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In this paperwe discusghedesignandimplementatiorof ourfirst ver-
sionof thedatabas€ANNIS’ (‘ANNotationof InformationStructure’).
For researctbasedon empiricaldata,ANNIS providesa uniform en-
vironmentfor storingthis datatogetherwith its linguistic annotations.
A centraldatabase@romotesstandardize@nnotationwhich facilitates
interpretationand comparisonof the data. ANNIS is usedthrougha
standardweb browser and offers tier-basedvisualizationof dataand
annotationsaswell as searchfacilities that allow for cross-leel and
cross-sententiajueries.The papermotivatesthe designof the system,
characterizegts userinterface,andprovidesaninitial technicalevalua-
tion of ANNIS with respecto datasizeandqueryprocessing.

1 Intr oduction

Information structure(lS) is an areaof linguistic investigation that hasgiven
rise to a multitude of terminologiesandtheoriesthat are becomingmore and
moredifficult to surwy. The basicproblemis that|S-relatedphenomenaften
canbeobsenedonly indirectly on the linguistic surlaceandhenceinvite com-
petinginterpretation@ndanalyseshataretailoredto theneedsandtheflavours
of the participatingresearcherslhus,in contrasto syntax,wheredifferentap-
proachescan be—moreor less—systematicallgomparedwith IS it is often
notevenclearwhethernwo theoriescompeteo describehe samephenomenon
or arein factcomplementaryo eachother characterizindinguistic regularities
ondifferentlevelsof description.
In 2003, a long-termresearchinfrastructure(‘Sonderforschungsbereich’,

hencefortiSFB’) hasbeenestablishedt PotsdamUniversity and Humboldt-
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University Berlin.! Its ideais to investigatethe variousfacetsof IS from very
differentperspeciuiesandto contribute to a broaderand more generalunder
standingof the phenomendy bringing the variousresultstogetherand pro-
moting the active exchangeof researchypothesesParticipatingprojects(see
Section2) provide empiricaldataanalyseghatwill sene asthe basisfor for-
mulatingtheoriesthataim at advancingthe stateof the art andovercomingthe
unpleasansituationcharacterizedbove.

An important prerequisitefor this long-term and multi-disciplinary ap-
proachis the ability to annotatethe datawith appropriatanformationandto
collectthevarietyof datain asingle,uniform databasé.Giventhepresensitu-
ation,annotatiorsetscannotbe presumedo beidentical—diferentresearchers
will first startoutwith their own favouriteterminology The cornvergenceof the
annotatiorsetsis animportantgoalfor the SFB,andtheideais thatthis process
canbeactively promotedoy makingtheinterimanalyse®f thevariousprojects
accessibleto invite comparisorandpossiblyrevision. Specificworking groups
dedicatedo variouslevels of analysisarein chage of monitoringthis process.

In this paper we discusghe designandimplementatiorof our first version
of the databaseéANNIS’ (‘ANNotation of Information Structure’).Section2
provides somemore detailsaboutthe SFB and summarizeshe particularre-
quirementghatthis researclscenarigplaceson developingthe databaseSec-
tion 3 explainsthearchitectureuserinterface,andqueryfacilitiesof thecurrent
implementationThen,Section4 illustratesthe operationof ANNIS with anex-
ample.Section5 presentsan evaluationof the currentstateof the databaseln
Section6, we compareour approachto relatedwork, and Section7 discusses
our plansfor future extensions.

L http://www.ling.uni- potsdam.de/ sfb/
2 For acomparatie evaluationof variousannotatiortools,seeDipperetal. (2004).



ANNIS: A Linguistic Databasdor ExploringInformationStructure 247

2 The SFB

The SFB consistsof 13 individual researchprojectsfrom disciplinessuchas
theoreticalinguistics,psycholinguisticsfirst andsecondanguageacquisition,
typology, andhistoricallinguistics.Following the overarchingobjectie of pro-
viding a clearerpictureof informationstructure several of the projectsarein-

volvedin collectingandanalyzingempiricaldata.Here are someexamplesof

suchactwities.

Semanticsand IS Oneprojectexaminegherelationbetweerguantifierscope
andlS. Datais annotatedvith semantideaturessuchasquantifierscope ref-

erentidentifiability, and definitenessAnother projectinvesticatesinteractions
betweersemantidocusevaluation,discourseanaphoricityandpresupposition.

IS and discoursestructure Oneprojectis interestedn theeffectsthatrhetor
ical relationsanddiscoursestructurein generalkcanhave on the prosodicstruc-
ture of spolendiscourseThedatato beannotatedvith correspondindeatures
areradionews broadcasts.

Focusin African languages Two projectsexaminethe phenomenowof focus
in differentWesternAfrican languagesBoth carryoutfield studiesfor collect-
ing data,whichis laterbeingannotated.

Diachronic change Oneprojectinvesticgatestheevolution of theverb-second
phenomenomwhich occurredin certainGermaniclanguage®nly (e.g.,it did
in ModernGerman but notin ModernEnglish).Basedon manuscriptof Old
High GermanandOld English,therole of IS in this evolution will be studied.

Typology of information structure Oneprojectseekdo developatypology
of the meandor expressinglS. In closecooperatiorwith the otherprojects,a
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guestionnaie is beingdevelopedthatwill sere asa basisto collectlanguage
datarelevantfor IS from spealersof typologically diverselanguages.

2.1 The data

As pointedoutabore,theindividual projectsapplydifferentmeansn collecting
data,andthey focuson differentaspectof IS. Hence,both the primary data
(i.e.,thelanguageadatathatis collected)aswell asthe secondarydata(i.e., the
annotationgo the primary data)of theseprojectsdiffer in severalrespects.

Primary data The sourcedatacanconsistof recordedspeechpr videosof
spokenmonologue®r dialoguesFurthermoresomeprojectswork with written
texts, eitherin digital form or asoriginal manuscriptsA specialcaseis the
above-mentionedjuestionnaie, whoseprimary dataareanswerdo questions.
Generallythedatais takenfrom diverselanguagesnary of whichdonotmake
useof the Latin characteset.

Secondarydata Languagediffer with respectio the meansthey exploit to
expresdS (e.g.stresswordorder particles) Dependingpntheobjectvesof the
individual project,the secondardatathusrelatesto phoneticor phonological,
morphological syntactic,or semantiqropertiesTheencodingof theseproper
tiesrequiresge.g.,simpleattribute-valuepairs(e.g.for morphologicafeatures),
trees(syntax),undirectedelationsor pointers(co-reference).
Metadataepresentanothertypeof secondarylata:informationthatrelates
to a speeclor text sampleasa whole and,e.g.,encodegshe dateof recording,
informationaboutthespealeror author(sex, age,etc.).Othermetadataefersto
thelanguageof thesamplejn theform of typologicalinformation(e.g.emative
language)genealogicainformation,or arealdata.
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Finally, the questionnaie alsorepresents kind of annotation.The ques-
tionnaireconsistsof pairsof stimuli (e.g.questionspictures,or films thatare
usedto triggerspeechpnddataelicited by thesestimuli. Thesepairsareorga-
nizedin a hierarchicalmanneri.e., thereare more generaland more specific
guestionsgquestionghatpresupposetherquestionsetc.

2.2 Requirements

Thegenerabbjectve for the ANNIS effort is to provide acommondatabaséor
thedatacollectedandannotatedy theindividual projects.This databaséasto
sene aslong-termdatastorageand, at the sametime, offer corvenientaccess
to the data,throughsearchfacilities anda graphicaluserinterfacefor display
Theresearclscenariacharacterizedbove placesdifferenttypesof demand®n
this databasewhich we briefly describen this section.

Standard formats In orderto promotecornvergenceof the annotationger
formedby differentprojectsandresearchersa commonstandardize@nnota-
tion formatis of greatimportance.Therefore,SFB-wideworking groupsare
defining an SFB AnnotationStandad with tagsetsand annotationguidelines
for morpho-syntaxprosody semantics/pragmaticandinformationstructure.

Moreover, we aredevelopingacommonstandardizedepresentatioformat,
the SFBEncodingStandad. This formatrepresentshe dataandtheir annota-
tionsin a uniform way andallows for statingconstrainton the contentof the
annotationlt thusfacilitatesthecomparisorof differenttagsetgWhichtagsare
usedby all projectsWhich tag occursin onetype of dataonly? Etc.). More-
over, it allows for consisteng checks(only predefinedtagsare allowed) and
completenesghecks(certainannotationlevels are to be annotatedobligato-
rily).3

3 The SFB AnnotationStandarddefinesthe tag setsthat constrainthe ‘content’ of the sec-
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Further the dataof the SFBwill stepby stepbe madeavailableto there-
searchcommunity To facilitate dataexchangeandreuse world-wide standard
formatshave to be supportedimportandexportformatof thedatabasenustbe
basedon XML, which allows for dataexploitation and manipulationby mary
existing programsandtools—bothgeneral-purposandlinguistictools,suchas
searchools, annotatiortools, converters,anddatabasesvoreover, theimport
and export format shouldcomply with standardizedinguistic XML applica-
tions, i.e. specificationdor XML-basedrepresentationsf linguistic features
(e.g.TEI*, XCES).

Flexibility As mentionedabove, primary as well as secondarydataof the
projectsdiffer to a large extent. The databasdnasto be sufficiently flexible to
accommodatéhedifferentkindsof data.At thesametime, thedatabasshould
adaptto thespecificneedof individual projects For instancesometimesntra-
sententiabndinter-sententia(discourseannotatiorareto becombinedHence,
the databaséasto provide suitablevisualizationof bothintra-sententiahnno-
tation(suchassyntactictrees)andinter-sententiabnnotatior(e.g.co-reference
relations).

Querying As studyinginformationstructureinvolvesrelatingdifferenttypes
of information—andhenceannotation—,it is importantthat queriesto the
databasean easily spanacrossdifferentlevels of annotation Furthermoreijt
Is importantto be ableto restrictthe scopeof queries,sothataresearchecan
searchfor example,only the datacollectedby her/himself,or thatassembled
by a particularproject,or dataof a specificgenre(suchasspolendialogue).

ondarydata.The SFB EncodingStandardidetermineghe format of the internalrepresenta-
tion of primaryandsecondaryata.

4 http://www.tei- c.org/P4x/

5> http://www.cs.vassar.edu/XCES/
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Modeling of the questionnaire The databasehouldmodelthe structureof
thequestionnairef-or instancejt shouldallow theuserto navigatefrom general
to specificquestionsto navigatefrom a question-answepair in languagex to
thecorrespondingpairin languagéy (whosedatahasbeenelicitedonthebasis
of thesamequestionnaire).

Operability The databaseshould be easy to operate.It should support
straightforward retrieval of linguistic phenomenand an intuitive display of
the primary andsecondarydata,so that linguistswho are not expertsin using
databasesanprofit from theendeaour.

2.3 Application scenarios

The databasdasto be designedn sucha way thatit supportstwo ratherdif-
ferentapplicationscenariosThefirst, henceforthcalled‘scenarioA’, is thatof
a centralizeddatarepositoryfor the SFB andbeyond. Via the WWW, the data
Is to be madeaccessibldgo interestedparties.The second,scenarioB’ is the
role asresearchvehicle within an individual project: Datathat hasjust been
collectedis annotated—maybm a first passratherthan ‘final'—and checled
for consisteny; first hypothesesreto be tested which mightleadto changes
in the annotationgapsin the annotatiortag setmight be identified. This kind
of work hasa clearlylocal, prematurecharacteandshouldnot necessarilype
executedon the‘official’ centraldatabaselnsteadthe systemshouldalsorun
on alocal PC or laptop,wherethe projectscan preparetheir datauntil it has
reacheda stateallowing for sharingit with others.

3 The Database

The requirementgust outlined motivated the basic designdecisionsfor the
databasesystem.In the following, we first explain its overall architecturen
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somavhat more technicalterms (Section3.1)® Then, Section3.2 introduces
someterminologyto beusedin the subsequerdescriptionof the userinterface
(Section3.3) andthe queryfacility for searchinglata(Section3.4).

3.1 Architecture

ANNIS is awebapplicationthatis accessewith standardvebbrowsers.Tech-
nically, atthe heartof processingrea Java servlet(which keepsall the datain
memory),an opennumberof XML files providing the data,plus a numberof
DTDs, configuratiorfiles, andresources.

In additionto the requirementdrom the perspectie of the linguisticsre-
searcherthereareanumberof technicalfactorsinfluencingthedesign ANNIS
shouldbe:

e widely andeasilyaccessible,

fastwith regardto displayandsearching,

openwith regardto integrationof datafrom heterogeneousourcesand,
atthe sametime, supportve of ouraimto createa standardormat,

openwith regardto passingdataon to externalapplicationsanduses,

portableacrosghe boundarie®f operatingsystemsand

e configurablewith regardto interfacelanguageandlook andfeel.

In orderto comply with thesegoals,ANNIS wasdesignedaroundthe fol-
lowing maindecisions.

® Readersvho arenotinterestedoo muchin technicaldetailsmight wantto skip this section.
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Web-based Beingawebapplication ANNIS fulfills thecriterionof universal,
easyaccessibility Prerequisite®n the client sideare modest,as(for the most
part) no specialplug-ins are required.Instead,the implementationusesonly
HTML, CSSandJavaScript.

RAM based ANNIS is adatabase-baeklwebapplication.Standardisageof
theterm‘databaseis somavhatmisleading however, sincethereis no genuine
DBMS beingused Ratheyrtheapplicationreaddts datafrom files atstartupand
keepsthemcompletelyin memoryduringa sessionThis wasmotivatedby the
criterionof speedjn particular queryexecutionprofitsalot from ANNIS being
memory-basedThe ANNIS querylanguageallows the constructionof com-
plex queries,employing regular expressionsgrouping, disjunction,conjunc-
tion, negation, constrainton relationsbetweemodeswithin trees,etc.,which
for an SQL processomwould be expensve to analyseand execute,memory-
consumingn the caseof comple joins, andthereforerunningratherslow.

A potentialreasorfor usinga DBMS mightbetheeasewith which datacan
beaddedchangednddeletedat runtime.However, in our applicationscenario
A (with acentralizeddatarepository cf. Section2.3),thedatawill berelatvely
stable(annotatoranove it from their PC to the main databasenly whenthe
work is consideredinished).Still, to keeptrack of changesANNIS provides
anincrementalipdatecomponenthatdetectsadded modifiedandmissingfiles
and updateghe datain memoryaccordingly In applicationscenarioB (with
local installation),wheredatachangds indeedanissue thelocal databasean
be expectedto be quite smallsothatspeedoroblemsarevery unlikely.

Dynamic importer plugin At presentdataformattedaccordingo sevendif-
ferentXML documentype definitions(inter alia, stemmingfrom the annota-
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tion tools EXMARaLDA’ and MMAX 8, andthe TIGER® syntaxannotations)
canbeimportedinto the ANNIS system Sinceformatsareundegoingchanges
andnew formatsareenteringthe scenespecialcarewastakento easethe pro-
cesf integratingnew importers Eventhoughwe considertthe developmentbof
acommonXML formatasanimportantobjective for the SFB (seeabove), im-
portfacilitiesnonethelesplay animportantrole whenANNIS is distributedto
otherinterestedoarties.Therefore ANNIS wasbuilt in suchaway thatadding
or replacinga dataimporterrequiresno recompilationof thesystemasawhole.
It sufficesto addthenew or modifiedJava classsideby sideto theotherclasses
making up the system.It is even possibleto do soin the midstof an ANNIS
sessionimporterscanbe pluggedin atruntime.

Export and conversion ANNIS providesseveralwaysto export data,allow-
ing for inspectingthe datain its XML form andfor externally usingit in other
applicationsIn particulay the XML datamaybeshavn in thebrowser(option-
ally corvertedto anHTML representationf the data),downloaded or sentto
an email addresspr depositedn a directoryon the ANNIS sener, optionally
Zip compressed.

Datacanbe exportedin its original format, or be convertedto the SFB En-
coding Standardormat, which we are developingas a generalrepresentation
that abstractover the peculiaritiesof the variousannotationtool formats. At
themomentthough,the SFB standardormatcanonly beimportedto ANNIS;
the export modulewill follow.

PureJava Theuseof pureJavafor all sener-sidemachineryallows ANNIS
to run on all platformsproviding a Java virtual machineanda Java servleten-

" http://www.rrz.uni- hamburg.de/e xmara lda/
8 http://www.eml- research.de/engl| ish/r esearch/n Ip/d ownlo ad/
index.php

% http://www.ims.uni- stuttgart.de /proj ekte /TIGE R/
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gine. So far, ANNIS hasbeeninstalledon Windows NT, Windows XP, Mac
OS X andLinux, in eachcaseunderan ApacheTomcatweb sener runningin
standalonenode.

Localization and adaptation At presenttheuserinterfacecanbeconfigured
to runin Englishor Germanmode.Thelocalizationfor otherlanguagesvould
poseno problem.Usersmay adaptthe appearancef ANNIS in a numberof
ways,e.g.with regardto screersize,tool tips, andthelike. Administratorscan
in additioncontrolcolorsandotherelementsf style.

3.2 Conceptsand notions

In the next sectionswe addreswisualizationandqueryingof datawithin AN-

NIS. To easereferenceo the dataandconceptsof ANNIS, we now introduce
somenotionsand illustrate them by example annotations.The example text

is annotatedy part of speechPOS),cognitive status(COGN-ST),topichood
(TOPIC), seeFigure 1, and syntax,seeFigure 2. The tagsusedtherewill be
explainedbelow.

Primary data Primarydatais thesourcedata,i.e.thetext (or speech}hatis
to be annotatedy linguistic data.The primary datain the examplein Figurel
is Eier-Produzentermusder ganzerRepublikmaden. .. (‘Egg producerdgrom
all overtherepublicmale...”).

Secondarydata Secondarylataconsistof thelinguistic datathatis attached
to primary data.For instancethe part-of-speeclannotationin Figure 1 repre-
sentssecondarylata.
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TOPIC aboutness-topic

COGN-ST inferrable
POS NN APPR| ART | ADJA NN VVFIN
Text EierProduzenten aus | der | ganzen| Republik| machen| ...

Figurel: Exampleannotationencodingopichoodcognitive status andpartof
speech

NP
MNR
/PVP\
NK AC NK NK NK
NN APPR ART ADJA NN

Eier-Produzenten aus der ganzen Republik

Figure 2: Exampleannotation,encodingpart of speechsyntacticcateories,
andgrammaticafunctions(TIGER syntax;functionsaresetin italics)

Annotation level Annotationsare groupedaccordingto linguistic domains,
which correspondto annotationlevels, e.g. part-of-speechor information-
structuralannotatiorievels.

Comple linguisticdomaingnaybebrokeninto smallerevels.Forinstance,
information-structurapropertiecanberepresentedy differentannotatioriev-
els,suchascognitive statusandtopichoodasin Figurel.

Competinganalysesof the samedomain are considereddistinct annota-
tion levels. For instance therecanbe an STTS® POSannotationlevel (i.e.,
the analysescomply with the STTS annotationguidelines)vs. an SFB POS

10" http://www.ims.uni- stuttgart.de /proj ekte /corp lex/ TagSets/
stts-  1999.ps.gz
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annotationlevel (with analysesaccordingto the SFB AnnotationStandardor
part-of-speeclannotation).
Eachannotatiorievel is characterizedby a specifictagset.

Tagset A tagsets the setof attribute-value pairs(= tags)thatareadmissible
at a specificannotationlevel. For instancethe part-of-speeclannotationevel
canspecify STTSasits tagset.STTS makes useof only oneattribute, “pos”,
with 51 differentvalues:“NN” markscommonnouns,“APPR” prepositions,
etc.Accordingly, anSTTS-complianattribute-valuepairis “pos=NN".

Syntactictagsetoftenusetwo attributes,“cat”, whichencodeshesyntactic
category, and“func”, encodinghegrammaticafunction.Admissiblevaluesfor
theattribute“cat” mightbe“NP”, “PP”, etc.,and“NK” (nounkernel),“MNR”
(modifierof anoun,postnominal(‘right’)), “AC” (adpositionatasemarker)for
theattribute“func”, cf. Figure?2.

Tag An attribute-valuepairis called‘tag’, e.g.“pos=NN", “cat=NP".

(Atomic) annotation Thesearethe elementaryunits of any annotation An
atomicannotationconsistof atagthatis attachedo a segment,i.e. to a piece
of primarydata(e.g.text) or secondaryglata(a sequencef atomicannotations).
() An atomic annotationcan consistof an attribute-value pair that is at-
tachedto a pieceof primary data.For instance the annotation“pos=NN" in
Figurel is attachedo the token Eier-Produzententhe annotatiorf‘cognitive-
status=inferrableis attachedo asequencef tokens Eier-Produzentemusder
ganzerRepublik'! Putdifferently, “pos=NN”" is oneof the atomicannotations

11 Technicallyspeaking part-of-speeclannotationsare not attacheddirectly to primary data
in our implementationWe definecharactersasthe basicunits, i.e., atomic annotationof
type“char’ marksinglecharactersNext, atomicannotation®f type“tok” referto thebasic
“char” annotations:pos” annotationsare then attachedto “tok” annotations;'pos” (and
“tok”) annotationarethereforeatomicannotation®f type (ii) ratherthan(i).
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aboutness-topic |
TOPIC is-domain
Text | EierProduzenter) aus| der | ganzen| Republik| machen| ...

Figure 3: Example annotation,encodingthe annotationlevel of topichood
(TOPIC) by two attributesdisplayedon two tiers

of Eier-Produzentepand“cognitive-status=inferrable’s oneof theatomican-
notationsof Eier-Produzentemusder ganzerRepublik

(i) An atomicannotatiorcanconsistof anattribute-valuepairthatis (recur
sively) attachedo oneor moreatomicannotationgthisis neededor theencod-
ing of hierarchicaltructuresuchastrees).For instancetheatomicannotation
“func=NK” in Figure 2 is attachedo the atomic annotation‘pos=NN”". The
atomic annotation‘cat=NP” is attachedo a sequencef atomic annotations,
“func=NK” and“func=MNR”.

Segment A sggmentdefinesasequencef primaryor secondarylata:apiece
of text (asequencef charactersrtokens),or asequencef atomicannotations.

Instantiated annotation level The setof all atomic annotationselonging
to an annotationlevel is called ‘instantiatedannotationlevel’. Thatis, anin-
stantiatecannotationlevel consistsof all attribute-value pairsthatareactually
usedin theannotation—agpposedo thetagsetwhich defineshe rangeof all
attribute-valuepairsthatcouldbe used.

Annotation layer An annotationlayeris the graphicaldisplay of aninstan-
tiatedannotationevel. Oneannotationlayer consistsof oneor moretiersthat
arestacledontop of eachother For instancethe annotatiorievel of topichood
might definetwo attributes:“aboutness-topic’and“is-domain”, which marks
generalinformation-structuralomains.The segmentsannotatedoy theseat-
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tributesalwaysoverlap, sinceary topic expressionmustbe locatedwithin an
information-structuralomain.Hence the displayof the atomicannotationss
spreadover two tiers—onedisplayingthe attribute-value pairs of “aboutness-
topic”, the otherdisplaying“is-domain”—to make the extensionsof the sey-
mentstransparentcf. Figure3.%?

Tier A tieris partof anannotationlayer:oneline, displayingatomicannota-
tions.

Document A documentonsistof primary dataplus all instantiatedannota-
tion levelsthatreferto this data.In our examplesin Figuresl and2 (which are
basedn thesameext), thetext andtheinstantiatecannotatiorevelsof partof

speechgognitive statustopichood,andsyntaxform adocument.

Corpus A setof documentss a corpus.Corporacanbe definedaccordingto
criteriasuchas‘documentswith the sameobjectlanguage’;documentsanno-
tatedwith TIGER syntax’,‘documentsof the SFB projectX’, etc.

3.3 Visualization

3.3.1 Tier model

Thebasicmetaphoiof visualizingthe annotatediatain ANNIS is thatof atier
set Thedatawindow thusconsistf asingleline of primarytext atthebottom,
anda variety of annotationayerson top of it. For illustration, Figure5 belown
providesa screenshotEachannotationlayer canuseits own segmentationof
the primarytext (with the charactebeingthe minimal unit). Browsingthrough
the text for the usermeans‘horizontal scrolling’, for which ANNIS supplies

12 Insteadof distributing the information over multiple tiers, other visual meanscan be ex-
ploited,e.g.bubblesemepging on mouse-wer; seeSection4.1.
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functionsto move thetext (andits annotationsjorwardor backward,character
wise, or in jumpswith adjustableengths.This display modelargely mirrors
thatof tier-basedannotatiortoolssuchasEXMARaLDA*2 or Praat*, andusers
who areexperiencedvith suchtools shouldgetusedto ANNIS quite quickly.
In additionto the annotatiorwindow, the completesourcetext is displayedat
the top of the page,with the portion currently shavn in the main annotation
window beingunderlinedsothatthecurrentpositionin thecompletedocument
IS alwaystransparent.

3.3.2 Theroleoftrees

Optingfor atier-basedmnodeto structureanddisplaythe dataentailsthattrees
arenot the primary vehiclefor conveying information. Treescanof coursebe

shawvn in tiers,but thisis notthe mostnaturalway to presenthem(cf. Figure7

and the discussionin Section4.3.2). The decisionto centerthe dataaround
a tier-model ratherthan a tree model followed from the primary purposeof

the project:Investicatinginformationstructureby seekingcorrelationdetween
quite differentkinds of annotationss easierwhenthe annotatiorandits visu-

alizationmakesaslittle a commitmenton structureasnecessary—antlersare
themostversatilescheman this respect.

However, ANNIS offers the possibility to associateamageswith database
entriesjn which casea hyperlinkis givenaspartof thedata.Pre-storedmages
of tree structurescan be accessedhis way, for instanceusing SVG-files that
canbe exportedfrom TIGERSearck anddisplayedn thewebbrowserby the
Adobe SVG interpreter In the samefashion,soundfiles canbe addedto the
data.

13 http://www.rrz.uni- hamburg.de/e xmara Ida/
14 http://www.praat.org/
15 http://www.ims.uni- stuttgart.de Iproj ekte /TIGE R/TI GERSarch /
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3.3.3 Displaying multiple layers

The mostinterestingdatafor the purposesf the SFB is dataannotatedwith
differenttypesof information.For example the PCC10annotationsywhichwill
be explainedin Section4, usesix annotationlevels. Wheninspectingthe data,
noteachlayerwill beof relevancefor eachpurposeThus,layerscanbeclicked
away individually so thatthe userscanfocustheir attentionon the type of in-
formationthatis currentlyof interest.

Whenthelabelsof atomicannotationshavn in annotatiorlayershaveto be
shortenedto fit the sizeof the unit), thefull versionof thelabelautomatically
appear®©n mouse-wer. Similarly, whenviewing the tagset,extendedexplana-
tionscanbeshavn on mouse-oer. Theseandsomeotherfeaturescanhowever
beconfiguredby theuser(whetherthey appeaon mouse-@eror onclick, what
Is thewindow size,etc.).

3.4 Querying

Similar to visualization,queryingin ANNIS is both flexible and adaptableo
specificneeds.lt offers a rich setof searchoperatorsthat can be appliedto
differenttypesof data:(i) primarydata(text), (i) secondarylata(annotations),
and(iii) corpora(collectionsof annotatedexts).

Text searchegefer to the surface string (or the transcriptionof speech);
for instance ,one cansearchfor specificwords (e.g. erst ‘only’). Annotations
canbe searchedor attributes(e.g.“topic”) or attribute-value pairs,including
relationsand pointers.Queriesfor corporausually occurin combinationwith
text or annotatiomueries.They allow theuserto narrov down thesearchspace
by specifyinganindividual documentor a setof documentsFor instancethe
querycanberestrictedo document®f a specificSFB project.
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3.4.1 Search expressions

Wildcards, regular expressions Basic searchesrelate to one word
(e.g. erst  ‘only’)'® or to one atomic annotation (e.g. cognitive-
status=inferrable ). Thesesearchexpressionscan make use of wild-
cards,i.e. specialcharactershatmatchany charactein the stringcomparison.
For instance pos=N* matchedoth expressionsnarked as“pos=NN" (com-
mon nouns)andthosemarked as“pos=NE" (propernouns).Text queriesmay
even useregular expressionssag(en?|st|t) matchessurfaceforms like
sage or sagst

Cross-level queries Often, queriesrefer to atomic annotationson different
levels, e.g.in a searchfor an expressionthatis both annotatecasthe subject
and as being inferrable. Suchrestrictionscan be freely combinedby means
of the Boolean expression“&”: function=subject & cognitive-
status=inferrable . In ANNIS, theserestrictionsare evaluatedwith re-
spectto thetext thatis annotatedy the respectre attributes.The queryexam-
pleis theninterpretedasfollows: arny pieceof text markedasa subjectsatisfies
the restrictionof the first conjunct,andary pieceof text marked asbeingin-
ferrablesatisfiegthe secondoart. Combiningboth conditionsmeansn ANNIS:
looking for text fragments(within the text pieces)that satisfy both conjuncts
simultaneouslyThatis, the text piecessatisfyingthe first andsecondconjunct
mustoverlapandthe overlappingpartqualifiesasa match'’

For instance an annotationmight mark an NP asthe subject;supposehe
NP containsan attributive adjectve thatis marked by contraste focus,asil-
lustratedin Figure4. In this annotationthe adjectve fulfills both constraints

16 In this section,expressionsn typewriter denoteactualquery expressionghat canbe
typedinto ANNIS. Someof the examplesareslightly simplified, though.

17 Technicallyspeakingthe annotationghat satisfythe conjunctsarepart of the actualmatch
aswell.
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NP

func=
subject

5 Ab) TN

focus=
contrastive

Figure4: Focus-markdadjectve within asubjectNP

(being (part of) a subjectandbeingmarked by contrastve focus)and, hence,
countsasa matchto thequery

A strongerrestriction requiresthat text piecessatisfying the conjuncts
beidentical:function=subject _=_ focus=contrastive .Here,the
completesubjectNP would have to be marked by contrastve focus.

Complex conditions The above examples illustrate the combination of
restrictions by meansof “&” to form comple queries. Other types of
complex conditions are conditions connectedby logical “|” (‘or’), negated
conditions, and conditions on precedencerelations between expressions
(e.g. an expression marked as inactve which precedesan expression
marked as actve: cognitive-status=inactiv e .* cognitive-
status=active ).

Queriesfor annotationsn the form of a tree (e.g.syntax)canin addition
referto dominanceelations,nodearity (humberof children),andleft andright
corners.For instancecat=NP >* cat=PP searche$or NPsthatdominate
PPs.

Queriesacrosscorpora As explainedabove, queriesareevaluatedby refer
enceto thetext. This meanghatall annotationf onetext canbereferenced
simultaneouslyeven if the annotationscomefrom different projectsandare



264 Dipper, Gotze,Stede& Wegst

physically partof differentcorpora(assuminghatthe sametext hasbeenanno-
tatedin differentcorpora).

However, queriesmay be restrictedto documentsbelongingto a spe-
cific corpus by conditionson thedocumenthamespccl0*::cognitive-
status=inferrable searchesor expressionsnarked asinferrablein ary
of thedocument®elongingto thecorpusPCC10(seeSectiord), i.e.pccl0.co-
refelence pccl0.is.aboutness-topietc.

3.4.2 Resultdisplay

Queryresultsaredeliveredasallist of hits, eachshaving the nameof thedocu-
mentcontainingthematch the exactlocationof thematchandthetext involved
in thematch.Documentonthislist canbeselectedandarethendisplayedwith
the matchingdata(text and/orannotationshighlighted.The sizeof the context
to bedisplayedalongwith the matchcanbe configuredoy the user

3.4.3 History, hit memory, and export

For every user a history of the queriess/heissuedis keptacrossANNIS ses-
sions.In addition,usersmay save selectedhits in their personalhit memory
allowing searchresultsto berevisitedat a latertime.

Matching documentscan be exported. However, the export format of the
currentversionof ANNIS doesnot recordthe labelsspecifyingthosepartsof
thedatathatactuallymatchedhequery

4 Example: ANNIS in Action

In this section,we illustrate the operationof ANNIS with the exampleof the
PotsdamCommentaryCorpus(Stede 2004),a setof nevspapercommentaries
thatarebeingannotatean six differentlevels.In particular wereferto PCC1Q
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a subsetof ten commentariesfor which this annotationhasbeencompleted.
PCC10is annotatedn thefollowing levels:

(i) co-referencandbridgingphenomenaannotatediccordingto the guide-
linesproposedy Gross(2003),

(i) information structure with aboutnesstopics, information focus (or
‘rheme’) andcognitive statug(Gotze,2003),

(iii) partof speech?®
(iv) rhetoricalrelationsaccordingo RST (MannandThompson1988),
(v) connectves(StedeandHeintze,2004),and

(vi) syntacticstructureaccordingo the TIGER treebankormat(Brantsetal.,
2002).

4.1 Dataexploration

Figure5 shavs the ANNIS userinterface.The menubar on the left is perma-
nently visible and provides quick accesdo the mostimportantfunctionalities
of ANNIS, with a searchwindow allowing for formulatingcorpusqueriesand
navigatingin thequeryhistory Theworkspacentherightis the‘dynamic’ part
of ANNIS andis usedfor the variousnavigation and visualizationtasks—for
instanceor theinspectionof theannotatiorof adocumenin PCC10.

Our annotationview consistsof threecomponentsa navigationbar anda
discousseview atthetop, anda detailedannotationview atthe center

The detailedannotatiorview containsa referencdine with the textual rep-
resentationof the primary dataat the bottom and the annotationsorganized

18 The part-of-speechannotationhas beenperformedby the TnT taggerusing the German
model,seehttp://www.coli.uni- sb.de/'tho  rsten /tnt /
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Figure5: ANNIS userinterface

accordingto the annotationevels above it. In our example,annotationf the
levelspccl0.is.aboutness-topccl0.is.cgnitive-statuspcc10.part-of-spedc
and pccl0.st-relations can simultaneouslybe explored; other less relevant
levels(pccl0.co-eference pcclO.is.information-focysindpccl0.syntax-tigr)
areclickedaway by meansof thetrianglebuttonsat eachannotatiorayer.

Annotationsare bestinspectedoy moving the mouseover the annotation
atthe annotatiortier: this causesighlighting the primary dataassociatedo it
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atthereferencdine. In Figure5, the mouseis positionedover the “aboutness-
topic” in the uppercentey causingEier-Produzenterausder ganzenRepublik
to be marked. If the mousepausedor sometime over an annotation,a bub-
ble with more detailedinformation shows up, in our casedisplayingits tag
(“topic=aboutness-topic’andthe numbergepresentinghe spanof associated
tokens(“42..46").

Thediscourseview atthetop helpsuserdo integratethe dataof thedetailed
annotatiorview into thelargerdiscoursecontect. Thedatacurrentlyfocusedon
Is underlined.By clicking on a tokenin the discourseview, the usercan shift
theannotatiornview sothatthis tokenappearsn thecenter

By meansf thearrow buttonsin the navigationbar, we canmove backand
forth in thedata.We mayalsobrowsethroughthedocumentsn thedatabaséy
thetriangulararrons (to theright of thearrow buttons).

4.2 Querying

The searchwindow in the menubarin Figure5 containsa multi-level query:
cat=NP & rel _type=part-whole & topic=aboutness-topic

This expressionsearchedor a nominal phrase(*NP”), whosereferentstands
in a “part-whole” relation to a previously introduceddiscourseentity and
constitutesan “aboutnesstopic”. After clicking the “Go”-button, ANNIS

processethe queryanddeliversalist of the queryresults.Figure6 shavs one
of theresultsof thequery In thisrepresentatiorall of the matchingannotation
expressionsn the queryaremarked by underlining,i.e. “part-whole”, “about-
nesstopic” and“NP”. Again, only annotationlevels specifiedin the queryare
openedup. An additionalbuttonin the navigation bar allows the userto sare

theresultfor laterinspection.
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4.3 Visualization of complexdata structur es

Figure 6 givesus the opportunityto considerthe visualizationof two further
datatypes,pointerrelationsandtreestructures.

4.3.1 Pointers

Immediatelyabove the annotationtier with the underlinedannotation“part-
whole”, a pointer annotationis shovn: “-> markable:17”. This specifiesa
pointer relation to the annotationof a tag “markable: 17" at the very left of
the pcc10.co-efeenceannotatiorievel in Figure6.1® Thus,the referentof Die
Betriebeim Osten(‘The factoriesin theeast’)standdan a “part-whole” relation
to the referentof the expressiommarked by “markable:17”: Eier-Produzenten
aus der ganzenRepublik(‘Egg producersfrom all over the republic’) in the
precedingsentence.

Due to the limited size of the datasegmentthat can be inspectedin the
annotatiorview, thecurrentvisualizationis of limited use,above all for pointer
relationscrossinglarger spansof discourse We thereforeplan to extend the
functionality of the discourseview with animproved visualizationof pointer
relations.

4.3.2 Treestructures

In Figure7, thetier-basedepresentationf treesin ANNIS canbecomparedo
conventionaltreerepresentationlhe upperpartreproduces small portion of
thesyntacticannotatiorof Figure6, andthelower partshavsthecorresponding
tree.

19 The sggmentthat is annotatedby the tag “markable: 17” only displaysthe number“17”
in the annotationlevel of pcc10.co-efeence This segmentspansthe text fragmentEier-
Produzentermusder ganzerRepublik
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Figure7: Syntacticannotatiorrepresentedy ANNIS tiersvs. atree

Startingfrom thetopmosttier, tiersrepresentingreenodes(syntacticcate-
gories)andthoserepresentingreeedgeggrammaticafunctions)alternateThe
node“NP” directly dominateghe pre-terminabf Eier-Produzentewnia anedge
“‘NK” (for nounkernelmodifier)andthenodeof cat“PP” (prepositionaphrase)
viaanedge‘MNR” (for postnominamodifier).“PP” in turndirectlydominates

thepre-terminal®of ausderganzerRepublikvia edgelabels*AC” (adpositional
casemarlker) and“NK”, respectiely.

5 Evaluation

We testedthe prototypein the two applicationscenariospresentedn Sec-
tion 2.3.In scenaricA, ANNIS offersits servicesvia the internet,runningon
awebsenerwith a PentiumlV 2,4 GHz CPUand3 GB memory In scenario
B, the applicationis run in standalonenodeon a single computey typical for
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linguistswishing to work independentlyfor instanceduring field studies.We
useda mobile computemwith ratherlow hardwarecapabilities(Pentiumill 650
MHz CPU,256 MB RAM) for this scenario.

During the evaluation, we focusedon two very generalaspects:(i) the
amountof datathat can simultaneouslybe loadedinto ANNIS and (ii) the
gueryingcapabilities.

5.1 Data

Due to the RAM-basedapproachthe amountof datathat canbe loadedinto
ANNIS dependn the memorycapacitieof the hostingmachine While the
whole TIGER Corpus(Brantsetal., 2002)with morethan40.000syntactically
annotatedhewnspapersentencesanbeloadedontothewebsener (scenaridd),
the 1.4 GB of RAM requiredfor this go beyondthe capacitieof the hardware
In scenaridB.

We thereforedesignedwo datasets—L (age) and S(mall)—for this eval-
uation. Both containthe PotsdamCommentaryCorpusof 173 RSTannotated
newspapecommentarieandtherichly annotatedubsePCC10.Thesetdiffer
with respecto the numberof TIGER sentencethey include:the formercom-
prisesthe whole TIGER Corpus,the latter a subsetof 1.000sentencesThus,
datasetL containsapproximately42.200sentencesand datasetS contains
3.200sentence$’

With datasetS, the upperlimit of the amountof datafed into ANNIS is
reachedor thelaptop.Onthewebsener, datasetL occupiesl. 4GB of RAM—
evenhere,thelimits of the hardwarebecomerelevant.

20 This resultsin the following numberof Java annotationobjectsin ANNIS: for L(arge):
3.369.93mbjectsfor S(mall): 146.505%0bjects.
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5.2 Querying

In additionto flexible queryfacilities (cf. Section3.4), ANNIS aimsat provid-
ing afastsearchBesidekeepingthedatato besearche@ompletelyin memory
ANNIS includesrunningsearchingndresultdeliveryin parallelthreadswhen-
ever adocuments finishedwith, resultsfoundin it areimmediatelysentto the
client—theusercanexploretheresultswhile moreresultsarestill searchedor.
We thereforemeasuredoth the time until the emegenceof a first resultand
thetime neededor providing the completdlist of results.

Data sets SincedatasetL cannotbe loadedonto the laptop,it wasqueried
onthewebseneronly. DatasetS wastestedboth onthe sener andthelaptop,
enablingstatementsaboutthe performancéehaiour dependingon the corpus
size.

Example queriesand evaluation method A smallsetof queriesof different
complity wasdesignedQuery Q1 queriesanaphoricexpressionsas simple
attribute-value pairs; Q2 searchedor expressiongnarked as “anaphoric”and
“subject”, searchingacrosddifferentannotationevels. Finally, Q3 exemplifies
a queryon hierarchicalstructuresit queriessentencesvith a subjectnominal
phrasethatdirectly dominatesa prepositionaphrase?!

The querieswereposedin standardveb browvsersandthe time neededor
presentin@first resultandthe completdist of matchesvastaken.Thuswe did
not measurehe performanceof the searchenginealone,but the performance
of ANNIS asawhole,includingtheconstructiorof anHTML representationf
thehit list.

21 Thequerieshave thefollowing form:
Ql:rel _type=anaphoric
Q2:rel _type=anaphoric & rel=SB & #1 =#2
Q3:cat=S & cat=NP & cat=PP & #1>SB#2 & #2>#3
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Scenario | Query | First match | Completed Search | Hits
(in sec.) (in sec.)

A Q1 0.5 0.5 70
(web- Q2 0.5 0.5 5

serwer) Q3 2 2 130
B Q1 4 17 70
(mobile Q2 18 18 5

computer) | Q3 20 91 130

Figure8: Queryperformancevith datasetS(mall)

Scenario | Query | First match | CompletedSearch | Hits
(in sec.) (in sec.)
A Q1 5 8 70
(web- Q2 8 8 5
server) Q3 2 34 4985

Figure9: Queryperformancevith datasetL(arge)

Resultsand discussion The resultsfor queryingdatasetS andL (givenin
Figures8 and9, respectrely) shav thatthe overall performancef the ANNIS
prototypehasstill to beimproved, particularlywith respecto researclscenario
B, themobile computerHere,morecomplex queriessuchasQ3 requireunac-
ceptableprocessindimes.

However, the stratgy of anincrementalpresentatiorof queryresultspays
off: with both datasetsthe first matchfor Q1 and Q3 is givenratherquickly,
evenif thecompletesearchis time-consuming?

The resultsalsoillustrate the expectedfact that performanceof ANNIS is
dependen(i) on the size of the corpusand (ii) the hardware capabilities.On
the web sener, queriesQ1 and Q2 needconsiderablymore processingime
with the datasetL thanwith setS. Figure8 illustratesthe differencebetween

22 Resultsare currently presentedlocument-wiseSinceall hits of Q2 are part of the same
documentthevalues'First match’and‘Completedsearch’do not differ.
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bothresearclscenariogwith differenthardwareconditionsyegardingthequery
performanceeventhe processingime for the simplequery QL1 differs consid-
erably

Of course,thesefirst resultsof a rathershallov testingcannotsubstitute
for anin-depthstudyof the queryingcapabilitiesof the ANNIS searchengine,
whichis plannedo be undertalenin the nearfuture.

6 RelatedWork

Currentcorpusexploration and query tools do not fulfill all of the needsof
the SFB, aspresentedn Section2. In this section,we discussa selectionof
tools,concentratingn (i) web-basedhterfacesand(ii) querytoolsfor comple,
richly annotatedlata,andshav how they relateto ANNIS.

6.1 Web-basednterfaces

Web-basednterfacesprovide the quickestandeasiesticcesgo large amounts
of languagedataandareinvaluabletools for linguistic researchbasedon cor-
pora. Simple searchfacilities allow for queryingthe data,which usually con-
sistsof tokenizedtext, rarelyaccompaniedby furtherlevels of annotatiorsuch
as part-of-speeclor lemma.Searchresultsare usually presenteds plain text
or askey word in context, KWIC. Prototypicalexamplesare COSMASII 22 and
the online web demosof Digitales Worterbuch der deutstien Sprache®* and
BNC?,
A tool thatis similar to ANNIS by providing accesdo very heterogeneous

dataandannotationss the interfaceof TUSNELDA (‘T ibingencollection of

23 |DS Mannheim http://www.ids- mannheim.de/cosm as2/

24 Berlin-Brandenhbrgische Akademie der Wissenschaften,http://www.dwds.de/
pages/pages_woebu/dwds_woebu_re ch.h tm

25 British NationalCorpus http://sara.natcorp.ox.ac.uk/I ooku p.htm |
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reusableempirical linguisticdatastructures’}®. Besidesearchindor puretext,
TUSNELDA allows the userto specify complex queriesin the standardized
query languageXML QUERY (XQUERY)?’, which is appliedto the XML-
basedannotationsThe resultsof a queryareshowvn astext (for text searches)
or as XML representationgfor querieson annotations)Display of the XML
encodingsufficesin mary casessince TUSNELDA annotationgarely cover
morethanoneannotatiorevel—in contrastto our researctscenario.

Using XML QUERY has several advantages:Being a standardizedan-
guage,it is alreadyfamiliar to at leastsomeusers;the formatis supportedoy
othertools;andit is a very powerful languageOf courseusingXML QUERY
requiresknowledgeof the XML encodingof theannotation.

6.2 Query toolsfor complexdata

In recentyears,a numberof toolsthatallow for queryingandvisualizingmore
comple annotationshave beendeveloped.Theseinclude tools for querying
treesor graphsandsearchoolsfor corporawith multi-level annotation.

Trees/graphs Examplesof tree and graph query tools are VIQTORYA

(Steinerand Kallmeyer, 2002), TIGERSearck, and Netgrapi®. Thesetools
enablethe userto query hierarchicalstructuresand comple relations.More-
over, they include graphicalinterfacesto improve operability by non-eperts
andcasualusers.Theseinterfacesallow the userto composea queryby mouse
clicks andsimplemenuchoices For instanceattribute-valuespecificationgan
be selectedrom a menuwhich lists all admissibleattribute-\valuepairs.Query
resultsarevisualizedastreesor graphs.

26 http://www.sfb441.uni- tuebinge n.de/ tusn elda- onlin e.ht ml
27 http://www.w3.org/XML/Query
28 http://www.ims.uni- stuttgart.d elpro jekt e/TIG ER/TIGERSearc h/

29 http://quest.ms.mff.cuni.cz/n etgra ph/
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However, theseoolsfocusonsentence-basethnotation®f syntacticstruc-
tures.Thatis, inter-sententialqueriescannotbe posed,and conflicting hierar
chies(suchasdiverging segmentationof primary databy differentannotation
levels) arenot accountedor.

Multi-le vel annotation A tool thatwasdevelopedfor multi-level annotation
is NXTSearcRP. It is ahighly flexible tool in thatit canbeappliedbothto time-
alignedandhierarchicalcorpora(Heid et al., 2004).Furthermoreijt allows for
cross-leel queriesandaccountdor intersectinghierarchicalnnotations.
NXTSearchthusoffersmary of thefunctionalitiesthatANNIS aimsto sup-
ply. Neverthelesst doesneitherprovide themeandor visualizingandquerying
theannotationn auserfriendly way, noris it accessibleia theinternet.

ANNIS aimsat combiningthe advantageof the presentedsystemsAs a
web-basedhterface,it provideseasyandquick accesgo linguistic datavia the
internet.Futuredevelopmenif ANNIS will profit from experiencesn theuser
friendly designof toolssuchasTIGERSearcheventuallyarriving atatool that
canbeeasilyusedby non-eperts.Similarly, ANNIS will build uponandcon-
tinuework on multi-level andcross-leel queryingof toolssuchasNXTSearch.

7 Summary and Futur e Dir ections

We have characterizedthe application scenariofor the ANNIS linguistic
databasesxplainedtheensuingdesigndecisionsanddescribedhepresenstate
of the implementationThis first versionis now readyfor usewithin the SFB
andwill be further developedin accordancevith users’experiencesSpecifi-
cally, we planto undertale usability studiesregardingboth the queryfacilities
and the visualizationschemeusedin the presentimplementation We expect
thatthesetwo topicsarethe centralonesfor furtherimproving the system.

30 http://www.ims.uni- stuttgart.de Iproj ekte /nite  /manual/



ANNIS: A Linguistic Databasdor ExploringInformationStructure 277

For querying,an option to consideris providing two differentwaysof ac-
cessingdata:a formal querylanguagehatallows experiencedusersto quickly
constructhe expressiorthey areinterestedn, anda moreuserfriendly onefor
inexperiencediserswhichmightoffer graphicaloptions(likein TIGERSearch)
andinteractve helpfacilities. Thetwo usergroupshave very differentrequire-
ments,sothatproviding tailoredaccessanguageseemsappropriate.

As for visualization,a betterway of displayingtreesshouldbe integrated.
Similarly, provisionshave to be madeto displaydiscourse-relatednnotations
more effectively. Co-referencanformation, for instance,could be shavn by
colouringthe co-referringexpressionsn the discourseview (asin the MMAX
annotatiortool).

Within the SFB, variousworking groupsare developing standardizedag
setsandannotatiorguidelineg(asdiscussedn Section2.2). Stepby step,these
will beintegratedinto ANNIS, with the annotationguidelinesmadeavailable
sothatuserscaninterpretannotationghatarenottheir own.

At leastin thefirst roundof dataannotationjt might becomenecessaryo
modify the SFB questionnairer annotationguidelinesand adaptthemto un-
foreseerdata.ANNIS shouldthusprovide a suitableway of handlingdatathat
Is annotatedccordingto differentversionsof the questionnairer guidelines.

Also, somefurtherkindsof datahave to beintegratedinto the database:

e Thequestionnairenentionedn Section2.2 shouldbemappedo ANNIS
sothatanswersanbe lookedfor in the contet of their questionsalso,
the hierarchicalktructureof the questionnaireshouldbe presered.

e Speecldataatthe momentis ‘integrated’only by a hyperlink to a sound
file, which might not be sufficientin thelong term.

e Whendatain mary languagess addedto ANNIS, it becomeselevantto
addtypologicalinformation,which couldthenbeusedin thequeries.
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On the technicalside, an importantstepwill be addinga databasdo the
systemfor applicationscenarioA (with a centralizeddatarepository),to en-
surethatANNIS bereadyto hold largeramountsof datathanis possiblen the
presentRAM-basedversion. Furthermore metadatahasto be systematically
integratedinto thedatastructurespossiblywith ramificationsfor thequerylan-
guage(e.qg.,provide the ability to searchdatathat originatedbeforea specific
date).Onceagain, existing standardsuchasTEI, IMDI 31, OLAC3? will inform
thedesigndecisions.
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