sie dis Felder d=r TemBass definieren.

Seewald-Heeg

entry structure is already defined. The structu-
re of the termbank and the terminological data
are stored in separate files. For import, Multi-
Term supports Excel and tab-delimited text files
which first have to be converted by MultiTerm
Convert (Fig. 8). For export, MultiTerm provi-
des as format its own XML format which follows
the main structuring principles of TBX although
it proved to be incompatible with TBX in the
evaluated version (Trados 7). Apart from its own
XML format, MultiTerm IX provides two other
formats for terminology export, MultiTerm s
and tab-delimited text file format.

X

~ Felder
M ame | Tvp | Mehrere . Hinzaufiigen
[ efirition Teat Heim
Quslle Allibul Ja
Beispiel Tet Mein Erdfemen |
ek g Tes Meirn ,
Eenus Attibut Heir Loschen |
~ Felddefinitinn — atibutwerte
M ame [‘ Hinzuliigen
|QLE|E Ttz femes, europaening/sbeind
hillipc v, europ a.eu i/ abcded Entfernen |
Typ il e, rop eLewint A abcAnd
[t 4| Loschen
¥ Mehifachauswahl zulassen
Ok #bbrechen
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Fig. 6: Definition of termbank structure in SDLX
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Terminology Exchange without Loss?

ultiTerm [Projekt Ohne Titel. xdp]

& Termbank Projekt Cintrag Suchen Apsicht Hife

W o~ l ~ |Geman v| 3 :[ngiah v] EEU[“’J‘ ot v]-*. = |
E Dzlout irput model o
2| =
a<ivizren Entry number: 1
srwendungsfenstar Angelegt von: Sandra Venkar .
Arveendungsmendknop” Fach;!eblel'. gratiscne Benutzungsooatlache
Arwendungssoftere Notatuon:_l 211117
arbettsherei-h Oberbegriff: Maus
Aufgabenanoemessenthiai
Dassfurktion ™8 German
Baun o
— Term: aktivieren
:2,:31! e T-Quelle: Letrbudh der Suftwere-Technik, Spekirum 2001
BerutzarfiiFiung Worlat; ven
Dav anmary that v Definition: Doppeldid: auf Ohjekt.
T 25 li
74 Benulzunyzubellache m EI'IQ"S"I
2= | Term: activate
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The Star terminology system, TermStar XV, is Fig. 7: MuldTerm iX interface

the other TMS which provides interfaces to
other components of a translation environment,
and which can also be used as a standalone sys-
tem, i.e. independent of a translation memory
environment. TermStar has a definable

entry structure, however with a predefi-
ned set of possible data categories which

Tres

Wihien Sie die fir Thre Ter

For the import of terms TermStar provides,
apart from its proprietary formats of different
TermStar versions, an XML-based MARTTIF and
for everything else an import dialogue for so

erumgsoptianen {3/ 7)

‘minclogiedaten passends Korver tierungsoption aus der Liste aus.

can be named according to the need of  vetgbes romutemmgestinen
in das MultiTerm XML Format

the users. © MultTerm S Fermat

Similar to MultiTerm, TermStar (see S A PO
Fig. 9) distinguishes different description
levels: The header of an entry is meant to
store conceptual information. Terms can

. . o i s daa ik T — T —

be described depending on the individual fomaten, w5 25 2K s T enlomat - nd o) vatbegen

language, and an intermediate informati-
on level can be used to store information
for all terms of a given language.

<Zuiick |  wetes | Avbeechen | Hae |

Band 21(1) - 2006

Fig. 8: Format conversion using MultiTerm Convert
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Terminology Exchange without Loss?

called “user defined formats”, which allows, for
example, to configure the import of Excel and
MultiTerm s files. If proprietary formats are not
considered, the export from TermStar is restric-
ted to XML MARTIE

Among the systems mentioned here, the most
recent system on the market is across, a translati-
on management environment which also provi-
des a terminology component called crossTerm.
Since version 3 of across, crossTerm allows con-
cept-oriented data storage. Concept-relevant in-
formation can be stored in the head of an ent-
ry which is visually separated from the bilingu-
al view of an entry (Fig. 10). The across develo-
pers have avoided using a proprietary terminolo-
gy format. In crossTerm, terminology is stored
in TBX format, which is also the only format
provided for export. To import data crossTerm
provides in addition to CSV-format, the Lan-
genscheidt electronic dictionary format, Tra-

dos MultiTerm s, and the Star MARTTF format.
Trados XML

Trados
Multi Term

csv, Ixt

rs
/

4 Supported formats

The evaluation has shown that all the systems
analyzed so far allow import from Excel files or
file formats such as CSV or TXT that can be ge-
nerated by Excel. As Trados — at least until its
acquisition by SDL — has dominated the TM
and TMS market, several products also support
MultiTerm format. However, instead of suppor-
ting MultiTerm iX, they usually support the text
based format formerly used by Trados 5. The
support of formats can be visualized as illustra-
ted below (see Fig. 11).

s Exchange of data

As shown in Figure 11, Excel or Excel-derived for-
mats like CSV and tab-delimited text are in many
cases the only formats allowing the interchange
of data between two or more systems. Thus, the
question arises whether all of the data intended
to be transferred are actually transferred or in-
terchanged completely and correctly using Excel

MARTIF
TemnStar W
Request file
User defined

i formats

DataTerm

Band 21(1) - 2006

TermStar

SDLX
A TermBase

wit= tab delmited
Fig. 11: Exchange formats supported by TMS
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6 Unknown Title

A l B S O | N = S F (

1 [English Deutsch Francais__ AS.Datei  Planform 0SS 1
2 | Unknown Unbekannt Inconnu TXT Windows Micrasoft Plus! XP
3 Unknown Album Unbekanntes Album Album inconr TAT Windows Microsoft Plus! xP
4 Unknown Artist Unbekannter Kiinstler  Artiste inconr TXT Windows Microsoft Plus! XP
5 |Unknown Genre Unbekannte Stilrichtung Genre inconn TXT Windows Microsoft Plus! XP
Unbekannter Titel Titre inconnu TAT Windows Microsoft Plus! %P

files. To answer this question the structural layer
comes into play, because each system presuppo-
ses a defined structuring of the stored data. And
as data interchange also has to guarantee the cor-
rect interpretation of the content, we also have to
consider the semantic, or representational layer.
To gain insight in this question, we now will
have a closer look at the import and export of
terminology stored in Excel files as well as the in-
terchange of these data between different TMS.

Fig. 12: Multilingual glossary in Excel format

The starting point will be an Excel file con-
taining a simple multilingual glossary (Fig. 12)
in the form glossaries are provided by Microsoft
with some additional information.

In order to get these data into MultiTerm
iX, they first have to be converted by MultiTerm
Convert into MultiTerm-compatible format.
During this process, the Excel column headers
have to be assigned to MultiTerm fields, and the
entry structure has to be defined. The result of

lag-gesteuerter Import [(fweislufige Tags)

Diefinition der Bezishungen von Tag <-> Sprache-Feld

Feldbezeichnung im linken Fenster aus. Geban Sieim Feld Tag den
Importdatei eindeutia kennzeichnet.

dizzen Vargang i zlle Felder hrer Impandatel

14
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=1 Deutsch ~ - Sprache Feld Tag ~
Inial Ubemehmen >> | | Headei HdrSubijeet  «Plattforms
Inlcz Header HdRemark  <0S:
L:im't' %= |«Soucelanguage: —i tus :gsuf;ffgn
D eﬁn!t::S . Deutsch PartQiSp.. <Wertarts
i ;Ifs 0“:' Englisch [USA) T...  <TargetLan
AtUropssc Englisch [USALP..  <Waitaits
it << Entfemen nlisch (US4) ok

< > < >

Varschau:

- -~

<Entry Mumber> 1

¢ Plattformew/indows

< 05:Microsoft Plus! <P

<AS-Dated TXT v

Wahlen Sie entsprechend der Feldreheniolge Ihrer Importdatei zunachst eine S prache und darn die

Klicken Sie 2uf Lbernehmen. um diz Sprach-Feld-Kombination in das Fenster Importreshenfolge 2u ubemnehmen. Wiederhalen Sie

Tag ein, der dieses Feld in des

< Zunick I Weiler > | Abblechenl

Fig. 13: Import dialogue in TermStar
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Terminology Exchange without Loss?

the conversion is a termbank definition file, and
an XML file containing the terminological data.
This XML file finally can be used to create a new
termbase and to launch the default process for
the import. Importing data from an Excel file
produces a satisfactory result, since all informati-
on can be transferred completely and correctly.
Furthermore, some of the term-related infor-
mation may not be present in all of the entries.
In this case, the use of MultiTerm is problematic,
because the MultiTerm export functionality cre-
ates files where descriptive fields, which are used
only in part of the entries, are ignored when wri-
ting the tab-delimited text file. As a result, the
system generates columns with different type of
content in their respective cells. In this case, the
resulting files turn out to be unusable for further
handling. Another kind of problem is caused
by line breaks in definition texts. As line breaks
split up an entry
on different lines,
an import where

one line corres- Sprachen Mepping

crossTerm Import Wizard il
- id

ciossTerm Import Wizard - Star Martif

re of the content can be preserved, so that the ex-
port file allows further handling of the exported
data and import in other systems supporting tab-
delimited format.

Another export scenario is the exchange of
terminology between MultiTerm iX users and
users of other systems supporting MultiTerm
5 format including terminologists still working
with Trados 5. A closer look at the MultiTerm s
export functionality provided by MultiTerm iX
revealed that this functionality supports only bi-
lingual export. As a result, a multilingual term-
base can only be exported selecting different
language pairs with one language as reference.
Therefor, n languages require n-1 export proce-
dures, and certainly also n-1 import procedures
on the side of the receiving system.

Saved as an ANSI-encoded tab-delimited text
file, an Excel glossary can also be imported in

ponds to one ent-
ry is not possible

Eitte ordnen Sie die zu importierenden Sprachen den across Sprachen zu.

- Alle nicht Zugy

1en Sprachen werden nicht importiert.

any more. - -
2u importisrende Sprachen

IactossSprachen

| Lancer

The export of
data tab-de-

limited  format

deu-le

in frafr

does not neces-
sarily suffer from
these limita-tions.
If unused fields of
the entry structu-
re are exported as
empty fields (this
is, for exam-ple,
the when
exporting  data
in tab-delimited
text format from

the SDL Term-

case

Deutschland
Frankreich

Deutsch
Franzdsisch

1

<zuick [ weker> | aborechen | wire

Base) the structu-
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Fig. 14: crossTerm Import Wizard for Star MARTIF
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TermStar XV, where the column headers have
to be assigned to TermStar fields (Fig. 13). No
information is lost during this process; the only
inconvenience is that the column headers of the
text file are imported in TermStar as first entry.

The import of MultiTerm s files to TermStar
XV has to pass through the conversion of the
MultiTerm 5 text file in ANSI format because —
at least in the build analyzed here — Unicode-en-
coded MultiTerm files are not supported which
already restricts the type of languages which can
be interchanged with this format. The Multi-
Term 5 import in TermStar transfers the entire
information to TermStar.

The import of the Excel file in crossTerm
leads to a satisfactory result as it did for the pre-
viously mentioned systems.

SOURCE

Job
Creation

Text
Files ||

hulti-
media
Files

TWS

Seewald-Heeg

The import of a Star MARTTF file into cross-
Term does not differ substantially from the Excel
import, i.e. the field names of both representa-
tions have to be mapped to each other (Fig. 14).
Here again, the result is quite satisfactory.

From a purely technical point of view, termi-
nological data can be imported, exported, and
interchanged using tab-delimited text files. Ho-
wever, as systems like MultiTerm allow a certain
descriptive field to be used at different levels and
related to distinct fields, the information of the
embedding of categories disappears when map-
ping entry structures to flat rows and columns so
that this kind of information cannot be maintai-
ned transferring data between different systems
using tab-delimited text format.
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Fig. 15: The role of standards in an automated workflow
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6 The Role of Standards in an Automated

Workflow
The interchange scenario described in the pre-
vious sections calls for standardized interchange
between NLP systems. There are already work-
flow scenarios where the only way of cost-effec-
tive and efficient transfer of data from one tool
to another and from one phase to another con-
sists of using standardized formats. This is, for
example, the case in software localization where
standards play a predominant role in the locali-
zation process (see Fig. 15)*.

Concerning terminology interchange the Lo-
calization Industry Standards Association (LISA)
propagates TBX. TBX is an XML-based termi-
nology markup format that is consistent with
ISO 12200 (MARTIE).

A TBX file consists of a header that descri-
bes the file, a set of entries, one per concept in
the termbase, and a set of terms for each con-
cept, which designate the concept, and which are
grouped by language. Thus, the structure of a
terminological entry in the body of a TBX do-
cument distinguishes three levels (see Fig. 16):
the entry level (<termEntry>), the language level
(<LangSet>), and the term level (<ntig>). TBX
therefore provides all prerequisites for suppor-
ting concept-oriented terminology work and gu-
arantees a number of benefits for terminology
exchange provided that it is supported by more
than one commercial system.

Band 21(1) - 2006

Fig. 16: Structure of a terminological entry in TBX

7 Conclusion

We have to conclude that standardized inter-
change formats for platform-independent termi-
nology interchange are still rarely supported by
commercial systems. Regarding the supported
import formats of terminology systems, CSV in-
stead of TBX turns out to be a quasi-standard at
least if we use the number of systems supporting
this format as an indicator. The export to CSV or
tab-delimited files may, however, be problematic
when line breaks occur in descriptive text fields,
or when the number of descriptive fields used
differs between several entries, as could be seen
in the case of the MultiTerm iX export. Here, re-
usable data are only generated if the type and
number of information describing an entry is
homogeneous over all entries. Another problem
may occur if the structuring and the number of
fields used in the entry structure of one system
is not compatible with the number of fields allo-
wed in the receiving system.

There is no doubt that standards are indispen-
sable, not only from the point of view of the user,
but also with respect to complex workflow sce-
narios. Perhaps, new industrial alliances as they
were formed in 2005 will enforce the support of
open source formats. From the point of view of
the terminologist as well as from the point of
view of the company which has to handle ter-
minology in complex workflow situations the li-
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mited use of standards in terminology exchange
by commercial systems is rather disillusioning.
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Wolfgang Zenk

UniTerm — Formats and Terminology Exchange

Abstract
This article presents UniTerm, a typical repre-
sentative of terminology management systems
(TMS). The first part will highlight common
characteristics of TMS and give further insight
into the UniTerm entry format and database de-
sign.

Practise has shown that automatic, i.e. blind
exchange of terminologies is difficult to achie-
ve. The second section gives criteria where the
exchange between different TMS
can fail and points out the relati-

Dictionary Workbench: a lexicographic tool for
dictionary management and production. Dic-
tionary Workbench has been used for special-

ist dictionaries from 1994 onwards.

LRD Editor: a TMS designed and developed
within the scope of the EURAMIS project'.
The LRD Editor has been developed between
1994 and 1998.

onship between the UniTerm like
TMS data formats and existing
terminology standards.

Finally, it will be discussed
what requirements have to be met
in order to enable a deeper inte-

gration of terminology standards

Graphical
user interface

in a TMS and thus also a smoo-
ther transition between different
TMS. These requirements are eva-
luated with Acolada’s next gene-
ration TMS UniTerm Enterprise.

1 UniTerm Development

The UniTerm TMS has been in-
spired by two preceding product
developments. These two pro-
ducts — Dictionary Workbench
and Linguistic Resource Databa-
se (LRD) Editor — equally provide
the source code basis upon which
UniTerm has been built. These
two applications can be characte-
rized as follows:

LDV FORUM - Band 21(1) - 2006

Application logic

Business logic
provides
functionality

Database to
store term
entries

Fig. 1: Typical software architecture for terminology
management systems as database applications
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Since 1999, the source code of these two systems
has been unified to create the UniTerm system.
Today, UniTerm offers the functionality of a full-
fledged TMS. With a flexible implementation of
different entry formats and additional tools for
the dictionary production, the current UniTerm
Pro version is used for terminological as well as
for lexicographical work.

2 Characterization / System Architecture
UniTerm is essentially a database tool. This gene-
ral architecture of the UniTerm TMS can be ap-
plied to almost all TMS. On top of the database
layer are two further layers for application logic
and a graphical user interface so that the soft-
ware architecture can be characterized as a 3-tier
model (see Figure 1).

In a 3-tier model database, application logic
and user interface are implemented in different
layers. By enabling a communication between
each of these layers, changes in one layer may be
made without causing implications to other lay-
ers and the whole software functionality.

The UniTerm system architecture can be ap-
plied to almost any TMS:

Database approach: searching with different
search criteria and sorting of entries in differ-
ent languages are crucial operations in termi-
nological data which can be best performed
by a database.

At the user interface, templates are offered to
enter data. Preview functions provide a more
user-friendly and less technical view on the
data. The possibility to adapt templates and
the structure of entries are directly linked to
the database model implemented.

If this kind of system architecture is applicable
to all standard TMS, what are distinctive criteria
between different TMS? TMS usually differ in

following features:

Range of languages: TMS support different
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numbers of languages. The treatment of lan-
guages with different coding and the support
of Unicode are the most relevant questions.

Flexibility of the entry structure: The more ad-
vanced a TMS is, the less rigid the entry struc-
ture and the more adaptable editing templates
become.

Database operations such as simple headword
search, full-text search, searching in the struc-
ture (e.g. all nouns), filter functions and oth-
er special search functionalities (e.g. in Uni-
Term, it is possible to search for all entries
that do not have a translation in a specified

language).

3 UniTerm Entry Structure Design

3.1 UniTerm Entry Structure

With regard to entry formats, TMS are general-
ly categorized into TMS with fixed formats (the
format is predefined by the TMS vendor) and
TMS with definable or free formats which need
to be defined by the users themselves.

UniTerm is closer to a TMS with fixed format
even though a number of data fields is offered
to extend the entry structure with user-defined
data fields. Experienced users may even imple-
ment their custom format.

=I-ai Entry]

-8 CommonSection SubjectField Tec
- ~4& German
f — @ LangEntry Term feuerbestandig
| | L-BPartOfSpeech adj

- |- LangEntry Term feuerfest
| LB PartOfSpeech adj
- English

] B LangEntry Term fire resistant

{8 LangEntry Term fire resisting

- ~{@ LangEntry Term fireproof

.- PartOfSpeech adj

Fig. 2: Sample entry coding in UniTerm
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The UniTerm format follows a concept mo-
del with a common section in which the entry
concept is described and the language section in
which a term of a language is described. Uni-
Term allows the language section to be repeated
any number of times to allow any number of lan-
guages to be used in a multilingual database but
also to allow more than one term of a langua-
ge to be added. As a consequence, the full entry
structure can be used to describe each term.

The entry structure in UniTerm is illustrated
in Figure 2 and can be characterized as follows:

1. The structure tries to provide a superset of
permissible data categories. This approach
follows the idea underlying terminology
standards, i.e. users are allowed to select a
suitable subset and create their own editing
template. Such an editing template can be ex-
tended with further data categories and lan-
guages at any time without having to amend
the database or a database definition.

2. The entry structure is built on data categories
provided by ISO 12620

3. Additional data fields have been introduced
for translation memory and controlled lan-
guage integration.

4. Finally, so-called user fields have been intro-
duced. These data fields add further flexibility
if a data category is to be defined which is not
included in the default format.

Since its first version, the UniTerm entry format
has been revised and extended in subsequent
program versions. The current entry structure
provides following features:

Increased flexibility: the values of data fields
which were previously provided in a pre-de-
fined list of values can be edited. Take, for ex-
ample, the data field Normative Authorization.
Its values (standardized term, preferred term,
admitted term, deprecated term, superseded
term, legal term, regulated term) had former-
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ly been pre-defined as fixed values and can

now be altered or edited by the user. This fea-

ture increases the flexibility on the one hand
but has negative impact on (blind) terminol-
ogy exchange on the other hand.

Increased usability: hierarchical levels that had
been introduced below term level (e.g. gram-
mar, term classification, concept related de-
scription) have been deleted. Entry templates
thus become more readable and easier to
work with.

Adaptations to new software development: data
fields in a TMS are always of a certain type,
e.g. provide a list of values from which a user
selects one or more, provide system fields that
hold administrative information, etc. In a
similar way, data field types provided by Uni-
Term have following properties:

a) system fields which are automatically filled
in by the system (e.g. creation date, update
author, etc.);

b) files which allow to insert a reference to
an external graphic, an audio file or a text
file (RTF);

c) text fields where the user adds text;

d) list values usually are pre-defined and user-

editable.

New data fields have been introduced which al-
low users to perform following operations:

Formatting/layouting within text fields (bold,
italic, underline, subscript, superscript).

Inserting cross-references from within a data
field to other terms within the database. To
manage and control cross-references, a full-
fledged link management has been intro-

duced.

Additionally, some further data fields have been
indexed to speed up searching and allow swit-
ching of the register window to these indexed

fields.

3.2 UniTerm Database Organisation
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The UniTerm database is organized as a single-
user database that saves XML encoded data in
Unicode format. This means that the database
allows parallel look-up, but not parallel editing
of one database by multiple authors. All entries
are automatically XML encoded and saved as
XML in the database. The XML format imple-
mentation provides some but not all the flexibili-
ty of SGML/XML Document Type Definitions
(DTD). In UniTerm, all entries are coded in the
Unicode UCS2 standard. The database represen-
tation of a coding sample is illustrated in Figu-
re 3. This core model structures contains follo-
wing information:
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Fig. 3: XML representation of a sample coding in the
UniTerm database

<Basis> — the multilingual entry.

<MAT> — the common, or language-indepen-
dent section of the entry which contains con-
cept-based information, e.g. <SubjectField>.

<LO loid”..” lan="."> — LO stands for linguis-
tic object. This level is the language section.
The language is specified in the /zn attribu-
te. The second attribute /oid enumerates mul-
tiple language sections within one language
and links at the same time the common sec-
tion of the entry with any number of langu-
age sections.

<ME> — main entry, the term.



UniTerm — Formats and Terminology Exchange

4 UniTerm and Terminology Exchange

4.1 UniTerm Exchange formats

Generally, UniTerm allows to import and export
terminologies. UniTerm supports following im-
port formats:

CSvV (= comma-separated value list).
XML The XML structure has to be compli-
ant to the UniTerm XML database structure.

For exchange with other applications, users can
always choose whether to export a full termino-
logy database or only a selection of it. UniTerm
provides data for other applications and TMS in
following export formats.

RTF (= Rich Text Format), e.g. for integra-
tion into word processors.

UniLex and UniLex IDS dictionary. UniLex is
the Acolada dictionary range. This export
format creates databases in a custom layout
to be integrated into the UniLex dictionary
range. Standard dictionaries and terminolo-
gies are thus integrated for common usage in
one system.

Text
port format since users may not only define

The text export is a highly flexible ex-

which data fields and which languages to ex-
port but also define text strings preceding and
following a data field value and define sepa-
rators to insert. Examples for text export are
a comma-separated value list (CSV list) and
also a custom XML format which can be di-
rectly integrated in other TMS.

HTML (Hypertext mark-up language) which
allows easy integration into websites.

UniTerm The UniTerm format is listed here
since UniTerm provides sophisticated split /
merge functions that allow easy integration
of different UniTerm databases into one.

XML  This option either allows to export all
languages and all entry information or only
parts of it. Furthermore, a DTD is automati-
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cally generated for the exported XML data to
allow validation in XML environments and
easy transition process to other XML for-
mats.

Most important for the interoperability with
other TMS is the XML import/export func-
tion since all relevant terminology standards are
formally represented in SGML or XML DTDs.
Therefore, the following section provides a sort
of checklist which lists potential stumbling
blocks for terminology exchange. These difficul-
ties have to be taken into consideration when the
exchange of UniTerm data with other TMS is
envisaged.

4.2 Problems of Terminology Exchange
Terminology exchange is closely related to stan-
dardized terminology formats. In general, stan-
dardized formats are intended to facilitate termi-
nology exchange, i.e. to enhance the interope-
rability between TMS of different vendors. The
ultimate goal is terminology exchange without
prior negotiation (blind interchange). Blind in-
terchange does not only apply to names of ter-
minological categories but also to values {masc
vs. masculine vs. m.} of such categories. Blind
interchange also applies to the order of elements
which is relevant to most database models. The
most widely accepted standards for terminology
exchange are:

ISO 12200:2000 MARTIF (= MAchine Rea-
dable Terminology Interchange Format)

GENETER (= GENEric model for TERmino-
logy)

OLIF (= Open Lexicon Interchange Format)

TBX (= TermBase eXchange)

TMEF (= Terminology Markup Framework)

For more information about terminology stan-
dards and standardization, see also Aetp://xml.co-
verpages.orglterminology. html.
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When exchanging terminologies in XML format,
blind interchange will not be possible in most
cases for one of the following reasons:

Database restrictions: the data to be imported
do not comply with restrictions that the da-
tabase imposes on data sets. Example of such
restrictions are limited size of data fields or
of entries.

Different entry models: The entry models of
different databases differ with respect to fol-
lowing properties:

a) Core structure: the concept models can-
not be matched, e.g. one TMS contains
one definition per language on the con-
cept level whereas another TMS includes
the definition on the term level.

=3
=

Conflicting element and attribute names:

For example, tags such as <context>...</

context> compared to <descripGrp> <de-

scrip type= “Kontext”>...</descrip> </de-
scripGrp>.
¢) Mixed content models, i.c. further tagging
(e.g. cross-references, subscript, super-
script, layout information) within a data
field is not supported or is only supported
by different tagging in another TMS.
d) Conflicting element values: TMS use dif-
ferent values for the same data category,
i.e. the data category grammaticalGender
has values such as m. versus masc versus
masculine.

Different encoding: is the encoding ANSI, Uni-
code or other? Even Unicode offers different
encoding standards, e.g. UTF-8, UTF-16,
UCS-2, etc. Transformation from one enco-
ding to another may require additional tools.

The succession of elements does not allow im-
mediate import. The database approach usu-
ally does not offer a free succession of ele-
ments but defines a fixed order of data fields
for import/export. For example, TMS 1 will
export rerm, context, example whereas TMS 2
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Zenk

exports the same data fields in the order zerm,
example, context.

The XML export formats of both TMS 1 and
TMS 2 may create valid instances with regard
to a standardized terminology interchange for-
mat. The terminology standard — formulated in
a DTD - offers more flexibility than the imple-
mentation of the standard in the more rigid data-
base approach. The XML-based exports of TMS
1 and TMS 2 can therefore be seen as subsets of
the permissible instances defined by the termi-
nology standard itself.

Export

Export formats
« Full XML

+ Partial XML (define which data
categories ta include in export)

* HTML

|

XML +DTD

Target
XML structurs
(e.q. terminclogy
standard)

Target format,
e.g. TMS import
format

Fig. 4: Model terminology exchange process from XML format
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As a consequence, blind interchange will ra-

rely be possible. Instead, interchange needs to be

“negotiated”, resulting in the implementation of a
transformation rule which adapts the export file
of TMS 1 to the import structure of TMS 2.

The conclusion is that as long as terminology
management systems implement only a subset of
permissible instances of a terminology standard
into a database but not the standard itself, blind
interchange will not be possible.

4.3 Exchanging UniTerm Entries with other TMS
The recommended way of exchanging UniTerm
terminologies with other TMS is via the XML
export format. UniTerm exports data in an XML
format that is similar to the XML format used in
the UniTerm database.

Although data categories from ISO 12620 are
used in the UniTerm format, the UniTerm XML
export does not entirely comply with one of
the terminology standards. This means a trans-
formation will be required in most cases if Uni-
Term XML export data are to be imported into
another TMS or a terminology standard. Since
the UniTerm core structure very much complies
with terminology standards, this transformation
is fairly straightforward in most cases if tools like
XSLT are used. This strategy, which is illustrated
in Figure 4, also enables an automatic exchange
between UniTerm and other TMS.

XML export data is provided together with
a DTD. The DTD allows to validate the export
data in XML environments and speeds up the
transformation/integration process.

5 Requirements for Better Terminology Ex-
change and the UniTerm Enterprise TMS

A number of reasons where terminology ex-

change is likely to cause problems has been given

in the checklist in Section 4.2. With regard to

terminological structures, two paradigms seem

to conflict: the database approach that current
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TMS follow and the DTD/schema-based stan-
dards for terminology.

Why do different TMS vendors not make
sure that the exchange formats created with their
systems (and which may even be compliant with
a terminology standard) can actually be inter-
changed? The answer is very simple: terminology
exchange is not the primary goal of a TMS. The
TMS is built in order to be integrated into a pro-
cess: integration with a translation memory sys-
tem, integration with a machine translation sys-
tem, integration with dictionaries, etc.

Process integration is also the goal of the new
UniTerm Enterprise system by Acolada who-
se first version will be launched in spring 2006.
Unlike other TMS, UniTerm Enterprise does
not only target translation and localization pro-
cesses. UniTerm Enterprise is integrated already
in the (source language) documentation process
and in other processes of internal and external
communication. Terminology management thus
starts at the source where terms are introduced
into a document.

More important for the exchange aspect is
that UniTerm Enterprise is the first TMS who-
se structures are based on DTDs. This means
that any standardized DTD for terminology ex-
change (e.g. SGML DTDs such as MARTIF or
XML DTDs such as TBX) can be integrated.

UniTerm Enterprise’s default DTD is a con-
cept-oriented custom DTD which has been de-
veloped along existing terminology standards
and coding practise for structured data. Coding
practise favours data categories to be reflected
in element names (UniTerm Enterprise) rather
than in attribute values (terminology standards).

A number of other categories and informa-
tion foreseen in standards (transaction informa-
tion, version history) are fully provided by the
UniTerm Enterprise system, i.e. some of the co-
ding is replaced by system functionality. The ad-
vantage is that users can actually make use of this
information: UniTerm Enterprise offers a full-
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fledged version management that allows compa-
rison of entry versions and a roll-back mecha-
nism to set back to any previous version.
Additional modules — workflow management
and asset management — make UniTerm Enter-
prise a management system for all terminological-
ly relevant languages resources and the first TMS
ever to allow full integration of and working with
existing standards for terminology interchange.

6 Conclusion

At present, terminology management systems
and standards for terminology exchange follow
different paradigms. However, a number of com-
mon points and the respect TMS vendors have
paid to existing standards when implementing
their TMS make negotiated interchange of ter-
minological data an almost trivial task.

TBX as a promoted and widely respected
standard for terminology exchange has all chan-
ces to become more than an exchange format.
With more TMS like UniTerm Enterprise with
DTD/schema support actual coding/working
with TBX can become more than a vision but
common practise.
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Stefanie Geldbach

Lexicon Exchange in MT

The Long Way to Standardization

Abstract

This paper discusses the question to what extent
lexicon exchange in MT has been standardized
during the last years. The introductory section
is followed by a brief description of OLIF2, a
format specifically designed for the exchange of
terminological and lexicographical data (Section
2). Section 3 contains an overview of the import/
export functionalities of five MT systems (Promt
Expert 7.0, Systran 5.0 Professional Premium,
Translate pro 8.0, LexShop 2.2, OpenLogos).
This evaluation shows that despite the standar-
dization efforts of the last years the exchange of
lexicographical data between MT systems is still
not a straightforward task.

1 Introduction

The creation and maintenance of MT lexicons
is time-consuming and cost-intensive. Therefore,
the development of standardized exchange for-
mats has received considerable attention over the
last years. On the way to standardization a num-
ber of obstacles has to be overcome (LIESKE et al.
2001, THURMAIR 2006):

MT developers use different data categories
and values in order to represent lexicographical
data. While the representation of some data ca-
tegories such as gender is largely uncontroversi-
al, much less agreement is to be found when it
comes to subcategorization, semantic features or
subject fields. Therefore, the development of a
potential standard involves both the definition
of standardized data categories and values as well
as the conversion of proprietary data categories
to these standards.

In the case of homonymy, there is possibly
no one-to-one correspondence between entries
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in different systems. MT systems typically fol-
low a lemma-oriented approach for the repre-
sentation of homonymy which means that diffe-
rent semantic readings of one word are collapsed
into one entry. The entry for Maus in the Ger-
man monolexicon of LexShop 2.2 (see Section
3.4) illustrates this approach. This entry contains
(among others) following feature-value pairs:

CAN “Maus”

CAT NST

ALO “Maus”

TYN (ANI C-POT)

The feature TYN (type of noun) which indica-
tes the semantic type of the given noun has two
values, ANT (animal) and C-POT (concrete-po-
tent) representing two different concepts, i.e. the
small rodent and the peripheral device.

Term bases usually are concept-oriented
which means that different semantic readings of
homonyms are stored in different entries. The
definition given in the entry for Maus in the
multilingual termbank EURODICAUTOM of
the European Commission (see Fig. 1) which re-
presents only one concept (here, the peripheral
device) clearly illustrates this approach: If a ho-
monymous entry such as Maus is to be imported
from a lemma-oriented MT lexicon to a concept-
oriented termbase the different readings of the
entry have to be identified which is a non-tri-
vial task.

2 What is OLIF2?

OLIF2 is an open XML-compliant standard
specifically intended for the exchange of lexi-
cographical and terminological data released to
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Document 1

R e o[ bk

control ball or pair of wheels

Subject Autemation - Computer Science - Data Processing - Information Technology (AU)
({81
m Definition Eit.'t ;n der Hand gehaltener Lokalisierer, der durch Bewegen auf einer Flache betricben
WIr|
Reference  Grieger
(1) TERM Maus
Reference Grieger
Note {DOM} Datenverarbetrung physikalische TragerPerpheniegerate
. Definition a hand held locator operated by moving it on a surface
Reference  130/DIS 2382-13 Data processing Computer graphics
(1) TERM mouse
Reference ISO/DIS 2382-13,Data processing: Computer praphics
MNote {poM} Data processing Hardware Peripheral devices,a mouse generally contains a

Document 1

T o

Fig. 1: EURODICAUTOM enuy (hitp:/leuropa.en.intleurodicautom/Controller)

the public in 2002 (cf. www.olif-net). OLIF2
has been developed by the OLIF Consortium,
a group of major MT developers and users led
by SAP". Initially, OLIF was intended to facilita-
te the exchange of lexical data between different
MT systems. OLIF2, however, aims at integra-
ting both MT data and terminological resources
by bridging the gap between the lemma-orienta-
tion of most MT lexicons and the concept-ori-
entation of terminology management systems.
“An OLIF entry is defined as a collection of mo-
nolingual data on a specified sense of the word
or phrase, with optional links to represent trans-
fer and cross-reference relations” (McCorMIck
2002:1), which means that homonyms such as
Maus or table are stored in two different entries.
The body of OLIF entries contains three main
data groups:

Monolingual data: each entry may contain only

one monolingual group. Each OLIF entry is
specified by a unique set of five data catego-
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ties (canonical form, language, part of speech,
subject field and semantic reading).

Cross-reference data define semantic relations
between the given entry and other entries
such as hyponymy, synonymy or meronymy.

Transfer data define the transfer relations bet-
ween the given entry and other entries in dif-
ferent languages. Multiple transfers are pos-
sible with each transfer group representing a
single, unidirectional relation.

A sample OLIF entry is shown in Figure 15

3 Lexicon Exchange Functionalities in
Current MT Systems

The following section contains a detailed de-
scription of the lexicon exchange functionalities
of five major MT systems which is based on the
information given in the respective user guides
as well as the tests I conducted myself. Following
systems were tested, using the language pair Ger-
man — English each:
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#format=1.0

Key Translation Partofspeech
SAP-System SAFP Swystem n
erinnern remember v
schimen be ashamed e

Mangobaum mango tree n
bestehen pass; 1ns15t consist
Mutter mother;nut

antijapanisch
lokalisierbar
Datenbankverwaltungssystem

anti -_]apanese a
localizable a

DvS DMS n n
MU MT n T
Schweiz Switzerland n f
Tirkei Turkey n b
Mongo1e1 Monqoha n

Translate pro 8 0,2 dcmo version is available
at hitp:/fwww.lingenio.com.

Comprendium LexShop 2.2, more information
at htp:/fwww. braintribe.com.

OpenLogos, which can be downloaded from
hitp://logos-os.dffi.del.

database management system

InProp

n

Fig. 2: Promt import format

For each system, it will be described how the user
can create new lexicon entries and which file for-
mats are supported for the import and export of
user dictionaries. The focus is on the linguistic

" Dictionary Editor - Test [Deutsch-Englisch; Anwe nderwirterbuch]

FS Test [Deutsch-Englisch; Anwenderworterbuch]

Suchen ]antiiap-an'ml‘l

bestehen =13
D atenbankvervalungssysten
L
efinnerm
Kieter
& |nkalisierbar
Mangobaum
tongalei
& MU
Muter
SAP-System
& gchamen
Schweiz
Tiakei

Fertig

() Adiaktic

enti-lepanese ()

an |[c9]

Eintrage: 15|| Verknlpftes Worterbuch: (¢
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Fig. 3: @Promt Dictionary Edltol‘
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quality of the lexicographical

data, i.e. the question whe-

Geldbach

ther the exchanged entries are || - + Substantiv chne Frdposition
complete or whether impor- || | imdnlstwas] bestehen Kndex.
tant linguistic information has || [ixsist smbd{smin)
to be recoded by hand. In or- = ——
der to test the linguistic quali- || = SR I Ertposiion

g q :
ty the import and export test | aus imdm(etwas) bestehen T I
files also contained potentially | | |insist of smbdfsmth)
difficult examples such as re- | 4 nfinitiv
flexive verbs, verbs with com- -
plex subcategorization or ho-  fich) Andem. .. I
monyms. | (nore)

... + Adjekiv { Partizip

3.1 @Promt Expert 7.0 [ inicht) T |
Promt user dictionaries are
created and maintained with | frone)
the help of the Dictionary
Editor which guides the user A Hilfe |
through the coding process.

After entering the source language word the user
has to select part of speech (it is possible to code
nouns, verbs, adjective and adverbs), inflection
type, translation and grammatical information,
notably semantic and government information.
The user has the choice between two coding le-
vels, beginner and professional. Some informa-
tion such as government can only be defined at
the professional level.

The location of dictionary files in the file sys-
tem is controlled by Promt and not revealed
to the user. A dictionary may be accessed as a
file only when it is saved to a dictionary archi-
ve using the so-called Promt Backup. Dictio-
nary archives, which are stored in a proprietary
format with the extension ADC, can be used as
backup copies or for copying user dictionaries to
other Promt users; they cannot be imported into
other MT systems, however. At present, Promt
offers no possibilities of exporting user dictiona-
ries which limits the integration of Promt user
dictionaries into other MT systems.
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Fig. 4: SL-TL mappings in the Dictionary Editor

Promt offers, however, an add-on for the au-
tomatic creation of dictionaries which enables
the user to import glossaries stored as tab-deli-
mited text files (TXT) into the user dictionary
which is explained in the ADC User Guide. Im-
port files have to be written in a specific notation
which is shown in Figure 2.

The only obligatory fields are the key, i.e. the
source language (SL) word, and its respective
translation in the target language (TL). In order
to improve the import result following fields can

be added:

PartOfSpeech: the part of speech of the key. It is
possible to choose between verbs (v), adjecti-
ves (a), nouns (n) and adverbs (adv).

InProp: gender and number of the SL word. Fol-
lowing values are possible: masculine (m), fe-
minine (f), neuter (n), plural (pl), masculi-
ne plural (mpl), feminine plural (fpl), neuter
plural (npl).

LDV FORUM



Lexicon Exchange in MT

OutProp: gender and number of the TL word.
OutComment: comments and domain defini-
tions.

Different translations of homonymous SL words,
e.g. Mutter or bestehen, are separated by semi-
colons.

The glossary as shown in Figure 2 can be impor-
ted into an existing user dictionary using either in-
teractive or fully automatic mode. The import result
of the sample file is shown in Figure 3.

The symbol «u» marks entries which have not
been verified yet, which means their grammatical
information has been computed by the system
and should be checked by the user. The exclama-
tion mark (!) signals which part of the entry, i.c.
SL or TL information, should be checked.

Although most of the imported entries were
correct a number of problems arose which were,
however, not limited to the entries marked with
the symbol (!).

As the import file allows no specification of
verbal subcategorization this information has to
be supplied by the user. Thus, the user has to de-
fine the different syntactic frames of the verb be-
stehen, to map the German complements onto
their English counterparts and select the respec-
tive prepositions. Here, it turned out to be im-
possible to encode two different prepositional
government patterns for bestehen which corre-
spond to the following readings:

(1) Der Politiker besteht auf seinem Vorschlag.
“The politician insists on his suggestion’

(2) Die Suppe besteht aus Wasser. The soup con-
sists of water’.

In the first example, bestehen governs the
preposition auf; in the second example the
prepositon aus. At first glance, the selection of
the correct German and English prepositions
does not seem to pose any problems in the
Dictionary Editor; however, after having
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selected the frame for the second reading

of bestehen as in (2) the Dictionary Editor
changed the frame of the first reading (see
Fig. 4) to aus jmdm(etwas) bestehen | to insist
of smbd(smth) and added a further transitive
frame, presumably taken from the reading
bestehen / to pass. The information given by
the user was ignored. As a result, Promt failed
in disambiguating the different readings of
the German sample sentences and produced
the following translations for (1) and (2):

(3) The politician insists{consists} on his{its}
suggestion{proposal}.
(4) The soup insists{consists} of water.

The alternative translations given here are clear-
ly not required as the German source sentences
are not ambiguous. This translation error can be
explained by the assumption that the different
semantic readings of the verb bestehen are inter-
nally stored in one entry in the user dictionary
which in our example leads to difficulties in assi-
gning the correct verb frames.

The representation of homonymy in the dic-
tionary is problematic in other cases as well. Ap-
parently, homonyms are treated as one entry in
Promt dictionaries even if their gender values and
inflection types are different which can be illust-
rated by looking at the entry for the noun Kiefer
in the Promt system dictionary (see Fig. 5).

Both concepts are represented in one entry
with the gender value feminine which leads to
analysis and translation problems for examples
such as (5) where der Kiefer is apparently ana-
lyzed as genitive NP which leads to translations
such as (6).

(5) Der Kiefer ist gebrochen.
(6) Of the pine{jaw} has broken.

Consequently, the attempt to import two sepa-
rate entries with different gender values for Kie-
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N o:3lization Dictionaries (NDs)

Substantiv |

[irammahikalizche Informalionen TL

Ubersetzungen | Wortart | Warterbiichertitel | which r'nalnly se'rve to enhance
pine Substantiv Standardwoiterbuch translation consistency by nor-
|aw Substantiv Standardworterbuch

malizing SL text before or TL
text after translation. NDs help,
for example, to avoid orthogra-
phic variants, by ensuring that
words such as colour/color are al-
ways spelled in the same way.
Translation (TMs)
which are used to store SL and
sentence pairs.
on memories can be built from

Memories
Translati-

TMX files or using Systran’s

Stammlorm: die Kiefer

<Kieter (Sg., Gen); Kiefern (Nom., P1)»
Femininum

unbelebt

Translation Project Export.

In contrast to many MT systems,
the user dictionaries in Systran are
not necessarily bilingual and uni-
directional. It is possible to create

fer in the sample
glossary failed be-
cause Promt automatically added the second ent-
ry (here: der Kiefer) to the first one.

3.2 Systran 5.0 Professional Premium

In Systran, the creation and maintenance of dic-
tionary entries is handled by the SYSTRAN Dic-
tionary Manager (SDM) which is described in
detail in the Systran 5.0 User Guide (wwuw.sys-
transoft.com/Support/Doc/UserGuide_EN . pdjf).
SDM comes in three versions: basic, advanced
and expert.

A number of features including the creation
of multilingual dictionaries, import/export func-
tionalities or the Expert Coding wizard is only
provided in the expert version. The expert SDM
provides three dictionary types:

User Dictionaries (UDs) which can be used to
code new entries, to override target-language
translations in the system dictionary and to
ensure that an expression is used as a unit.
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Fig. 5: Homonymy in the Promt system dictionary

multilingual, reversible dictionaries
by including more than two langu-
ages in the user dictionary. The user is warned,
however, that reversing entries in the user dic-
tionary can have a negative impact on the trans-
lation quality.

Systran provides an easy-to-use coding inter-
face which is meant to facilitate the integration
of production-scale MT dictionaries (see Figu-
re. 6). The only obligatory columns are source
and target language(s). Systran provides multi-
level coding formalisms, which range from fully
automatic coding where the user only specifies
SL and TL terms to expert coding:

Fully automatic coding: SDM automatically
analyzes and codes the entry. The user does
not have to specify any information except
the SL and TL language columns although it
is advisable to select the appropriate category
(proper noun, adjective, verb, adverb, prepo-
sition, sequence, acronym) oneself as the au-
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German English Category | Confidence Diomaain
- SAP-System SAP spstem I smmmmmmns Comouters/Data Processing
s sich ennnem iemamber e General
sich schamen be ashamed - General
% bestehen lorep : aufl insist [prep : onl General
- Mutter mather SR S——— | [eneral
- | die Kiefer | pine tree - General
v der Kiefer jaw -————— |{edicine
% bestehen Dast General
fuliinaual Do not translate | Moun 0%

tomatic analysis may lead to wrong category
assignments.

Intuitive Coding: Systrans Intuitive Coding
technology (SENELLART et al. 2003) enab-
les the conversion of simple user dictionari-
es into the knowledge representation of the
MT dictionary. The coding engine converts
various clues supplied by the user into lingu-
istic information. It is possible, for example,
to use particles or determiners in the entries

in order to deter-

English German mine the gram-
to light anziinden matical category,
alight Licht thereby avoiding
light leicht ambiguities exis-

Table 1: Systran Intuitive Coding ting between dif-

ferent categories in case of homonymy (see

Table 1).

Expert coding: The coding wizard which is pro-
vided in the expert SDM allows the complete
modification of Systran’s analysis of the entry.
Using expert coding (see Figure 7) it is possib-
le to code detailed morphological, syntactic,
semantic and typographical information by

hand.
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Fig. 6: SDM coding interface
The confidence level —© €

of the entries is indicated in a confidence co-
lumn on the left side of the SDM coding inter-
face. A single checkmark in the status column
next to the entry indicates a satisfactory defini-
tion. Double checkmarks indicate that the entry
has been validated, e.g. by using expert coding.
Exclamation marks appear when a warning has
been issued; here, the entry should be reviewed.
The Dictionary Manager also provides import
and export features which are described in Ap-
pendix D of the Systran User Guide. It is possib-
le to open dictionaries created with a spreadsheet
application such as Microsoft Excel or tab-deli-
mited text files. The dictionaries have to be spe-
cifically formatted before they can be imported
into SDM. Text files to be imported into SDM
have to contain dictionary content and docu-
ment headers which are listed in Table 2. The
sample text file given in Figure 8 is formatted for
importing into SDM. Additionally, the SDM
Import Menu lists the possibility to import
TMX and XML files. In the respective section
of the online Systran 5.0 User Guide, however,
the import of XML files is not mentioned at all
so that users have to find out for themselves for
which other applications these files are intended.
Attempts to import Translate pro XML files (see
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Expert Coding*

Genesal category verh B | Multilingual
Monolngual entry beslehen ]
Monclingusl category  verb .| Confidence [me——m J DE il
hdsin group
I bestehen I

Category | WaordCategomn wetb
Morphalogy | Inflection
Sentas SynFattein

Transitivity lrarisitive
Typogrephy | Case

Hyphen
Local Auihary |-aux haben I

|  Specifies auxiiary expected by verb |

Dicticnary entry <« | > | | (18 I Cancel I

Fig. 7: Systran Expert Coding Wizard

#ENCODING=UTF -8

#COVERED DOMATNS=Medicine,Computers/Data Processing
#PRIORITY=1

#EUMMARY=Test

#FMULTT

#DE EN NOTE DOMATIMNS HEADWORD_DE HEADWORD_EMN
die Kiefer pine tree

der Kiefer (noun) jaw Medicine
Datenbankverwaltungssystem database management system 7
SAP-System SAF system Computers /Data FProcessing
bestehen pass

Mutter mother

lTokalisierbar localizable Computers /Data Frocessing
#ONT

#DE NOTE DOMAINS

Fig. 8: Systran TXT import
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Header Description of Input

#AUTHOR= Optional: contains the name of the creator of the
dictionary

#EMAIL= Optional: email address of the creator of the dictionary

#COVERED DOMAINS Optional: lists all domains

#GENERAL DICTIONARY DOMAINS

Optional: lists the system domains

#MULTI

Required: determines the UD tab Multilingual for the
header information that follows

#SUMMARY=

Required: the name of the UD file

#<Languages> <Informational Columns> =

Required: designates all informational columns for the UD

#DNT

Required: determines the UD tab Do not translate for the
inormation that follows

Section 3.3) failed, whereas the import of Multi-
term iX XML files was successful.

Just as tab-delimited text files and Microsoft
Excel files can be imported into SDM, user dic-
tionaries created in SDM can be exported to the-
se formats.

Although Systran developers are working on
OLIF2 support, this format has not been inte-
grated in any commercial product yet’.

3.3 Translate pro 8.0
The translation system Translate pro 8.0 from the
Heidelberg company Lingenio shares a common
history with the Personal Translator from the
Munich-based company Linguatec. Both sys-
tems originate from LMT, a machine translati-
on system initially developed by IBM (McCorp
1989). Uniil 2004, the MT system was develo-
ped exclusively in Heidelberg and distributed by
Linguatec in Munich. After the restructuring of
Linguatec Entwicklung & Services in 2004, the
Heidelberg developer team founded Lingenio
and launched their MT system under the name
Translate pro. Because of the common ancestry
of the two systems it is possible to copy proprie-
tary user dictionaries created in Translate pro di-
rectly into the Personal Translator 2001 — 2004
and vice versa.

The lexicon exchange with other MT systems
is not as straightforward, though. Similar to
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other systems, Table 2: TXT import in Systran

Translate pro offers the possibility to import bi-
lingual glossaries as text files. As these glossaries
contain only word pairs and no information on
the grammatical category the user is advised to
include in one import file only words belonging
to the same part of speech, e.g. nouns or verbs
or adjectives. The TXT file contains only word
pairs, e.g.:

Kiefer@@@pine tree
Mangobaum@@@mango tree
Datenbankverwal tungssystem@@@da
tabase management system

Apart from TXT files it is also possible to import
and export XML dictionaries.

The drawbacks of the Translate pro XML entry
structure are illustrated by looking at the ent-
ry for the reflexive verb sich schimen ‘to be as-
hamed’ which was coded in a new user dictiona-
ry. This verb has different syntactic frames inclu-
ding an optional genitive object as in (7)

(7) Er schimte sich seines Verhaltens. ‘He was
ashamed of his behaviour’,

This subcategorization which actually has not
been considered in the current system dictiona-
ry can easily be coded in a user dictionary. The
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in Translate pro, contains follo-
wing information:

Fazl Tense Form
<entry>
<hdterm>schamen
</hdterm>
Assignment Of Complements :282:>v< /epos>
Engglizh Complements W— (GETEN COMpIEMEntS <sense>
[Toirest Obiect <gdef>Et schamte
= sich seines
[ Tineiirect Olject Verhaltens.</edef>
<target>
[] with Brepostion (1) | <trans>be ashamed</
[ bt gentive object b4 trans>
[ with Prepestion (2) <tpos>v</tpos>
</target>
</sense>
German </hom>
Sie schimen sich (s Jetw ) </entry>
Erwilish The tag <edef> is optional,
They are ashamed (of £.0.051h) all other tags are obligatory. It
is obvious that this XML for-
mat contains no tags which
l OK ] [ Cancel ] [ bl ] correspond to <synFrame>
in the mono section or

Fig.9 : SL-TL assignments in Translate pro

user has to select the respecti-

ve German complements by activating Extended
Coding and to map them onto their matching
English counterparts.

The German reflexive pronoun sich has to be
deleted, i.e. it is assigned no English comple-
ment while the German genitive object is map-
ped onto an English prepositional object with
the preposition of. The assignment of comple-
ments is shown in Figure. 9. These assignments
are imperative for producing a correct translati-
on and should therefore be preserved during le-
xicon export. The exported entry for sich schi-
men, which illustrates the XML structure used
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<structChangeStmt> in the
transfer section of an OLIF2
entry. Therefore, the information on the Ger-
man subcategorization and the structural chan-
ges during transfer is lost during lexicon export.
The sample transfer for German sich erinnern
to English remember which is included in (Mc-
CorMICK et al. 2004) shows exactly how struc-
tural changes such as the deletion of a German
reflexive pronoun would have to be coded in

OLIF2:

<structChangeStmt>
<structChange>
<changeType>del InTarget
</changeType>
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<changeP0S>pron</changePos>
</structChange>
</structChangeStmt>

The structural change is represented in the OLIF
data categories changeType and changePOS.
The representation of homonymy in the Lin-
genio XML structure is also an interesting case
which will again be illustrated with sample ent-
ries for German Kiefer and the English translati-
ons jaw and pine tree. Basically, two XML nota-
tions are possible to code the two English transla-
tions. In the first notation, both translations are
included in one entry with two target groups:

<entry>

<target>
<trans>jaw</trans>
<tpos>n</tpos>

</target>

<target>

<trans>pine tree</trans>
<tpos>n</tpos>

</target>

</entry>

As a result the import function gene-

rates only one noun entry with two | Heter

4 Dictionary

correct gender and create two noun entries for
Kiefer with different gender values.

The XML entries which are generated by
the export function are intended for importing
Translate pro user dictionaries into other appli-
cations. Unfortunately, the documentation does
not mention which applications apart from the
Personal Translator actually support the XML
format described here. Attempts to import
Translate pro XML files into Systran Professio-
nal Premium and Multiterm iX failed both.

3.4 Comprendium Translator — LexShop 2.2
LexShop is a sophisticated tool for the creation
and maintenance of Comprendium-style dictio-
naries developed by Braintribe lingua. Braintribe
lingua offers a wide range of home and enterpri-
se translation solutions which evolved from the
former METAL technology. Home desktop pro-
ducts include the machine translation system Tt
which is distributed by Langenscheidt. LexShop
is included in Comprendium Lexicographer, a
package addressed to professional corporate and
academic users which consists also of a Transla-
tor Engine and a Translator Desktop.
Lexicographers using LexShop have full ac-
cess to the internal lexicon structure which sig-

translations which means that only |5,

one gender value, i.e. either feminine
or masculine can be selected.

The second possibility consists
of coding two distinct entries in the
XML file with one <target> group
each. This solution, which results in

21, jaw,

creating two noun entries during le-
xicon import (see Figure 10) is clearly

preferable. Although the first noun has

1. nown, ofer; Al Keder,
Funtax Fasnstw) Kiefer
1.1, pinetree,
Symtad {5095 S pine e
2. naun, der; pl Keder,
Fynta Fasnstw.) Kiefer

Emtay 50 %S faw

wrongly been assigned masculine gen-

AT 2P

der by the Translate pro import func-
tion the user can at least correct the in-
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Fig. 10: Homonymy import in Translate pro
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nificantly enhances their control over the coding
process. They are given elaborate coding options
equivalent to those of system developers which,
however, presupposes an in-depth understan-
ding of the translation process and the system ar-
chitecture as a whole which is outlined in the do-
cumentation: Comprendium is a typical transfer
system with a modular system architecture, i.e.,
the translation process can be divided into ana-
lysis, transfer and generation. The system con-
sists of three main components: the software ker-
nel which directly controls the translation pro-
cess and invokes the different linguistic modules,
the lingware which contains the grammatical ru-
les and procedures required for analysis, transfer
and generation and the lexicons. The system re-
quires two kinds of lexicons, monolingual lexi-
cons (monolexicons) which are used during ana-
lysis and generation and bilingual transfer lexi-
cons which map SL words or phrases onto their
TL equivalents. All lexicographical informati-
on is featurized, i.e. stored as feature-value pairs
(FVPs) with approximately 100 different features
being used in the MT lexicons. In LexShop, lexi-
con entries have to be coded for each lexicon se-
parately, i.e. source monolexicon, target monole-
xicon and transfer lexicon. The coding of a new
translation, e.g. from German Lokalisiererin to
English localizer involves several steps:

Creation of German monolingual entry: The
lexicographer has to check whether the Ger-
man monolexicon already contains the ent-
ry Lokalisiererin. If not, a new entry has to
be created.

Creation of transfer entry: The user has to cre-
ate a transfer entry in the German-English
transfer dictionary which contains the re-
quired translation from German Lokalisierin
to English localizer.

Creation of English monolingual entry: In the
last step, the entry localizer has to be added
to the English monolexicon. In this case, the
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English monolexicon already contained an
entry for localizer whose values for the fea-
tures TYN (type of noun) and SX (sex) had
to be modified.

LexShop supports the development of a lexicon
by offering default values for mono and trans-
fer features. When coding a monolingual entry
the lexicographer only has to select the canonical
form (CAN) and the category (CAT). All other
obligatory values are automatically computed by
the system. Following FVPs are contained in the
German entry Lokalisiererin (see Figure 11):

ALO (allomorph): The ALO value is the string
to which inflectional endings are attached. A
canonical form (CAN) can have several al-
lomorphs, e.g. the German verb bringen has
three different ALO values, bring, brach, and
briich.

CL (morphological class): The CL feature de-
scribes the inflection, i.e. which nominal fle-
xes are used in the singular and plural.

GD (gender): The GD value of the given cano-
nical form, in this case feminine.

KN (kind of noun): KN is a syntactic-semantic
feature which is used to distinguish between
mass and count nouns. Lokalisiererin takes
the value CNT, i.e. this noun is countable.

SX (sex): This feature indicates the natural gen-
der of the given noun.

TYN (type of noun): The feature TYN indica-
tes the semantic type of the given noun and is
used, for example, in order to code selectional
restrictions in syntactic frames. LexShop uses
a list of 20 values for TYN. Lokalisiererin has
the value HUM (human being).

The lexicographer can add further values to the
entry or modify values which were defaulted by
the system.

LexShop also provides quite elaborate import
and export functionalities. Monolingual entries
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T/ DE Source

CAN = "Lokalisierarin
Lakalisiererin {N5T)

Ferture Name

Walus e |
HET
Lokl R e rET

CT

UMy v

LAM
L
B SF
e
Patkages found, 1 nec
Packages delzted 0 oy )
Mew packages i} TVN
Packages modified 1 <
Cntries found: 1
Entries deleted; a Fastrarares yes
e grtries: o
Entries modlfiza: 0

(monopackages) can be imported as CSV lists
and in LIF (lexicon internal format). The for-
mats supported for importing transfer entries
are LIE, CSV and IMDP, an encrypted format of
exported Comprendium transfer entries. LIF is
a proprietary format which contains all feature
value pairs of the entry in the internal notati-
on, e.g.:

:LANGUAGE DE
:FORMAT INTERNAL

(CAN “Brief” CAT NST ALO
“BRIEF” CL (P-E S-S/ES) GD (M)
KN CNT SX (N) TYN (ABS CNC
SEM))

CSV lists allow to import one lexicon per file, i.e.
either mono or transfer entries.

CSV import ranges from very basic to highly
complex entries. The only features which always
have to be given are CAN and CAT, missing ob-
ligatory features are defaulted. The sample im-
port file shown in Figure 12 contains the additi-
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Fig. 11: Entry in the German monolexicon

onal features ALO, GD, KN, SX, ABB (abbrevi-
ation), TYN and ARGS (arguments). If the im-
port file contains FVPs which are not defined in
the lexicon specification LexShop displays an er-
ror message.

The CSV file for the corresponding transfer
entries is shown in Figure 13. Each entry con-
tains SL and TL canonical form and category
(SLCAN, SLCAT, TLCAN, TLCAT). The TAG
feature denotes the subject area the transfer entry
belongs to, e.g. GV (general vocabulary).

LexShop displays the imported entries in
temporary windows according to whether they
are new or conflicting entries, that is entries with
CAN and CAT values which already exist in the
lexicon. In the sample import file, all entries ex-
cept antijapanisch already existed in the German
monolexicon. By displaying the corresponding
mono entries the lexicographer can easily com-
pare the new entries with the existing ones and
decide which entries he wants to keep or discard

(see Figure 14). Additionally, LexShop checks
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CANCAT}ALOIGD KN SX ARSI TYNARES
Fieter:NsT:;Kieter: (M} ;CNT: (M) : ¢ {EPART) -
Riefer;NST:;Kiefer; (F)CHNT; (N) ;¢ (PLANT) ;
lokaliszerbaryaSTrlokalisierkbaryrerr)
antijapanischiAsT:;antijapandischeiizi:
CVEFNST; OVS: AN 77 (M) # T (C-3FEM) ¢

for monopackages and
LIF and IMP for transfer
entries. However, Brain-
tribe developers are cur-
rently working on im-
port converters for OLIF
and MARTIF and ex-
port converters for CSV
and OLIF*.

CSPT(SDORT N1b) )

whether the imported entries
were syntactically correct.

The strength of the exchange formats used in
LexShop lies in the complete representation of
the lexicon features. It is possible to export and
import complete entries with all FVPs, thus pre-
serving the complete lexicographical informati-
on coded. This advantage becomes obvious when
comparing the import structure for verb entries
in different MT systems. In Translate pro, for ex-
ample, the information on the German syntactic
frame and necessary structural changes from
German to English was lost in the exported ent-
ry for sich schimen. In LexShop, this type of
syntactic information can be specified with the
help of the features ARGS (arguments) in im-
port/export mono files (cf. the entry for lokali-
sieren in Fig. 12) and XFMS (structural transfor-
mations to be performed during transfer) in the
import/export transfer files.

All user-modified entries can be exported
from LexShop. At present, the only export for-
mats which are supported by LexShop are LIF

LANGUAGE:DE_EN:: ¢
FORMATRC3V: ¢ 7

SLCAN:; SLCAT: TLCAN: TLCAT: TRG

Hiefer;n3Ti;pine TresrMNsTs(GV)
Filefer:N3T} JaWrNSTr (GYV MIED)
lckalisiernsar; AST: local-zableRET: (DE)
antijapanischifST: anti-Japanesa:A8T: (EV)
DW3:NST;DM3;NST; (DZ]
1ckalisierensyslelocalize vsT: (LP)

Fig. 13: CSV import of German-English transfer entries

40

Fig. 12: CSV import of German mono entries

OLIF2 is already sup-
ported by the Braintribe terminology extraction
tools TermExtract and BiExtract. TermExtract
is a tool for monolingual term extraction which
takes text files as input and produces HTML or
OLIF files as output. The resulting monolin-
gual OLIF entries include the key data catego-
ries as well as administrative information and
an example which illustrates the context the gi-
ven term occurred in (see Figure 15). BiExtract
is a tool for the extraction of bilingual glossaries
from translation memories. The input to BiEx-
tract is a translation memory for a given langu-
age pair and a file (TXT or OLIF) containing
terms in the source language. The results are gi-
ven in HTML files.

3.5 OpenLogos

Logos is one of the veteran MT systems whose
history reaches back to 1970 when US govern-
ment agencies were in need of a English-Vietna-
mese translation system which triggered the de-
velopment of the Logos system (ScotT 2003). In
2001, Logos Corporation transferred its techno-
logy to the German company GlobalWare which
announced the release of Logos as open source in
cooperation with the Saarbriicken-based DFKI
in September 2005. In the future, anyone can
test and use Logos or develop new components
for additional language pairs. OpenLogos (or
LogOSMaTran), the open source version of the
Logos system for Linux is available at hzp://logos-
os.dfki.de/. GlobalWare is currently also working
on a Web-based test drive of the Language Deve-

LDV FORUM



Lexicon Exchange in MT

Lomprencium Trensk
Lenbon Bl e Fawl EdrSel Babags Polches  Wiedee Hep

hop 2.2 [GE_EM) - DE Sowrce - Conflct ng Meno Sackagess

26— sl aloclic]| 21nlal] 21) 215 2]

rerturg Hems | VauE o

Ikl sher en (ST

AL Bt
LV (NS T) AN “Inkalizieren
Py CAT v
| 1 ||| -, ALy ks
ik
' AN
m Iokalisisshar (ASTY = i 0Bl
g BEER {EP-3 INF-CHPAL-T
w Iokali<isten (Vi Ty
kA i Fl
— Pt
m ceufl MeThL ENCT e
Packeges fowewl. ~ Ly 2
Packages Celetect @ Bl Kisfes IET)
Hiwr kAT F @ “hefer
m PAZKIgR Mo aEa; 0 0 T “igfer
— | | EET ] Ik stisher har (&5T)
> )
] =

Eall ILCT T T T T & SUEIR | ) OFT 08 NI
CAH ckallkeren®
AT T
AL Twkalkyiert
ame
AZE-DOT

Abds T 1 CRLIL ]
=3 [IMP-3 INF-EH PR | PRS-1 AP

FRD T

betigt Pakagesiound o

— | | ESEET Faututs N = 2:"

5] [T i e R —
AR L ——
:‘f;f'"" Dirpley Conrzaporeing Peckioges | S | St byt | SmebyBegtoce | Conced
ARCE

P

. [ AN pacmgsz nuvs been impeited fnor D2y Pror amins ComprendiumLeShapLEate il s\DE_EN | CSV-Img ort oou, -

WRATNING There 1 alrecdy & s of i entigs. The nzalvi

| 1

#will be pdded B0 the pcaoe Clive 3CT
WAANING | of the imiperted 3 artrica ‘packages were already areszrt inthe imported triies 'packages lists

Faqunencs
'd Start

B -

% o= en

lopment Environment (LDE) of the LogOSMa-
Tran engine at http:/fwww.logos-mt.com.

The creation of new dictionary entries in the
standalone OpenLogos version is handled by the
TermBuilder (see Figure 16). The coding process
is further supported by the so-called SAL wizard
(SAL stands for semantico-syntactic abstraction
language, i.e. the linguistic representation langu-
age used in Logos) which autocodes part of the
lexicon features.

Logos also supports several file formats for
the import/export of dictionary entries’. The
format of an import file is either OLIE TXT or
TermSearch, a proprietary format. The format of
an export file is either TXT, XML or OLIF. Text
files used for lexicon exchange have to contain

following fields:
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Fig. 14: Importing conflicting monopackages in LexShop

Source_lLanguage; Source_

Word; Head_Word; Source_POS;
Source_Gender; Target_Language;
Target _Word; Target_Gender;
Company_Code; Subject Matter_
Code; Lexicon_Source.

All fields have to be separated by semicolons, e.g.:

DE ;Mangobaum ; Mangobaum;Noun;Mas
c;EN;mango tree;;LOG;001;null

In this example, which is taken from an export
file, the value for the target gender is empty.

The XML format used in Logos is actual-
ly more or less identical to the XML files used
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- <heyDC>
<canFormhatching egg-:/cankorm
<language>EN</anguage>
<ptOfSpeect >common noun< /ptOfSpeedhis
<subjFeld />
< fleeyDCs
- £monolCe
- emonaadmins
<entryStatus>rerm</antrystatus >
</moncadmin>
</monalCis
- <genoralDC>
<ercmple > The measures specifies that no live poultry and<t> hatching cggs< /t> may
be transported within the Netherlands nor dispatched from the<font
color=rcd> ..</font> </=xample>
<rotexfrequency: 4</note>
</generalbs>
</mono
klentry:

Fig. 15: OLIF entry generated by TermExtract

Lnikealls ier=rin |
ansfeclocaliper |

DE - Cerman
1 - ward
1

Fig. 16: OpenLogos TermBuilder

by Translate pro (see Section 3.3) and Linguatec. The exported entry for the entry Mangobaum,
for example, has the following structure:
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<entry>
<hdterm>Mangobaum</hdterm>
<hom>

<epos>n</epos>

<sense>

<target>

<trans>mango tree</trans>
<tsubjcode>001</tsubjcode>
</target>

</sense>

</hom>

</entry>

Unfortunately, Logos currently does not sup-
port OLIF2 as an export format but only an ol-
der version of OLIF which was developed in the
OTELO project, an earlier standardization initi-
ative (see Figure 17).

Conclusion

The evaluation in this paper has shown that the
lexicon import/export functionalities actually
supported by major MT systems are still only
partially compatible which complicates the ex-
change of user dictionaries as part of the lexico-
graphical information may have to be recoded.
Despite the efforts of the OLIF Consortium to
streamline the exchange of lexicographical data
many MT vendors still do not support OLIF2.
In order to facilitate the integration of OLIF
functionalities into other programs the OLIF
Consortium has developed a number of tools
such as a CSV-to-OLIF converter which can be
downloaded from the OLIF website. As OLIF2
is also intended for the integration of terminolo-
gical data further acceptance of this format will-
depend on the support of OLIF2 in other CAT
tools such as termbases or terminology extrac-
tion systems.

Band 21(1) - 2006

<0OLIF>

<HEALDER >

2AUTHOR = logos:
<DATE = 2005-21-12>
SCHARACTER CODE = ISO LATIM EBS3/1=
<PEOJECT = mt>
<SOURCE = logos»>
<TARGET = otelo=
</HEADER >

<BODY>

ZENTry:

dmonoc>

<CanForm = Mangobaums
eptofspeech = nouns
«ubijField = LOg-001>
clanguage = ger=
centiryType = cmp>

<TSTAT = mt>
originator = Togoss

«CE-DATE = Z005-20-12>
wwpdater = logoss
amadbate = Z005-20-12=
<SEMT = {cnc,cnt,plant)>
<gender = (m)=

csynType = (cnt)>
<USE = offline=

2/mengs

ctransfers

<CanForm = mangoe trees
sptofspeach = nauns
<subjField = LOG-001s

<language = &ng=
<EQ = sub>
<x<=SRC = logos>

Fig. 17: OLIF Export in Logos
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Endnotes

1

To my knowledge, all of the MT developers
(with the exception of Promt) mentioned in this
paper were (or are) members of the OLIF
Consortium.

For a discussion of OLIF2 and further sample
entries see also the contribution by THURMAIR
in this volume.

Jean Senellart, personal communication. Senellart
also reports on difficulties concerning the
representation of multiwords such as voiture de
course rapide in OLIF2. For MT processing, it is
necessary to include the information that the
adjective rapide agrees with voiture and not with
course which cannot be stated explicitly in an

OLIF entry.
Tamara Kotek, personal communication.

Due to technical problems, I could not test the
LogOSMaTran LDE at the respective website. I
am therefore indebted to Walter Kasper (DFKI)
for providing me with sample import and export
files generated by Logos.

44

LDV FORUM



Gregor Thurmair

Exchange Formats: TBX, OLIF, and Beyond

Abstract

This paper tries to comment on some of the stan-
dardisation efforts in the area of exchange for-
mats for lexical resources. The first family of
standards was centred around terminological
data, producing exchange formats like MATER/
MARTTF and TBX, based on an organisation
of the data as concepts and (language-specific)
terms. When the exchange of fully annotated le-
xical data came into play, standards like OLIF
and MILE were proposed; they focus on the re-
presentation and the exchange of (mono- and
multilingual) dictionary entries and their attri-
butes (THURMAIR/LIESKE 2002). Recent deve-
lopments are organised around the creation of
markup frameworks, try to define frameworks
for meta-models on one hand, and sets of ele-
mentary data categories on the other hand, both
of which can be grouped into workable exchange
formats.

1 TBX

1.1 History

The first exchange format for terminology was
called MATER; it defined how data had to be
stored on a magnetic tape, specifying, among
other things, byte sequence, tape length, block
size etc. This format was converted into Micro-
Mater (for PC exchange), and later into MAR-
TIE, the first SGML-based format. Martif un-
steps  (ISO
12200, ISO 12620 and others) and was further
developed in an EU funded project called SALT.
The current status of the format is XLT (XML-
based Formats for Lexicon and Terminology Ex-
change) which is the framework for several fla-
vours of the standard depending on the different

derwent several standardisation
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use cases; the most widely known format of the-
se is TBX (Term Base eXchange) which is pro-
moted by LISA, the Localisation Industry Stan-
dards Association (wwuw.lisa.org/standards/tbx).

1.2 Terminological Entry

TBX models a terminological entry. Such entries
are built upon the distinction between concepts
(which are semantic units) and terms (which de-
signate such units in different languages). One
of the first terminological databases, the TEAM
system (HOHNHOLD 1984), consisted of a meta-
language header, covering the concept identifica-
tion, subject area, term status and other general
features, and language-specific sections contai-
ning the terms, with denotations, part of speech,
definitions, and other language-specific material
(see Figure 1).

Header:
Status, SubjArea, Collection

En De
POS POS POS
example example example
usage usage usage
definition definition definition

Fig. 1: TEAM database organisation

1.3 TBX Description

The distinction between concepts and terms is
still a basic element in the TBX architecture
with terminological entries being organised by
concepts. Concepts are basic semantic entities;
they can have global attributes (stored in the au-
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xInfo section), like subject area, related concepts,
definition, example, sample sentences etc. Then
they are described in language-related designati-
on sections (langsets) which consist of term in-
formation groups which enclose the single terms.
The structure of a term entry is described in Fi-
gure 2.

Term entries form the core of a TBX file
which is an XML document consisting of the
following components (see Figure 3):

A header which describes the file by providing
some global and administrative information
(content, validation status, contact, encoding,
revisions, etc.).

A body which consists of a set of entries, one
per concept in the database. The body may
have introductory and concluding elements
(see Figure 3).

martifheader
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TermnoteGrp

termComplList

auxinfo

Fig. 2: TBX Term entry structure

A sample TBX file, taken from the description
in www.lisa.orglstandards/tbx, is given in Figure
4 below.

1.4 Discussion
The meta-model of a TBX entry provides two
characteristics:

1. The basic elements of the exchange are con-
cepts, i.e. groups of terms. TBX is based on
the distinction between a concept (Begriff)
considered to be a unit of thought constitut-
ed through abstraction on the basis of pro-
perties common to a set of objects; concepts
are not bound to particular languages.), and a
term (‘Benennung) considered to be the desi-
gnation of a defined concept in a special lan-
guage by a linguistic expression.). As a result,
a TBX entry does not consist of single terms
but of sets of terms.

encodingdesc ?

revisiondesc ?

termentry +

Fig. 3: TBX file organisation
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<?xml version=“1.0“?>
<IDOCTYPE martif SYSTEM

<martifHeader>
<FfileDesc>

sourceDesc>
</fileDesc>

encodingDesc>
</martifHeader>
<text> <body>

.</descrip>
<langSet xml:ang=“en“>
<tig>

term>

,,-/TBXcoreStructureDTD-v-1-0.DTD*>
<martif type=“TBX“ xml:lang=“en® >

<sourceDesc><p>from an Oracle corporation term-Base</p></

<encodingDesc><p type=*“DCSName“>TBXdefaultXCS-v-1-0.XML</p></

<termeEntry id=“eid-Oracle-67“>
<descrip type=“subjectField“>manufacturing</descrip>
<descrip type=“definition“>A value between O and 1 used in

<term tid=“tid-Oracle-67-enl“>alpha smoothing factor</

<termNote type=“termType“>Fful lForm</termNote>

2. As a consequence, the meta-model is multilin-
gual, i.e. there are as many languages as equi-
valents are provided, all of which can be in-
terchanged freely; and it is non-directed, i.e.
from a German-English-French term base
all possible bilingual terms can be extracted:
German-English, English-German, French-
German, etc.

An example is given in Figure 5 which shows
two German equivalents for a French entry; they
are assumed to be synonyms, both linked to the
French term.

2 From TBX to OLIF

The first annotated linguistic dictionaries to be
exchanged were Machine Translation resour-
ces. However, when starting to work on an ex-
change format for Machine Translation dictio-
naries, it quickly became obvious that MARTIF
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Fig. 4: Example of a TBX file (English and Hungarian terms)

/ TBX was not able to satisfy the requirements
for exchanging such dictionaries. This is due to
the fact that terminology and dictionary entries
follow different conceptual lines (HounuOLD /
SCHNEIDER 1991); but it also follows from inher-
ent problems of the TBX standard.

When exchanging MT information, there were
three basic questions to be solved: What are the
units of exchange? How can the annotations of
the single units be described? How are the relati-
ons between them organised?

2.1 Annotations of Exchange Units
The attempt to exchange monolingual MT dic-
tionaries failed rather quickly.

1. The linguistic descriptions available in the
TBX standard were not satisfactory for lin-
guistic exchange. In ISO 12620, only very few
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<termEntry>
<langSet lang=“*“fr*>
<ntig>
<termGrp>

</termGrp>
</ntig>
</langSet>

<langSet lang=*“de‘*>
<ntig>
<termGrp>

</termGrp>
</ntig>

<term>échantillonneur</term>

<term>Abtastglied</term>

annotations are covered (like part of speech,
gender, number), and they refer to very few
languages. In particular, there was no notion
of the basic features to be exchanged in MT,
like inflection paradigm, syntactic types, ar-
gument structures, semantic features etc., not
even complete part of speech sets were provi-
ded". As a result, it became clear quite quickly
that an extension was required to cover most
of the features which an MT system was sup-
posed to exchange.

2. The organisation of the linguistic annotati-
ons was not obvious. Some were linked to the
concept level (like definitions, examples, re-
lations like broader/narrower term), others,
like part of speech (morpho-syntax) or ani-
macy (semantics) were linked to the term le-
vel. As a result, semantic information is repre-
sented both on concept and on denotation le-
vel which is not intuitive. Therefore, it beca-
me necessary to define the basic annotations

Fig. 5: French term with two German synonyms

Previous work (e.g. in EAGLES), as well as
inspection of existing MT dictionaries, could
be used as a reference.

2.2 Relations between units
The attempt to exchange transfer MT dictionari-
es failed rather quickly as well.

Most MT systems disambiguate 1:n transfers
by tests and actions, which is shown in Figu-
re 6%

Transfer entries describe language-pair-speci-
fic relations between concepts. As TBX is inten-
ded to be multilingual and non-directed, there
is no possibility to define bi-language directed
information as transfer tests. TBX does not pro-
vide means to attach information to the links
between the denotations in different languages;
there are just term information groups relating
information to a monolingual term, and infor-
mation for concepts; options to further qualify

(attributes  and

their legal values) | de ausfiibren (if direct object is of type <person>) -> en take out
for the linguis- | de ausfiibren (if direct object is of type <program>)  -> en execute
tic information

to be exchanged.
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Fig. 6: Example of a MT transfer entry
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[concept: <kill>]
de toten
de umlegen

(standard language) -> en kill
(slang)

-> en bump off’

tion which encodes the degree of equi-
valence between two words or phrases.
Its value indicates whether an entry can
be reverted or not. For MT dictiona-

the relations between concepts and
denotations, or denotations of different langua-
ges do not exist.

This fact does not just relate to MT transfer
tests but also to other phenomena, like language
register where the same concept has different de-
notations depending on the register chosen (see
Figure 7).

The same holds for other kinds of relations
between concepts, like the ones defined in the
ISO 2788 for monolingual or multilingual the-
sauri, or the more elaborate ones as defined in
EuroWordNet (VOssEN 1999), only limited rela-
tions are defined in TBX.

In general, the TBX model assumes that all
denotations of a langset are synonyms, and all
langsets are equivalents (as shown in the syno-
nym example above, see Figure s); there is no
possibility to qualify such relations in any way.

There is another consequence of a multilin-
gual non-directed approach: In theory it should
be possible to revert transfers and create an ar-
bitrary bilingual dictionary from such lists. Ho-
wever, this has never worked in practice. Sever-
al attempts to create e.g. an English-French dic-
tionary from a German-English-French source
failed. As a matter of fact, authors start writing
in their native language, and search for equiva-
lents in other languages, which means that such
terminology entries are de facto directed, and
cannot simply be reverted. Very often, the tar-
get equivalents are a bit more general than the
source term, (e.g. de Lichtbogen -> en arc); this
fact results in a very specific and improper trans-
lation for a rather general term if the entry is re-
verted.

As a result, in OLIF a data category called
<equival> was introduced in the transfer sec-
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Fig. 7: Language register

ry exchange it is necessary to model
the relations between the members of
a TBX langset explicitly, moving the basic unit
of exchange from a non-lingual set of terms to a
monolingual concept/term.

2.3 Units of Exchange

As there is no general mechanism of linking par-
ticular source and target terms, there is no means
to define equivalents for general vocabulary ex-
pressions. As such words, like find, search, rest-
riction etc. are quite ambiguous, and need to be
defined in the context of the respective langu-
age, they cannot be stated in a concept — term
type manner.

Therefore, TBX cannot be used for exchange
of large portions of MT dictionary terms as the
majority of MT dictionary entries are general vo-
cabulary terms. TBX does not claim to support
general vocabulary terms, and states that the ex-
change format is intended to support termino-
logy only.

However, the question is which theoretical
distinction undetlies the fraction of language
that is covered by TBX. While it is supposed to
cover terminology (as opposed to general langua-
ge), this does not seem to be the case: Terminolo-
gy in areas which are subject to societal or cultu-
ral influences is not covered either: In the area of
the educational system, legal system, social wel-
fare etc., there is no (non-lingual) concept with
terms in many languages; very often there is not
even a translation available as the underlying
phenomenon does not exist in other societies or
languages, although the concepts are clearly spe-
cial-language terms, and match all requirements
of being a term (like the Irish Leaving certifica-
te, the German Abitur or the English solicitor).
TBX is suitable for the representation of tech-
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nical terms where a 1:1 correspondence between
participating languages can be assumed.

As a result, TBX is not able to support the ex-
change requirements of linguistic resources, be it
for machine translation, for monolingual appli-
cations, for WorldNet type conceptual relations,
or any other linguistic tasks. It only covers a part
of terminology exchange.

The reason for this fact lies in a conceptual
inadequacy of the terminological approach: It
assumes that there is a concept which has desi-
gnations in different languages. This idea separa-
tes a concept from language, and in turn makes
the concept itself a non-language phenomenon,
which is not the case: Following HEGEL (1807), a
concept can only be thought of in the form of a
language expression. It is a commonplace since
Saussure's Cours de linguistique générale that lan-
guage is a system of signs, and the meaning of a
sign is at least partially co-determined by its po-
sition in the language system: The consequence
is that a non-lingual concept, without being re-
lated to other signs of a language system, cannot
be defined.

This is the reason why TBX cannot define ge-
neral purpose words, nor terminology which is
defined in language or social specific contexts.
This is also the reason why TBX cannot express
relations between the terms of two languages,
nor assign linguistic descriptions to concepts.

The conclusion is that concepts are monolin-
gual linguistic entities, and must be described in
monolingual terms. The consequence is, then,
that there must be an explicit relationship bet-
ween a monolingual entity in one language, and
monolingual entities in other languages.

This is the approach which was taken by
OLIF: Concepts are monolingual entities, and
relations between concepts are modelled expli-
citly. This approach is bi- or multilingual, and
directed. It is more general than the TBX ap-
proach, in fact, the relationship of full and re-
versible equivalents assumed by TBX covers just
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one specific case of how such a conceptual relati-
onship can be described.

3 The OLIF Format

3.1 History

The Open Lexicon Interchange Format (OLIF)
was first defined in an EC project called OTELO.
It was intended to enable OTELO partners to
exchange sets of MT entries between MT ven-
dors and MT users; one of the objectives was to
provide term data (from a term base like SAP-
term) for use in MT systems such as Logos or
METAL; it included the exchange format itself
as well as converters provided by the MT ven-
dors from and into OLIE.

Later versions of the exchange format were
developed by the OLIF consortium, members of
which included the main MT providers (Systran,
Logos, SailLabs, linguatec) and terminology pro-
viders and users (Trados, Microsoft, IBM, Euro-
pean Commission, and others). The initative was
(and still is) headed by SAP. The current version
added a header structure like TBX, provisions
for multlingual ontologies, better XML struc-
turing, and several tools and supportive compo-
nents (McCoRMICK/LIESKE 2005).

OLIF is used by major MT users like the Eu-
ropean Commission, European Patent Office,
SAP, and other multi-vendor MT systems.

As opposed to other standards like EAGLES/
MILE (CaLzoLARI et al. 2002), OLIF intended
to be pragmatic, and only exchange information
which existing MT dictionaries provide, or can
make use of. No information which is not (yet)
in use, or which is idiosyncratic to a particular
system should be included in the standard.

3.2 The OLIF Meta-model

The basic architecture decision of OLIF was to
be concept-based (i.e. the basic unit is a seman-
tic entity); but different from TBX, concepts in
OLIF are defined for a given language. Concepts
form the nodes of an OLIF entry. Between con-

LDV FORUM



Exchange Formats: TBX, OLIF, and Beyond

cepts, there are links which point from one con-
cept to another; these links can be monolingu-
al (in case of thesaurus relations) or multilingu-
al (in case of translations). As a result, the meta-
model of OLIF can be characterised as follows:

1. It is concept-based but concepts are monolin-
gual and have linguistic annotations.

2. It is multilingual (there can be links from a
concept to many target language nodes) but
directed (the links have a source and a target,
and cannot easily be reverted).

3.3 The OLIF Entries
3.3.1 Key Description
The first challenge is to characterise the entries of
exchange. OLIF entries (see Figures 8 and 9) are

entry '

crossRef *

transfer *

generalDC

characterised by four types of information: a ca-
nonical form, a language, a part of speech, and
a semantic tag’.

The canonical form needs to be described in
more detail, to answer questions like Beamter
vs. Beamte, automatischer Anlasser vs. automa-
tische Anlasser vs. automatisch Anlasser (multi-
word terms in particular can be found in many
variants).

The language is the language in which the
entry is defined.

The part of speech was defined based on the
EAGLES recommendations; in OLIF only open
word classes are supposed to be exchanged (as
most of the MT systems have their own idiosyn-

cratic view to function words), so noun, verb, ad-
jective and adverb are the categories used. In case

keyDC

trRestrictStmt

structChangeStmt

eguivalence
generalDC

Band 21(1) - 2006

Fig. 8: Structure of an OLIF entry
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<entry>
<mono>
<keyDC>
<canForm>table</canForm>
<language>en</language>
<ptOfSpeech>noun</ptOfSpeech>
<subjField>general</subjField>
<semReading>86</semReading>
</keyDC>
<monoDC>
<monoMorph>
<inflection>like book,books</inflection>
</monoMorph>
<monoSyn>
<synType>cnt</synType>
<synFrame>[gencomp-opt]</synFrame>
</monoSyn>
<monoSem>
<semType>inform</semType>
</monoSem>
</monoDC>
</mono>
<crossRefer>
<keyDC>
<canForm>row</canForm>
<language>en</language>
<ptOfSpeech>noun</ptOfSpeech>
<subjField>general</subjField>
<semReading>69</semReading>
</keyDC>

Fig. 9: Example of OLIF entry (from MCCORMICK / LIESKE 2005)
closed classes need to be exchanged, the & P

EAGLES definitions can be used. Therefore a more precise description had to be

‘The semantic tag provides difficulty. In practi-
cal situations, the only semantic description avai-
lable is the subject field tag. This can be used as
a means for disambiguation. However, there can
be cases where the same concept can belong to
several subject fields (hand grenade can support
both Military and Law-Police subject fields), and
several concepts can belong to the same subject

fields (like key in IT: Code, Schliissel, Taste, etc.).
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found, and a reading number was used in ad-
dition*.

3.3.2 Monolingual Annotations

The entry nodes can have linguistic annotations.
Such annotations refer to the linguistic and ter-
minological items to be exchanged, and can be
grouped according to the levels of linguistic de-
scriptions:
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Morphological information is included in
most MT lexicons, albeit in very different form
as far as inflection information is concerned:
While some systems provide different entries for
different stems of an inflection paradigm, others
enumerate inflection classes for a given stem. As
nearly all systems have mechanisms to default
the inflection paradigm for unknown words, the
idea was to use such components, and use an ex-
ample-based approach in the exchange standard:
Inflection classes are given as simple words, used
as examples (inflects_like). So, inflection
classes in OLIF are Bach, Auto, Haus etc., and
it is left to the participating systems to generate
their respective internal information structures.

Syntactic information: OLIF provides two
basic information types: Syntactic type, i.e. some
subcategorisation of the main parts of speech
(like the distinction between mass vs. count
nouns), and syntactic frames which specify the
syntactic argument structure of the respective
entries. In particular the argument structure is
coded very differently in different MT system,
and needs to be converted by each of them from
and into OLIE.

Semantic information is also coded. An ana-
lysis of the existing MT systems showed that
most of them use a simple type system with va-
lues such as human, animate, place etc.; more ela-
borate information is not specified in OLIF as it
is not available in such systems.

There is also a section with administrative in-
formation where author, last editor, validation
status and other information is stored.

In general, the objective of OLIF is to co-
ver all such features which make sense to be ex-
changed. In addition, every system has its own
internal information (like: hyphenation infor-
mation; location in various system dictionaries
and the like); this was considered idiosyncratic
and did not become part of the standard. Also,
information which is relevant but not existing in
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most systems (like elaborate semantic descripti-
ons) is not part of the standard.

3.3.3 Links

Entries can be connected by links. There are two
basic types of links: Links which combine mo-
nolingual entries (cross-references), and links
combining entries of different languages (trans-
lations). Links are directed, i.c. they lead from
a source entry (characterised by a key descrip-
tion) to a target entry (characterised by another
key description). In addition, links can have at-
tributes:

Crossreferences have a link type (e.g. is_
broader_term_of, has_meronym etc. ).
The link types have been derived from EuroW-
ordNet; the idea is to support resources used in
retrieval, e.g. for query expansion.

Translations have more complex link anno-
tations, consisting mainly of structural descripti-
ons, defining a syntactic configuration (in form
of underspecified trees) which must be satisfied
for a given link to be activated (i.e. definitions of
transfer tests), and
structural changes, defining constellations which
define target language changes to be triggered for
certain transfers.

It can easily be seen that such attributes of
links require them to be directed: Attributes for
a German-English link differ significantly from
attributes for an English-German entry, even if
the same entries are involved. A model like TBX
covers only a special case (no link attributes gi-
ven), and only in this special case a link is re-
versible.

3.4 OLIF as an Exchange Format

The concept of an exchange format reflects the
fact that different systems use different internal
representations for dictionary material: For in-
stance, some distinguish between single word
and multiword dictionaries, others don’t.
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As a result, each system participating in the
exchange must provide converters from and into
OLIE whereby the proprietary format is conver-
ted into the exchange format. Such converters
face a number of challenges, given the require-
ment that conversions should be fully automatic,
and complete, i.c. the conversion of a dictionary
entry file into OLIF and back should result 1:1 in
the same dictionary file:

As OLIF only covers the parts of MT entries
which make sense to exchange, there are always
idiosyncratic parts of the dictionary which are
not part of the standard. To be able to exchange
the complete dictionary therefore requires sys-
tem-specific extensions to the standard.

The converters have to cope with all kinds of
mismatches between the MT systems and the
standard definitions:

Proper names are treated as special part of
speech in one system and as syntactic subcate-
gorisations in another; mass nouns are conside-
red to be semantic in one system, syntactic in
another one. This type of mismatch requires re-
computation of the respective values in the con-
verters.

Morphology is a particularly tricky area:
Some systems store alternative word stems (for
umlauts, irregular verb forms etc.) while the
standard only gives numbers of classes, repre-
sented by examples. The converters must re-
construct the appropriate information structures
when importing OLIF entries.

The key descriptions create overhead if dic-
tionary entries are exported and imported for the
same system; in this case, the system-internal ID
numbers would stay valid, and could easily be
used as unique definition marker for a given le-
xical unit.

The biggest problem in writing converters,
however, turned out to be the concept-based or-
ganisation of OLIE Most MT systems are lem-
ma-based, and tend to conflate different con-
cepts into one entry to avoid the creation of am-
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biguities in analysis and parsing. As a result, a
syntactic frame like <Subject — optional
Direct_Object> could describe one concept
(with an optional direct object), or two of them
(an intransitive one, and a transitive one). If such
a concept then has three translations, it is hard
to see how the correct assignment of lexical units
(with their syntactic description) to translati-
on links could be achieved in a fully automatic
way. More research is required to make progress
in this area and find a dictionary organisation
which keeps the concept-based orientation wit-
hout giving up the processing advantages of the
lemma-based approach.

As a result, writing programs which convert
dictionaries from and into OLIF fully automati-
cally and without loss of information is a chal-

lenging task.

4 Beyond OLIF
Since OLIF was defined, several other standardi-
sation proposals have been discussed.

4.1. MILE

The MILE standard is the result of research based
on EAGLES / PAROLE (ATkins et al. 2002, IDE
et al. 2003). It presents the representation of
multilingual information in the framework of
a layered lexicon representation standard; the
morphosyntax being defined by PAROLE, the
semantics by SIMPLE, and the multilinguality
by ISLE. Unlike OLIF, MILE covers not just the
information items which are available in today’s
MT lexicons but intends to present a complete
lexical description, including semantic represen-
tation and multilinguality.

In fact, MILE is not an exchange standard
but a representation standard, and can be map-
ped into several different exchange formats as
long as they have the expressive power to sup-
port all the MILE information categories which
holds neither for TBX nor for OLIE.
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As it is a layered approach, MILE entries can
define overwrite conditions in order to express
specific constraints set by the transfer context
(e.g. ‘target direct object must be in plural’) wit-
hout influencing the monolingual description of
an entry.

4.2 XLIFF

This initiative, under the umbrella of the OASIS
initiative  (www.oasis-open.orglcommittees/xliff),
deals with localisation aspects. If a translation
job is handed to an agency, usually the text to
be translated, the terminology to be used, and
the translation memories to be consulted, are
delivered in a package. The goal of XLIFF is to
standardise the format of such a package: “7he
purpose of the OASIS XLIFF TC is to define, th-
rough XML vocabularies, an extensible specificati-
on for the interchange of localisation information”
(XLIFF V1.1 WHITE PAPER 2003).

XLIFF focuses mainly on text handling and
translation memory exchange; for terminology
exchange, TBX is proposed as standard. There
are no specific activities towards terminology ex-
change.

4.3 Ontology Languages

Ontology languages, the most notable of them
being the Web Ontology Language OWL (www.
w3.0rg/ TRIowl-features), are used to describe
meta-information in the context of the seman-
tic web; they describe links between the nodes of
the ontology, and rules for derivations and for-
mal properties to be taken care of.

They do not describe any linguistic proper-
ties of the ontology concepts, and rarely worry
about multilingual issues; the general assumpti-
on is that the ontology is a language-indepen-
dent phenomenon, and each node of the ontolo-
gy is represented by multilingual terms. This ap-
proach is rather similar to the TBX concept.
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4.4 Lexical Markup Framework

Recent developments in the effort of standardi-
sation have moved away from the straightfor-
ward DTD-based approaches into more general
domains of standardisation frameworks, as the
efforts for TMF (Terminological Markup frame-
work), supposed to cover both the MATER and
the GENETER exchange variants), or for LMF
(Lexical Markup Framework) show. The basic
idea is to separate two aspects of the exchange
formats:

1. The basic data elements to be exchanged, i.e.
the data categories. This effort, which covers
many languages, provides e.g. attributes and
values to describe gender, part-of-speech, and
other linguistic information items to be ex-
changed.

2. The way how such data categories can be orga-
nised through the provision of meta-models;
the idea is that implementations like TBX,
OLIF and others are just instances of some
more abstract meta-model which in turn can
cover complete families of exchange formats.

Projects like LIRICS (Linguistic Infrastructure
for Interoperable Resources and Systems), an
eContent project (http:/llirics.loria fr/), and ef-
forts in the context of ISO (TC37/SCy, http://
www.tc37sc4.0rg/) try to promote these approa-
ches.

The efforts for standards on data categories
could overcome the weakness of the current de-
scriptions in TBX, OLIF, even EAGLES, namely
that they support only some of the information
categories, and only for some languages. Every
time new languages, or new phenomena, are ad-
ded, the standards need to be revised. A more
systematic effort would help to achieve easier ex-
change of such data, and would also enable re-
source providers to define easy access using e.g. a
common API for morphosyntactic access as de-

fined in LIRICS.
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As far as the definition of meta-models is con-
cerned, the challenge is to find a balance between
a very abstract model which covers any possible
configuration, and proposals which can be imp-
lemented and used for exchange of concrete data.
It could be proven that both TBX and OLIF can
be described with the LMF meta-models, and so
could possibly many others.
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(Endnotes)

' Only noun, verb, adjective and other are foreseen.

* Tt could be claimed that the example refers to

different concepts. This is true and shows that
most MT dictionaries are not concept-based.
However, even within a concept there can be
different translations; this was the starting point
to develop language-specific concept hierarchies

in EuroWordNet.

The idea to characterise an entry by an ID is not
sufficient in an exchange format, as both the
dictionary where the entries come from and the
dictionary where they go to have their own ID
systems, and just using IDs in a foreign environ-
ment would not really help; an explicit meaning
description is required.

The definition of an entry on a semantic base
raises a huge amount of challenges: How to
define it, how to decide on one or several
concepts, what about metaphors etc. This is a
vast research area, which is explored in lexical
semantics, WordNet or FrameNet. However, it is
outside of the OLIF standard: Whatever is
decided to be a concept can be exchanged in the
OLIF format.
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ManageLex

A Tool for the Management of Complex Lexical Structures

Abstract

This paper describes MANAGELEX, a lexicon
management tool, developed at Hamburg Uni-
versity, Natural Language Systems Division. Af-
ter a general introduction on lexicons, the au-
thors present the architecture and functionality
of MANAGELEX. Sections 3 and 4 give infor-
mation on two of the MANAGELEX modules
concerning the choice and the structural organi-
zation of the linguistic features in a lexicon.

1 Introduction
In both monolingual and multilingual environ-
ments, language resources play a crucial role in
preparing, processing and managing the lexical
information and knowledge needed by compu-
ters. A large variety of computational lexicons
was created, leading to a huge amount of dif-
ferent lexical structures and formats. This vari-
ety was triggered by differences between langua-
ges, differences in purpose and content, and dif-
ferences in linguistic theory. In the past, nume-
rous small and medium size lexicons were bu-
ilt in projects and became non-reusable later on
because of their specific linguistic model or non-
standard format.

In order to reduce the work that is done re-
peatedly in creating lexicons, standard formats
and models were created including

standard lexicon formats like EAGLES (hsp.//
www.ile.pi.cnr/), MILE (for details see Carzora-
RIET AL. 2003), SALT; etc.

standard lexicon models like GeneLex, Mul-
tilex, Parole/Simple (PAROLE/SIMPLE Re-
rorT 1, PAROLE/SIMPLE REPORT 2 ) etc.
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However, for many applications these standards
are too complicated (because they try to model
everything), and still contain gaps in modeling
features of less spoken languages. Sometimes, for
projects or evaluations (a series of) smaller lexi-
cons with specific or even changing specificati-
ons are needed.

Another problem is the complicated mani-
pulation of the existing lexicons as stand-alone
components; either some of them have been pro-
duced with acquisition / save tools that may not
be maintained any longer or do not have flexible
export facilities, or they may contain procedural
elements dependent on the host system.

Another problem is the operation of merging
lexicons. Especially for less spoken languages,
merging several small lexicons developed in dif-
ferent projects is an important step towards the
achievement of a computational lexicographic
resource for that language. The merging of lexi-
cons is complicated by several factors:

- differences in format and encoding which fre-

quently do not match,

- differences in linguistic categories,

inconsistencies of values or different granula-
rities.

2 MANAGELEX

General lexical management tools, which
help the user to manipulate and validate lexicons,
represent an alternative to standardization. Such
a tool is MANAGELEX, currently under deve-
lopment at Hamburg University. This tool is not
intended for replacing the present standards, but
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for managing the already existing lexicons (stan-
dard or non-standard).

MANAGELEX is “a generic lexicon manage-
ment tool” (VERTAN/vON HAHN 2002) that per-
mits the user to create, read, convert, and combi-
ne lexicons. MANAGELEX is also intended to
enable the merging of lexicons that do not share
common import and export formats. It also en-
hances the reusability of lexicons created in earlier
projects by providing a tool that makes it possible
to convert lexicographical data. Its design is for-
mat-, language- and platform-independent. Fol-
lowing functionalities are to be supported in MA-

NAGELEX (the GUI is shown in Figure 1):

— reading and saving different encoding formats;

— accessing, creating and transforming diffe-
rent lexicon structures;

— merging of two lexicons either by merging
their structure or merging lexical entries.

The main goals of MANAGELEX consist in im-
proving the reusability of lexicons and and fa-
cilitating lexicon handling without dictates of a
standard format or model.

2.1 Architecture

The MANAGELEX architecture follows the
ANSI specification and contains three levels: real
word v, model level and meta-model level.

MANAGELEX

ManagelLex Managelex Tools
‘ e s
Create/ Edit Linguistic Structure
Ma nage'-ex Create/Edit Lexicon
| Help Description Merge Lexicons

Create/Describe Lexicon Encoding

(Error) messages area
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Real, distinct objects represent the real
world level, i.e. files that consist of the lexi-
con structure (Structure files: StructA), files
that contain the encoded lexicon (Lexicon
files: DocA), and lexicon content files (EntryA).

The model level consists of four tools:

1. EditTool reads, adds or updates entries in a
lexicon.

2. StructTool/LexTool defines or updates the
linguistic specification of a lexicon. This tool
is described in detail in Section 4.

3. EncodTool decodes lexicon files and encodes
lexicon entries into files. The encoding/deco-
ding operation is done according to the spe-
cification in EncodMode, or, where it is mis-
sing, according to the user specification.

4. MapTool merges two lexicons with possibly
different linguistic specifications.

The meta-model level is composed of three models:

1. LexMode is a rich model of possible lexical
information. It is described in detail in Sec-
tion 3.

2. EncodMode specifies the data structure of a
specific entry and of a specific lexicon. The
model is to be built after analyzing several
existing models (e.g. OLIE SALT, etc.).

3. MapMode specifies how two lexicons can be

mapped. It has to take into con-

sideration mutual gaps, complex
categories, etc.

For the moment only Struct-
Tool and LexMode are fully im-
plemented.

2.2 Functionality

Following operations can be per-
formed within MANAGELEX:
building, reading, and updating

Fig. 1: MANAGELEX GUI Snapshot
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a lexicon, and merging two lexi-
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cons. Figure 2 shows the architecture and func-
tionality of MANAGELEX.

The most complex operation is the merge of
two lexicons. It involves the use of LexMode,
MapMode, EncodMode, and of three tools: the
encoding/decoding tool (EncodTool), the map-
ping tool (MapTool), and the editing/reading
tool (EditTool). Let us assume we want to merge
Lexicons A and B. First, the encoding/decoding
tool provides the two structure files StructA and
StructB and two files containing the entries in
the lexicon (LexA and LexB).

This operation is performed using EncodMo-
de. The mapping tool uses the two structure files
StructA and Struct B, LexMode and MapMode.
As output is produced a new structure file which
contains all linguistic elements of the two lexi-
cons and in which all possible feature and va-
lue overlaps are resolved. The user will solve the
overlapping problems if they cannot be resolved
automatically. The mapping of the entries from
the entry files and the new structure is done by
the editing / reading tool. The sequence of these
operations is illustrated in Figure 3.

3 LexMode- the Linguistic Resource in
MANAGELEX

MANAGELEX is structured around three meta-
models describing the linguistic information
(LexMode), the encoding format (EncodMode)
and the mapping between two lexicons (Map-
Mode). In this section we will introduce LexMo-
de — a generic lexicon model, which aims to con-
tain as much lexical information as possible. In
this model, linguistic features and their possible
values are specified. The model construction is
based on the study of more than 12 machine-rea-
dable lexicons (e.g. CELEX, MULTEXT, Ger-
maNet, Verbmobil) and of several standard lexi-
con models (e.g. PAROLE/SIMPLE and MILE).
Most of the lexicon formats were analyzed in
(Grus 2003). More details on lexicons can be
found in (HANDKE 1995).
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Fig. 3: Flow of operations for the merge
of two lexicons in MANAGELEX

In the design of LexMode, we paid special at-
tention to the separation between linguistic data
and language data (e.g. examples can be added in
the entries, but not in the lexicon structure).

LexMode can be updvated with new linguis-
tic features specific to other languages or lingu-
istic focus. Trying to be a lexicon model, it con-
tains as much information as possible which also
implies that no optional grammatical features
are included. Because all features have cardinali-
ty constraints set on value one, it means that all
information should be specified in a lexicon ent-
ry. In case this is not needed by the user, the car-
dinality constraints can be modified, or a new le-
xicon structure can be created. In order to preser-
ve the generality LexMode also contains no rela-
tions between features (as in other lexicon mo-
dels — e.g. PAROLE/SIMPLE — (PAROLE/SIMPLE
RerorT 1, PAROLE/S1MPLE REPORT 2, RUIMY ET
AL. 1998), but, if required, these can be specified
later using StructTool.

The LexMode structure contains following le-
vels of information:
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— lexicon information,

— entry information,

— morphological information,
— phonological information,
—  syntactical information,

— semantic information,

— multilingual information.

The structure of LexMode is presented in Figure 4.

3.1 Formal Specification of LexMode

In this section we will motivate our choice for
the formal specification language used for Lex-
Mode, and present the way of describing Lex-
Mode in this language (OWL).

Three possibilities were considered for the
language specification of LexMode: XML, RDF/
RDEFS, and OWL.

Due to the availability of manipulating tools,
and transparency of the language, XML could
have been a straightforward solution. A first
drawback of this approach was the redundancies,
which it can introduce. An example of such red-
undancy is shown below.

<category>
<cname>Part of Speech</cname>
<category>
<cname>Noun</cname>
<attribute>
<aname>Gender</aname>
<value>mascul ine</value>
<value>feminine</value>
<value>neuter</value>
</attribute>
</category>
<category>
<cname>Adjective</cname>
<attribute>
<aname>Gender</aname>
<value>mascul ine</value>
</attribute>
</category>
</category>

We observe that the features and their values
for nouns and adjectives, although quite similar,
have to be repeated. This problem can be solved
through the introduction of parameter variables
in the DTD. However the new versions of meta-

Lexicon Souctwre .
Entry Structure
y g g g g 4
A Entry Morphological Syntactical Semantic Bilingual
Tt Information Information Information  Information Information
RIMICWACh RS G Parioftspeech, Selection, Falahn o Word
frequency ... inflexi syntactical Callocation
m’ dake, arthography ... position ... Gap
A
Phonological
Information
Trarsenption ...
| | /
| | | |
N
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Fig. 4: LexModeStructure (GAVRILA 2004)
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languages for XML (XML-Schema) do
not preserve any longer this possibility,
and its simulation through other me-
chanisms offered by the language is still
cumbersome.

The second possibility — RDF/
RDES (Resource Description Frame-
work Schema) allows data description
by means of triples (Subject, Predicate,
Object), and for an organization of in-
formation in classes and properties. Ho-
wever, it offers only a limited set of rela-
tions between classes and/or properties
(e.g. class, subclassof, subpropertyof,
but no synonymy) and it does not allow
restrictions (e.g. cardinality restrictions).

The Web Ontology Language
OWL  (hetp:/fwww.w3.org/ TRIowl-fea-
tures) which is currently based on RDF
/ XML was powerful enough for the de-
scription of LexMod. 15 out of the 48
existing tags were used: owl:cardinality,
owl:Class, owl:DatatypeProperty, owl:
maxCardinality, owl: minCardinality,
owl:ObjectProperty, owl:onProperty,
owl:Restriction, owl: unionOf, rdf: List, rdf:
type, rdfs:comment, rdfs:domain, rdfs:Literal,
and rdfs:range.

Another reason for choosing OWL was to fa-
cilitate the integration into the Semantic Web fra-
mework (GAVRILA/VERTAN 2005). Figure § gives a
short example from the LexModeOWL file.

The example presents what parts of speech we
chose in the morphological description.

In LexMode the distinction in describing
grammatical features as class or property was
done according to the following criteria:

— If a grammatical feature is described using
other features, than it is a class.

— If there are relations between classes/features,
then an object property is used.
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<owl :ObjectProperty
rdf: ID=""hasPartOfSpeech’>

<rdfs:domain

rdf:resource="#Morphological Info”/>
<rdfs:range>
<owl :Class>
<owl :unionOf

rdf:parseType="Col lection”>
<owl:Class
<owl:Class
<owl :Class
<owl:Class
<owl:Class
<owl:Class
<owl:Class
<owl:Class
<owl :Class
<owl:Class
<owl:Class
<owl:Class
</owl :unionOf>
</owl :Class>
</rdfs:range>
</owl :ObjectProperty>

rdf:about="#Verb”/>
rdf:about=""#Noun’/>
rdf:about=""#Numeral”/>
rdf:about=""#Adjective’/>
rdf:about=""#Pronoun”/>
rdf:about=""#Determiner”/>
rdf:about="#Article”/>
rdf:about="#Conjunction”/>
rdf:about="#Preposition”/>
rdf:about="#VerbParticle”/>
rdf:about="#Particle”/>
rdf:about="#Adverb”/>

Fig. 5: Example from the LexModeOWL file
We

mark different literals and numbers when wor-

also

king with data type properties, as this is very use-
ful for the merging operation.

The LexMode OWL encoding has 34 ele-
ments, 88 data type properties, and 23 object
properties. In the table below we give some of
the LexMode classes and properties.

The above organization of LexMode is flexib-
le enough and fits into the MANAGE-LEX sche-
ma. This means that, apart from the role that
LexMode is playing for the StructTool (starting
point in creating a new structure), it also helps
the MapTool in merging two lexicons structures.

'The operations that can be done on linguistic
categories are: adding, deleting, renaming, mer-
ging, and splitting. For example if one lexicon
structure contains the verb category with the
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Class Property

user to add, delete, merge, split, re-
name or select elements/grammatical

LexiconStructure hasLexiconInfo,

hasEntryStructure

features and create the needed lexicon
structure (see Figure 6).

Lexiconlnfo

copyright

lexiconName, language, version,
creationDate, modificationDate,

Following operations are imple-
mented within StructTool:

EntryStructure hasEntryInfo,

hasBilingualStructure

hasMonolingualStructure,

— reading LexMod,
— selecting categories and their values
and/or ranges,

Entrylnfo

corpus, frequency, workingState,
termStatus, generationType,
registeredEntry, reflD, source

defining new categories,

— updating values of existing catego-
ries,

— defining the structure of a lexicon,

hasMorphologicallnfo,
hasPhonologicallnfo,
hasSyntacticallnfo,
hasSemanticInfo

MonolingualStructure

— calling EditTool.

StructTool reads LexMode (or other
OWL encoded

lexicon structure

BilingualStructure toLanguage, toLexicon,

hasCorrespondences

files), generates a GUI that supports
selections and editing (Add, Delete,

Morphologicallnfo HasPOS, etc.

Merge, Split, Rename operations on

Phonologicallnfo phoneticTranscription,

audioFile

terminalDevoicing, accents,

grammatical features) and saves a new
StructX lexicon structure file.
As an example of an operation that

Syntacticallnfo
special

hasSelection, syntacticPosition,

can be performed with StructTool we

present how a property is updated by

SemanticInfo

thematicRoles,

hasRelations, ontologyTypes,
semanticFeatures, prototype,

renaming. If in a certain moment the
user wants to rename an existing pro-
perty, this can be easily done from

Table 1: Some classes and properties in LexMod

property transitivity and in the new structure
there should be two different categories: transiti-
ve verb and intransitive verb, the category from
the first structure is split into two different cate-
gories and the transitivity property is deleted.

4 Describing the Linguistic Structure

The structure tool (StructTool) allows the user
to define the lexicon structure according to the
particular application requirements. It allows the

Band 21(1) - 2006

the graphical interface. The process
of renaming itself is a little bit more
complicated, because the new name has to re-
place the old name in the whole lexicon structu-
re — everywhere there is a reference to it -, so that
lexicon structure consistency is kept.

s  Conclusions and Further Work
In this paper we presented MANAGELEX, a ge-
neric lexicon management tool that can be regar-
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ded as a possible alternative to lexicon standardi-
zation. The tool is flexible and easy to use also for
non-specialists. For the moment, only European
languages are modeled.

We are currently working at the implemen-
tation of the other tools and models of the MA-
NAGELEX system as well as preparing ready-to-
start configurations for widely used standards
like PAROLE/SIMPLE and MILE. We are also
planning an updating process for LexMod, by
including important changes (adding operation)
in structure files into LexMode. Further on, we
would like to extend our linguistic model to other
types of languages. Information regarding the
last version of the system can be found at Azzp://

64

Fig. 6: StructTool GUI

3

nats-www.informa-
tik.uni-hamburg.delview/MainManageLex.
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Georg Heeg

Flexible Technologies to Visualize and Transform Terminological Representations
Modelling Representations instead of Programming using Smalltalk

Abstract

This paper discusses a software design approach
to allow interchange of linguistic data. It focu-
ses on the modelling of the linguistic concepts
represented in the data and describes the trans-
fer between exchange formats as a multi-tier in-
terpretation/generation. These concepts are imp-
lemented in Smalltalk, a programming environ-
ment enabling flexible conversion of data bet-
ween formats supported by Terminology Ma-
nagement Systems (TMS).

1 What is the Issue?

Most of today’s software suffers from being ina-
dequate in its innermost part. It is constructed
from bits and algorithms.

Many papers in the workshop which have
been documented in this issue of LDV Forum
describe the tedious tasks to transfer contents
from one terminology system to another. This
issue is perceived as difficult because the do-
main of transfer requires an understanding of
different domains at the same time.

This paper describes the use of Smalltalk
to understand these different domains and
to provide an implementation of the trans-
fer problem at the same time. For Smalltalk,
the key task is modelling instead of program-
ming, and thus Smalltalk closes the gap bet-
ween human thinking and its implementation in
software.

The main question shifts from “How shall a
particular feature be executed?” to “Who is re-
sponsible for a particular task?”
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“ease of use”. This was realized by a good mapping

2 Modelling vs. Programming

2.1 Modelling in the Good Old Days

Before computers were invented in the mid 20®
century, all computing was done by people, all
algorithms were executed manually and it was
important to represent knowledge in terms un-
derstandable to humans.

Where formalisms were needed, forms had
been developed which resembled the thinking
and terminology of the domain in question.

To give an example, assume you had a tootha-
che in those days before computers were installed
in dental practices. So you walked to your favou-
rite dentist. She looked at you from her professi-
onal point of view and she recognized you as her
patient. Additionally, she had a form which con-
tained all her terminology produced by professi-
onal dentist publishers whose primary goal was

Dentist

//|\\

Fig. 1: Traditional modelling

of dentists’ concepts on paper (see Fig. 1).

The file which is essentially the filled form repre-
sented the patient’s phenomena of interest to the
dentist in an adequate and understandable form.
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2.2 Modelling in the Computer Days

After computers were invented in the 1940s they
were extremely expensive. In the 1970s, mainfra-
me computers were 100 times slower and larger
than today’s PCs. One hour of usage of such a
mainframe amounted to one monthly salary for
a programmer. In this spirit most of computer
technology was developed. The common mind
set was and is that computers are expensive and
thus it is mostly important to represent all infor-
mation and procedures the computer way. And
computers have two major components: CPU
and Memory.

| States | mm—— | Data structures

/

] — I.Prooedures-|

(C “linke

running
program

model

Fig. 2: Traditional computer modelling

This mind set influences still today many soft-
ware projects and starts from the analysis pha-
se. Figure 2 illustrates the traditional computer
modelling process. From the very beginning the
question is different: Instead of looking at the
ontology of a domain, the viewpoint uses a fil-
ter to search for data and procedures. The follo-
wing examples illustrate the limitations of this

4. The graphite can be transferred to other
bodies by rubbing.

Example 2

1.  Plastic tube in the form of a cylinder
with approx. 20 cm (8 inch) height and
6 mm (1/4 inch) in diameter.

2. Inside is another plastic tube with 2 mm
(/12 inch) in diameter and at the top
there is a metal ball.

3. The inner tube is filled with a viscous
liquid.

4. The liquid can be transferred to other
media with the help of the ball.

In both examples the first three issues describe
state/information while the last one describes
process/procedural aspects.

Common Sense

Reading above descriptions a normal (non-

computer) person will easily recognize that the

first is a strange description of a pencil while

the latter is a not less strange description of a
ball pen.

When I ask a normal person (or even better a
child) they will come up with a totally different
description of pencil and ball pen: They serve to
draw and write and the main difference is that
using a pencil you can easily use an eraser to rub
out.

Concepl | 4—P Class

approach:
Viewpoint of
Example 1 the Domaln
P ) ) Recagnize, Instance
1. Wooden body in the form of a cylin- /r.\\ Define

der with approx. 20 cm (8 inch) height
and 6 mm, (1/4 inch) in diameter.

2. The centre of the cylinder contains
a drilling of 1 mm filled with pressed
graphite.

3. At one end, the cylinder is conically ta-
pered.
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Fig. 3: Object-Oriented modellmg
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2.3 Modelling like in the Old Days

The basic idea of the programming language
Smalltalk is to go back to this “naive” understan-
ding and to map concepts directly into software
(see Fig. 3). The key idea resembles the strategy
in the pre-computer times: understandability and
adequacy.

2.4 Objects and Data

Objects in object-oriented languages like Small-
talk primarily care about the services they provi-
de. Data are encapsulated inside the objects and
are not visible from the outside.

3 Applying Objects to Transfer Problems
Now let us start to apply this approach to the ex-
change of lexical and terminological resources.

To do so, we first analyse the problems in this
area and categorize them into different kinds of
problems.

Similarly to communication levels in general,
one can observe in our domain three different
types of problems: Syntactic, structural and con-
tent mismatches.

3.1 Syntactic Mismatch

Some systems produce exchange files in plain
text files, one line per entry, separated by spe-
cial delimiters like “@@@”. If this delimiter is
a comma, these text files are often called CSV
files (comma separated values); if it is a tabula-
tor character these files are called TSV files (tab
separated values). As these two file types can be
read with Microsoft Excel, they are often called
Excel files.

Another file format, which has become very
common recently, is XML (eXtensible Mark-up
Language). XML files are annotated trees rep-
resented in a linear fashion. Obviously, this ap-
proach offers more flexibility than plain text or
Excel files, as entries with differently structured
information can be stored in the same file.
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3.2 Structural Mismatch
Let us assume we have a match in the syntactic
form of a file, we can still have strong incompati-
bilities. The structures of the files do not match.
Examples are: Excel file columns do not
match; XML files have different DTDs (DTDs
and schemata describe the structure of XML
files).

3.3 Semantic Mismatch

File contents do not necessarily match even if all
structures match. There is still room for incom-
patibilities. Examples are: Some systems allow
importing language pairs only; others allow im-
porting many languages at the same time. Some
allow multiple entries to represent homonymic
terms, other require special entries.

4 SSS-TTT

As we found three levels of problems we will also
start with three levels (also called tiers) of solu-
tions: our architecture implements a syntactic,
structural, semantic three-tier transfer (SSS-
TTT).

Additionally, we have the desire to get a uni-
versal converter which can convert any input
form to any output form. Universal converters
are much easier to design in a so-called star ar-
chitecture which consists of a common internal
representation which can be filled by any input
converter and can output to any destination for-
mat.

In this particular case of a layered problem
description universal converters can be develo-
ped for each tier reducing the number of con-
verters even further providing standardized in-
terfaces between the tiers.

The syntactic tier converter reads the files and
maps keys to values. Keys can be column num-
bers, column headers or XML entity labels, va-
lues normally are strings, for inner XML nodes
values are trees.
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Visualizing and Transforming Terminological Representations

Converters of the structural tier map logical
attributes onto (potentially multiple keyed) va-
lues.

These values are transformed in the semantic
tier into “meaningful” objects.

If needed, transformation and filtering is
done on the level of meaningful objects, the re-
sult of the semantic layer.

For each converter there is a generator which
operates in the opposite direction.

4.1 Implementation in Smalltalk

For the syntactic tier Smalltalk provides predefi-
ned classes. in particular an XML Parser/Genera-
tor and a CSV/TVS Reader/Writer.

Additionally, there is a bunch of technolo-
gies available to communicate directly to langu-
age software. COM Connect and .NET Con-
nect use Microsoft inter-process communication,
WebServices and Corba over IIOP connect into
the Java world.

In Smalltalk, everything is in source and eve-
rything can be enhanced, it can be changed and
adapted whenever needed.

The structural and semantic tiers map linguis-
tic theories easily into software artefacts.

4.2 Smalltalk Development Process
Smalltalk always gives you immediate feedback,
thus it fully supports agile programming. Thus
it is good practice to interleave programming
and testing all the time: “Make it work half way”,
“Try it out”, “Make it work a little bit more”, “Try
it out again”.
A well known development strategy in Small-
talk is:

1.  Make it work
2. Make it right
3. Make it fast (if needed)

The main technique in steps 2 and 3 is called ref-
actoring. “Refactoring is the process of rewriting
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a computer program or other written material
to improve its readability or structure with the
explicit purpose of keeping its meaning or beha-
viour” (WIKIPEDIA 2006).

5 Linguistic Smalltalk Experiences

In cooperation between the Software Localizati-
on Group of Anhalt University of Applied Sci-
ences and Georg Heeg eK (http:/fwww. heeg.del)
several Smalltalk projects have been successfully
developed. They fall into three categories: Small
transfer tools to get data into professional MT,
CAT and TMS systems, tools for Software Loca-
lization education and Software Localization re-
search. One of these projects, which consisted of
making Microsoft glossaries accessible for Soft-
ware tools, demonstrates typical problems and
their solutions. Therefore, we want to describe
this project in more detail.

Microsoft provides its products in many lan-
guages. As described on the web page htzp://www.
lai.com/microsft.html Microsoft provides its trans-
lation catalogs in 24 languages on ftp server fip.//
Sfip.microsoft. com/developr/msdn/newup/glossary.

When you unzip all files you will get 5.8 GB

*.csv files. Most of them are too big to open them
in Microsoft Excel. So other tools are needed to
get access to this very rich resource.

When you try to import these glossaries you
will see additional problems: From language to
language the number of columns differs; several
files contain no headers at all.

Mostly the filename of the glossary files in-
dicates the language and country of the transla-
tions, but some language codes are represented
with 3 characters, as German in “deu-deu-Ac-
cess2003.csv”, others with 2 characters, as Czech
in “cz_vbso.csv”, which are different ISO stan-
dards.

All of these problems have two things in com-
mon: There is no description at all and you step
over them just by accident. So it is excellent to
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have an open flexible tool like Smalltalk with full
control for the developer.

To read the files we started with subclassing
CSVReader. In some of the CSV files the entries
are separated by commas, in others by tabulators.
We made CSV Reader doing the right guess.

Then we saw that the number of columns
ranges from 8 to 255; we looked at the data and
guessed the intention.

Some of the files had no columns headers at
all, so we added guessing the column structure in
CSVReader subclass.

Some of the files have a comment in the first
line; our guess was easy: if the number of co-
lumns is 1, it is a comment.

As already mentioned, languages are indi-
cated in filenames using different standards for
the language codes, like in “deu-deu-Access2003.
csv” or “cz_vbso.csv”, so that the codes had to be
transferred to homogeneous representations.

All files for the largest language pair (English

-German) could be made available in a Small-

talk system, but all files for all languages (5.8
GB) cannot be loaded into current 32 bit Visual-
Works systems. This requires a 64 bit version or
an object database.

After reading you have a collection of objects
representing the contents of all files read. These
objects can be sorted by any sorting criteria, fil-
tered anyhow, or matched against any input in a
translation memory manner.

Last but not least these objects can be expor-
ted to any desired format. This allows loading
subsets of the Microsoft glossaries into any trans-
lation memory or terminology management sys-
tem. Examples are TMX and TBX files.

Certainly, the glossary tools can also be used
in VisualWorks language tools developed at Ge-
org Heeg eK and Anhalt University like LtoN
(Localizer for VisualWorks applications, see
LanNATEWITZ 2003 and Haasg 2005) and Web-
TCM (Localizer for HTML-Pages; see SEEWALD-
HEeEG 2001).
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6 Conclusion
Smalltalk serves as an ideal technology for lin-
guistic tasks. It enables to create transformations
between different terminological representations
and modify them to get ad-hoc problems solved
instantaneously. It is easy to try out new ideas
and to observe the execution in graphic user in-
terfaces immediately.

The main thing is “modelling instead of pro-
gramming” to keep the entire software totally
understandable.
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Rachel Herwartz und Birgit Wéllbrink

www.terminologieforum.de

The Internet Discussion Platform for Terminological Subjects

Abstract

The internet discussion platform www.termino-
logieforum.de intends to be an independent, cen-
tral and non-commercial meeting point for ter-
minologists, translators, and technical writers to

exchange knowledge on terminological subjects.

1Idea

After having founded a consultancy in the fields
of terminology and translation management and
solutions) in 2004, Rachel Herwartz realized
that there was no central and independent mee-

ting point on the internet to discuss terminolo-
gical subjects.

On the one hand, there are web discussion
platforms which also cover issues in the field of
terminology work and translation such as e.g.
the “tekom webforum” (wwuw.tekom.de) or the
BDU discussion platform. However, these are
not independent as they are only accessible to
members of the respective associations. Their in-
tention is to support expert discussions among
the associations’ members.

On the other hand, there are web portals
such as “DTP — Deutsches Terminologie-Portal”
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Fig. 1: Introduction, navigation bar etc.
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(www.iim.fh-koeln.de/dst/), the web portals of
the University of Innsbruck (Austria), Saarland
University and University of Leipzig (Germany),
Vaasa University (Finland), or “ETIS - Euro-
pean Terminology Information Server”, see also
(SPAETLING 2002). These portals only provide in-
formation (in different forms and with different
focus on terminology issues), but do not offer a
possibility for discussion.

Keeping this in mind, the idea of an open, in-
dependent and central discussion platform on
terminological subjects was born.

2 Status, Members and Associates
www.terminologieforum.de started in January
2005 and is an individual website, supported
by TermSolutions (www.term-solutions.com/)
in providing webspace and technical support.

It is a non-commercial, non-profit website,
open and free for any interested person.

Up to now, the forum has approx. 5o registered
members, mostly technical writers and translators.

Herwartz, Wollbrink

The forum cooperates with the DTT (Deut-
scher Terminologie-Tag ¢.V.) and its various
boards are moderated by e.g. Prof. Dr. Klaus-
Dirk Schmitz (FH Cologne) or Dr. Felix Mayer
(SDI Munich).

3 Structure

Figure 1 shows the start page and navigation bar

of the “terminologieforum”, where you can find
“Search” function, a list of members, a calendar

of events, a list of links.

On the right hand side, information on the
latest contributions and their status as well as on
the members last online is given.

Below this “introductory area” you will find
the “discussion area”, containing several catego-
ries and their boards to post contributions (see
Fig. 2).

Current user languages are German and Eng-

lish, further languages will follow.
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Fig. 2: Categories and boards of terminologieforum.de
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www.terminologieforum.de

The forum is subdivided into the following
categories in which members can enter and read
contributions to the respective subjects:

— terminology work (including the boards Ger-
man, Multilingual),

—  tools,

— terminology databases,

— translation memories,

— software localization.

Furthermore, the forum provides a collection of
links and a calendar of events.

Following questions have been of special inte-
rest over the last few months:

1. Which literature can be recommended for
students in the field of terminology work?

2. Where can you find information on the diffe-
rences among the various translation memo-
ry and terminology tools or information on
termcheckers?

Further issues have been the provision of rules
on how to form denominations as well as ques-
tions on converting data from one terminology
database into another.

4 Prospects

The discussions are currently followed by many
interested persons so that the forum provides a
productive exchange of information.

If desired by the members, new categories
(e.g. “Machine Translation”) can be introduced
at any time. A category to gather new subjects
for master theses/Diplomarbeiten is planned as
well.
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Appendix

Appendix

The efforts toward standardization have spar-
ked off numerous research projects and initiati-
ves which have proposed and developed various
standardized formats or lexicon models. While
some of these standards (e.g. TMX) already have
found wide acceptance and are supported by a
growing number of commercial applications the
fate of others is still undecided. Only future de-
velopments will show whether a given standard
will actually be adopted by the language indus-
try or rather be replaced by formats yet to come.
At any rate, standardization of terminological
and lexical resources is an important research
field which will doubtlessly receive considerab-
le attention also in the years to come. In order
to facilitate the orientation within this dynamic
field we decided to compile a short reference sec-
tion which contains a — surely not exhaustive —
list of past and ongoing standardization projects,
file formats and organizations actively engaged
in standardization issues. This list contains short
definitions of important terms and projects dis-
cussed in this issue and provides links to websites
for further reference.

1 Projects

ISLE (International Standards for Language
Engineering). International project which ai-
med at improving the accessibility and availa-
bility of language resources. See www.ilc.cnr.
itl EAGLES96/isle/ISLE_Home_Page.htm.

LIRICS (Linguistic Infrastructure for Interope-
rable Resources and Systems). This ongoing
project aims at providing ISO ratified stan-
dards for language technology to enable the
exchange and reuse of multilingual language
resources. See hetp:/lirics.loria.fr/.
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MILE (Multilingual ISLE Lexical Entry). Mo-
del for the lexical representation which is
based on an open core set of data categories.
See for ex. http:/www.ws3.org/2001/sw/Best-
PracticessWNET/ISLE_D2.2-D3.2.pd}f.

SALT (Standards-based Access to Lexicographi-
cal and Terminological Multilingual Resour-
ces). Open-source project for creating open
standards in order to facilitate the integration
of terminological and lexicographical resour-

ces. See http:/fwww.loria.fr/projets/SALT].

2 Formats

MARTIF (Machine Readable Terminology In-
terchange Format). SGML-based format for
exchanging terminological data between and
among different terminology database sys-
tems published by ISO TC37/SC3 in 1999.
See hutp:// www.iso.orgl.

TBX (Term Base eXchange). Open XML-based
standard developed by the Localization In-
dustry Standards Association (LISA) to sup-
port the exchange of terminological data, see
www.lisa.org/standards/tbx.

TMX (Translation Memory eXchange). Open
XML-based standard exchange format for
translation memories developed by LISA to
allow easier exchange of translation memo-
ry data between tools and/or translation ven-
dors, see www.lisa.orglstandards/tbx.

OLIF2 (Open Lexicon Interchange Format).
Open XML-based format developed by the
OLIF Consortium to support the exchange
of terminology and MT lexicons, see www.
olif net.

XLIFF (XML Localization Interchange File
Format). Specifically designed to support the

75



localization of data. XLIFF has features for
updating strings, revision control, marking
different phases of the localization process,
word count calculations, the provision of al-
ternative or suggested language translations.
XLIFF is an open standard. See http:/lwww.
oasis-open.org/committees/xliff-

3 Organizations

LISA (The Localization Industry Standards As-
sociation). Since 1990, the LISA Forums and
Global Strategies Summits have been dedicat-
ed to delivering best practices and standards
for facilitating international business. See
hitp:/fwww.lisa.orgl.

ELRA (European Language Resources Associ-
ation). Established as a non-profit organisa-
tion in 1995, ELRA’s goal is to make availa-
ble the language resources for language engi-
neering and to evaluate language engineering
technologies. See http:/fwww.elra.infol.

ISO (International Organization for Standard-
ization). Founded in 1947 as the successor
of the National Standardizing Associations
(ISA) established in 1926, ISO is a network of
the national standards institutes of 156 coun-
tries. The organization develops International
Standards required by business, government
and society. See http:/www.iso.orgl.

OASIS (Organization for the Advancement of
Structured Information Standards). Found-
ed in 1993, OASIS is a not-for-profit, in-
ternational consortium that drives the de-
velopment, convergence, and adoption of
e-business standards. The OASIS Localiza-
tion Technical Committees (TC) include the
Translation Web Services TC and the XLIFF
TC. See hetp:/fwww.oasis-open.orgl.

OSCAR (Open Standards for Container/Con-
tent Allowing Re-use). OSCAR is LISA’s
working group for the development and
maintenance of open standards for the lan-

guage industry. Founded in 1997, OSCAR s
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dedicated to the development of open stand-
ards. Standards worked out by OSCAR in-
clude: Translation Memory eXchange (TMX)
— the certifiable standard for the exchange of
translation memory data; — the standard for
exchange of structured terminological data;
and Segmentation Rules eXchange (SRX)
— the standard for exchange of information
about how translation tools segment text. See
hitp:/fwwuw.lisa.org/sigs/oscar].
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