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Abstract

This softwaredemonstratiompresents new userinterfaceto the corpusmanagerCqQpr. The key feature
of this systemis theclient/serer architectureThe seneris awrapperof CQp, it runsona UNIX system
and usesCqQp commanddor the corpusquery evaluation. Thereare also somenew featureslike the
genericsortof concordancdéines, the multilevel frequeny distribution or the collocationsidentification
basedn MI-scoreaandT-score.

The client (GcQp) is a graphicaluserinterfaceandit is possibleto run it on UNix with X Window
SystemMS Windows 95/98/NT or Macintoshsystemslt communicatesvith the sener over Internet.
Gcop makesall featuresof CQp andsener enhancementavailableto usersin afriendly ervironment.

1 Intr oduction
1.1 IMS CorpusWorkbench

Text corporarepresenbne of the main sourcesof informationfor computationalinguistsand
lexicographersThe IMS CorpusWorkbenchis a setof toolsfor the managemendf large text
corporaandretrieval of informationfrom thesecorpora.

Within the workbench,a corpusis represente@s a sequencef positions. Every positionis
dividedinto a setof positional attributes andeachattribute containsa characteiinformation.
One of the positionalattributes (word) representshe particularword form at eachposition,
other attributesare usedfor corpusannotation(lemma,grammaticaltag, etc.). We can also
storesomestructural tags in the corpus.They areusedfor structuralannotatiorof thetextsin
thecorpus:documentparagrapland/orsentencédoundariesannotatiorof headingsetc.There
areno restrictionson the numberof positionalattributesandstructuraltagspercorpus.

The principal tool of the workbenchis CQpP (which standsfor Corpus Query Processor)
[SchulzeandChrist,1996, which evaluatesgiven queriesandreturnsthe resulton the screen
or to anothemutputthatcanbe usedin further processingCqQp definesa very powerful query
languageTo namgustthebasicfeaturesuserscanuseBooleancombination®f regularexpres-
sionsover attribute values,regular expressionsver positions,boundarief structuresjabels
of positionsandits referenceshuilt-in functions,subcorporajueries.The CQp querylanguage
(althoughit may be quite difficult for beginnersor non-expertusers)is mostly the reasonwhy
to preferIMS CorpusWorkbenchamongavailablecorpusmanagers.

For more comfortableinteractionor presentationthereis Xkwic [Christ, 1999 — a graphical
userinterfacerunningin X Window System- executionof which is unfortunatelylimited to a
few clonesof UNIX systemsawith X Window andthe initial configurationis not easy This is
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thefundamentatravbackof thewhole systemtheuserfriendly ervironmentis availableonly
for userswith UNIX workstationanddirectconnectionby local network) to the computemwith
theinstalledworkbench.

1.2 New Graphical User Interface

Thenew graphicaluserinterface(GcqQpr) wasdevelopedfor theInstituteof the CzechNational
Corpusin Pragueandthe NaturalLanguageProcessind.aboratoryat our faculty. GCQP pro-
videsaninterfaceto the CqQp, all its functions,andaddsseveral new featuresNew systemis
basedntheclient/sererarchitectureTheseneris awrapperof CQp, it runsonaUNIX system
andtheclient partis platformindependent.

In thefollowing sectionswve describethe systemin moredetails.

2 Hardware and Software Requirements

The sener part of the system(cqsd) is written mainly in C++. Only a small subsystenof
users’accountsmanagemenis written in Perl. Becausethe sener dependson CQp (it calls
cqp commandor queryevaluation,CQp C-API library (libcu) is usedfor the physicalcorpus
access)t is possibleto runit only on systemssupportedy CQpr. Today therearetwo variants
of UNIX the CQP runson: SolarisandLinux. Theseneris providedfor bothplatforms.

Hardwarerequirementdor the sener arethe sameasfor the CQp: Sunsener or workstation
with a SFARC processaror a regular PC with Intel Pentium,at least32MB of memoryare
recommendedisk spacerequirementslependon the size of installedcorpusor corporaand
their annotation(the numberof differentpositionalattributes,the numberof structuraltags).A

small corporalike Brown corpus(1 mil. tokens,[FrancisandKucera,1979) needonly a few

tensof MB of disk spacea large annotateatorpuswith 100 mil. tokenscantake several GB of

disk spaceVery large corporaalsoneedmorephysicalmemoryfor fastqueryevaluation.

Gcqr itself (theclient partof the system)is written in pureTcl/Tk [Ousterhout]1994, which
ensureghe platform independencdt runson UNix with X Window System,MS Windows
95/98/NT or MacintoshsystemsThereare no specialhardware requirementswhere/er you
canrun ary of thementionedoperationsystemyou canrun GCQP evenfor very large corpora.

The communicatiorbetweenGcQP andthe sener is basedon the standardl CP/IP (Internet)
protocol.Thus,bothsidesneeda connectiorto theInternetor anintranet.The protocolis opti-
mizedfor theamountof transmittecdata,thereforeevena slow modemconnectionis sufficient
for a properusageof GcQp. It is alsopossibleto usethe systemon a stand-alonevorkstation
wherebothclientandsener runs.

3 Client/Server Design

Therewas one requiredfeaturein the client/serer designof the system:to enableusersof
the corpusto usetheir low-end computerswith their familiar operationsystemsThis led us
to the selectionof Tcl/Tk as a programinglanguagefor the client and the decisionthat all
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time-consumingasksshouldbe performedon the sener. The client is responsibleonly for
a havigation of usersduring query constructionand presentatiorof the resultsreceved from
sener.

For eachclientconnectiorto the sener computeranew sener processs started All thesepro-
cessesharecorpusdata.A simplemultitaskingervironmentwasimplementedsothatseveral
demandingaskson the sener side,lik e a queryevaluationor a computatiorof frequeng dis-
tributionsor collocations,are processeét the backgroundlt meanghat clientis not blocked
duringsuchtasks.

3.1 Communication Protocol

The communicatiorprotocol betweenclient and sener is designedn the UNIX andInternet
style. The whole communications charactetbasedA client transmitscommandsthe sener
responddy resultsor control data. Therearemorethan40 build-in commandsanda special
onewhich enablesanexecutionof externalprogramsit is possibleto extendsener capabilities
in this way without recompilationof the sener.

The setof implementedcommandss not limited to the graphicaluserinterfaceof a corpus
managerFor example,thereis asmall Tcl scriptgcqp- count which evaluategqueriesgiven
to a corpusandprintsthe numberof linesin the resultof eachquery This programcanberun
in batchmodewithout ary userinteraction.

3.2 UserAccessRestrictions

Usershave login namesandpassverdsandthey have to authenticatat the beginning of each
session(GcQp startup).Thereis a possibility to restrictuseraccesgo corporain seseralways:

e Groupsof userg(or eachuser)have differentlists of availablecorpora.

e Userscanaccesseneronly from selecteccomputergor sites).

e A “hardcut” (the maximumnumberof linesin a concordancdist) canbe assignedo a
user A corpusadministratoicanusethis optionto reducesener load.

4 New Functions

In this sectionwe focusour attentionon the new functionsof GcQpwhich arenot availablein
Caor.

4.1 Queries

Becausajueriesare evaluatedthroughcgp commandsall forms of the CQP querylanguage
aresupportedn GcQp. Therearetwo smallenhancementhatsasze muchusers’time andmary
userdike GcQp mostlyfor thisfeature:

e The mostsimple (but alsothe mostfrequent)type of queries— queryon a singleword
form — canbe enteredvithout quotes.
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e All queriesarestoredin thehistoryandaccesdo this historyis providedthroughasingle
key-pressThequeryhistoryis automaticallysavedon exit andrestoredbn anew start-up
of GcQp. Thenumberof queriesn the historyis configurable.

P/Nfilter A positve/nagativefilters canbe usedto reducenumberof linesin a concordance.
Linesmatchinggivenconditionin agivenspanwill remainin concordancést (P-filter) or will
be deletedfrom the concordancdist (N-filter). Conditionsareregular CQp queriesandspans
areenteredn thetermsof positionsor structuraltags.

Collocations Userscanfind andhighlightwordsin context (within givenspan).t workslike
set col | ocat e in CQp but therecould be morethanone collocation(thereis no limit to
thenumberof collocationsn a concordancéist) andthe collocationcanoccupy morethanone
position(it could be a sequence of words).Thefollowing Figure1 shovs the mainwindow of
GcQp with highlightedcollocations.

File Corpus Query Concordance View Select Help
1. coll. |[tag="PP"] | G brown
Occurrence: |0 From: |1 Positions from KWIC = To: |3 Positions from KWIC =

ut oily .</s><s>The avocado should havea ™ give;yy ™ toit, asyou hold it , when it is ripe
—Festival Quartet { ~NRCA_Victor ) editions giverg us superlative string playing ( both in
1€ original .</s><s>0n the basis of what they giveygp us we can know how the young Caruso sang
10st heavily used for recreation .</s>><s>This givesspz you a better opportunity to get the feel
such a unit , composed of people , which givesygz us both some immunity from , and a way of
dirt ( especially clay soils }so_as_to giverp it a greatly increased negative charge.
)osition theorem .</s>><s>We have chosen to giverp it at the end of the section since it deals_witl
individual his place in theuniverse and giveyg him a feeling that he is relatively secure
individual helpfully to the supernatural and givesyypz him cosmic peace and a sense of supreme
as great therapeutic value for him .</s:><s:>It givespygz him aid , comfort , even solace , in meeting
political group hopes that the elections will gives them new prominence, but in a system whet
1 conclusion .</s:><5:>The answer the authors givengp toit, therefore, is of supreme importance
iured men : the Mexicans not onlv refused to eivearn  them . it told the nossemen if thev wanted
AlY
illustrates some of the ideas of the primary decomposition theorem .</s><s >We have chosen to
givesyg it at the end of the section since it deals_with differential_equations and thus is not purely
linear algebra .</s><s >#EXAMPLE 11# In the primary decomposition theorem , it is hot

Displayed: 0+20/30 (66%) Line: 10 Selected: 1

Figurel: Themainwindow of GCQP.

Frequently asked queries A list of favourite queriesfor immediateuseis stored.Usersdo
not needto browsetheir queryhistory or entera complex query They just selectanitem from
the preparedannotatedist. Thisis alsoa usefultool for corpuspresentations.
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Templates Userswith greateexperiencenayuseselectedjuerytypesregularly. Suchqueries
canberathercomplex with only smallalternationsilt is possibleto locatea similar queryin the
history or in thelist of the favourite queriesandedit it, but thereis a simplersolution— query
templatesUserscandefineatemplateof the querywith special‘'variables’inserted Thenthey

canenteronly the nameof thetemplateandparametersvhich areautomaticallysubstitutedor

variables.

For example we candefineatemplatefor queryof two words,first word givenby aword form,
secondgivenby a grammaticatag. The secondwvord canoccurin differentdistancegrom the
first one.In thefollowing template(lnamedat ) $AAA, $BBB and$CCC representariables:

W MU (meet "$AAA" [tag="$BBB"'] 1 $CCC)

Thenwe cansearctor wordsgive or gives (regularexpressiorgi ves?) followedby apersonal
pronoun(PP tag)in thedistanceat most3 words:

'wt: gives? PP 3

TheFigurel shonstheresultof this query

4.2 ConcordanceLists

GcQP supportsall commonoperationsvith concordancéists: save thelist into atext file, print
the list on a printer, deleteselectedines, reducethe numberof linesin the list (accordingto
the given percentager the numberof lines), simplesort (accordingto keywords,left or right
contet). Thereis apossibilityof moregenericsortwith morethanonesortingrule. GCQp also
offersthe computationof the genericfrequeng distribution with mary levels of groupingand
subtotals.

Undo Eachmodificationof aconcordancdist canbetakenback.The numberof undolevels
is configurable.

Collocation candidates GcQP canproducea list of wordswith the highestMI-scoreor T-
scorein a givenspan.Thetableof resultscontainsalsothe relative andabsolutefrequeng for
eachword. An examplefor theword night in Brown corpusis displayedn Tablel.

Distrib ution overview A graphicaloverview displaysin whatpartsof the corpusthe concor
dancdinesoccur An exampleof suchoverview for theword surface in Brown corpusis given
in Figure?2.

4.3 Other Features

Thetool is languagendependenfary setof tagscanbeused)similarly aswith CQp. However
two CzechspecificfeatureswereimplementedConcordancédines canbe sortedaccordingto
Czechsort rulesandthe output (save/print) is provided in selectablecharacterencoding.lt is
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Word Ml-score T-score Rel.freq[%] Abs.freq
tomorrov 9.467 2.233 33.33 5
Sunday 8.66 1.995 19.05 4
Saturday 8.66 1.995 19.05 4
previous 8.529 1.995 17.39 4
Monday 8.178 1.726 13.64 3
last 7.895 3.59 11.21 13
at 4541 2.871 1.096 9
that 3.203 2.674 0.4337 9
The 2413 1.624 0.2508 4
the 1.322 2.324 0.1177 15

Tablel: Collocationcandidate®f theword night in Brown corpus.

N ll‘.l"lll T T

Figure2: Distribution overview for theword surface in Brown corpus.

possibleto add other characterencodingtablesand changesorting tablesdependingon the
selectedanguage.

At thebegining, therewasonly Czechversionof GcQp. Now, thereis alsoEnglishvariantanda
new languagdocalizationis very easyit canbeachievedby thetranslatiorof two configuration
files.
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