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Abstract

The DicoPro project addressedthe needfor a uniform, platform-independent interface for accessing
multipledictionariesandotherlexical resourcesvia theInternet/intranets.BasedonHTML andJava,the
client softwareis designedto shieldtheend-user– typically languageprofessionals(writersandtrans-
lators)aswell asthosein theeducationalsector– from storageandfile formatconcerns.TheDicoPro
server is arobustcross-platformJavaprogramwhichgivestheuseraccessto multipledictionariesvia the
Internet.In orderto handledatacomingfrom multiple sources,a powerful transformationtool (XML-
Trans)wasdevelopedfor conversion,validationandindexing of the dictionarydata.The multilingual
dictionariescurrentlyavailableareprofessional,commercial-gradereferenceworks,licensedfor testing
purposeswithin theDicoProprojectfrom severalprominentEuropeanpublishers.

1 Background and Overview

1.1 Context

The DicoPro project,which ran from April 1998 to September1999,was a project funded
within the EU Multilingual InformationSocietyProgramme(MLIS).1 The aim of the project
wasto develop a uniform, platform-independentinterfacefor accessingmultiple dictionaries
and other lexical resourcesvia the Internet/intranets.The project broughttogethertechnical
expertsfor programdevelopment,major dictionarypublishersproviding dataandinsight into
usageof thedataandlanguageprofessionalsfor testingandvalidationof thetool.

The backgroundto this projectwasa dictionaryserver (DICO) developedat ISSCOin 1990.
DICO includedsimilar functionalitiesto thosedescribedbelow, but wasdevelopedto run on
a local areanetwork [Robert/Petitpierre1997].TheDICO systemwasbasedon a client-server
architectureandofferredtwo interfacesxdico andtdico, to accommodateUnix workstatonsrun-
ning X-Windows andPCsvia a simpleterminalmode.After morethana decade,theprogram
is still operationalon theUniversityof Geneva network. It providesaccessto tenmonolingual
andbilingual dictionariesandis regularly consultedby hundredsof users.TheMLIS DicoPro
projectcanthusbeseenasanaturalnext generationof dictionaryservers,takingfull advantage
of theInternetandthegrowing potentialof e-commerce.
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1.2 Project aims

Thedevelopmentof adictionaryserverentailsmorethanjust thedesignandimplementationof
asetof programs.TheDicoProprojecthadthreespecificgoals:

� Data: theconversionof severaldictionariesto electronicform, storedin standardSGML
format.

� Tools: thedevelopmentof a uniform, cross-platformtool to enabletranslatorsandother
languageprofessionalsconnectedto an intranet(or internet)to consultdictionariesand
relatedlexical datafrom multiplesources.

� Licensing: theexplorationandassessmentof variousdistribution andlicensingschemes
for electronicdictionarieswherebyusabilityandconvenienceof theend-useris balanced
with theneedto protectthepropertyof publishers.

1.3 Target audience: language professionals

In theirday-to-daywork, languageprofessionals,in particulartranslatorsandtechnicalwriters,
consulta variety of dictionariesand other referenceworks. For example,a single task may
requirethetranslatorto consultseveralmono-andbilingualdictionariesto ascertaintheprecise
meaningof awordin agivencontext. Traditionally, thesewereall paper-basedworks,but today
moreandmoresuchresourcesareavailablein electronicformat,distributedonCD-ROM.

Unfortunately, the power of today’s advancedsearchtechniquesis hinderedby the variety of
formatsand proprietaryinterfacesof theseofferings.Even amongthe offerings of a single
publisher, not all CD-ROMs have thesameinterface.Usersarerequiredto dealwith multiple
searchprograms,cluttering their screenswith redundantwindows and toolbars.Concurrent
accessto the samedictionaryby multiple usersmay not be possible,due to the lack of site
licensingschemesenablingsharedaccess,forcing usersto passCD-ROMs backandforth by
hand.

This lackof user-friendlinessoftenleadslanguageprofessionalsto prefertraditionalpapervol-
umes,but they therebylosethepotentialof thepowerful searchcapabilitiesofferedby desktop
computersto improveandfacilitatetheirwork. As such,companiesandorganizationsinvolved
in translationandtechnicalwriting investlessin electronicresourcesthanonemight expect,
leaving somelanguageprofessionalswith lessaccessto online dictionariesthanthe average
homeuser.

In thefuture,asthenetworkedPCbecomesubiquitous,local accessto a CD-ROM maynotal-
waysbepossibleor desirable,hencetheneedfor asite-orientedclient/serverapproach,encom-
passingmultiple end-userplatforms(Windows,Mac, Unix, etc)andbasedon non-proprietary
standards(i.e. SGML, HTML). Thoughresourcesarebecomingavailableon the Web,access
to thedatasuffers from many of thesameproblemsdescribedabove. As with CD-ROMs, for
eachpublisherandeachedition,a new window is required.Theplethoraof resourcesfoundon
individualsitesis oftennotproperlydocumentedandof limited, if not dubiousquality.
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2 The DicoPro "Open" Solution

TheDicoProconsortiumdevelopedwhatis anticipatedwill beacommerciallyviabletool based
on existing openstandards.The dataformatsusedin the systemrely on SGML, HTML and
XML technologies.Theclient andserver toolshave beendevelopedto run on a wide rangeof
platforms.In particular, all developmentwasdoneusingthe portableprogramminglanguage
Java.In this section,wedescribethecorecomponentsof thesystemin somewhatmoredetail.

2.1 The dictionary data

A numberof bilingual andmonolingualdictionariesweresuppliedby theDicoProconsortium
partnersfor usein theproject.Typically, sourcedataobtainedfrom projectpartnerswasmarked
up in SGML-like fashion.This datawasconvertedto valid SGML wherenecessary. This in-
volvedcorrectingcodingerrors,extractingtheunderlyingDTD, andthenverifying theresults.
TheseSGML files werethenconvertedto XML usingthestandardSGML tool "sx" developed
by JamesClark.

2.2 Converting the data : XMLTrans

To transformdictionaryentriesfor display in HTML, a transformationtool, XMLTrans,was
developedfor DicoPro [Walker et al 2000]. The XMLTranstransducertakesas input a well
formedXML file anda setof transformationrulesandgivesasoutputthe applicationof the
rulesontheinputXML file. It wasdesignedfor theprocessingof largeXML files,keepingonly
theminimumnecessarypartof thedocumentin memoryat all times.Theprogramwaswritten
in Java andusesanXML DOM parser. For eachdictionary, a setof XMLTranstransformation
ruleswaswritten andtheniteratively improveduntil theresultantHTML wassatisfactory.

XMLTranswasalsousedto extract relevantfields from entriesfor indexing. For instance,the
translationcomponentof a bilingual entry canbe extractedand indexed to allow the userto
searchthedictionaryusingonly thetranslationfieldsof entries.

2.3 The DicoPro server

Onceprepared,data is storedon the DicoPro server, which is a robust crossplatform Java
program.It wasdevelopedusingathreadeddesign,allowing it to handlemany concurrentusers
accessingdiversedata.Connectionsto theserver aremadeusingstandardHTTP requests,and
arethuscapableof passingfirewalls. Theserver canberun aseithera standaloneapplication,
or asaServletfrom within awebserversuchasApache.Thissecondmodelpermitsfiltering of
clientsby IP addressandtheuseof SSLencryption.

Dictionariesaredistributedin encryptedbundleswhich canonly be decryptedwhenaccom-
paniedwith thecorrectlicensefile. A numberof securityfeatureswereaddedto theserver to
prevent tamperingwith thedataor licenseparameters.Any tamperingwith thedataor license
file rendersthedatauseless.Facilitieswerealsoaddedto enforcethelicenserequirementsde-
scribedin Section3 below. For instance,thetimeontheclientmachinemustcorrespondwithin
a reasonablerangeto the time reportedby theserver for a connectionto beestablished.Thus
thetimeon theservercannotsimplybe"rewound"to preventthelicensefrom expiring.
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2.4 The DicoPro client

The client is alsoa crossplatform Java applicationwhich can be run on Windows, Unix or
Macintoshsystems.An appletversionof theclient runsfrom within awebbrowser.

The client connectsto the Dictionary InformationServer (DIS) which provides it with a list
of availabledictionaries(fig.1). Onceopened,eachdictionaryhasits own spacewith its own
menusandoptionsfor searchinganddisplayingresults.Multiple dictionariescanbe opened
and consultedat the sametime (fig. 2). A numberof indexessuchas prefix, suffix, regular
expression,andinflectedform areavailable.

Figure1: DicoProInterface

Theclientsoftwareenablessimultaneousaccessto multiplelexical resourcesfrom adiversityof
well-respectedpublishers.It providesa uniform interfaceallowing parallelqueriesin multiple
dictionaries,regardlessof theactualphysicallocationof theresource.Eachuser(or usergroup)
canselectthesetof dictionariesto beconsulted.
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Figure2: Accessingmultiple lexical resources

3 Licensing schemes

Offering accessto multiple dictionariesonline for a fee over the internetis a relatively new
developmentfor which no standardmodelsexist. The DicoProprojectdevotedconsiderable
time to investigatingthe issuesrelatedto this topic [Petitpierre/Murphy1999]. Two primary
licensingoptionshavebeenimplemented.Eachdictionarycanhave its own licensingscheme.

One licensingoption is an unlimited licensefor a certainnumberof users.This schemeis
intendedfor userswho have a constantneedfor either the technicalor generaldictionaries,
andarepreparedto pay a high price for the initial licensefee in orderto have unlimited use.
Theonly restrictionis on thenumberof concurrentusers.This is a traditionalwayof licensing
software,and is alreadymore user-friendly than many software packageswhich are tied to
specificworkstations.

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

As mentionedin Section2.3, the licenseparametersare protectedby a numberof security
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featuresto preventsubversionor tamperingof thelicenserestrictions.

4 Conclusion

TheDicoProconsortiumdevelopedwhat is anticipatedto bea commerciallyviabletool based
on existing openstandards.With the tools written in Java andwith HTML, SGML andXML
asstandardsfor datamark-upanddisplaypurposes,the systemis assuredto be flexible and
platform independent.The client softwareenablessimultaneousaccessto multiple lexical re-
sourcesfrom diversepublishers.It providesauniforminterfaceallowingqueriesacrossmultiple
dictionaries,regardlessof the actualphysicallocationof the resource.The licensingschemes
availableallow the dataprovidersto stipulatethe costandaccessconditionswhile providing
secureinteractionmechanismsfor 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://www.issco.unige.ch.
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