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1 Intr oduction

This is a userguidedocumentationfor Vi-XFST1 project. This documentationintroducesthe

softwareimplementationof the XFST managementmodelpreparedby Prof. KemalO�azer2

andYasinY�lmaz3 in SabanciUniversity. Pleasecontactthe designersof the project for the

otherrelateddocumentson theproposedmodel.

Intentionof Vi-XFST projectis to wrapthefunctionalitiesof XFSTandto providegraphical

editing, managementand testingfeaturesto the researchers.XFST is a very powerful tool

to manipulate�nite-state networks, with its large setof commands.Vi-XFST is designedto

make thesecommandsinvisible to the userandserve their functionalitiesthroughgraphical

componentsof its interface.

2 Featuresof Vi-XFST

Vi-XFST providesasimpleandeasy, yetpowerful wayto develop�nite-statenetworkswithout

involving developersin thecomplexitiesof acommandline tool. With its setof innovativefea-

tures,lessexperienceddeveloperscanquickly starttestingwith �nite-stateconceptsseeingthe

actualpictureon their workspace,while theadvanceddevelopersarefreedfrom many manual

tasksandcontrolsthatthey hadto copewith before.Thismeansthatthey canfocusonwhatto

build, not onhow to.

1VisualInterfacefor XeroxFinite-Statetoolkit
2o�azer@sabanciuniv.edu
3yyilmaz@su.sabanciuniv.edu
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Figure1: A samplescreen-shotfrom theVi-XFST IDE.

Thefollowing areimportantfeaturesof Vi-XFST:

� A developmentenvironmentdesignedfor XFST: Vi-XFST treatsan XFST �le asa de-

velopmentprojectthathasto bemanagedon behalfof theuserashebuilds the regular

expressions.Thedevelopercanmovefrom thetraditionalwayof editinganXFSTsource

�le, mostlydonewith a text editorlike ”vi” or ”emacs”, to a realintegrateddevelopment

environment,like Vi-XFST. He canseeresultsof his work at designtime, modify the

codeandretestany component.

� Visual Regular ExpressionDevelopment:Vi-XFST's graphicalregular expressioncon-

structiontoolsallow developersto quickly build avisualmodelof their �nite-stateregular

expressions.Thedeveloperquickly createsa topologicalmodelof theexpressionshow-

ing therelationshipbetweenexpressions,asthey arecombinedonthecanvasof thevisual

editor. It is alsoeasierto breakdown into thevisualstructureof largeregularexpressions.

Thereis a hierarchicalview of networks available,andthat hierarchyis visible with in

Vi-XFST. The usercanzoomin a de�nition to seewhat is insideit, andgo deeper, do

testsat any level on a component,modify it, andgo backto thetop picture. This makes

it possibleto view networks at differentlevelsof detail andmake even large structures

manageableandcomprehensive.
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� Automaticde�nition and regular expressiondependencychecks and recompilation:Vi-

XFST watchesmodi�cations to a regularexpressionandrecompilesany otherde�nition

thatdependson it. Even the networkson the stackcreatedwith previous ”regex” com-

mandsarerecompiledif they dependonamodi�ed regularexpression.Thisis, in general,

adif�cult processfor thedevelopersto domanually. But with Vi-XFST, it is just transpar-

entto theuserat thebackgroundandautomaticallyhandled.Vi-XFST determineswhich

de�nitions have to berecompiled.This selective recompilationof modi�ed de�nitions is

muchef�cient thanrecompilingthewholeproject.

� A large setof supportedXFSTcommands:Besideexpressionoperators,Vi-XFST sup-

portsmany of theXFST'scomprehensivecommandsetandtheiroptions.They arehidden

behindmany easyto usedialogboxes,menubuttonsandothergraphicalcomponentsof

Vi-XFST. The developerwill evenusesomeof themwithout noticing,ashe changesa

projectsetting,clicksabuttonor updatesanexpression.Vi-XFST will sendtheappropri-

atecommandsto XFSTon behalfof him to accomplishtherequests.

� De�nition and NetworkBrowsers: Thesetwo browsersintroducedin Vi-XFST display

thelist of de�ned regularexpressionde�nitions andavailablenetworkson thestack.The

developercan accessany one of the de�nitions or networks with just a mouseclick.

He cancheckor modify their properties,or usethemin otherpartsof the project. For

example,it is very easyto view which regular expressiondependson a particularone.

WithoutVi-XFST, it is aquitedif�cult task.Also,propertiesof anetwork canbeaccessed

with only amouseclick.

� Drag andDrop: Oncearegularexpressionde�nition is de�ned, it is availablein theDe�-

nitionBrowser. Thentheusercandraganddropit with hismouseontocanvastoconstruct

new expressions.Oncebasicde�nitions arede�ned,usercanbuild new expressionswith-

out typing anything at all; createa de�nition base,droppreviousde�nitions into it, and

click Pushde�nition andnew de�nition is ready. Evena uniquede�nition nameis auto-

maticallycreatedon behalfof theuser. Vi-XFST providesa stronglytypeddevelopment

environmentthatreducestypeerrorswhile writing de�nition regularexpressions.

� History of input and output test strings: Vi-XFST keepstrack of stringsappliedto a

network onthestack.Usercanalwaysgobackandtestwith hispreviousinputswith just

onemouseclick. He doesnot have to try to rememberthe inputsof last tests.They are

savedinsidetheproject�le, andcanbeexportedto any text �le.

� Message handling: Vi-XFST handlesevery messagefrom XFST program. They are

never lostbetweenusercommandsasbefore.Errormessages,testoutputs,normalXFST

messagesareall differentiatedby Vi-XFST, parsedandindicatedto theuser.

� XFSTcompatibility: Vi-XFST project�le canbe useddirectly insideXFST asa script

�le. Thereis no Vi-XFST speci�c codeinsidethesource�le of theprojectthatmaybe

rejectedby XFST.
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� Multi-platform IDE: Vi-XFST runson many Unix systems(SunSolarisandall Linux

distributions)andevenon Microsoft Windows platformswith thesamefunctionality. It

is a fastpureC++ application,notaslow interpretedcodelikeJavaor TCL.

3 Installation and Requirements

Vi-XFST codecan be compiledon any UNIX or Microsoft Windows platformswhereQT

library (version>= 3.0.0)is available.Theinstallationprocessmayvary accordingto theplat-

form, but it is quitestraightforwardif thesegivenstepsarefollowed.

A script is preparedthatusesQT tool qmake to compileandinstall thesourcecode. This

is usefulwhereautoconfandautomake toolsarenot installedon thetargetplatform. Theonly

requirementis theQT library. Justtype:

# sh ./compile.qmake.sh

to startcompilation,in thesourcedirectory. Thedefault pre�x valuepointsto theusershome

director. Pleaseadjustit prior tocompilationbyeditingthe”DESTDIR” variablein the”project”

�le in the” in�nity20/in�nity20 ” directory. Theoutputbinary�le is named”vixfst” andinstalled

in thepre�x directorywith thenecessaryauxiliary�les, suchasdocumentation(in $pre�x/docs)

andimages(in $pre�x/images).

Theotherway to build thecodeon Unix systemsis mostlyfor developmentpurposes.The

original codeis organizedusingKDevelopIDE andprojectsourcecontainsautoconfandau-

tomake compatiblecompilationandinstallationMake�les. The compile.autoconf.shscript is

preparedto automatethis installationprocedure,which generatesa binarywith debug options

on. Theoutput�le nameis ” in�nity20 ”, which is thecodenameof theprojectduringdevelop-

mentphase.Thebinaryis createdin in�nity20/in�nity20 directory. It is stronglyrecommended

to usethis compilationif you intentto debugyour code.

Justgunzipandun-tarthesourcepacketandenterthein�nity20 directory, type:

# sh ./compile.autoconf.sh

to start compilation. The installationpre�x is ” /usr/local/” by default. To install bina-

ries type ”make install” after compilationsuccessfullyends. Thereareotheroptionsfor the

auto-generated”con�gure” script createdduring the compilation. Theseoptionsmay require

advancedknowledgeof GNU autoconfandautomake scripts;thereforeit is mostly usedfor

developmentpurposesonly.

If you wish to debug or scroll throughtheclassesandseethestructureof theprojectcode,

youshouldloadtheproject�le for KDevelop” in�nity .kdeproj” in in�nity20 directory. KDevelop

alsohandlestheprojectswith theaboveautoconfgeneratedmake�les.
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On Microsoft Windows platforms,Vi-XFST project �le under”In�nity20_Win32” direc-

tory, shouldbeloadedusingMicrosoftVisual C++ (version>= 6.0). Oncethecompilationis

done,theimageand�ush_network �le shouldbein thesamedirectoryastheoutputexecutable

�le.

As it is mentionedabove, theonly requirementof Vi-XFST sourcecodeis theQT library.

Therearefreewareversionsfor Unix systems.For Microsoft Windows platformsa freeware

licenseis not available.But it is possibleto obtainacademiclicensesfor educationalpurposes

at lowerprices.

Ourprojectcodeis nottestedyetonotherUnix operatingsystems(likeFreeBSD,OpenBSD

or HPUnix). But thedesignandimplementationof theprojectavoidsdependingonany system

speci�c libraries,callsor functionsthatmayreducetheportabilityof thecode.Sothereshould

notbeany troubleportingVi-XFST codeon otherUNIX platforms.

Of course,tobuild yourownprojectswith Vi-XFST, XFSTexecutableshouldbeavailablein

thetargetplatform.For moreinformationaboutavailability of XFSTbinariesfor yourplatform,

pleasereferto http://www.xrce.xerox.com

4 The Integrated DevelopmentEnvir onment

Whenyou startVi-XFST, you areimmediatelyplacedwithin theintegrateddevelopmentenvi-

ronment.This main window providesall the tools you needto design,compileandtestyour

�nite-statenetworks.
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Figure2: A samplescreen-shotfrom theVi-XFST IDE.

Thedevelopmentenvironmentis composedof many graphicalfunctionalcomponents;such

asmenuitems,tabs,dialogboxes,which areusedduringdifferentstepsof �nite-state project

development.In thefollowing sectionsthesecomponentsarediscussedin detail.

4.1 Main Window

Vi-XFST developmentenvironmentmainwindow is activatedwhentheprogramis started.This

window is themaincontrolpanelof thedevelopmentprocess.For betterunderstanding,main

window canbedetailedinto thefollowing components;De�nition Browser, NetworkBrowser,

ExpressionCanvas, Messages Tab, Test Tab Debug Tab and Menubarcomponents,eachof

whichwill beexplainedin moredetail:

4.2 De�nition Browser

The de�ned symbolsin XFST that are constructedby ”define ” commandare referredas

regularexpressionde�nitions in Vi-XFST. Any regularexpressioncreatedonVi-XFST is added

into theDe�nition Browser. It will remainthereuntil it is unde�ned.De�nition Browseris the

maincomponentto accessa regularexpressionde�nition in Vi-XFST.
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Figure3: TheDe�nition Browser

Thereare many functionsavailable in the pop-upmenuof De�nition Browser. Selecta

de�nition itemandright click to invoketheDe�nition Browserpop-up.Theavailablefunctions

are:

NewDe�nition Invokes the De�nition Option dialog to createa new de�nition. SeeSec-

tion 4.10for moreinformation.

Properties Displaysthepropertiesof ade�nition in De�nition Optiondialog.Youcanmodify

thede�nition propertiesin thisdialog.SeeSection4.10for moreinformation.

Readregex Createsthe network for the de�nition and pushedit onto the stack. The Net-

work BrowserandTest Tab are activatedafter a successfulcompilation. The network

appearsin theNetworkBrowserandbecomesthetop network. You cantestit usingthe

TestTab.

Unde�ne Un-bindsthesymbolandremovesthede�nition from theDe�nition Browser.

Theitemsin theDe�nition Browsercanbedraggedanddroppedinto emptyslotsof anoperator

baseontheExpressionCanvas. SeeSection5.2for anexampleusageof draganddropfunctions

in Vi-XFST.
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4.3 Network Browser

Every network on the XFST stackis listed in the Network Browser. The top network of the

stackis thetop itemin thebrowser. Onceanetwork is created,it is addedto thisbrowserwhere

it will remainuntil it is poppedup. NetworkBrowseris themaincomponentto accessanetwork

in Vi-XFST.

Figure4: TheNetwork Browser

To accessthepropertiesof a network, selectandright click on it in theNetworkBrowser.

TheNetworkOptionsdialogwill beinvokedin whichvariousnetwork settingscanbeadjusted.

Therearealsootheroperationson the stackunderStack menu,which are turn, rotate, pop,

clear andprint stack. Theseoperationsmodi�es thestackin theXFST process,thenVi-XFST

synchronizesits NetworkBrowserwith theXFST stackat thesametime.

4.4 ExpressionCanvasand WorkspaceTabs

ExpressionCanvas is wherethe visual regular expressiondevelopmentcan be donewhena

project is active on Vi-XFST main window. Therecanbe morethanoneExpressionCanvas

but only oneof themis active at a time. Thesecanvasesareheld in theWorkspaceTabs. The

usercanswitchbetweenthesetabsto activatethedesiredcanvasandedit theregularexpression

insideit.
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Figure5: TheExpressionCanvasandWorkspaceTabs

EachExpressionCanvascancontainonly one regular expressionobject. Whenthis ob-

ject is removedtheassociatedcanvasandworkspacetab is alsoclosed.To starta new regular

expressionin a new page,just selectyour operatorfrom thetool barandclick on any Expres-

sionCanvas; Vi-XFST will openanemptyworkspacetabandcanvasfor you.

4.5 MessageTab

Vi-XFST alsohandlesXFSTmessagesonbehalfof theuser. They are�ltered anddisplayedin

theMessageTab.

Figure6: TheMessageTab

Themessagesdisplayedin this tabcanbegroupedin to three:
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XFST successmessagesThey displaysuccessfulcommandexecutionmessages,suchasasuc-

cessfulregularexpressionor network compilation.They areprintedin greencolor.

XFST error messagesThey areprintedin red,andinform errorevents.Most of the time, to

take theattentionof theuser, a pop-upinformationdialogbox maybeinvokedaboutthe

error.

Print MessagesThesearetheoutputsof ”print” commandsof XFST, suchas”print de�ned,

print stack, print random-loweretc”. They aredisplayedin blue.

TestResults Testresultmessagesaregeneratedby the”apply” commands.They aredisplayed

in bothTestTab andMessageTab. Thesemessagesareprintedin blackfonts.

Vi-XFST MessagesThesemessagesarenotXFSTgenerated.Someof theactionsof Vi-XFST

producestheseoutputs,suchas loadinga project, saving or loading the stack�le etc.

Thesemessagesarein darkblue.

4.6 TestTab

TestTab is whereyoucanapplystringsto yournetworkson thestack.

Figure7: TheTestTab

Whena network is compiledontostack,Vi-XFST will automaticallyactivateTestTab and

placethecursorin theInput StringEdit Box. Enteryour inputsinto theInput StringEdit Box,

and pressenteror click the Apply button just below. The direction of apply commandcan

be setby downandup radio buttonsnearthe Apply button. The resultswill be displayedin

the ResultsEdit Box, andyour input string will be addedto the Inputs list. You canadjust
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maximumnumberof inputstringskeptin theInputslist andsomeothersettingsaboutTestTab

in thePreferencesdialog.

Itemsin theInputslists canberemoved,clearedall, loadedfrom, or savedto a text �le by

thebuttonson this tab. Theseactionsarealsoassociatedwith menuitemsin theTestmenu.

4.7 Debug Tab

TheVi-XFST projectis still underdevelopment.Inevitably, despiteour hardefforts on debug-

gingthecode,theremaystill besoftwarebugsor logic errors.Thereforethedebuggingwindow,

whichis heavily usedin thedevelopmentprocess,is notremovedfrom thisreleaseversion.This

window, whenthemessagehandleris installedanddebugoptionis enabledduringcompilation,

displaysvariousdebugmessagesfrom Vi-XFST execution�o w.

Figure8: Thedebuggingwindow is usefulonly whenthedebug option is setduringcompila-
tion.

Theusercanincludetheoutputsof this window to reportbugsto theprojectdeveloperthat

will beusedto trackdown thecauseof theproblem.

4.8 Menubar Commands

File Menu

Therearefunctionsfor editing Vi-XFST preferencesandshuttingdown Vi-XFST, under�le

menuitem.

PreferencesOpensthePreferencesdialog.SeeSection4.12onpage23 for moreinformation.
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Exit (Ctrl-Q) Initiatestheshutdown sequenceof Vi-XFST, which canbecanceledif theuser

doesnot con�rm the invokedcon�rmation dialog box. If therearemodi�cations in the

activeproject,theuserwill bepromptedto save thechanges.TheVi-XFST will closeall

open�les, try to closeandthentry to kill XFST process,andsave all Vi-XFST options

andhistory to the operatingsystemsettingsstructure. For more informationaboutVi-

XFSTSettingsreferto Section??.

Project Menu

New(Ctrl+N) OpenstheNew Projectdialog,allowing to createa new projectworkspaceand

associatedproject�le.

Save(Ctrl+S) Savestheactive project�le andassociatedbinaryde�nitions andnetwork �les

to theprojectdirectory.

Load (Ctrl+L) OpenstheLoadProjectdialog,allowing theuserto selectanexisting project

�le to loadinto Vi-XFST.

Close(Ctrl+W) Closestheactiveproject.

View & print project �le (Ctrl+P) OpenstheProjectPreviewdialog,wheretheprojectsource

�le canbeviewed,savedor printedin variousformats.

Openrecentproject Containsasub-menuwith thelast10openedprojects.Theusercanopen

aprojectmoreeasilyusingthis recentprojectmenu.

Savexfst messagesSavestheMessageTab contentto a text �le. InvokesaSaveFile dialog.

Clear xfst messagesClearsthecontentsof MessageTab.

Properties(F2) OpenstheProjectOptionsdialogthatletstheuserchangevarioussettingsfor

theproject.This couldbea projectnameto save theprojectwith anothernameor some

userinterfaceoptions.

Insert Menu

Releaseselection(F2) Click this menuoption to de-selectany selectedinserttoolbarbutton.

Thisstopsthepointerto insertnew operatorson theExpressionCanvas.

Concatenation Click this menuoption andthenclick on the ExpressionCanvasor an open

slotof anexpressionto placeaConcatenationoperator.

Crossproduct Click thismenuoptionandthenclick on theExpressionCanvasor anopenslot

of anexpressionto placea Crossproductoperator.

Intersection Click this menuoptionandthenclick on theExpressionCanvasor anopenslot

of anexpressionto placeanIntersectionoperator.
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Longestmatch replacement Click thismenuoptionandthenclick on theExpressionCanvas

or anopenslotof anexpressionto placeaLongestMatchReplacementoperator.

Longestmatch markup Click this menuoption andthenclick on the ExpressionCanvasor

anopenslotof anexpressionto placeaLongestMatchMarkupoperator.

Replacement Click thismenuoptionandthenclick on theExpressionCanvasor anopenslot

of anexpressionto placea Replacementoperator.

Simplemarkup Click this menuoptionandthenclick on theExpressionCanvasor an open

slotof anexpressionto placeaSimplemarkupoperator.

Composition Click this menuoptionandthenclick on theExpressionCanvasor anopenslot

of anexpressionto placea Compositionoperator.

Crossproduct Click thismenuoptionandthenclick on theExpressionCanvasor anopenslot

of anexpressionto placea Crossproductoperator.

De�nition Menu

Newde�nition (F4) InvokestheDe�nition Optionsdialogto getde�nition propertiesandthen

pushesa new de�nition into the stackwith thesevalues.The createdde�nition will be

addedto theDe�nition Browser.

Push(F5) De�nes the active de�nition on the ExpressionCanvasandaddsit to the De�ni-

tion Browser.

Readregex(F7) Compilestheactive de�nition on theExpressionCanvasaddsit to the Net-

workBrowser.

Unde�ne (F8) Unde�nestheactive de�nition on theExpressionCanvasandremovesit from

theDe�nition Browser.

Properties(F9) Opensthe De�nition Optionsdialog box for the active de�nition on the Ex-

pressionCanvas. De�nition name,expressionand commentare someof the editable

valuesof a de�nition throughthisdialogbox.

Saveprint outputs to �le This is a toggle-menuitem. If it is selected,the print command

outputswill bewrittentoa�le insteadof theMessageTab. ThisoptioninvokesaSaveFile

dialog.

Do not print to �le This is a toggle-menuitem. If it is selected,the print commandoutputs

will bewritten to theMessageTab insteadof a �le.

Print-De�ned printseachde�ned symbolandthesizeof thenetwork it standsfor.
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Network Menu

Saveprint outputs to �le This is a toggle-menuitem. If it is selected,the print command

outputswill bewritten to a �le insteadof theMessageTab.

Print �rst N outputs This is a toggle-menuitem. If it is selected,theprint commandoutputs

will bewritten to theMessageTab insteadof a �le.

Print Random-lower Generatesrandomwords from the lower side of top network on the

stack.

Print Random-upper Generatesrandomwords from the upperside of top network on the

stack.

Print Words Printsthepathsin thetop network of thestack.

Print Lower Words Displaysthewordsin the lower sidelanguageof thetop network on the

stack.

Print Upper Words Displaysthewordsin theuppersidelanguageof the top network on the

stack.

Print Net Printsa text representationof thetop network on thestack.

Print Sigma Printsthesigmaalphabetof thetop network on thestack.

Print RandomWords Generatesrandomwordsfrom thetop network on thestack.

Print Size Printsthesizeof thetopnetwork on thestack.

TestsEquivalent Returns1 if thetopmosttwo networkscontainthesamelanguage.

TestsLower-Bounded Returns1 if thelowersideof thetopnetwork hasno epsiloncycles.

TestsLower-Universal Returns1 if thelowersideof thetop-level network representstheuni-

versallanguage.

TestsOverlap Returns1 if the languagesof the two topmostnetworkshave a non-emptyin-

tersection.

TestsSublanguageReturns1 if the languageof the topmostnetwork is a sublanguageof the

secondnetwork on thestack.

TestsUpper-Bounded Returns1 if theuppersideof thetop level network containsnoepsilon

cycles.

TestsUpper-Universal Returns1 if theuppersideof the top-level network containstheuni-

versallanguage.
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Prune Removesall pathsleadingto non-�nal statesin the top network on the stack. This

operationis not includedin theproject�le.

Reverse Replacesthetop network on thestackwith theonethatacceptsthereverselanguage.

Thisoperationis not includedin theproject�le.

Sigma Replacesthetopnetwork onthestackwith anetwork thatencodesthe"sigmalanguage"

of the original network, that is, the union of all symbolsin the sigmaalphabet. This

operationis not includedin theproject�le.

Sort Reordersthearcsof thetop network on thestackin a canonicalorder. This operationis

not includedin theproject�le.

Substring Replacesthetop network on thestackwith a network thatacceptsevery stringthat

is asubstringof somestringin thelanguageof theoriginalnetwork. Thisoperationis not

includedin theproject�le.

Optimize Runsa heuristicalgorithmthattriesto reducethenumberof arcs.This operationis

not includedin theproject�le.

Unoptimize Reversesthe effect of optimizecommand.This operationis not includedin the

project�le.

Complete Extendsthetop network until it hasa transitionfor every symbolin sigmain every

state.Thisoperationis not includedin theproject�le.

Determinize Replacesthetop network with anequivalentdeterministicnetwork. This opera-

tion is not includedin theproject�le.

Epsilon-remove Replacesthetopnetworkwith anequivalentonethathasnoepsilontransition.

Thisoperationis not includedin theproject�le.

Invert Exchangesthetwo sidesof thetopnetwork on thestack.

Lower side Extractsthelower languageof thetop network on thestack.

Minimize Replacesthetopnetwork with anequivalentonethathasminimalnumberof states.

Negate Replacesthetopnetwork with anetwork thatacceptsall andonly thosestringsrejected

by theoriginal.

StackMenu

Clear Removesall networkson thestack.

Pop Removesthetopnetwork on thestack.

Print Displaysthecontentof thestack.
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Rotate Pushesthetopelementof thestackto thebottom.

Turn Reversestheorderof thenetworkson thestack.

TestMenu

Clear outputs Clearstheoutputsgeneratedby previoustests.

Saveoutputs Savesthe outputmessagesin the TestMessagesWindow into a text �le. This

optioninvokesaSaveFile dialogbox.

Apply up Simulatesthecompositionof theinput stringwith thelowersideof thetop network

on thestackandextractstheresultfrom theupperside.Any outputmessageis displayed

in theTestMessagesWindow.

Apply down Simulatesthecompositionof the input stringwith theuppersideof thetop net-

work on the stackandextractsthe result from the lower side. Any outputmessageis

displayedin theTestMessagesWindow.

Load text �le asinputs InvokesaFile Opendialogbox,andloadstheselectedASCII �le asa

list of input stringsinto theTestInputsListbox.

Save test inputs Saves the test inputs in the Test InputsListbox into a text �le. This option

invokesa SaveFile dialogbox.

Clear test inputs Clearstheentriesin theTestInputsListbox.

Help Menu

About Vi-XFST InvokestheAbout Vi-XFST dialog,which givestheauthorcontactinforma-

tion, versionnumber, andsomelicensinginformationaboutVi-XFST.

4.9 Project Options Dialog

Click Project|Propertiesor Project|Newto invoke theProjectOptionsdialog.
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Figure9: ProjectOptionsdialog

This dialog is usedto edit propertiesa projectsessionin Vi-XFST. Thevaluesthatcanbe

setin thisdialogare:

Project Name This thedescriptive namefor theactive project. It is alsousedto generatethe

�lename of the source�le with the extension".infpr oj". Changingthe projectname,

functionsasa ”saveas” operation.The next save commandwill createall project�les

accordingto thisnew name.

Author Theauthorof theproject�le.

Contact Thecontactinformationfor theproject,probablyanemailaddressor awebsite.

Folder Thefolderin whichtheproject�les will besaved.Defaultvalueis thecurrentdirectory.

Description Intentionof this �eld is a shortdescriptionfor the projectpurpose,structureor

any otherusefulinformationto theothers.

CanvasColor ThisoptionsetstheExpressionCanvasbackgroundcolor for thisproject.

4.10 De�nition Options Dialog

Click De�nition|Pr opertiesor De�nition|New to invoke theDe�nition Optionsdialog.
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Figure10: De�nition Optionsdialog

Thisdialogis usedto editpropertiesof anexistingor anewly createdde�nition. Thevalues

thatcanbesetin thisdialogare:

Name This is the nameof the de�nition. If it is a new de�nition Vi-XFST will generatea

randomde�nition namefor theuser. In Vi-XFST de�nition namesarekeptuniqueand

overridinga de�nition nameis not allowed. If a de�nition hasdependents,changingits

nameis alsonotallowed.

Expression It is theregularexpressionthat this de�nition is composedof. De�nitions in Vi-

XFST canbecreatedin two ways;eitherby typing anexpressionin this De�nition Op-

tionsdialog,or by usinggraphicalcomponentson theExpressionCanvas. The�rst kind

of de�nitions aremarkedasnon-visual, they cannotbedisplayedon theExpressionCan-

vasgraphically. Their expressionscanonly beeditedin this dialog. But thesecondtype

of de�nitions arecalledvisual de�nitions, and their expressionis extractedfrom their

graphicalrepresentationon thecanvas. Thesede�nitions canonly be editedon the Ex-

pressionCanvas. Thereforetheirexpressionsareread-onlyon in thisdialog.

Comment Any commenton thede�nition canbetypedin here.

CanvasColor This option setsthe de�nition rectanglebackgroundcolor for this de�nition

only.

Tested& Veri�ed A checkboxto indicatethatthis de�nition is veri�ed andtested,andpossi-

bly bug-free.
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Verify Note A shortnoteon veri�cation of de�nition.

Ancestors A treeview of theancestorsof this de�nition. Theroot nodeis this de�nition and

itemsbelow aretheones,which it dependson.

DependentsA treeview of de�nitions that dependson this de�nition. The root nodeis this

de�nition anditemsbelow aretheonesthatdependon it.

4.11 Network Options Dialog

Click Propertiesmenuitemof thepop-upmenuin theNetwork Browserto invoketheNetwork

Optionsdialog.

Figure11: Network Optionsdialog

This dialog is usedto edit andview propertiesof a network on thestack. Thevaluesthat

canbesetin thisdialogare:

Name This is thenameof thenetwork, which is thesameasthede�nition thatthis network is

compiledfrom. Thisvalueis readonly.

Comment Any commenton thenetwork canbetypedin here.

Tested& Veri�ed A checkboxto indicatethatthisnetwork is veri�ed andtested,andpossibly

bug-free.
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Verify Note A shortnoteon veri�cation of thisnetwork.

Ancestors A treeview of theancestorsof this network, which is thesameasancestorsof the

de�nition of the network. The root nodeis this network anditemsbelow arethe ones,

which thisnetwork dependson.

dependentsA treeview of de�nitions thatdependson thede�nition of thenetwork. Theroot

nodeis thenetwork anditemsbelow aretheonesthosedependon it.

4.12 PreferencesDialog

Click File|Preferencesto invoke thePreferencesdialog. Thefollowing dialogwill appear, to

let variousVi-XFST settingsto bechanged.

Figure12: Preferencesdialog

Thesettingin this dialogbox aresaved in ”$HOME/.qt/in�nityr c” �le on UNIX systems.

On Microsoft Windows operatingsystemsit is in the registry databaseunder'in�nityr c' key.

For the �rst executionof Vi-XFST, somedefault valueswill besetto theseoptions.Themost
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importantof them that hasto be resetby the user is the XFST (or XFST.exe on Microsoft

Windows systems)binary location. If this locationis not enteredor invalid, Vi-XFST will not

beableto loadXFST process.

Theoptionsthatcanbesetin thisdialogare:

XFST Binary Location This is thelocationof theexecutableXFSTbinary�le on thesystem.

Usershouldhaveproperaccessrightsto executethis �le.

EnableTooltips Enables/disablesthe tooltips available for many componentson Vi-XFST.

Theseare little help messagesdisplayedin a small yellow box below the mousecur-

sor, that appearswhenthe userpoints to a menuitem, de�nition box on the canvasor

toolbaritems.

Print CommandsOutput Limit Setsa limit on the upperlimit of outputlines generatedby

print commandsavailablein de�nition andnetworkmenus.

SaveTestInputs On Exit Enables/disablesautomaticsavingof testinputslist intoyourproject

�le.

Max Number of Inputs Putsan upperlimit on thenumberof testinputsthatwill bekept in

yourproject�le.

Clear History Thisbuttonclearsthetestinput list.

KeepInputs Sortedby History|Alphabetically Sortstheinput list accordingto thegivencri-

teria.

De�nition CanvasColor This option setsthe de�nition rectanglebackgroundcolor for this

de�nition.

Project CanvasColor ThisoptionsetstheExpressionCanvasbackgroundcolorfor thisproject.

Font Options Theseare the font settingsusedin the canvas of the Vi-XFST. They can be

changedto whateversettingsareavailableon theunderlyingoperatingsystem.

4.13 Project Preview Dialog

Click Project|View & Print menuto invoke theProjectPreview dialog. Thefollowing dialog

will displaythesourcecodeof yourproject.
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Figure13: ProjectPreview dialog

You canusethis dialogto export theprojectto a text �le or print in variousformats.Click

Hide all commentscheckboxto hide/unhideVi-XFST in-line control comments.Or you can

enable/disablesyntaxhighlightingby theUsesyntaxhighlightingcheckbox.ThePrint button

will call thesystemprint dialogboxandlet youchooseprintingpreferencesandgetahardcopy

of yourproject.If yourunderlyingsystempermits,apostscriptcopy canalsobegeneratedwith

thisprintingdialog.

TheSavebuttonletsyouexportacopy of theprojectinto atext �le, accordingto thedisplay

criteriasetin thisdialog.

5 Project DevelopmentProcess

5.1 Starting a NewProject

Vi-XFST handlesa developmentsessionwith XFST in a ProjectWorkspace. For eachproject

workspace,a project�le is created.Also whentheprojectis saved,a binaryde�nition and/or

network �le will be createdin the samedirectory. De�nition and network settings,regular

expressions,testinputsandusercommentsarekeptin theproject�le whichhasanamecreated

by concatenationof projectnameand”.infproj” �le extension.

To starta projectworkspace,click Project|Newmenuitem, or the associatedtool button.

The Project Optionsdialog will be invoked. Entera descriptive namefor your project,and

25



selectaprojectdirectory. Thedefaultvaluepointsto thecurrentdirectory, but it is probablethat

youwill wantyourproject�les savedin amorereasonablelocation.

You canalsoentersomevaluesfor Author, Contactinformationandfor project descrip-

tion. Theseareoptional �elds andyou canchangethesevaluesat any time later, just select

Project|Propertiesmenuto bring thisdialogback.

Whenyou click theOK button,theProjectOptionsdialogwill beclosedandanew project

workspacewill be initiated. A XFST processwill be loadedandmenuitems,browsersand

workspacecanvaswill be initialized. After the initializations,you canstartaddingde�nitions

to your workspace.

5.2 Building Regular Expressions

Therearetwo waysto de�ne aregularexpressionde�nition in Vi-XFST. Thequickestway is to

typein aregularexpressionusingthekeyboard.Simplyclick De�nition|New De�nition menu

itemor associatedkeyboardshortcut(F4) to openDe�nition Optionsdialog.

In thedialoga de�nition nameis alreadygeneratedfor you. Justtypea regularexpression,

-somecommentis optionalbut recommended-andclick OK. TheXFSTProgressDialog will

appearandtry to de�ne your expression.If no erroroccurs,your regularexpressionde�nition

will appearin theDe�nition Browser. TheMessage Tab will bepoppedup if it is not visible.

Checkthesemessagesfor your de�nition. If therehasbeenan error, Vi-XFST would have

noticedthatanddisplaytheerrormessagegeneratedby XFST.

Theotherway to createyour de�nition, is to usetheExpressionCanvasto build your reg-

ular expressionin a morecontrolledanduserfriendly way. Vi-XFST offersa powerful visual

interfacefor regularexpressionconstruction.

Selectanoperator basetypefrom thetoolbarandclick ontheExpressionCanvas. Vi-XFST

will draw the operatorbasewith emptyslots. Theseslotsarewhereyou will insertexisting

regularexpressionde�nitions. Youcanselectanddragade�nition from theDe�nition Browser.

Or write click the emptyslot andselectInsert De�nition menuitem andselectan existing

de�nition from the list. The selectedde�nition will be addedinto this emptyslot you have

right-clicked.

You candoubleclick anemptyslot to createa new de�nition morequickly. De�nition Op-

tionsdialogwill be invokedandthecreatedde�nition will be insertedinto this slot automati-

cally.

For moreinformationaboutworkingwith graphicalrepresentationof regularexpressionsee

Section6.
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5.3 Compiling a Regular Expression

Oncearegularexpressionis de�nedin XFSTandaddedto theDe�nition Browser, now it canbe

compiledasa network ontothestack.Therearemany waysof compilinga regularexpression,

you can just right click a de�nition in the De�nition Browser, and selectread regexin the

invoked pop-upmenu. Or if your regular expressionde�nition is on the expressioncanvas,

right click the de�nition thereandselectread regexmenuitem in the pop-up. Thereis also

anothermenuitemto do sametaskundertheDe�nition menu.

During the regular expressionde�nition compilation,XFSTProgressdialog will be dis-

played. If there is no error, your network item will appearin the NetworkBrowser. The

TestWindowwill bepoppedup if it is not visible. If therehasbeenanerror, Vi-XFST would

havenoticedthatdisplaytheMessageWindowinsteadof thetestwindow.

Compiling a regular expressionis just onemouseclick asdescribedabove, andyou can

quickly startenteringinputsto thenetwork. Now, pleaseproceedto thenext section.

5.4 Testinga Network

To apply input stringson the transducerat the top of the stack,switch to the TestTab if it is

not alreadyactivated.Enteryour inputsinto theInput Stringedit box, andpressenteror click

theApplybuttonjust below. Thedirectionof applycommandcanbesetby downandup radio

buttonsnearthe Apply button. The resultswill be displayedin the Resultseditbox,andyour

inputstringwill beaddedto theInputslist.

Items in the inputs lists canbe removed, clearedand loadedfrom or saved to a text �le.

Theseoperationsareavailableboththroughthebuttonson theTestTab andmenuitemsunder

theTestmenu.If auto-save option is setin theVi-XFST settings,input stringsarekept inside

thesource�le whentheactiveprojectis saved.They arealsoloadedwhentheprojectis opened

back.

5.5 Modifying The Stack

Itemson thestackarethenetworkscompiledby Vi-XFST. You canremove (pop-up),change

positionandordering(turn, rotate)of theseitemswith buttonsbelow the NetworkBrowser.

Therearevariousoperationsover a network on the stack. Most of themareavailableunder

the Network menu. For this versionof Vi-XFST thesenetwork modi�cation commandsare

not kept in your project�le. But thebinarynetwork �le savedby ”save stack ” command,

will containyour mostrecentstackincluding thesemodi�cations. Sokeepin mind this issue

andbewarethatVi-XFST will not re-runthesemodi�cation commandswhenit recompilesthe

networkson thestack.
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5.6 Printing and Viewing the SourceCode

Theprojectsource�le canbeviewedwithin theProjectPreview dialog.Click Project|View &

Print menuto invoke thedialogthatwill displaythesourcecodeof yourproject.

You canusethis dialogto export theprojectto a text �le or print in variousformats.Click

Hide all commentscheckboxto hide/unhideVi-XFST inline control comments.Or you can

enable/disablesyntaxhighlightingby theUsesyntaxhighlightingcheckbox.ThePrint button

will call the systemprint dialog box and let you choosethe printing preferencesand get a

hardcopy of your project. If your underlyingsystempermits,a postscriptcopy can also be

generatedfrom thisprinting dialog.

Click theSavebuttonto exportacopy of theprojectinto a text �le, accordingto thedisplay

criteriasetin thisdialog.

5.7 Exporting the Codeand Binary Files

Undertheprojectdirectory(seeProjectOptionsdialog),therearethree�les relatedto aproject.

Theseare:

<ProjectName>.infproj Thesource�le for your project. It containsprojectinformation,op-

tions,network de�nitions andinput strings.This �le canbeloadedinto XFST with ”-l”

parameter. All the Vi-XFST generatedcodesare marked with ”##Vi-XFST##” com-

mentmarkers. But it is stronglyadvisednot to edit this �le manually. Instead,usethe

Project View & Print dialog describedin Section4.13 to generatea usercopy of the

projectsource�le.

<ProjectName>.infdef Thisbinary�le iscreatedby theXFST”save defined <filename> ”

commandautomaticallyby Vi-XFST whenevertheactiveprojectis saved.Thebinary�le

containsnetworksfor all de�ned symbolsin theprojectworkspace.You canusethis �le

in XFSTwith ” load defined <filename> ” command.Vi-XFST will try to locate

this �le whentheprojectis loaded,but if it is not available,all de�nitions will berebuild

from theregularexpressionsource�le. But it cannotdetectif this �le is modi�ed outside

Vi-XFST, thereforeyoushouldnotchangethecontentof this�le. Youmustwork onyour

own copy of thisbinary�le.

<ProjectName>.infstack Thisbinary�le is createdby theXFST”save stack <filename> ”

commandautomaticallyby Vi-XFST whenevertheactiveprojectis saved.Thebinary�le

containsnetworkson thestackof theprojectworkspace.You canusethis �le in XFST

with ” load stack <filename> ” command. Vi-XFST will try to locatethis �le

whentheprojectis loaded,but if it is not available,all networkswill berebuild from the

source�le. But it cannotdetectif this �le is modi�ed outsideVi-XFST, thereforeyou

shouldnotchangethecontentof this �le. Youmustwork onyourown copy of thisbinary

�le.
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Any modi�cation on thestackwill beeffective in this binary�le. Soif you wantto pre-

parea binarytransducer�le to distributewithout thesourcecode,you canfreely do any

modi�cation with theoperatorsin Network menu.But rememberthatthesemodi�cations

arenotsavedinto projectsource�le.

All of the�les listedabove,arecompatiblewith XFSTprogram.Any of themcanbedistributed

to otherusers.But only theproject�le (with extension.infproj) canbeloadedbackto Vi-XFST.

If theproject�le seemsconfusingwith many inline commentblocksput by Vi-XFST, you

cangeta tidier �le by ProjectPreview dialogasdescribedabove.

5.8 Bug Reporting and Debugging Vi-XFST

The Vi-XFST project is still underdevelopment. It lacksmany featuresof a comprehensive

integrateddevelopmentenvironment. Inevitably, despiteour hard efforts on debugging the

code,theremaystill bebugs,logic errors,or evencrasheswhile usingVi-XFST. Thereforethe

debuggingwindow, which is heavily usedin thedevelopmentprocess,is not removedfrom this

releaseversion. This window, whenthe messagehandleris installedanddebuggingenabled

duringcompilation,displaysvariousdebugmessagesfrom Vi-XFST execution�o w.

If you experiencea bug to reportto theauthors,pleasesenda copy of thesemessagesthat

will let to trackdown thebug. Weappreciateeverybit of helpto improvethecode.

6 Graphical RepresentationOf a Regular Expression

Oneof themostpowerful featuresof Vi-XFST is thegraphicalrepresentationof regularexpres-

sions.OntheExpressionCanvas, it is possibleto build complex regularexpressionwith simple

mouseclicks.

Whenaprojectis openedonVi-XFST, thereis alwaysanactiveworkspacetabthatcontains

an emptyexpressioncanvas. You canusethis canvasto placeandconstructexpressionson.

First stepis to selectan operatorfrom the toolbar that will be the main operatorbase.Then

operandsshouldbeaddedto slotsof thisbase.EachslotonVi-XFST'soperatorbasesis a likea

pairof brackets("[" ... "]" ) in regularexpressiontext. Vi-XFST placesyourde�nitions

in theseboxes.Figure14 showsanexamplede�nition andthecorrespondingexpression.

Figure14: A de�nition basewith two openslots:[ def1 | def1 ]
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Operatorbaseslikeunion,concatenationor compositionmaytakemorethandefaultnumber

of operands.To addadditionalslotsselectNewSlot from thepop-upmenuof thebase.

Figure15: A de�nition basewith two openslots:[ def0 def1 def4 ]

Justthe sameway an emptyslot may be removed. Right click an emptyslot andselect

Remove from theinvokedpop-upmenuto removeit from theoperatorbase.

Thereare threeways to inserta de�nition into an emptyslot. If you want to createand

adda new de�nition, just doubleclick into an emptyslot. Vi-XFST will createa de�nition

for you andpop-uptheDe�nition Optionsdialog. Freelyenterany expressionyou like, there

is no restrictionin regular expressionsfor de�nitions createdusingthis dialog. Click OK to

acceptyour changes.Vi-XFST will automaticallypushyour expressioninto XFST, addit to

theDe�nition Browserandreplacetheemptyslotwith thisde�nition. This is avery fastwayto

build up complex expressions.

Anotherway is to usean existing de�nition from the De�nition Browser. Selectit with

mouse,draganddrop it into anemptyslot. This is alsoanothercomfortableway of building

expressionwithin Vi-XFST.

The last way is to selectthede�nition to be inserted,from thepop-upmenuof theempty

slot underInsert De�nition item. Sub-menuof this item is the list of de�nition availablein

Vi-XFST. Theselectedde�nition will beinsertedinto theemptyslot.

It is alsopossibleto insertanoperatorbaseinto anemptyslot of anotherbase.This feature

enablesto build complex regular expressions.It is importantto rememberthat eachslot is a

pair bracket. Thereforeyour new operatorbaseis enclosedwithin apair of bracketsasshow in

Figure16.
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Figure16: Nestingoperatorbasesin eachother:[ [ Q | D ] .x. N ]

Thereis no limit in thedepthof nestingoperatorsinsideeachother. You canfreely build

largeregularexpressions.If thingsgetconfusingon thecanvas,try theMinimize optionin the

pop-upmenusof operatorsto shrinktheoperatoryou areworkingon.

Onceyouaredonewith yourregularexpression,it hastobede�nedin XFSTprocess.Select

Pushde�nition in thepop-upmenuof theoperatorbase.Vi-XFST will de�ne andstoreit in

theDe�nition Browser. For moreinformationaboutde�ning ade�nition seeSection5.2.

6.1 Operator BaseObject

Thebasiccomponentof anexpressionis thebaserectanglethatde�nes a pair of brackets(¨[¨

... ¨]¨) andtheselectedoperator. You addothercomponents(de�nitions) ontothisbase.

You cangive it a namethatwill beusedto referto this network onceit is compiled.When

a baseis addedto theworkspacecanvasa uniquede�nition nameis alreadygeneratedfor you.

Also the nameof a basecanbe modi�ed from the De�nition Dialog that is invoked with the

Propertiesiteminsidepop-upmenuof thebase.Whenthisde�nition is compiled,it will appear

in thede�nitions browserof Vi-XFST with this new name.Thefollowing drawing is a simple

de�nition object:

Figure17: A sampleoperatorbase

In Figure14 themain operatoris an intersection.This basehastwo operands;def1 and

PRICE, which arealsopreviously de�ned de�nitions. Thesede�nitions canberemovedfrom
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thebaseby selectingRemove operatorfrom thepull-down menuinvokedby right clicking on

them.

Thesymbolson theupperright cornerof thesede�nition rectanglesdenoteif thede�nition

canbeenlargedinsidetheoperatorbase.A ” . ” meansthat this de�nition wasnot built using

thevisualexpressioncanvas;thereforeit cannotbeenlargedusinggraphicalcomponentsonthe

screen.Also doubleclicking on thede�nition rectangleonly opensthisde�nition' sproperties.

The ”x” sign on the upperright cornerof a de�nition, asfor the ”PRICE” in Figure14,

meansthatthede�nition canbeenlargedinto its components.Whenade�nition is enlargedby

clicking on this icon, this symbolchangesinto an ”O”. Clicking againin this symbolshrinks

thede�nition backto its original state.Hereis anexampleof viewing a de�nition in enlarged

form:

Figure18: ThePRICEde�nition is enlargedinsideanotherde�nition.

By using this featureof Vi-XFST, it is possibleto view a transducerback into its sub-

components.It is alsopossibleto compileanenlargedde�nition, andapplyinput stringto this

network on thestackto debug it.

7 Graphical Regular ExpressionComponents

In this versionof Vi-XFST, only mostcommonlyusedregular expressionoperatorsaresup-

portedon the expressioncanvas. Regular expressionsthat requirethe otheroperatorscanbe

still built usingtheDe�nition Optionsdialogthatis invokedby De�nition|New menu.Wehope

to releasesupportfor theseexcludedoperatorsin thenext version.

Onceanoperationis de�ned you canstill changeit, replaceoperands,or deleteit later. It

is possibleto addnew slotsto anoperatorif it cantake morethandefault numberof operands.
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For examplethedefault Union operatorcomeswith two emptyslots. But you canalwaysadd

new slotsfor additionaloperands.Also someoperators,suchasmarkupandreplacement,have

”conditional” operatorbasesthathave specialmeaningsfor them. You canadda conditional

baseto themfrom thepull down menuby right clicking ontheseoperators.All of thesefeatures

areaccessiblethroughthepop-upmenusof theoperatorslots.

Thefollowing sectionsin this chapterarea list of availableoperatorsin Vi-XFST.

7.1 Union

Figure19: Union operatorbase.Displayedregularexpression:
[ def1 | def2 ]

Openswith 2 defaultopenslotsandmoreslotscanbeadded.Operatoriconcanbechanged

into: Concatenation,Intersection.

7.2 Concatenation

Figure20: Concatenation operatorbase.Displayedregularexpression:
[ def1 def2 def4 ]

Openswith 2 defaultopenslotsandmoreslotscanbeadded.Operatoriconcanbechanged

into: Union, Intersection.

7.3 Intersection

Figure21: Intersection operatorbase.Displayedregularexpression:
[ [def13 | def8 ] & def2 ]
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Openswith 2 defaultopenslotsandmoreslotscanbeadded.Operatoriconcanbechanged

into: Union,Concatenation.

7.4 Composition

Figure22: Composition operatorbase.Displayedregularexpression:
[ def1 .o. [ def0 | def3 ] .o. def4 ]

Openswith 2 default openslots and moreslots can be added. Operatoricon cannotbe

changedinto anotheroperator.

7.5 Crossproduct

Figure23: Crossproduct operatorbase.Displayedregularexpression:
[ def1 .x. def2 ]

Openswith 2 default openslotsandno moreslotscanbeadded.Operatoricon cannotbe

changedinto anotheroperator.
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7.6 Replacement

Figure24: Replacement operatorbase.Displayedregularexpression:
[[ def1 -> def2 ],[def4 -> def12 ] // Right _ Left ]

Openswith 2 default openslots. Possibleto addanotherpair of slotsfor parallelreplace-

ment.Operatoriconcanbechangedinto: Longest-matchReplacement.

Specialoption: New Conditionaddsa conditionwith two openslots to the replacement

operation.Only oneconditioncanbede�ned peroperatorbase.

7.7 Left-to-right, Longest-MatchReplacement

Figure25: Left-to-right,Longest Match Replacement operatorbase.Displayed
regularexpression:

[ def1 @-> def2 ]

Openswith 2 default openslots. Possibleto addanotherpair of slotsfor parallelreplace-

ment.Operatoriconcanbechangedinto: Replacement.

Specialoption: New Conditionaddsa conditionwith two openslots to the replacement

operation.Only oneconditioncanbede�ned peroperatorbase.
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7.8 SimpleMarkup

Figure26: Markup operatorbase.Displayedregularexpression:
[ A -> def1 ... def2 ]

Openswith 3 default openslots.Possibleto addanothertriple of slotsfor parallelmarkup.

Operatoriconcanbechangedinto: Longest-matchmarkup.

Specialoption: New Conditionaddsa conditionwith two openslotsto themarkupopera-

tion. Only oneconditioncanbede�ned peroperatorbase.

7.9 Left-to-right, Longest-matchMarkup

Figure27: Left-to-right, Longest-match Markup operatorbase.Displayedregu-
lar expression:
[[A @-> def1 ... def2],[B @-> def4 ... def12] || Left_Right ]

Openswith 3 default openslots.Possibleto addanothertriple of slotsfor parallelmarkup.

Operatoriconcanbechangedinto: Simplemarkup.

Specialoption: New Conditionaddsa conditionwith two openslotsto themarkupopera-

tion. Only oneconditioncanbede�ned peroperatorbase.
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8 Bug Reporting

TheVi-XFST projectis still underdevelopment.Inevitably, despiteour hardefforts on debug-

ging thecode,theremaystill bebugs.Thereforethedebuggingwindow, which is heavily used

in thedevelopmentprocess,is not removedfrom this releaseversion.This window, whenthe

messagehandleris installedanddebuggingenabledduringcompilation,displaysvariousdebug

messagesfrom Vi-XFST execution�o w.

If you experiencea bug to reportto theauthors,pleasesenda copy of thesemessagesthat

will let ustrackdown thebug. We appreciateeverybit of helpto improvethecode.
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