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Abstract 
Market surveys in industrial companies have pointed out translators' demand for integrated specialist 
dictionaries in translation memory tools which they could use in addition to their own compiled dictio- 
naries or stored parts of text. For this purpose the German specialist dictionary publisher, Langenschei- 
dt Fachverlag in Munich proposes a global solution together with experts from the University of 
Rennes 2 in France and well known Translation Memory Providers. The method and conversion-tools 
for lemma-oriented dictionary entries into concept-oriented terminological entries are based on lexico- 
graphical and terminological ISO standards: ISO 1951 for dictionaries and ISO 16642 for terminology. 
This operation is fully integrated in the editorial XML workflow and applies to a series of specialist 
dictionaries which are now available. 
This paper intends to present the methodology that was used for mapping machine readable dictionar- 
ies onto concept oriented structures and the adequacy of the proposed solution to the market demand, 
its feasibility and first results. 

1 Meeting the actual professional translators' needs 

The specialised translation volumes are steadily increasing especially in the technical, 
economical and juridical fields. In the same time, companies and institutions which are the 
main order-givers have to cut down costs and in many cases the budget for language commu- 
nication undergoes a very strict control. As a consequence, a lot of easy and repetitive trans- 
lation tasks are achieved by non-professionals or translation software and professional trans- 
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Iators are given the most difficult texts to translate for which they have to charge at a reason- 
able rate in order to keep getting orders. 

In this context, they have to optimize their work-flow at a maximum and are looking for 
time-sparing tools and strategies. 

In the past decade, terminology management and translation memory providers have 
equipped them with most valuable translation management tools which enable them to com- 
pile their own dictionaries and to store their validated translated text-segments in order to 
reuse them in future translations. These tools are regularly improved in new versions which 
offer users a better comfort. On the other hand, dictionary publishers who have been for 
years the main tool providers for professional translators have digitalized their dictionary da- 
ta and published several generations of electronic dictionaries, regularly adding new features 
in order to provide updated bilingual specialist terms. 

The next challenge is to propose now a global solution with a unique tool which will en- 
sure translators the reuse of their stored data together with an easy and quick access to the 
specialist terminology they never had translated before and therefore need. This unique tool: 
translation memory with "à la carte" integrated specialist dictionaries will save time-consum- 
ing internet researches and browsing in print or electronic dictionaries. 

2Ajoint challenge for TMS providers and dictionary publishers 

TMS providers and bilingual specialist dictionary publishers have the same target group 
but completely different approaches in data management and product marketing. The global 
solution we propose to translators means some major changes in the dictionary publishers' 
data processing and in TMS product concept. For both of them it means cooperation with 
other partners and hence a profound need for standardisation in matter of data-modelling and 
presentation. 

One of the main challenges of this project has been to convert thousands of lemma-ori- 
ented lexicographical data from bilingual specialist dictionaries into concept-oriented termi- 
nological data to be integrated in the translator's workbench. A method, concrete XML-mod- 
els and encoding and finally a converter - described in §3 - have been developed by data- 
modelling experts from the University of Rennes 2 in France. As TMS providers wish to li- 
cence data from different specialist dictionary publishers and specialist dictionary publishers 
offer their data to different TMS providers, a concept-oriented data representation based on 
ISO standards has been chosen for smoothly data-exchanges. From now on this final data 
conversion has been added in the previous editorial work flow which allows publishing spe- 
cialist dictionaries in all possible publishing devices from a single source. 

3 Transforming lemma-oriented data into concept-oriented terminological entries: 
Methodology 
3.1 Example oflexicographicalentries 

Figure 1 shows four typical entries from an english-german technical dictionary. 
• Entry 1 and 2 are "referring entries". They only indicate that "aerating root" and 

"aerophore" are synonyms of "pneumatophore" in its first meaning. 
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• Entry 3 indicates that "pneumatocyst" has its own equivalents in the domain of botany 
but it is a synonym of "pneumatophore" in its second meaning (zoology) 

• Entry 4 indicates that "pneumatophore" has two meanings according to the domain 
where it is used and that it has two german translations for the domain of botany and three 
translations for the domain of zoology 

1:, aerating root a.  pneimatophore 1. 
2. oorophoro  s.   ¡JiKjurastophojre 1. 
3:, 9MMua&toey*t     1.      •:     Bot)     Ptieumatosfste     ŕ,      Lufck*auaex     f 

Pnnataåt-ttphart t   2.   s.   pneutaaituplKire  2. 
ri« einem: 

4. pnoumatophoro     J,,      (S:     Satí     iiwmmatopher   -n,     Ätíjmwuszel     f;     2. 
Pneunuktophof n,   Schwiraraglocííe  f,   Gasflasche f  frier Siphanophoren) 

•: too) 

Figure 1. Typical entries 

3.2 Mapping methodology 

This way of structuring data is "lemma driven": each linguistic unit appears in the 
nomenclature of the dictionary, which is convenient for alphabetic access to the entries by a 
reader. For converting such data into a "concept oriented" structure acceptable by usual ter- 
minology management systems we had first to identify and map data elements from one sys- 
tem to the other and in a second time to convert lemma oriented structures (one linguistic 
unit and all its meanings) to concept oriented structure (one meaning and all its designa- 
tions). 

The TermBridge semantic repository (http://www.genetrix.org) developped in relation 
with the french Normalangue project has been used for the first task of identification and 
mapping of the data elements. It contains all the data elements and permissible values found 
in ISO 12620, which are specific to terminology (like "Term") and, for lexicography, data el- 
ements and permissible values found in the new version ofISO 1951 (such as "Headword"). 

Correspondence has been established between data elements (for instance what is in lexi- 
cography a "Headword" or a "Translation" is in terminology a "Term") but most of the ele- 
ments are identical ("Part of speech" or "Grammatical gender" for instance). The conclusion 
was that all the observed constituants of machine readable dictionaries have their counterpart 
in terminology repositories. 

The second task has been to convert structures. Rules have been established in order to 
cluster linguistic units having the same meaning by grouping referring entries with the entry 
to which they refer. 
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puetUoAtûpbûtô 

(en         j    í        tle       J 

ŕ^\     /"~"\     /•     •~• f   Bot    )                  Zao                    f   Bot                   f   Zao 

(^   (^   (^   ty 

psaiaiatuptiü« 
iwwtiag rotit 
a*rc>phure 

••«•••••••1••• 
paeumuftłcssl 

PjlaiittelOpbuł (ú} 
ACranwurxd (f) SeliwiHiœi^ockeOD 

Gaatiaedie tö 

Figure 2. Clustering of the synonyms 

Another structural issue was that of the factorization of lexicographical elements (for in- 
stance in Figure 1, the note"der Siphonophoren" being after three translations applies to all 
of them). This structure is frequent in lexicography but standardized terminological formats 
don't admit such a feature. Consequently the solution was to replicate this type of informa- 
tion when necessary, that is for each term in this case. 

3.3 Building an XML subset: LexTerm 

In order to be platform and application indépendant, it was agreed with the translation 
memory providers, that the result of the conversion would be an XML format conformant to 
Geneter, a standardized Terminology Markup Language defined in ISO 16642 (Annex C) 
easy to import into any software via an XSL stylesheet. Geneter is ,,generic"which means 
that it takes into account all the terminological data categories defined in ISO 12620. A sub- 
set corresponding to the data categories and to the structures of technical dictionaries has 
been produced by applying the XML subsetting rules described in ISO 16642 C6. The result 
is the LexTerm model (http://www.genetrix.org/dtd^exTermVl-2.dtd) which is publicly 
available so that anybody can produce data compatible with the translation memory 
providers import routines. 

3.4 Conversion 

Source data (Langenscheidt technical dictionaries) being encoded in XML, the conver- 
sion process consisted in transforming an XML tree into another XML tree according to the 
rules previously mentioned. Then it was possible to generate "terminological entries" ac- 
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cording to ISO principles by separating each meaning with all its designations in the differ- 
ent languages. For our example, the result is two "concepts" belonging to different domains: 

|itieufflu((i(»hor*-Bo<at»y                     pneamatn|>k>re-ZfHilugy 

Gj ©     0 © 
pQcumobaphnre 
iWP>1iDg root 
»erophor« 

PreumstegAoc (a) 
Atemwuraeä (i) 

parai ain6aphnni 
pneu ni atoeàsl 

ftiBuntHäcgilboc (•) 
5eJiwjmiB^w?te(0 
OiUit3asiatu(i) 

, Figure 3. splitting concepts 

3.5. Source and target XML encoding 

The two following XML examples illustrate the parallelism and the divergences between 
the lexicographical model and the terminological model. 

Figure 4 shows the XML encoding of the entry "pneumatophore" (Figure 1, line 4) con- 
forming to ISO 1951 (note that it is not the real Langenscheidt encoding which is older than 
the revision of ISO 1951 : structures are similar but their expressions are different) 

<Dl*UOeAEyv*iel<S* -  'UBOaV08'  S>COIil0 -  'U2fB\lm<i' 
<MKlionaryEntjpy l<fOM.m.<it>" ' 11" 

«•••••••••• - '4ti" 
targctlengu3r3C «  '4a*> 

<^«đvK.i*•W•iO]>!i«*</H*a<*»M-' 
CSens^ßrp> 

*^ubiectFicid>Bot-vSubiesiFi<ilcP 
<TL4srislatiEmCtn> 

<r.cunsiAtiaa>Pfveuiiu.tcphor</r.ransslakian> 
4Pa.rfcQtSp*ech value » *noanV> 

<ftcansuationCtn> 
<TesnaLs tlonCtn> 

<V cs na 1 at. ioTi>Atar*wur2ol</7 ransïI sti.on> 
>ulrsrcmuEi.ca.lG&ndsr: valu« »  'četrdrilft*'«/> 

<<'7RHUuatfsnCCft> 
</8»>iíi*¡3H» 
<S*tW*Glr'* 

<"Pubj ect rielrf>îôo</SMb3»«tFiél<l> 
<reftnSWt.iOitGCHa- 

<f.ran.a !«tiœnCtn> 
<rranaIa tion>Fneuraa toptorC/ľcansla tion.> 
*;r'iitfcC'f%^cch val«« *•  'noun'/?* 

<JVmn*lKkiani',hxi> 
<V raas J »t i >iaCtn> 

<l'i-&i\xl*ti&ti?S'ztmiirmibZ'zkK<??zai'i%iaLi.-Z'n> 
<0iaiS!idt.ical.i5i:i'ider valu« ~  'ie!KtniiieV> 

< /t.ra n.*sla.tl<mCfc n> 
<r.caMlaticnCtto 

<rranaJLa tianXSuariaach*<fT.ta salï tion> 
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•>. <j3i.=aur*aE:ieAi03sr:d(S:f: v*. :J«   *    ' ftt»i,n'in«ř* í*> 
31.. </rr,3;r.^la^iunC-:n> 
3ž. <lslot^CJOJf &*phufcOptoiżefi* r'Nof,e>- 
Sì- <•£$•#1«•*;••••> 
M, </S^i5,iseGxp:> 
••, <JU%Gbionbrb<&ntiY> 
•, <• üic t. •••• ry> 

Figure 4. XML encoding of „pneumatophore" 

Figure 5 contains a result of the conversion: the conceptual entry based on the second 
meaning of entry 4 (botany). 

As an instance of the LexTerm dtd, it validates against the URL previouly seen and Lex- 
Term being a subset of Geneter this sample validates against http://www.genetrix.org/ 
dtdATermBridge_VOO/dtcyTermBridge_VOO.dtd. 

1. <•••••»• vsi:Kitfn **  *••••••••.•* ••••••* «,  *:L<SKTaniV'i.-.2* 
2. <r*.eeiDOioeieaiEKtty 1••«1•«•~'•'••••-9'> 
3. <suBjeetTieid>BatiBjrirtubjesstDieXdy 
4r     <Lanoue.ueCtu val(i.4""eft'> 
•S.      *leœCcri> 
€ • <TssĽm>pr,aymíitcph<5re-':/ľí5itíí> 
7» í/ftfflStní 
S.       <?«œïtft> 
^. <Tffinr<>pneu#atxey^t</f^XiP 

</TersnCtxi> 
.banoua<reCt.n> 
;banauageCtft vala«=*«:'? 
<Teoactn> 

<T« •5>?•«••• tcp'ha r</T« rr>> 
•iPiccö£Sf«*eh valcs -  'rKsunV> 
<HotB>dsc iiiptonuptotisB</t<i3ts> 

</re nrCtr.> 
*ľ?«ewC£n> 

«"«•>••••»1•••>•••<»'"•••> 
iöc3ffi»tiai:iß«»deE îslya -  'Hatfnt&aV> 
<Nec<s><!*f Aiph<snoeft4S0n-:.-'HOi<s> 

</ľeuí»í«!> 
<Feo?2ui> 

24. íľŕfffi>«äSri*#CW<f»»> 
25>       -<yjCi*imvsfciraiGeri^r value ~ *6?minirJ^V"'' 
£5,        iNots>d*st: upb2iv2Fb~-^n</Mofce2 
*?,      </••••*•':> 
2fê. *"•»•••••<2«€ f:n> 
29.  </Tcrrai:fi<sdogi<aiEs^ry> 
••. «i'GenstœO 

Figure 5. XML encoding of the botany related entry 

4 The product 

6 specialist bilingual dictionaries in the language combination English-German/German- 
English in Electrical Engineering-Electronics, Architecture and Construction, Chemistry, Bi- 
ology, Medicine, Business and Banking and 4 large technical dictionaries in English, French, 
Spanish and Italian including altogether more than 1.600.000 specialist terms in over 100 
subject fields should be available on the market by the end of 2006. 

Translators who either already work with a TMS tools or new users will be able to pur- 
chase the integrated dictionaries from their TMS provider and get easy and quick access to 
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one of the largest collection of bilingual specialist dictionaries in Europe. A yearly update is 
planned for each subject field. 

The following example of screenshot shows a very user-friendly interface. The unknown 
specialist terms in the user's language are marked in the partly translated text. At the bottom 
of the diplay different possible translations with reference to the source, subject field, seman- 
tic and pragmatic information are proposed. The user needs only to choose one of them and it 
will be placed automatically in the translated text. 

KSSKSBES  
¡£».b» &***,fl* jffwa,,^Mott.&*vtt >y 

; Ja*Ji^*J%*ŕ^i£ľeFJŠÍŕAil^2B 
'JjJ**5'* ^r*4,"-V^r.^-^-*u:iff;^;>Ai 
'M "'  '    ^  

,;,5*,;r*>A*i,'A- - 
u^i^^_^iLrkiEiu5 '!-    ' "V 
?iM#*5S?p.*"i..;.rT   ' •'/; ' 

^•^•^^^^^•^^^«4^^^"-1= ^ 
¡j iUrfimMM*MMAMm%nnw^^'iMtUU^^ ••••***^•»•^^^1•»•*••••*••^• 
•»••••*& ^'V^S^fe^^^^^-ja4'4**WW*JP*uiS*^S*#l<*Ae4-fo^4 C>B*fc**Itt&**,aH 4«rt*W^»HbfcraHř*s**HíJS. 
'•_•* ••&••••••••^•&•••••••••••/•••••••&•••• M*í4 ^*•^••••,••••4•<•&«««•<••••••••»•••(•^* •••^&•& ^ivai3 •••• 
J*«^9W«Wŕ*^HA**»l#«Wr^W#*«ft^ 
'£&•^4^:•«•&*^& 

:••& 
•• 

•• *%p* » ••••ém jj*%>*w*wflw.••-4••^•••••••••••'••••• •• &aan>Mawp t»**»fit^**£••-*«•+••••*vtUgsmat 
\^^^fP^nAP^^i^^^^^*Jt^mh^iM4^i&^ 
| CUf*T*abw**wWl*b*w,& •? 
~   ' "' i-j^!fr^pw*Mjs**i^*irt3| <5»fttíe»a<H#Er,^í»řnjKf*»ř»»«-*«»í^ří«ta «».*¥*•^4 i^M**^**Jp^'^aKSiES4 ,   ; 

*^^fr&famB&^^i^ViE^g.^^%W^^g^ 
•'••••••?>••*|••••.••)^1•?•^^1•|•••^ ' ^ ~ ' "^ ^ "— ' ^ ' "   "   '  jä 

{; *i**xi.n _•_ jysaa_. 
í *&fa&^m&^&^it*mwte^&*V~&^H* ^••«•^••>•*^*>•*•*•**•«•• :•••* mTm***mv**>****~%i *&^^Uwmx<mi^mi&iemJ>#x>a*.tbM>% ••*•,•*••••**,•** wt 
"^^«^m,K^«4wvS?rK*»«S««!tř^^l&*^řííí' ••, W* 9K****P4'^*^S!-''^;iv^Ht'HH*^' 
:,>^•^••***••••••••••!••^***••&• «o««i 

JSBMtotf<fcfl Ve^UCf* A' 
|••*•^•^^^8•^^10>^*•*^•^^^ ^is*w*rb&4*rvwT^m^i*JW** 
*»& #J*w *w **Sl^t*M i*br&~ •• ŕ» •••**«•*•?*•••*•< én *••* p &ŕ 
g^^i^fcpEj*&ïf*,~>*î»,Ç,J2J* 
fös*« ••^•••••*(<<>**& ^>-^a^f*^'M3Lv**rt^w^t^"i^^vW*H*^*4A^Wi*!*'*fe#4brM' 
¡•**•*•* 4« enx*>*8Qt3Kg*&i&Mn& «^••••***»••*«» *¿•••••••••• ••1•1*••••••• Ě» *tiaea*r4s 

fe^*-fe-^^^^*J^ffij^^^ 

ï«* ^w*-%w 
brw^^1 

TK*S4»ä^íSi. 

•?•£•* 
••&•••••• 
U44'i 

«Bätffí 
*&&ì' 

Figuře 6. An example of a screenshot 

5 Conclusion 

Although we are aware of the limits of this tool which are in fact the limits of bilingual 
specialist dictionaries, we are proud of our contribution to the efficiency of professional 
translators' work. This solution is one ofthe best illustrations ofthe evolution from a special- 
ist dictionary publisher to a language content provider in cooperation with the language in- 
dustry and university research. 

Last but not least the described "global solution" points out the growing convergence of 
Lexicography and terminology for the future issues of language communication. 
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