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Abstract

Recentlytherehasbeena growing in-
terestin infrastructure$or sharingNLP
toolsandresourcesThispapelpresents
SiSSA, a project that aims at devel-
opinganinfrastructurefor prototyping,
editing andvalidationof NLP applica-
tion architecturesThesystemwill pro-
vide the userwith a graphicalernviron-
mentfor (1) selectingheNLP actiities
relevantfor theparticularNLP taskand
theassociatetinguistic processorghat
executethem; (2) connectingnew lin-
guisticprocessorso SiSSA;(3) check-
ing that the chosenarchitecturalhy-
pothesiscorrespondgo the functional
specification®f the givenapplication.

1 Introduction

In recentyearsthere hasbeena growing inter-

estin the commercialdeploymentof NLP tech-
nologiesand in infrastructuredor sharingNLP

tools and resources. Suchinterestmakesmore
and more urgentthe availability of toolsetsthat
allow an easyandquick integrationof linguistic
resourcesindmodulesandthe rapid prototyping
of NLP applications An exampleof theeffortsin

suchadirectionis GATE (a GeneralArchitecture
for Text Engineering(Cunninghanetal., 1997)),
which provides a softwareinfrastructureon top

of which heterogeneousLP processingnodules
may beevaluatedandrefinedindividually, or may
be combinednto largerapplicationsystems.

This paperpresentsSiSSA (Sistemaintegrato
di Supportaallo Sviluppodi Applicazioni- Inte-
gratedSystemof Supportto Application Devel-
opment) a projectwith a twofold aim:

e the definition of a commonmetaformalism
(calledFIST) for the unificationof different
formalismsfor grammardescriptionandthe
implementationof a GrammarRepository
for storinggrammarswritten usingFIST,

e the implementationof an infrastructurefor
therapidprototypingandtestingof architec-
turesfor NLP systemsstartingfrom linguis-
tic processorsnadeavailable by SiSSAit-
self.

In this paperwe concentrateon the latter as-
pect,i.e. theinfrastructurefor designingNLP ar-
chitectures:To this end,SiSSAprovidesthe user
with agraphicalervironmentfor (1) selectinghe
linguistic activitieswhich arerelevantto the par
ticularapplicationathand,alongwith thelinguis-
tic processorthatexecutethem;(2) checkinghat
the chosenarchitecturalhypothesiscorresponds
to thefunctionalspecification®f theapplication;
(3) connectingto SiISSA new linguistic proces-
sors,this way makingthemavailablefor the pro-
totyping/desgnactiities.

Thus, the designof the architectureof anNLP
systemamountsto a) identifying a sequencef
linguistic activities to be performed;b) connect-
ing themin a specific processingchain; and c)
associatingeachlinguistic activity to a suitable
processqrselectedamongthosemadeavailable
by SiSSA.Thetermprojectis usedto referto the



productof the users actiity, namely the archi-
tectureof theNLP applicationtheuseris building.
A projectencodegprocessinglows amongbasic
units, eachconsistingof a linguistic taskthat is
executedby alinguistic processar

Projectshave two uses First, they storethesta-
tus of a usersession.Secondthey arethe main
units of runtime modules: the SiISSA Manager
(seebelaw) interprets projectsby executingthe
procedureghoserby theuserandapplyingthem
to thedocumenselectedor execution.

SiSSA makescrucial use of state-of-the-art
softwaretechnologieCORBA, XML) in order
to integrate the variousmodulesin an effective
way. The core of SISSAhasbeendevelopedin
Java; henceit canrun both on Windows and on
Unix platforms.

SiSSA consistsof two parts: an autonomous
application (called SiSSAManage) and a set
of executablemoduleshenceforthcalledproces-
sors TheSiSSAManagemprovidesaninfrastruc-
ture for architecturecompositionand processor
integration. Thatis, it providesall the necessary
supportto allow theuserto selectinguistic activ-
ities, connecthemin anoverall processinghain,
andassociateachactiity to alinguistic proces-
sor. Moreover, it takescareof executingthe pro-
cessinglow encodedn the project,reportingre-
sultsto theuser etc.

A major goal while designingSiSSA was to
allow the systemto reuseexisting processoras
much as possible. This was meantto extendto
processorgocatedin othersitesthanthe users.
Already existing processorsirewritten in differ-
ent programminganguagesndrun on different
hardwareand softwareplatforms; so this objec-
tive requiredthe adoptionof a distributedarchi-
tecture providing:

o flexibility (processorsanbe developedand
updatedndependently);

o expandibility (new processorsanbeadded);

e independencdrom the programminglan-
guagesemployedto implementthe proces-
Sors;

e distribution of executionon differenthard-
wareplatforms.

As a result, the user can exploit for his/her
needsprocessorshatarelocatedarywhere,pro-
vided thatthey have beennotifiedto SiSSA,and
enclosedn a wrapperso asto comply with the
SiSSAinterface(seeSection2.2and2.3).

In thefollowing sectionsye first presentde-
taileddescriptiorof SISSA.Thensomeconsider
ationson the praticaluseof the systemareintro-
duced.Finally somedetailsaboutthe currentsta-
tus of the SiISSAimplementatiorand the future
work follow.

2 SISSA

The SiSSAsystenmconsistof:
e theSiSSAManager;
e theprocessors;

e the grammarscontainedin the Grammar
Repository!

o formal specificationsof the interfaceseach
processohasto provide in orderto be “in-
tegrable”in SiSSA (this partusesCORBA,
CommonObject RequestBroker Architec-
ture- htt p: / / ww. cor ba. org,);

e protocoldfor communicatiormndformatsfor
representatio@nd exchangeof information
(achievedusingXML (Bray etal., 2000)).

Thedifferencebetweerthethird andthefourth
elementabore is thatthe CORBA part specifies
the detailsof the communicationprocesswith-
out ary referenceto the linguistic characteris-
tics of the integrable processorgthis part could
be largely reusedn othernonlinguistic projects
involving a distributedarchitecture);the specifi-
cally linguistic detailsareembeddedn the XML
documentpassedetweerthe processors.

2.1 SiSSA Architecture

The centralelementin the SiSSAarchitecturds
an autonomousapplication, called SiSSAMan-
ager. It is autonomousinceit takestheinitiative
in the managemenof the processindlow of the
SiSSAsystemwhereit mainly playstherole of
client. Its maintasksarethefollowing:

1This partis notdealtwith in the paper



e to interact with the ProcessorRepository
(the placewhereinformationaboutproces-
sorsknown to SiSSAis stored)to takeacen-
sus,activateandconnectthe processorso-
tified to the system;

¢ to presentthe systemfunctionalitiesto the
userby meansof a web-basedyraphicalin-
terface. To this end, the SISSA Manager
actsasasenerwith respecto theprocessors
towardswhich it mediateghe “centralized”
GUI. Throughthelatter, the SiISSAManager
notonly interpretghe usersactionsbut also
gives her/hima reporton the ongoingpro-
cessingstoringandpresentingogs andsta-
tusmessagesomingfrom theactive proces-
sors;

e t0 managendinterpretthe projectsbuilt by
theuser

TheProcessoRepositoryclassifieghe proces-
sors, by associatingeachof themto the appro-
priate classof linguistic processorge.g., mor
phological analyzers,PoS taggers,etc.)> The
ProcessoiRepositoryalso provides functionali-
ties for permanentlystoring the propertiesasso-
ciatedwith the processorsegisteredn therepos-
itory. Amongthem,thepropertieghatspecifythe
methoddor activatinga processoarecrucial. As
amatterof fact, thesingleprocessorsustbe ac-
tivein orderto beavailablefor useby SiSSA.The
activationof a processotakesplaceby meansf
an Activation Serve? reachablevia CORBA at
the URL storedin the ProcessoRepositoryand
specifying the correspondingactivation string.
The information is storedin the repository us-
ing RDF* and RDFS (ResourceDescription

2Currently the following classesof processorsare de-
finedin SISSA:documentProcpreprocessorProtextZon-
erProc, nERecognizerProcmorphologyProc,poSTagger
Proc,syntaxProcsemanticsPro®iscourseProcXSLProc.

3In casethe processoresideson a computerdirectly ac-
cessiblgo the SiSSAManagerit canbeactivatedby means
of ashellcommandIn thefollowing we alwaysconsidethe
casein which theactivationseneris needed.

“RDF is a W3C Recommendationf 22 February1999
(Lassilaand Swick, 1999) that specifiesa declaratve lan-
guage(basedn XML) formally equivalentto propositional
logics. RDF is usuallyemployedto describeresourcen
theweh

SRDF SchemaSpecification1.0, publishedas a W3C
CandidateRecommendatioin March 2000 (Brickley and
Guha,2000).

Framevork and RDF Schema). RDF Schema
makesavailabletools to checkthat the descrip-
tions of the processors’characteristicccomply
with SISSA Managers constraints. The RDF
specificationof the processorsnadeavailablein
SiSSAis usually built using a graphicalinter-
face. Theadoptionof RDF andRDF Schemaen-
hanceghe generalityof SiSSA, by avoiding ad
hoc languagedor resourcedescription,and ad
hocschemador the validationof documentsie-
scribingthe processors.

Turning to the processorstoredin the repos-
itory, they mainly play the role of senerswhich
areactivateduponrequesby theSiSSAManager

The goal of making available distributed ar-
chitecturesfor projectsis pursuedthrough the
adoptionof CORBA (CommonObject Request
Broker Architecture- htt p://ww. cor ba.
or g, developedby the OMG industry consor
tium), which acts as the glue keepingtogether
the executablepartsof SiSSA® To be available
to SISSA, processorsnust be registeredin the
ProcessoRepository To this end,they mustex-
hibit interfaceghatcomply with a setof specifi-
cationsdefinedusingthe CORBA InterfaceDefi-
nition Languag€IDL). Thus,providing the com-
pliantinterfaceds a necessargteptowardsinte-
gratingnew processorsvithin SiSSA.

As to communicatioriormats theoverallgoals
of SISSAmadetheadoptionof XML (Brayetal.,
2000) a naturalchoice. Thus messagesre ex-
changedn theform of XML document®f type
process- dat a (seeSection2.3). Thesedoc-
umentsincorporaten a singlestructure:the ob-
jectto be processedandinformationrelevantfor
theprocessingtself (metadata)Thegeneralityof
suchaformatpermitsits usebothfor thecommu-
nicationbetweerthe SiSSAManagelndthepro-
cessorsandfor thosedirectly takingplaceamong
theprocessors.

2.2 Communication Protocols

As said,SiSSAprovidesasetof formal IDL spec-
ificationswhich the interfacesof processorsim-
ing at beingintegratedin the ervironmentmust
adhereo. Suchspecificationsnodelthe interac-
tion betweerthe SiISSAManagerandthe proces-

5The SiISSA ManagerusesORBacus3.3.2, ht t p: / /
www. ooc. coni ob/ .
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Figurel: TheUML diagramof the SISSAIDLSs.

sorsasmediatecdby CORBA. They canbeseeras
acontracthatthe SiISSAManagelandtheproces-
sorshaveto complyfor theirmutualintegrationto
besuccessfulA UML diagramof theSiSSAIDL
specificationss shovn in Figurel.

The scenarioof the cooperationbetweenthe
SiISSA Managerand a genericprocessoican be
describedasfollows:

e the processos actvation sener starts
and connectson the CORBA bus as a
namedsener at a specifiedURL (i.e, the
cor bal oc: URL storedin the Processor
Repository);

e the SiSSAManagerin its turn connectedo
the CORBA bus, can contactthe activation
sener usingthe cor bal oc: URL speci-
fied in the ProcessoRepository;using the
processos activation string it can ask the
sener to activatethe correspondingroces-
sor;

e from now on, theinteractiontakesplacedi-
rectly betweenthe SISSA Managerandthe
processorsvhoseinterfaceit obtained,;

e the SISSAManagercanin this way actasa
true managerestablishingandremaoving the
connectiondetweerthe processorsiccord-
ing to the designof the processinglow de-
cidedby theuser

In SiISSA thecommunicatioris asynchronous,
andis implementedoy meansof a flow of XML
documentsThe processorandthe SiSSAMan-
agercanbeboththesourceandthetargetof com-
munication. Moreover, eachcommunicatiorcan
have morethanonetarget.

Being a possibletarget of communications,
eachregistrableprocessoprovidesthe function-
alities of the interfacel Cbser ver. TheSiSSA
Managers way to establish/remee the relation-
ships betweenprocessorsaccordingto the user
requirementsamountsto inserting/deletig ob-
senersinto a processoslist of obserers.

Besidesthe communicatiorrelatedto the lin-
guistic processing,other relevant communica-
tion flows concernerror messagesand infor-
mation tracing. Logs and messagedglirected
to the user are managedthrough the inter-
face | Msghoni tor. Finally, the interface



| St at eMoni t or (providedbytheSiSSAMan-
ager)allows eachprocessolito signalits callers
the statusof its own processingan example of
its useis shown in the bottombar of the window
shavnin Figure3).

An importantserviceprovided by the SISSA
Manageris the XSL’ processingpf XML docu-
ments.To this end,the SISSAManagerprovides
the interfaceXSLPr oc Ser ver, throughwhich
XSLProcessor(a processorspecializedin XSL
transformationsjs madeavailable® This feature
allows the insertionof XSL transformationde-
tweenary pair of processorsthis way providing
the possibility of adaptingoneprocessos output
to the requiremenof the following one(s). This
featureis of the utmostimportancefor augment-
ing SiSSAs capabilitiesof integrating and suc-
cessfullymaking available a wide rangeof pro-
Cessors.

2.3 Communication and Representation
Formats

Communicationsakeplaceusinga“datacontain-
er’ modeledbytheinterfacel Dat aSt r eam An
objectthatimplementssuchinterfaceis sentby a
processoto eachof its obsererson completion
of its processing.

| Dat aSt r eam is designedas a container
rather than as a structuredmodel of the data
exchanged. The definition of structuredmod-
els for data is completely independentfrom
| Dat aSt r eam andis obtainedthroughdiffer-
entmeanslindeed giventhatthe contentf data
streamsare XML documentstheir structureis
madeexplicit by meansof DocumentType Defi-
nitions (DTDs).

SiSSAis a developmentervironment, meant
to be opento the integrationof new components,
wherebythelatter candiffer amongthemalonga
numberof dimension,includingthe input/outpu
formats. At the sametime, SiSSA shouldallow
the useran adequatdevel of control over thein-
termediateresultsproducedduring the computa-
tion (i.e., the outputof eachprocessor) XML al-
lows arepresentationf datawhich is transparent

"The Extensible Style Language(XSL (Adler et al.,
2000))is alanguagehatallows to transformdatafrom one
XML representatioto another

8The SiSSA Managerusesthe Xalan XSLT processar
http://xm . apache. org.

andaccessiblé¢o the developer withoutthe need
for her/himto know thedetailsof theimplementa-
tion of the singlecomponentsAt the sametime,
it doesnotincreasehecompleity of theCORBA
interfaceghatencapsulatsuchdata.

The datadefinedin XML are associatedo a
documentof type pr ocess- dat a. Eachdoc-
umentof type pr ocess- dat a necessarilyin-
cludestwo parts:

e linguistic data,usuallycorrespondingo the
resultof thecomputatiordoneby the source
processor;

e metadata.Theirrole is to specify: thelevel
of analysisaccomplishedby the sourcepro-
cessor(e.g.,tokenisationparsing,etc.); the
unique identifier of the processororiginat-
ing thedata;furtherusefulinformationabout
processindtime of execution,rulesapplied,
etc.). Moreover, metadatamake available
auniqueidentifierfor thepr ocess- dat a
document.This is usefulsoto associatehe
inputwith thedifferentoutputstructurepro-
ducedby thedifferentprocessingteps.

The linguistic data have to comply with the
definitions specifiedfor the different classesof
processors. Such classesare identified by the
attribute | evel - of - anal ysi s presentn the
metadatge.g.,morphologicalanalyzer PoStag-
ger, chunkparsey etc.) andshouldtakeinto ac-
count(at leastto a certainextent) idiosyncrasies
of specificprocessors.For instance,a morpho-
logicalanalyzercanadopta setof category labels
not entirely coincidentwith thatof anothermor-
phologicalanalyzer

Obviously, a structurethat aimsto carry lin-
guisticdataof differentnature andsodifferently
represented;anbecomeyuite complex whenthe
levels of analysistaken into considerationin-
creaseMoreover, duringthe developmentphase,
the problemarisesof theintegrationof datastruc-
turesrelative to levels of analysispreviously not
takeninto considerationaswell asof datastruc-
tures idiosyncratic to processorshelonging to
someclasses.The modularnatureof the DTDs
for XML allows a neatdistinctionamongmeta-
data,anddatarelativeto classe®f processoréid-
iosyncraticdata). The former are describedn a



singleDTD, definedaspartof theresourceter-
nalto SiSSA,while thelatter canbe corveyed by
variousDTDs, possiblymadeavailablein SiSSA
alongwith eachprocessar

As said, each processorat the end of its
processingnakesavailable a documentof type
pr ocess- dat a, whichcontaingxclusively the
outputdataof the specificprocessor and obvi-
ously the correspondingnetadata. Sucha doc-
umentis a representatiorof the output of the
processothatgeneratedt, anddoesnot contain
ary representatiomelative to previous levels of
analysis,the input text or the history of the pro-
cessingdonesofar. Thus,for efficieng reasons
pr ocess- dat a are notincrementalcollection

of all thedataproducedy thevariousprocessors.

At the sametime, the needto keepa link be-
tweenthe input testandthe output producedby
the systemcannotbe ignored. It is alsoreason-
ablethatin certainsituations(e.g.,duringtesting
anddelugging)thestructuregproducedy thein-
termediatgorocessorsaswell asthe metadataf
thevariousprocessorsareneededo show or save
tracinginformation.In the proposedarchitecture,
this taskis accomplishedby the SISSAManagey
that canregisteritself asan obsenrer of ary pro-
cessorjn thiswayit canaccessheprocessoout-
putandshaw it to theuseror build atracingstruc-
ture?

3 SISSA at Work

Therearetwo mainactities regardingthe char
acteristicsof SiSSAdescribedn this paper: the
developmentof projectsand the integration of
processors.

3.1 Projects

The creationand editing of projectstakesplace
exclusively via the SiSSA graphical interface.
First the userdecideswhich linguistic actiities
are relevant to her/his project. Then s/he can
browse the ProcessoiRepository searchingfor
thosewhich are suitableto realize eachlinguis-
tic activity.'? Finally, ss/hecomposesheminto a
project.

9The SiSSA Managerusesthe Xerces XML parser
http://xm . apache. org.

1%The processorscurrently available within SiSSA are

someprocessordevelopedby thepartnerf theproject:the
morphologicalnalyzerandthe parserof NLGRADE (ILC,

When it is necessaryto test a given project
on atext the SiISSAManagermrepares suitable
stream(l Dat aSt r ean) andsendst to the pro-
cessorselectedasthe first in the analysischain.
The processoiinterpretsthe metadatagexecutes
the specifiedoperationon the linguistic dataand
finally sendsits outputto all its obserers; some
of themcan be requiredto perform further pro-
cessingon the linguistic data. The output pro-
ducedby a processois sentto the SISSAMan-
ageraswell, sothatit canbeshavnto theuserin
asuitableform.

In Figure?2 the startingpageof the SiISSAsys-
temis shovn. In the upperpart of the window
therearea few buttonsthatarepresenin all the
pagesf SiSSA.Fromleft to right:

e Hone: alink to thestartingpageof SiSSA,

e Si SSA Manager : alink to thepageof the
SiSSAManager;

e Progetti (projects):alink tothepagethat
allowsto create gdit, andactivatethe users
projects;

e Reposi t ory: alink to the pagefor inter-
actingwith the ProcessoRepository;

e Hel p: anonlinehelp.

Figure 3 shaws the applet that interactvely
monitorsthe statusof the projectcurrentlyactive
anddisplaysit to the user In the upperpart of
the window the detailsof the active projectare
shawn: the processorgleft), the connectionde-
tween processorgmiddle), and the XSL filters
(right). In thelower partof the window the mes-
sagesomingfrom the processorareshavn. The
bottombar shovs which of the processors/filters
is currentlyactive (usingthel St at eMoni t or
interfacedescribedn Section2.2).

3.2

Differentlyfrom the actity of creationandedit-
ing of projects,only thefinal partof thework in-
volvedin the integrationof processorss accom-
plishedvia the SISSA graphicalinterface(more

I ntegration of processors

written in C andrunningunderWindows: (Prodanofet al.,
1998; Prodanofet al., 2000)) andthe preprocessoandthe
parsernf GEPPETTO (ITC-irst, writtenin CommonLisp and
runningunderSolaris: (Ciravegnaetal., 1997;Ciravegnaet
al., 1998)).
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Figure2: Thestartingpageof SiSSA.

preciselytheregistrationin the ProcessoRepos-
itory of theavailability of theprocessors).

In orderto makeaprocesso6iSSA-compliant,
thefollowing stepsarenecessary:

e to provide it with a wrapperso thatit com-
municatessia the CORBA IDLs of SISSA;

e t0 make a translationbetweenthe proces-
sor'snative input/outputandthecorrespond-
ing linguistic representationspecified by
process- dat a;

e to register the processorin the Processor
Repositoryusingthe SiSSAgraphicalinter-
face; during this stepthe classof the pro-
cessorits cor bal oc: URL andactivation
stringhave to bespecified.

4 Conclusions

The releasel.2 of the SISSAManagerhasbeen
completedandis currentlyunderuseat the sites
involvedin the SiISSAproject.

Given the emphasison rapid prototyping,
SiSSAhasbeendevelopedwith flexibility during
the developmentphaseasa primary goal. Obvi-
ouslythisflexibility is nolongerneededvhenan
applications delivered(onthecontraryflexibility

canconsiderablyreducethe performancesf the
system)We arecurrentlystudyingapproachet
allow thedelivery of efficientruntimeprocessors.

Currentlythe SiISSAManageris a single-user
application. An extensionis the possibility of
having morethanoneuserthatusest atthesame
time.

The SiSSAsystemhasbeendevelopedaspart
of the TAL project. TAL is a project partially
fundedby the Italian Ministry for Universityand
ScientificResearch.
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