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Abstract

JStatComis anew softwareframework thatsimpli�es thecreationof graphicaluserinter-
facecomponentsfor mathematicalprocedures.1 It is written in Java andoffersa coherent
approachto creatingapplicationsfor databasedanalysis.Programmingwith JStatComis
ef�cient, becauseexisting algorithmswritten in variouspopularmatrix languagescanbe
reusedwith little or no changesrequired.Thepapershows how thissystemcanbeapplied
to provide anexisting Gaussprogramwith a feature-richgraphicaluserinterfacewith rel-
atively little effort. Oneof theadvantagesof thepresentedapproachis thestrict separation
of userinterfaceandalgorithmcode.Althoughtheframework providesstandardsolutions
for commontasks,it canbeextendedandcustomizedin variousdirections.
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1 Intr oduction

This text givesanintroductoryexampleon how to usethesoftwareframework JS-
tatCom.Theexampledemonstrates,how a graphicaluserinterfacefor a statistical
testcould be implemented.This is a relatively simplebut realisticscenario.The
underlyingalgorithmis implementedin theGaussprogramminglanguagewhich is
typical for econometrics.Readerswho considerusingthesoftwareframework for
similar purposesareencouragedto follow thedescribedstepsandtry it out.

The exampleusesthe EclipseIntegratedDevelopmentEnvironment(IDE) which
is anopen-sourceprojectsponsoredby IBM. This softwareis very popularin the

1 TheURL is www.jstatcom.com.



Java community, alsobecauseit is freely available.But it shouldbe stressedthat
this is just one tool amongothersand that the useof JStatComis by no means
relatedto any speci�c softwaredevelopmenttool. Although not recommended,a
simpletext editor for Java codingwould alsobe suf�cient. Becausethis example
shouldbe reproducible,every stepis documentedincluding thesetupof a project
for theEclipseIDE. ExperiencedJavadeveloperscancertainlyskip thosesections.
Furthermore,it shouldbementionedthat theexampleis doneundertheWindows
XP operatingsystem.

2 A Step-by-StepExample

The examplewill implementa graphicaluserinterface(GUI) for the ARCH-LM
test (Engle,1982)which provides the option to selecta variableto test,aswell
as the numberof lags to include.By pressinga button the test result shouldbe
computedandprintedto a text area.

2.1 SystemRequirementsfor thisExample

� Windows2000/XP
� workingGaussinstallationversion3.2or higher

AlthoughtheJavapartof JStatComcanberunonalmostany platform,thisdemon-
strationrequiresan installedGauss.The communicationschemebetweenGauss
andJavahasonly beenimplementedfor theWindowsoperatingsystem.However,
Gausscodecouldalsobeexecutedon otherplatformswith thehelpof theGauss
RuntimeEngine(GRTE),whichis aspecialGaussdistributionprovidedby Aptech.
TheGRTE allows for royalty free redistribution of compiledGausscodethatcan
be executedwithout an installedGauss,thus enablingdevelopersto ship stand-
aloneapplicationsto their customers.JStatComdistinguishesbetweenGaussand
theGRTE, althoughthetwo enginescanexecutethesameGausscode.But to de-
velopwith theGRTE onehasto purchaseaspeci�c license�rst, thereforeit would
not be a very good candidatefor this introductoryexample.At least,it is more
likely to haveaworkingGaussinstallationavailable.

It shouldbementioned,that theGaussinstallationis only requiredto incorporate
external code.But this examplecan also be run without this speci�c algorithm
implementation.In this casethe procedurefor the testshouldbe implementedin
Java, which is also an option. Thereforereadersare neverthelessencouragedto
follow theremainingstepsto getanideaabouttheworkingsof JStatCom.
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2.2 Step1: Download/InstalltheJavaSoftwareDevelopmentKit (J2SESDK)

BecauseJavacodeneedsto becompiledandthecreatedbinary�les (classes)must
be executedwith the Java Virtual Machine(JVM), it is necessaryto download
andinstall thecurrentJ2SESDK from Sun,theURL is www.java.sun.com. 2 This
softwareis alsorequiredto run the EclipseIDE software,becauseit is written in
theJava programminglanguageaswell. The installationfollows a standardsetup
routineandshouldposeno problems.

2.3 Step2: Download/InstalltheEclipseIDE andsomePlug-ins

As alreadymentioned,the EclipseIDE is just a suggestionfor useasa develop-
menttool. Oneof thegreatstrengthsof theJava platformis that thereis excellent
tool support.Thereforeit would equallybepossibleto applyothertoolswith very
similar steps.

First theIDE needsto bedownloadedfrom www.eclipse.org/downloads. Thereare
usuallymany differentpackagesfor variouspurposesavailablewhich might be a
bit confusing.At thetimeof thiswriting theneededpackageis
eclipse-SDK-3.0.1-win32.zip . It is likely thattheversionnumberwill already
have changedwhenreadingthis text. The software just needsto be unpacked to
somedirectoryandwill install itself whenit is �rst started.

Becauseprogrammingwith JStatComtypically involvesthe layoutof GUIs, a vi-
sual interfacebuilder canspeedup developmentsigni�cantly. Sucha tool is not
partof thestandardEclipsepackage,but canbeinstalledasa plug-in.Thefollow-
ing additionalpackagesneedto bedownloadedfrom
www.eclipse.org/tools. The namesof the relevant archivesaregiven in brackets,
althoughtheversionnumbersarelikely to havechangedalready:

� EMF (emf-sdo-runtime-2.0.1.zip )
� GEF(GEF-SDK-3.0.1.zip )
� VE (VE-runtime-1.0.1.1.zip )

Installing thoseplug-insmerelyrequiresto unpackthearchivesto theEclipsein-
stallationdirectoryandto restarttheIDE. All mentionedtoolscanbedownloaded
freeof charge.

2 Themostrecentreleaseis J2SE5.0.With thisversionthetermSDK (SoftwareDevelop-
mentKit) changedto JDK (Java DevelopmentKit).
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2.4 Step3: DownloadJStatComandunpack it

The last requireddownloadis theJStatComsoftwareframework itself, which can
befoundunderwww.jstatcom.com. Thearchivejstatcom win-1.0.zip justneeds
to beextractedto somefolder. By default it createsadirectoryjstatcom . It is rec-
ommendedto renamethis directoryto somethingmoredescriptive for therespec-
tiveproject.For thecurrentexamplethenametestproject is used.

2.5 Step4: CreateanEclipseProject

Fig. 1. Selectinganew Java projectin theEclipseIDE

In thefollowing it is assumedthatJStatComis locatedin thedirectory
c: ntestproject . Now theEclipsesoftwareshouldbestarted,theoptionto change
theworkspacedirectorycanbeignored.At �rst startupa helpscreenis presented,
it canbe closed.The �rst stepshouldbe to createa new Java projectvia File -
New. Theresultingdialogis presentedin Figure1. WhenNext is pressedFigure2
is shown wheretheprojectnameshouldbegiven,aswell asthedirectorywith the
resources.Thecreatedprojectcanthenbeseenin thepackagebrowser, seeFigure
3. All jar archives in the projectdirectoryhave automaticallybeenincludedin
thebuild classpath,for examplejstatcom.jar , jama.jar , junit.jar , etc..By
default, all classesthatwill becompiledgo in a subdirectorybin . But no classes
havebeencreatedsofar.
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Fig. 2. Settingprojectnameanddirectory

Fig. 3. Displayof thenew projecttestproject in thepackageexplorer

2.6 Step5: Createa new Packageanda new Class

Programmingwith Java usuallystartswith creatinga class.Theclassto createfor
thisexampleshouldholdtheGUI for thetestandshoulditself beasocalledinternal
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Fig. 4. Creatinganew class

Fig. 5. Creatinganew package

frame.This is a specialcomponentthat is displayedasa window within a desktop
application.
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Fig. 6. Specifyingthenew class

Fig. 7. GeneratedJava codefor anew class

Beforea new classcanbecreated,theIDE softwarerequiresto de�ne a directory
with the sourcecodeto compile.It will look for Java source�les only thereand
compilesthemwhenchangesaremade.Figure4 showsthemenuthatappearsona
right mouseclick over theprojectnametestproject . By selectingSourceFolder
asmalldialogwill appearaskingfor thedirectorynamewhichcanfreelybechosen,
but is typically src .

Afterwardsthe samemenushouldbe usedover the just createdsrc folder, but
this time with the option Package to createa new Java package.The dialog for
this is shown in Figure 5. It is not strictly requiredto de�ne packages,but it is
goodprogrammingpractice.The standardfor this is the reversedomainnameof
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the organizationor �rm that developsthe Java code.Here com.myorg wasused
asa placeholder. As a startingpoint onecould alsousea descriptive name,like
testproject . It canbechangedata laterstageeasily.

Now everythingis preparedto createthe �rst Java class.Again, the right mouse
menushouldbeused,this timeover thenewly createdpackage
src/com.myorg with the Classoption. Figure6 shows the dialog to specify the
classtocreate.Thenameof theclasscanfreelybechosen,but classnamingconven-
tionsfor Javasuggestthatit shouldconsistof nouns,eachof thembeginningwith a
capitalletter, for exampleTestFrame . As asecondstepit is importantto choosethe
superclassthatthenew classinheritsfrom. By default this is just Object , thetop-
level superclassof all classesin Java.However, somemorefunctionalityis needed
becausethe classshouldbe a frameholding the GUI for the test.Thereforeone
shouldselecttheclassModelFrame with thehelpof theBrowsebutton in thesu-
perclass�eld. It is thennecessaryto removethedefaultObject entry�rst andtype
in the�rst lettersof ModelFrame . Thedialogwill immediatelydisplayall possible
options.Figure6 showstheresult.All otheroptionscanbeleft unchanged.

After �nishing thedialog,aJavaeditorwindow with thecodefor thenewly created
classis shown, seeFigure7. Also, the new �le is addedto the packagebrowser
in the sourcedirectorysrc underthe Java packagenamecom.myorg . The class
TestFrame is a subclassof ModelFrame , which is a componentfrom the JStat-
Comsystem.Thegeneratedcodeis very short,becausethenew classdoesnot yet
de�ne own methodsor �elds. It inheritsall functionality from its superclass.One
shouldconsiderdocumentingtheheaderof TestFrame with someremarksabout
thefunctionof thiscomponent.In theexample,only theauthoris mentioned.
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2.7 Step6: LayouttheGUI with theVisualEditor

Fig. 8. Openclassin visualbuilder tool

Fig. 9. Initial display, frameneedsto beresized

After having setuptheskeletonof thenew module,theGUI shouldbelaid outwith
thehelpof thevisualeditor(VE) thathasbeeninstalledvia thementionedplug-ins.

To usetheVE tool in Eclipse,it is �rst necessaryto closetheJava editorwindow
that is currently showing TestFrame.java . Afterwardsthe same�le shouldbe
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openedagain in the VE by right clicking over the �le TestFrame.java in the
packageexplorerandselectingVisualEditor, seeFigure8.

After invoking this operation,it might take a while until theVE is setup,because
this is a computationallyintenseoperation.The initial displayis shown in Figure
9. Thereis an areaat the top wherethe actualstateof the GUI is shown as it
would look like during runtime.The frameis displayedwith its minimal size in
thebeginning.TheJava editorunderneathshows thecodethat is generatedby the
VE, which is nothingso far. After all, the VE is just a codegeneratingtool and
it is alsopossibleto do manualadjustmentsby editing the Java codedirectly. On
theright edgethereis thesocalledPalettewhichprovidesaccessto many standard
Java componentsthat canbe picked andplacedin the VE. It canalsobe usedto
accessall componentsprovided by the JStatComframework, althoughthoseare
notdisplayedwith aniconbut mustbechosenvia thebuttonChooseBeanfrom the
palette.

Having introducedthebasicfeaturesof theVE, editingcanbestartedby resizing
theframewith themouseandchoosingatitle. Thetitle canbesetby clicking in the
headerof theframe,or by directlyeditingthepropertiesof thatcomponent.For that
purpose,thereexists thepropertyeditorof theVE, seeFigure10 at thebottom.It
shouldbenoted,thatmostpropertiesdo not needto bechangedfrom their default
value,but the title propertyhasbeenset to TestFrame , lacking more innovative
ideashere.By changingthe sizeof the framewith the mouse,the size property
is automaticallychanged.Propertiesareusedto customizecomponentsandhelpto
speedupprogramming,especiallyfor GUI layout.

Now that theTestFrame hasa title anda propersize,it is requiredto adda panel
to hold all othercomponents.Thereforeoneshouldselectthe classJPanel from
the paletteandplaceit in the frame.Becausepanelsarecontainerelements,they
canbe foundundertheSwingContainers tab,seeFigure11. Adding a JPanel is
nota veryexciting operation,becausevisuallynothingchanges.It is justanempty
container. However, by looking at theJava editoronecanseethat somecodehas
beengeneratedandthepropertyeditoris now showing thepropertiesof theadded
JPanel .

Now asmalltechnicalityis requiredto avoid confusionswhenaddingnew compo-
nentsto the panel.By default every panelhasa layout managerwhich computes
how componentsarebeingplacedinsidethecontainer. It alsoadjuststheir sizeand
placementwhenthe containeris resized.The default managerfor the JPanel is
a FlowLayout . However, for this examplelayout managementshouldnot be dis-
cussedandit is easierto switch it off for theinitial design.Thereforetheproperty
editorshouldbeusedto setthelayout propertyof this panelto null asshown in
Figure12.

Having preparedthepanelto hold thecomponents,oneshouldnow selecttheclass

10



TSSel from thepalettevia theChooseBeanbutton.Figure13 shows theselection
dialog. After clicking OK the componentcan be placedon the panelinside the
frame.If the enclosingframe is still not big enough,it shouldbe resizedagain.
After �nishing this operationthe new componentis part of the TestFrame , see
Figure14.

The chosencomponentis part of the JStatComframework and is usedto select
variablesfor time seriesmodels.It providesalsoa rangeof usefulfunctionsvia a
right click popupmenuover theselectedvariables.Furthermore,thesamplerange
canbeadjusted.This way, complex functionality is integratedin thetestingframe
whichdemonstratestheadvantagesof componentbaseddevelopment.

However, therearesomepropertiesthatneedto besetto theTSSel componentwith
thehelpof thecomponenteditor. Becausetheclassis usedto selectvariables,it is
necessaryto de�ne underwhich namethedataobjectsarestoredin theso called
symboltable.JStatComprovidesamechanismtosharedatabetweencomponents,a
featurethat is, for example,alsoavailablefor MatlabGUI building in a somewhat
similar way with the Matlab guidata function. This is only mentionedto show
thatsimilar problemsarisealsoin othersystemsfor GUI programming.For JStat-
Com,dataobjectsmustbeidenti�ed via namesin thesymboltable.Thereforethe
propertyeditorshouldbeusedto setthesenames,seeFigure15.WhentheTSSel
componentis selectedin theVE onecanstarteditingthepropertiesallDataName ,
allStringsName , anddateRangeName . Thechosennamesfor thisexampleareY,
Y NAMES, andDATE RANGErespectively.

After �nishing the setupof the selectioncomponent,one still needsto add the
remainingcomponents.JStatComprovidesthe specialtext �eld NumSelector to
selectnumbers.It shouldbeselectedandplacedto thepanelin thesamemanneras
theTSSel component,seeFigure16.

Oneof thefeaturesof thenumberselectioncomponentis that it is easilypossible
to set a validating rangewith the help of the propertyeditor. From Figure 17 it
canbe seenhow thepropertyrangeExpr is setto the string [0, 20] . Whenever
the userspeci�esa lag lengthoutsidethis range,an error messagewould appear.
Furthermore,the precisionof thedisplayis setto 0 by default, which meansthat
only integervaluesareshown with no decimaldigits.

By now it shouldbeclearhow componentscanbeaddedto theGUI. Theremain-
ing partsarea JLabel with the string Lags , a JButton with Execute on it, and
a ResultField to displayresults.Thelattercomponentis providedby JStatCom,
whereasthe �rst two arestandardSwingclassesandcanbefounddirectly on the
paletteunderSwing Components . All componentsshouldresizedandplacedac-
cordingto thepreferencesof thedeveloper. Thetext of theJLabel andtheExecute
button canbe setby clicking on the componentwith the mouseor by using the
propertyeditorandchangingthetext property.
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Oneshouldnot forget to save the �le TestFrame.java afteraddingcomponents.
This caneasilybe doneby pressingthe Ctrl-S key combination.Saving a Java
source�le in theIDE automaticallyinvokesthecompilation.
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Fig. 10.TestFrame afterresizewith title, propertiesat thebottom
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Fig. 11.TestFrame aftera JPanel hasbeenadded

Fig. 12.Settinglayoutmanagerto null , easierto handlefor initial design
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Fig. 13.SelectingtheTSSel component
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Fig. 14.TSSel componenthasbeenplacedon thepanel

Fig. 15.Editingpropertiesof TSSel component
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Fig. 16.SelectingtheNumSelector componentfor numberinput

Fig. 17.Settingavalidatingrange[0;20] to theNumSelector component
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2.8 Step7: AddanActionto theExecuteButton

Fig. 18.Placinga JButton andcreatinganaction

Fig. 19.Default actionhandlerfor executebutton

After thebasiclayoutof theGUI has�nished, it is necessaryto programanaction
that is invoked whenthe Executebutton is pressed.Without this, nothingwould
happenat all. The VE alsosupportsthis taskvia a menuthat appearson a right
click over thebutton,seeFigure18.Theitem Events- actionPerformedshouldbe
chosento install adefault actionto thatcomponent.

Figure19showstheJavacodethathasbeengeneratedby thisoperation.Thereis an
actionPerformed methodwhich just printsout somedefault string.This method
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mustlaterbeprogrammed'by hand' to gathertheinput from theGUI controls,to
call theexternalGaussprocedure,andto print theresults.

2.9 Step8: AddtheModuleto theMain ApplicationFrame

Fig. 20.Editingmodules.xml to insertTestFrame to list of modules

Fig. 21.Adjustingtheclasspathin theapp.bat script

Before it is describedhow the algorithm for the ARCH-LM test is invoked one
would probablylike to checkwhat hasbeenaccomplishedso far. Thereforethe
moduleis integratedin the JStatComapplicationframework andcanbe run. For
this,no furtherJava programmingis required,only two con�guration �les needto
beadjusted.

Figure20 shows the �le modules.xml in the text editor of the IDE. It shouldbe
openedvia the right mousemenu.The format of that �le is XML andit already
containssomeexampleentrieswhich have beencommentedout. To integratethe
newly createdmodule,theline

<Module class="com.myorg.Te st Fra me"/>
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Fig. 22. Runningapplicationwith new TestFrame module,executemethodstill needsto
becoded

shouldbe addedand the �le shouldbe saved. Note that the slashat the end is
needed.Afterwardsthe �le app.bat hasto be editedto add the locationof the
classesto theclasspath,seeFigure21.Thefolderwith thecompiledclassesis bin
by default, thereforetheline

SET CP = bin;%CP%

mustbe added.Finally, onecannow start the applicationby clicking on the �le
app.bat from outsidethe IDE software. It will invoke the applicationand the
modulecanbeaccessedvia themenuitem Modules. Figure22 shows therunning
program.AlthoughnothinghappensyetwhenExecuteis clicked,exceptthatsome
stringis printedto thestandardoutput,therearealreadya lot of featuresavailable
providedby theframework.

For example,it is possibleto import datasets,to usethe time seriescalculatorfor
combiningvariableswith arithmeticoperations,and to edit and transformseries
thathave beenreadin. It is alsopossibleto createdummyvariablesconveniently.
In themoduleTestFrame onecanselectvariables,andthetext �eld for thenumber
of lagsvalidatesinputaccordingto theinterval set.All thisgeneralfunctionalityis
providedby JStatComandit is now up to the developerto usethis infrastructure
for implementingcallsto speci�c algorithms.
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2.10 Step9: IntegrateGaussAlgorithm

After having programmedtheGUI in Java,onehasto preparetheGausscodewith
thealgorithm.JStatComprovidesacommunicationsinterfacetoaninstalledGauss,
but thecodehasto becompiledasa gcg �le �rst andit hasto beput in a special
location.TheGaussprocedureto computetheARCH-LM testis givenin thecode
example.If one is only interestedin the generalworkings of this example,one
couldalsousesomeshorterprocedureor returnjustanumber.

/**
* ARCH-LM test (Engle 82).
*
* resid - Tx1 vector with residuals
* q - number of lags to include in test regression
*
* result - Chi2_stat˜prob_ch i2˜ F_s tat ˜p rob _F
*/

proc(1) = archlm_mytest(resid , q);
local y,ylags,Tnew,b,sigm a, rsq ,f, XX, r, pro b_c hi, pr ob_F;

y = (resid - meanc(resid))ˆ2;
ylags = shiftr((ones(1,q) .*. y)',seqa(1,1,q),-e xp( 20) )' ;
ylags = delif(ylags,ylags[ .,c ols (y lag s)] .== -exp(20));
Tnew = rows(ylags);
y = y[rows(y)-Tnew+1:r ows(y) ];
ylags = ones(rows(ylags),1 )˜y lag s;
b = inv(ylags'ylags)*y lag s'* y;
sigma = (y-ylags*b)'(y-yla gs* b)/ ro ws( y);
rsq = 1-sigma/((y - meanc(y))'(y - meanc(y))/rows(y));
XX = ylags'ylags;
R = zeros(q,1) ˜ eye(q);
F = (R*b)'inv(R*inv(XX )*R ')* (R *b) / (q*sigma);
prob_F = cdffc(F,q,rows(yla gs) -ro ws(b) );
prob_chi= cdfchic(rows(ylags )*r sq, q) ;

retp(rows(ylags)*r sq˜ pro b_c hi ˜F˜ pro b_F);
endp;

It is assumedthatthecodeis storedin the�le mytest.src . This �le shouldbeput
in thesubdirectoryjgauss/src of theprojectdirectory. Therearealsosomeother
source�les whichareneededby thecommunicationslibrary. Oneshouldbeaware
that Gaussprocedurenamesshouldbe uniqueacrossall �les, thereforethe name
archlm mytest waschosen.Theconventionis, thatthe�lename is usedasasuf�x
to thedescriptivenameof theprocedure.

As a last step,onemustcompile the sourcecodetogetherwith the other �les in
thedirectoryto a �le jgauss.gcg . This couldbedonemanuallywith Gauss,but
JStatComprovidesthebatchscript jgauss gcg.bat to make it easierto compile
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alsoa large numberof source�les. For this the �le jgauss/compile.xml hasto
beedited:

<?xml version="1.0" encoding="UTF-8"?>
<GCGSet xmlns="java:com.jst at com.en gin e. gauss" gcgfile="jgauss.gc g">

<GCGSet$SRCFile filename="src/jmplot .d ec" />
<GCGSet$SRCFile filename="src/jgauss .s rc" />
<GCGSet$SRCFile filename="src/jgrte. sr c"/ >
<GCGSet$SRCFile filename="src/tools. sr c"/ >
<GCGSet$SRCFile filename="src/plot.s rc "/>
<GCGSet$SRCFile filename="src/mytest .s rc" />

</GCGSet>

Only thelastline hasbeenadded.By clicking on jgauss gcg.bat all source�les
arecompiledandthe �le jgauss/jgauss.gcg is beingcreated.Whenthe batch
scriptis started�rst it is likely thatsomesettingsfor theGausssoftwarehave to be
set.Thosesettingscouldalsobesetmanuallyin the�le
jgauss/engine config.xml . JStatComneedstoknow thecorrectversionnumber
andthelocationof theGaussexecutable.

2.11 Step10: ImplementtheExecuteRoutine

Fig. 23. OpenTestFrame in Java editor, moreconvenientfor manualcodingthanvisual
editor

Now thattheGaussprocedurearchlm mytest is recognizedby theGaussengine,
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Fig. 24.Hiddenmethodbodythatshouldbeexpandedby clicking on arrow to theleft

Fig. 25.Redunderlineandsymbolto theleft indicatingsomecompilationproblem

Fig. 26.A left mouseclick on theerrorsymbolgivesa menuwith possibleerror�x es,the
�rst optionshouldbechosenhere

it is possibleto implementtheJava call to thatprocedure.It shouldbementioned
thatJStatComhasits own datamodelto representnumbers,matrices,strings,string
arrays,dates,anddateranges.All dataclassesstartwith the pre�x JSC, which is
short for JStatCom.For example,JSCNArray representsan m� n numberarray,
whereasJSCInt storesanintegerscalar. Thebasicstepsfor theexecutecall are:

(1) GetGaussengineinstance
Engine engine = EngineTypes.GAUSS.g etE ngine ();

(2) Retrieve theinputdataobjects(// startsaJavacomment)
// retrieves shared symbol by name
JSCNArray y = global().getSymbol ("Y "). getJS CNArra y( );
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Fig. 27. Implementationof theexecutecall

// creates new integer object with the selected lags
JSCInt lags = new JSCInt("LAGS", getNumSelector().g etI ntN umber ()) ;

(3) Createanemptydataobjectfor theresultof thecomputation
JSCNArray result = new JSCNArray("TESTRE SULT") ;

(4) Call theGaussprocedure
// call the procedure with input and output parameters
engine.call("archl m_myte st" , new JSCData[]{y, lags},

new JSCData[]{result}) ;
(5) Displaytheresultandsetit to thesymboltable

getResultField().a ppend( res ul t.d isp lay () );
global().set(resul t);

SomemanualJava programmingis requiredhere.This is donemoreeasilywith
the Java editor insteadof the visual editor in the IDE. Thereforethe VE should
be closedandthe Java editor shouldbe openedvia the right click menuover the
TestFrame.java �le, seeFigure23.It shouldbenotedthatby default thismethod
is hiddenin the editor and shouldbe expanded�rst, seeFigure 24. When edit-
ing is started,onecould usethe automaticexpansionmechanismby pressingthe
Ctrl-Space keystogether. If any typosoccur, theeditorindicatesthisby underlin-
ing therespectiveelementandshowing anerrorsymbolat theleft edge,seeFigure
25.Oftenproblemsoccurbecauseaclassnameis only recognizedafterit hasbeen
imported.However, by clicking on theerrorsymbolonecaneasily�x thoseprob-
lemsautomatically, seeFigure26.Thefull methodbodyis seenin Figure27.
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2.12 Step11: Check runningModule

Fig. 28.Runningmodulewith outputfrom computation

Fig. 29.SymbolControlafterthecomputationhas�nished

Now that everythinghasbeenprogrammed,the moduleshouldbe checked again
via clicking on theapp.bat script.After a serieshasbeenimportedandselected,
a click on the Executebutton will invoke the computationand the resultwill be
printedto thetext area.TheresultingnumbersincludetheChi-squaredandF statis-
tics togetherwith thecorrespondingp-values,seeFigure28. Furthermore,there-
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sult hasbeensetto thesymboltableof themodule.This canbecheckedwith the
SymbolControlwhich is accessiblevia theControl menu,seeFigure29.

Anothersmall customizationof the new applicationcouldbe doneby editing the
�le app.properties in theprojectdirectory. It is possibleto changethetitle, the
splashscreen,theversionnumber, aswell astheaboutinformationof thesoftware.

3 Final Remarks

This exampleshouldhave motivatedthe useof JStatCom,althoughit hasonly
scratchedthesurfaceof whatcanbedonewith theframework.Themodulethathas
beenprogrammedcouldstill bere�ned in severalways.Thereshouldbean input
checkbeforetheprocedurecall is actuallycarriedout.Outputformattingcouldbe
improvedaswell. Furthermore,oneshouldusea layoutmanagerto make theGUI
lookmoreprofessional,especiallywhenit is beingresized.Anotherimportantpoint
is that themoduleconsistsof only oneclass,which is appropriatefor this simple
example,but whichshouldbechangedif morefeaturesareto beadded.In thatcase
oneshouldconsidercreatinga separateclasswhich only holdsthepanel.It could
thenbeaddedto theframe.If morefeaturesareimplemented,theframecouldget
a tabbedpaneor amenubar, andit couldholdmany panelsinsteadof justone.

An importantpoint is that theexecuteroutinein its currentform is de�ned inside
the GUI class.In generalthis is not recommendedandJStatComprovidesthe so
calledPCall systemto encapsulatethe calling logic in separateclasses.This has
theadvantagethattheprocedurecallscouldbemaintainedseparatelyandthatthey
couldalsobe usedindependentlyof theGUI classes.However, having this intro-
ductoryexamplerunningis agoodstartingpoint for many possibleenhancements.
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