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Abstract
This softwaredemonstrationpresentsa new userinterfaceto thecorpusmanagerCQP. Thekey feature
of thissystemis theclient/server architecture.Theserver is awrapperof CQP, it runsona UNIX system
andusesCQP commandsfor the corpusqueryevaluation.Therearealso somenew featureslike the
genericsortof concordancelines,themultilevel frequency distribution or thecollocationsidentification
basedonMI-scoreaandT-score.

The client (GCQP) is a graphicaluserinterfaceand it is possibleto run it on UNIX with X Window
System,MS Windows 95/98/NTor Macintoshsystems.It communicateswith theserver over Internet.
GCQP makesall featuresof CQP andserver enhancementsavailableto usersin a friendly environment.

1 Intr oduction

1.1 IMS CorpusWorkbench

Text corporarepresentoneof themainsourcesof informationfor computationallinguistsand
lexicographers.TheIMS CorpusWorkbenchis a setof toolsfor themanagementof large text
corporaandretrieval of informationfrom thesecorpora.

Within the workbench,a corpusis representedasa sequenceof positions. Every position is
divided into a setof positional attributes andeachattribute containsa characterinformation.
Oneof the positionalattributes(word) representsthe particularword form at eachposition,
other attributesare usedfor corpusannotation(lemma,grammaticaltag, etc.). We can also
storesomestructural tags in thecorpus.They areusedfor structuralannotationof thetexts in
thecorpus:document,paragraphand/orsentenceboundaries,annotationof headings,etc.There
areno restrictionson thenumberof positionalattributesandstructuraltagspercorpus.

The principal tool of the workbenchis CQP (which standsfor CorpusQuery Processor)
[SchulzeandChrist,1996], which evaluatesgivenqueriesandreturnsthe resulton thescreen
or to anotheroutputthatcanbeusedin furtherprocessing.CQP definesa very powerful query
language.Tonamejustthebasicfeatures,userscanuseBooleancombinationsof regularexpres-
sionsover attributevalues,regularexpressionsover positions,boundariesof structures,labels
of positionsandits references,built-in functions,subcorporaqueries.TheCQP querylanguage
(althoughit maybequitedifficult for beginnersor non-expertusers)is mostly thereasonwhy
to preferIMS CorpusWorkbenchamongavailablecorpusmanagers.

For morecomfortableinteractionor presentationthereis XKWIC [Christ,1995] – a graphical
userinterfacerunningin X Window System– executionof which is unfortunatelylimited to a
few clonesof UNIX systemswith X Window andthe initial configurationis not easy. This is
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thefundamentaldrawbackof thewholesystem:theuserfriendly environmentis availableonly
for userswith UNIX workstationanddirectconnection(by localnetwork) to thecomputerwith
theinstalledworkbench.

1.2 NewGraphical User Interface

Thenew graphicaluserinterface(GCQP) wasdevelopedfor theInstituteof theCzechNational
Corpusin PragueandtheNaturalLanguageProcessingLaboratoryat our faculty. GCQP pro-
videsan interfaceto the CQP, all its functions,andaddsseveralnew features.New systemis
basedontheclient/serverarchitecture.Theserveris awrapperof CQP, it runsonaUNIX system
andtheclientpartis platformindependent.

In thefollowing sectionswedescribethesystemin moredetails.

2 Hardwareand SoftwareRequirements

The server part of the system(cqsd) is written mainly in C++. Only a small subsystemof
users’accountsmanagementis written in Perl. Becausethe server dependson CQP (it calls
cqp commandfor queryevaluation,CQP C-API library (libcu) is usedfor thephysicalcorpus
access)it is possibleto run it only on systemssupportedby CQP. Today, therearetwo variants
of UNIX theCQP runson:SolarisandLinux. Theserver is providedfor bothplatforms.

Hardwarerequirementsfor the server arethe sameasfor the CQP: Sunserver or workstation
with a SPARC processor, or a regular PC with Intel Pentium,at least32MB of memoryare
recommended.Disk spacerequirementsdependon thesizeof installedcorpusor corporaand
their annotation(thenumberof differentpositionalattributes,thenumberof structuraltags).A
small corporalike Brown corpus(1 mil. tokens,[FrancisandKučera,1979]) needonly a few
tensof MB of diskspace,a largeannotatedcorpuswith 100mil. tokenscantakeseveralGB of
diskspace.Very largecorporaalsoneedmorephysicalmemoryfor fastqueryevaluation.

GCQP itself (theclient partof thesystem)is written in pureTcl/Tk [Ousterhout,1994], which
ensuresthe platform independence.It runson UNIX with X Window System,MS Windows
95/98/NTor Macintoshsystems.Thereareno specialhardwarerequirements:wherever you
canrun any of thementionedoperationsystemyoucanrun GCQP evenfor very largecorpora.

ThecommunicationbetweenGCQP andtheserver is basedon thestandardTCP/IP(Internet)
protocol.Thus,bothsidesneedaconnectionto theInternetor anintranet.Theprotocolis opti-
mizedfor theamountof transmitteddata,thereforeevenaslow modemconnectionis sufficient
for a properusageof GCQP. It is alsopossibleto usethesystemon a stand-aloneworkstation
wherebothclientandserver runs.

3 Client/Server Design

Therewas one requiredfeaturein the client/server designof the system:to enableusersof
the corpusto usetheir low-endcomputerswith their familiar operationsystems.This led us
to the selectionof Tcl/Tk as a programinglanguagefor the client and the decisionthat all
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time-consumingtasksshouldbe performedon the server. The client is responsibleonly for
a navigation of usersduring queryconstructionandpresentationof the resultsreceived from
server.

For eachclientconnectionto theservercomputeranew serverprocessis started.All thesepro-
cessessharecorpusdata.A simplemultitaskingenvironmentwasimplemented,sothatseveral
demandingtaskson theserver side,like a queryevaluationor a computationof frequency dis-
tributionsor collocations,areprocessedat thebackground.It meansthatclient is not blocked
duringsuchtasks.

3.1 Communication Protocol

The communicationprotocolbetweenclient andserver is designedin the UNIX andInternet
style.The whole communicationis characterbased.A client transmitscommands,the server
respondsby resultsor control data.Therearemorethan40 build-in commandsanda special
onewhichenablesanexecutionof externalprograms.It is possibleto extendservercapabilities
in this waywithout recompilationof theserver.

The setof implementedcommandsis not limited to the graphicaluserinterfaceof a corpus
manager. For example,thereis asmallTcl scriptgcqp-count whichevaluatesqueriesgiven
to a corpusandprintsthenumberof linesin theresultof eachquery. This programcanberun
in batchmodewithout any userinteraction.

3.2 UserAccessRestrictions

Usershave login namesandpasswordsandthey have to authenticateat thebeginningof each
session(GCQP startup).Thereis apossibilityto restrictuseraccessto corporain severalways:

� Groupsof users(or eachuser)havedifferentlists of availablecorpora.
� Userscanaccessserveronly from selectedcomputers(or sites).
� A “hardcut” (the maximumnumberof lines in a concordancelist) canbe assignedto a

user. A corpusadministratorcanusethisoptionto reduceserver load.

4 New Functions

In this sectionwe focusour attentionon thenew functionsof GCQPwhich arenot availablein
CQP.

4.1 Queries

Becausequeriesareevaluatedthroughcqp commands,all forms of the CQP querylanguage
aresupportedin GCQP. Therearetwo smallenhancementsthatsavemuchusers’timeandmany
userslike GCQP mostlyfor this feature:

� The mostsimple(but alsothe mostfrequent)type of queries– queryon a singleword
form – canbeenteredwithout quotes.
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� All queriesarestoredin thehistoryandaccessto thishistoryis providedthroughasingle
key-press.Thequeryhistoryis automaticallysavedonexit andrestoredonanew start-up
of GCQP. Thenumberof queriesin thehistoryis configurable.

P/N filter A positive/negativefilters canbeusedto reducenumberof linesin a concordance.
Linesmatchinggivenconditionin agivenspanwill remainin concordancelist (P-filter)or will
bedeletedfrom theconcordancelist (N-filter). Conditionsareregular CQP queriesandspans
areenteredin thetermsof positionsor structuraltags.

Collocations Userscanfind andhighlightwordsin context (within givenspan).It workslike
set collocate in CQP but therecould be morethanonecollocation(thereis no limit to
thenumberof collocationsin aconcordancelist) andthecollocationcanoccupy morethanone
position(it couldbea sequence of words).Thefollowing Figure1 shows themainwindow of
GCQP with highlightedcollocations.

Figure1: Themainwindow of GCQP.

Frequently asked queries A list of favourite queriesfor immediateuseis stored.Usersdo
not needto browsetheir queryhistoryor entera complex query. They just selectanitem from
thepreparedannotatedlist. This is alsoa usefultool for corpuspresentations.
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Templates Userswith greaterexperiencemayuseselectedquerytypesregularly. Suchqueries
canberathercomplex with only smallalternations.It is possibleto locateasimilarqueryin the
historyor in the list of the favouritequeriesandedit it, but thereis a simplersolution– query
templates.Userscandefinea templateof thequerywith special“variables”inserted.Thenthey
canenteronly thenameof thetemplateandparameterswhichareautomaticallysubstitutedfor
variables.

For example,wecandefineatemplatefor queryof two words,first wordgivenby aword form,
secondgivenby a grammaticaltag.Thesecondword canoccurin differentdistancesfrom the
first one.In thefollowing template(namedwt) $AAA, $BBB and$CCC representvariables:

wt: MU (meet "$AAA" [tag="$BBB"] 1 $CCC)

Thenwecansearchfor wordsgive or gives (regularexpressiongives?) followedbyapersonal
pronoun(PP tag)in thedistanceat most3 words:

!wt: gives? PP 3

TheFigure1 showstheresultof this query.

4.2 ConcordanceLists

GCQP supportsall commonoperationswith concordancelists: savethelist into a text file, print
the list on a printer, deleteselectedlines, reducethe numberof lines in the list (accordingto
thegivenpercentageor thenumberof lines),simplesort (accordingto keywords,left or right
context). Thereis apossibilityof moregenericsortwith morethanonesortingrule.GCQP also
offers thecomputationof thegenericfrequency distribution with many levelsof groupingand
subtotals.

Undo Eachmodificationof a concordancelist canbetakenback.Thenumberof undolevels
is configurable.

Collocation candidates GCQP canproducea list of wordswith the highestMI-scoreor T-
scorein a givenspan.Thetableof resultscontainsalsotherelativeandabsolutefrequency for
eachword.An examplefor theword night in Brown corpusis displayedin Table1.

Distrib ution overview A graphicaloverview displaysin whatpartsof thecorpustheconcor-
dancelinesoccur. An exampleof suchoverview for theword surface in Brown corpusis given
in Figure2.

4.3 Other Features

Thetool is languageindependent(any setof tagscanbeused)similarly aswith CQP. However
two Czechspecificfeatureswereimplemented:Concordancelinescanbe sortedaccordingto
Czechsort rulesandthe output(save/print) is provided in selectablecharacterencoding.It is
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Word MI-score T-score Rel. freq [%] Abs. freq
tomorrow 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 4.541 2.871 1.096 9
that 3.203 2.674 0.4337 9
The 2.413 1.624 0.2508 4
the 1.322 2.324 0.1177 15

Table1: Collocationcandidatesof theword night in Brown corpus.

Figure2: Distributionoverview for theword surface in Brown corpus.

possibleto add other characterencodingtablesand changesorting tablesdependingon the
selectedlanguage.

At thebegining,therewasonly Czechversionof GCQP. Now, thereis alsoEnglishvariantanda
new languagelocalizationis veryeasy, it canbeachievedby thetranslationof two configuration
files.
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