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Abstract

The DicoPro project addressedhe needfor a uniform, platform-independeninterface for accessing
multiple dictionariesandotherlexical resourcewia thelnternet/intranetdBasedon HTML andJava, the
client softwareis designedo shieldthe end-user typically languageprofessionalgwriters andtrans-
lators) aswell asthosein the educationakector— from storageandfile formatconcernsThe DicoPro
seneris arobustcross-platformlava programwhich givestheuseraccess$o multiple dictionariesvia the
Internet.In orderto handledatacomingfrom multiple sourcesa powerful transformatiortool (XML-
Trans)wasdevelopedfor conversion,validationandindexing of the dictionary data. The multilingual
dictionariescurrentlyavailableareprofessionalcommercial-gradeeferencenorks, licensedfor testing
purposesvithin the DicoProprojectfrom several prominentEuropearpublishers.

1 Background and Overview

1.1 Context

The DicoPro project, which ran from April 1998to Septembel999, was a project funded
within the EU Multilingual Information SocietyProgrammeMLIS).t The aim of the project
wasto develop a uniform, platform-independeninterfacefor accessingnultiple dictionaries
and other lexical resourcewia the Internet/intranetsThe project broughttogethertechnical
expertsfor programdevelopmentmajor dictionary publishersproviding dataandinsightinto
usageof thedataandlanguageprofessionals$or testingandvalidationof thetool.

The backgroundo this projectwasa dictionary sener (DICO) developedat ISSCOin 1990.

DICO includedsimilar functionalitiesto thosedescribedoelow, but was developedto run on

alocal areanetwork [Robert/Petitpierrd997]. The DICO systenmwasbasedon a client-sener

architectureindofferredtwo interfacesxdico andtdico, to accommodat&nix workstatonsun-

ning X-Windows andPCsvia a simpleterminalmode.After morethana decadethe program
is still operationabn the University of Genea network. It providesaccesgo ten monolingual
andbilingual dictionariesandis regularly consultedoy hundredsof users.The MLIS DicoPro
projectcanthusbe seerasanaturalnext generatiorof dictionaryseners,takingfull advantage
of theInternetandthe growing potentialof e-commerce.
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1.2 Project aims

Thedevelopmenbf adictionarysener entailsmorethanjustthe designandimplementatiorof
asetof programsThe DicoProprojecthadthreespecificgoals:

e Data thecorversionof sereraldictionariesto electronicform, storedin standardsGML
format.

e Tools the developmentof a uniform, cross-platforntool to enabletranslatorsandother
languageprofessional€onnectedo anintranet(or internet)to consultdictionariesand
relatedlexical datafrom multiple sources.

e Licensing the explorationandassessmerdf variousdistribution andlicensingschemes
for electronicdictionarieswherebyusabilityandconvenienceof theend-users balanced
with the needto protectthe propertyof publishers.

1.3 Target audience: language professionals

In their day-to-daywork, languageprofessionalsin particulartranslatorandtechnicalwriters,
consulta variety of dictionariesand other referenceworks. For example,a single task may
requirethetranslatorto consultseveralmono-andbilingual dictionarieso ascertairthe precise
meaningof awordin agivencontext. Traditionally, thesewereall paperbasedvorks,but today
moreandmoresuchresourcesreavailablein electronicformat, distributedon CD-ROM.

Unfortunately the power of today’s advancedsearchtechniquess hinderedby the variety of

formatsand proprietaryinterfacesof theseofferings. Even amongthe offerings of a single

publisher not all CD-ROMs have the sameinterface.Usersarerequiredto dealwith multiple

searchprograms,cluttering their screenswith redundantwindows and toolbars.Concurrent
accesdo the samedictionary by multiple usersmay not be possible,dueto the lack of site

licensingschemegnablingsharedaccessforcing usersto passCD-ROMs backandforth by

hand.

Thislack of userfriendlinessoftenleadslanguageprofessionals$o prefertraditionalpapervol-

umes but they therebylosethe potentialof the powerful searchcapabilitiesofferedby desktop
computergo improve andfacilitatetheir work. As such,companieg@ndorganizationsnvolved
in translationandtechnicalwriting investlessin electronicresourceghanone might expect,
leaving somelanguageprofessionalaith lessaccesgo online dictionariesthanthe average
homeuser

In the future,asthe networked PC becomesibiquitousJocal accestso a CD-ROM maynot al-
waysbe possibleor desirablehencetheneedfor a site-orientectlient/sererapproachgncom-
passingmultiple end-useplatforms(Windows, Mac, Unix, etc) andbasedon non-proprietary
standardgi.e. SGML, HTML). Thoughresourcesarebecomingavailableon the Web, access
to the datasuffersfrom mary of the sameproblemsdescribedabove. As with CD-ROMSs, for
eachpublisherandeachedition,a new window is required.The plethoraof resourcesoundon
individual sitesis oftennot properlydocumenteé@ndof limited, if not dubiousquality:.
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2 TheDicoPro" Open" Solution

TheDicoProconsortiunmdevelopedwhatis anticipatedvill beacommerciallyiabletool based
on existing openstandardsThe dataformatsusedin the systemrely on SGML, HTML and
XML technologiesThe client andsener tools have beendevelopedto run on a wide rangeof
platforms.In particular all developmentwas doneusingthe portableprogramminganguage
Java. In this section,we describehe corecomponent®f the systemin somevhatmoredetail.

2.1 Thedictionary data

A numberof bilingual andmonolingualdictionariesweresuppliedby the DicoProconsortium
partnerdor usein theproject.Typically, sourcedataobtainedrom projectpartnersvasmarked
up in SGML-like fashion.This datawas corvertedto valid SGML wherenecessaryThis in-

volvedcorrectingcodingerrors,extractingthe underlyingDTD, andthenverifying theresults.
TheseSGML files werethencorvertedto XML usingthe standardSGML tool "sx" developed
by Jame<Clark.

2.2 Convertingthedata: XMLTrans

To transformdictionary entriesfor displayin HTML, a transformationtool, XML Trans,was
developedfor DicoPro [Walker et al 2000]. The XML Transtransducetakes asinput a well

formed XML file anda setof transformatiorrulesand givesas outputthe applicationof the

rulesontheinput XML file. It wasdesignedor the processingf large XML files, keepingonly

theminimumnecessaryartof thedocumenin memoryatall times.The programwaswritten

in Javaandusesan XML DOM parserFor eachdictionary a setof XML Transtransformation
ruleswaswritten andtheniteratively improveduntil theresultantHTML wassatisfctory

XML Transwasalsousedto extractrelevantfields from entriesfor indexing. For instancethe
translationcomponenof a bilingual entry can be extractedandindexed to allow the userto
searchthedictionaryusingonly thetranslationfields of entries.

2.3 TheDicoPro server

Once prepareddatais storedon the DicoPro sener, which is a robust crossplatform Java
program.It wasdevelopedusingathreadedesignallowing it to handlemary concurrentsers
accessingliversedata.Connectiongo the sener aremadeusingstandarcHTTP requestsand
arethuscapableof passindfirewalls. The sener canberun aseithera standalonapplication,
or asa Servletfrom within awebsener suchasApache This secondnodelpermitsfiltering of

clientsby IP addressaindthe useof SSLencryption.

Dictionariesare distributedin encryptedbundleswhich canonly be decryptedwhenaccom-
paniedwith the correctlicensefile. A numberof securityfeatureswereaddedto the sener to

preventtamperingwith the dataor licenseparametersAny tamperingwith the dataor license
file renderghe datauselessFacilities werealsoaddedto enforcethe licenserequirementsie-
scribedin Section3 below. For instancethetime ontheclientmachinemustcorresponavithin

areasonable@angeto the time reportedby the sener for a connectionto be establishedThus
thetime onthe sener cannotsimply be "rewound"to preventthelicensefrom expiring.
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2.4 TheDicoPro client

The client is also a crossplatform Java applicationwhich can be run on Windows, Unix or
MacintoshsystemsAn appletversionof the clientrunsfrom within awebbrowset

The client connectgo the Dictionary Information Sener (DIS) which providesit with a list

of availabledictionaries(fig.1). Onceopenedeachdictionary hasits own spacewith its own

menusand optionsfor searchingand displayingresults.Multiple dictionariescanbe opened
and consultedat the sametime (fig. 2). A numberof indexes suchas prefix, suffix, regular
expressionandinflectedform areavailable.

3 DicoPro ¥2.0 - MLIS Project - Netscape

File Edit Wiew Go Communicator Help

T 4 J 3 & 2 B I & 8 &
Back Forward  Feload Home Seaich  Metscape Frint Security Shop Stop

w“Bookmarks \gg Locatlon:Ihttp:Hdlcopro.unlga.chf’D\coF’roPubllcx‘

i &InstantMessaga Internet Nouveautés Avoir Membres Marche

-5 49 ISSCO (¢) Universi
: . £ ¢) University of Geneva
DICOP’ 0 2')00 Domninique Petipieme - Gilbert EOBERT - Derel Wallier
e &
] .Jm Remate DIS at hitp:fidicopro.unige.chipublic/DIS
@ & Test DicoPro DIE Service
@ W italian-English (Letter &, HarperCalling ISSCO
e | ] English-Halian (Letter &, Collins)
= T . .
o [ tonaue fngaie et A chete Dictionary Information Service
@ | webster 1913
http://dicopro.unige.ch/publie/DIS
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Eefore getting started, it is probably a good idea to lock at the DicoPro user matual

Dictionaries currently available on this server

Please read the copyright information

* HarperCollins Enghsh-Ttahan Dictionary (Letter 'A%

Connecter This dictionary is provided from HarperCollins for demaonstration purpases.
* HarperCollins Italian-English Dictionary (Letter 'A%

This dictionary is provided from HarperColling for demonstration purposes.
* Hachette Dictiotmaire de la langue francaize (Lettre 'A")

Elease note: The lavout of the entries has not been endorsed by Hachette hd|
= =e=] |Document: Dore E sl |
il Start | ﬁDicqu Y20-M... %Java Cansale | @%ﬁﬁﬂ 9‘)@ 9:34 &M

Figurel: DicoProlnterface

Theclientsoftwareenablesimultaneousicces$o multiple lexical resource$rom adiversityof
well-respectegbublisherslt providesa uniform interfaceallowing parallelqueriesin multiple
dictionariesyegardles®f theactualphysicallocationof theresourceEachuser(or usergroup)
canselectthesetof dictionariesto be consulted.
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Figure2: Accessingnultiple lexical resources

3 Licensing schemes

Offering accesgo multiple dictionariesonline for a fee over the internetis a relatvely new
developmentfor which no standardnodelsexist. The DicoPro project devoted considerable
time to investigatingthe issuesrelatedto this topic [Petitpierre/Murphy1999]. Two primary
licensingoptionshave beenimplementedEachdictionarycanhaveits own licensingscheme.

One licensingoption is an unlimited licensefor a certainnumberof users.This schemeis
intendedfor userswho have a constantneedfor eitherthe technicalor generaldictionaries,
andare preparedo pay a high price for the initial licensefee in orderto have unlimited use.
Theonly restrictionis on the numberof concurrenusers.Thisis atraditionalway of licensing
software, and is alreadymore userfriendly than mary software packagesvhich are tied to
specificworkstations.

A secondimplementedicensingoption is a time limited licensefor a certain(or unlimited)
numberof users.This option allows frequentusersto budgeta more manageablgrice per
month,perseveralmonthsor peryeat

As mentionedin Section2.3, the licenseparametersre protectedby a numberof security
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featurego preventsubversionor tamperingof thelicenserestrictions.

4 Conclusion

The DicoProconsortiumdevelopedwhatis anticipatedo be a commerciallyviabletool based
on existing openstandardsWith the tools written in Java andwith HTML, SGML and XML
as standarddor datamark-upanddisplay purposesthe systemis assuredo be flexible and
platformindependentThe client software enablessimultaneousccesso multiple lexical re-
sourcedrom diversepublishersit providesauniforminterfaceallowing queriesacrossnultiple
dictionaries regardlessof the actualphysicallocationof the resourceThe licensingschemes
available allow the dataprovidersto stipulatethe costand accessonditionswhile providing
securdanteractionmechanismsor siteanduservalidation.

Notes

1The project was funded by the EuropeanUnion and the Swiss Federal Office of Science
and Education. For a full list of partners, detailed project reports and an on-line demo cf.
http://ww.issco. uni ge. ch.
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