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Abstract

JStatComs anew softwareframeavork thatsimpli es thecreationof graphicaluserinter
facecomponent$or mathematicaprocedurest It is writtenin Jasa andoffersa coherent
approacho creatingapplicationgfor databasedanalysis Programmingwith JStatComis
efcient, becauseexisting algorithmswritten in variouspopularmatrix language€anbe
reusedwith little or no changesequired.The papershavs how this systemcanbeapplied
to provide anexisting Gaussprogramwith a feature-richgraphicaluserinterfacewith rel-
atively little effort. Oneof theadwantage®of the presente@pproactis thestrict separation
of userinterfaceandalgorithmcode.Althoughthe framewvork providesstandardsolutions
for commontasks,it canbe extendedandcustomizedn variousdirections.
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1 Intr oduction

This text givesanintroductoryexampleon how to usethe softwareframevork JS-
tatCom.The exampledemonstrate)yow a graphicaluserinterfacefor a statistical
testcould be implemented.This is a relatively simple but realistic scenario.The
underlyingalgorithmis implementedn the Gausgprogrammindanguagevhichis
typical for econometricsReadersvho considerusingthe softwareframework for
similar purposesreencouragedbo follow the describedstepsandtry it out.

The exampleusesthe EclipselntegratedDevelopmentErnvironment(IDE) which
is an open-sourcg@rojectsponsoredy IBM. This softwareis very popularin the

1 TheURL is wwwjstatcom.com



Java community alsobecausat is freely available.But it shouldbe stressedhat

this is just one tool amongothersandthat the use of JStatComis by no means
relatedto ary speci ¢ software developmenttool. Although not recommendeda

simpletext editor for Java codingwould alsobe sufcient. Becausehis example
shouldbe reproducible gvery stepis documentedncluding the setupof a project
for the EclipselDE. Experiencedasa developerscancertainlyskip thosesections.
Furthermoreijt shouldbe mentionedhatthe exampleis doneunderthe Windows

XP operatingsystem.

2 A Step-by-StepExample

The examplewill implementa graphicaluserinterface(GUI) for the ARCH-LM
test (Engle, 1982) which providesthe option to selecta variableto test,aswell
asthe numberof lagsto include. By pressinga button the testresult shouldbe
computedandprintedto atext area.

2.1 SystenRequiementdor this Example

Windows 2000/XP
working Gaussnstallationversion3.2 or higher

AlthoughtheJava partof JStatContanberunonalmostary platform,thisdemon-
strationrequiresan installed Gauss.The communicationschemebetweenGauss
andJava hasonly beenimplementedor the Windows operatingsystemHowever,
Gausscodecould alsobe executedon otherplatformswith the help of the Gauss
RuntimeEngine(GRTE), whichis aspecialGausdlistribution providedby Aptech.
The GRTE allows for royalty free redistritution of compiledGausscodethatcan
be executedwithout an installed Gauss,thus enablingdevelopersto ship stand-
aloneapplicationgto their customersJStatConmdistinguishebetweenGaussand
the GRTE, althoughthe two enginescanexecutethe sameGausscode.But to de-
velopwith the GRTE onehasto purchase speci c licenserst, thereforet would
not be a very good candidatefor this introductory example. At least,it is more
likely to have aworking Gaussanstallationavailable.

It shouldbe mentionedthatthe Gaussnstallationis only requiredto incorporate
external code. But this example can also be run without this speci ¢ algorithm
implementationln this casethe procedurefor the testshouldbe implementedn
Java, which is also an option. Thereforereadersare neverthelessencouragedo
follow theremainingstepsto getanideaaboutthe workingsof JStatCom.



2.2 Stepl: Download/Installthe Java Softwae DevelopmenKit (J2SESDK)

Becausedlara codeneedgo be compiledandthe createdbinary les (classesiust
be executedwith the Java Virtual Machine (JVM), it is necessaryo download
andinstall the currentJ2SESDK from Sun,the URL is wwwijava.sun.con? This
softwareis alsorequiredto run the EclipselDE software,becausat is written in
the Java programminganguageaswell. The installationfollows a standardsetup
routineandshouldposeno problems.

2.3 Step2: Download/Installthe EclipselDE andsomePlug-ins

As alreadymentionedthe EclipselDE is just a suggestiorfor useasa develop-
menttool. Oneof the greatstrengthof the Java platformis thatthereis excellent
tool support.Thereforeit would equallybe possibleto apply othertools with very
similar steps.

FirsttheIDE needgo be downloadedrom wwweclipseorg/downloadsThereare
usuallymary differentpackagedor variouspurposesvailable which might be a
bit confusing At thetime of this writing the needegackagds
eclipse-SDK-3.0.1-win32.zip .Itislikely thatthe versionnumberwill already
have changedvhenreadingthis text. The software just needsto be unpacled to
somedirectoryandwill installitself whenit is rst started.

Becausegrogrammingwith JStatComntypically involvesthe layout of GUIs, a vi-
sualinterfacebuilder can speedup developmentsigni cantly. Sucha tool is not
partof the standardcEclipsepackagebut canbeinstalledasa plug-in. Thefollow-
ing additionalpackageseedto be downloadedrom

wwweclipseorg/tools The namesof the relevant archivesare givenin braclets,
althoughthe versionnumbersarelik ely to have changedalready:

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 unpackthe archvesto the Eclipsein-
stallationdirectoryandto restartthe IDE. All mentionedoolscanbe downloaded
freeof chage.

2 Themostrecentreleasés J2SE5.0. With this versiontheterm SDK (SoftwareDevelop-
mentKit) changedo JDK (Java DevelopmeniKit).



2.4 Step3: DownloadJStatComandunpad it

Thelastrequireddownloadis the JStatConsoftwareframanvork itself, which can

befoundundemwwwjstatcom.comThearchvejstatcom _win-1.0.zip  justneeds
to beextractedto somefolder. By defaultit createsadirectoryjstatcom . It is rec-

ommendedo renamethis directoryto somethingmnoredescriptve for the respec-
tive project.For the currentexamplethe nametestproject is used.

2.5 Step4: Createan EclipseProject

£ New Project |

Select a wizard

Create a Java project

Siizards:
=

Flug-in Project

W5

Eclipse Modeling Framework,
Java

[ Plug-in Development

(= Simple

< Bath I Mext = I Finish | Cancel |

Fig. 1. Selectinga new Java projectin the EclipselDE

In thefollowing it is assumedhatJStatComis locatedin thedirectory

c. ntestproject . Now theEclipsesoftwareshouldbestartedtheoptionto change
theworkspacelirectorycanbeignored.At rst startupa helpscreernis presented,
it canbe closed.The rst stepshouldbe to createa new Java projectvia File -
New. Theresultingdialogis presentedn Figurel. WhenNext is pressedrigure 2
is shavn wherethe projectnameshouldbe given,aswell asthe directorywith the
resourcesThecreatedprojectcanthenbe seenin the packageorowvser seeFigure
3. All jar archivesin the projectdirectory have automaticallybeenincludedin
the build classpath,for examplejstatcom.jar ~ , jama.jar , junit.jar , etc..By
default, all classeghatwill be compiledgo in a subdirectorybin . But no classes
have beencreatedsofar.



£ New Java Project %]

Create a Java projeck

N
Create a Java project in the workspace or in an external location, ’ J 1

Project name: | testproject

~ Location

" Create project in workspace

¥ Create project at external location
Directary; IC:'l,testproject

= Projecklayaut

% Use profect folder &= rot For sources and class fles

| Greste separats source and output Folders

Configure Defaults, .. |

The specified external location already exists. If a project is created in this lacation, the wizard
will aukomatically bry to detect existing sources and class files and configure the dasspath
appropriately.

< Back, | Mext = | Firish | Cance| |

Fig. 2. Settingprojectnameanddirectory
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Fig. 3. Displayof the new projecttestproject in the packageexplorer
2.6 Step5: Createa new Package anda new Class

Programmingnith Java usuallystartswith creatinga class.The classto createfor

thisexampleshouldholdtheGUI for thetestandshoulditself beasocalledinternal
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Fig. 4. Creatinganew class
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Fig. 5. Creatinga new package

frame.Thisis a specialcomponenthatis displayedasa window within a desktop
application.
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Fig. 7. Generatedasa codefor anew class

Beforea new classcanbe createdthe IDE softwarerequiresto de ne a directory
with the sourcecodeto compile.It will look for Java source les only thereand
compilesthemwhenchangesaremade Figure4 shavsthe menuthatappear®na
right mouseclick overtheprojectnametestproject . By selectingSource Folder
asmalldialogwill appeaaskingfor thedirectorynamewhich canfreelybechosen,
butis 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 shovn in Figure 5. It is not strictly requiredto de ne packagesbut it is
goodprogrammingpractice.The standardor this is the reversedomainnameof



the organizationor rm that developsthe Java code.Here com.myorg wasused
asa placeholderAs a startingpoint one could also usea descriptve name,like
testproject . It canbechangedhta laterstageeasily

Now everythingis preparedo createthe rst Java class.Again, the right mouse
menushouldbe used this time overthe newly createdpackage

src/lcom.myorg  with the Classoption. Figure 6 shows the dialog to specify the

classto create Thenameof theclasscanfreely bechosenbut classnamingcornven-

tionsfor Javasuggesthatit shouldconsistof nouns.eachof thembeginningwith a

capitalletter, for exampleTestFrame . Asasecondstepit isimportantto choosehe

superclasshatthe new classinheritsfrom. By default thisis just Object , thetop-

level superclassf all classesn Java. However, somemorefunctionalityis needed
becauseahe classshouldbe a frame holding the GUI for the test. Thereforeone

shouldselectthe classModelFrame with the help of the Browsebuttonin the su-

perclass eld. It isthennecessaryo removethedefaultObject entry rst andtype

in the rst lettersof ModelFrame . Thedialogwill immediatelydisplayall possible
options.Figure6 shavstheresult.All otheroptionscanbeleft unchanged.

After nishing thedialog,aJavaeditorwindow with thecodefor thenewly created
classis shavn, seeFigure 7. Also, the new le is addedto the packagebrowvser
in the sourcedirectorysrc underthe Java packagenamecom.myorg . The class
TestFrame is a subclassof ModelFrame , which is a componentrom the JStat-
Comsystem.The generatedodeis very short,because¢he new classdoesnot yet
de ne own methodsor elds. It inheritsall functionality from its superclassOne
shouldconsiderdocumentinghe headerof TestFrame with someremarksabout
thefunctionof thiscomponentin the example,only the authoris mentioned.



2.7 Step6: Layoutthe GUI with the Visual Editor
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Fig. 8. Openclassin visualbuildertool
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Fig. 9. Initial display frameneeddo beresized

After having setup theskeletonof thenew module the GUI shouldbelaid outwith
thehelpof thevisualeditor(VE) thathasbeeninstalledvia thementionedlug-ins.

To usethe VE tool in Eclipse,it is rst necessaryo closethe Java editor window
thatis currently shoving TestFrame.java . Afterwardsthe same le shouldbe



openedagainin the VE by right clicking over the le TestFrame.java in the
packagexplorerandselectingvisual Editor, seeFigure8.

After invoking this operationjt mighttake a while until the VE is setup, because
this is a computationallyintenseoperation.The initial displayis shavn in Figure
9. Thereis an areaat the top where the actual stateof the GUI is shavn as it
would look like during runtime. The frame is displayedwith its minimal sizein
the beginning. The Java editor underneattshavs the codethatis generatedy the
VE, which is nothing so far. After all, the VE is just a codegeneratingool and
it is alsopossibleto do manualadjustmentdy editing the Java codedirectly. On
theright edgethereis the socalledPalettewhich providesaccesso mary standard
Java componentghat canbe picked and placedin the VE. It canalsobe usedto
accessall componentgprovided by the JStatComframework, althoughthoseare
notdisplayedwith aniconbut mustbechoservia thebuttonChooseBeanfrom the
palette.

Having introducedthe basicfeaturesof the VE, editing canbe startedby resizing
theframewith themouseandchoosingatitle. Thetitle canbesetby clicking in the
headepf theframe,or by directly editingthe propertieof thatcomponentfor that
purposethereexists the propertyeditor of the VE, seeFigure 10 at the bottom. It

shouldbe noted,thatmostpropertiesdo not needto be changedrom their default
value,but the title propertyhasbeensetto TestFrame , lacking moreinnovative
ideashere.By changingthe size of the frame with the mouse thesize property
is automaticallychangedPropertiesareusedto customizecomponentandhelpto

speedup programminggespeciallyfor GUI layout.

Now thatthe TestFrame hasatitle anda propersize,it is requiredto adda panel
to hold all othercomponentsThereforeone shouldselectthe classJPanel from
the paletteandplaceit in the frame.Becausgyanelsare containerelementsthey
canbe found underthe SwingContaines tab, seeFigure 11. Adding a JPanel is
notavery exciting operation pecauseisually nothingchangesilt is justanempty
container However, by looking at the Java editor one canseethat somecodehas
beengenerate@ndthe propertyeditoris now showving the propertiesof theadded
JPanel .

Now a smalltechnicalityis requiredto avoid confusionsvhenaddingnexv compo-
nentsto the panel.By default every panelhasa layout managemhich computes
how componentsrebeingplacedinsidethe containerlt alsoadjustsheir sizeand
placementvhenthe containeris resized.The default managerfor the JPanel is
a FlowLayout . However, for this examplelayout managemenshouldnot be dis-
cussedandit is easierto switchit off for theinitial design.Thereforethe property
editorshouldbe usedto setthelayout propertyof this panelto null asshowvnin
Figurel2.

Having preparedhe panelto hold thecomponentspneshouldnow selecttheclass

10



TSSel from the palettevia the ChooseBeanbutton. Figure13 shavs the selection
dialog. After clicking OK the componentcan be placedon the panelinside the
frame.If the enclosingframeis still not big enough,it shouldbe resizedagain.
After nishing this operationthe nev components part of the TestFrame , see
Figurel4.

The chosencomponents part of the JStatComframewvork andis usedto select
variablesfor time seriesmodels.It providesalsoa rangeof usefulfunctionsvia a
right click popupmenuover the selectedrariables Furthermorethe samplerange
canbeadjustedThis way, complex functionalityis integratedin the testingframe
which demonstratethe advantage®f componenbasedievelopment.

However, therearesomepropertieshatneedo besetto theTSSel componentvith
the helpof the componeneditor Becausehe classis usedto selectvariablesijt is
necessaryo de ne underwhich namethe dataobjectsare storedin the so called
symboltable.JStatConprovidesamechanisnto sharedatabetweercomponentsa
featurethatis, for example,alsoavailablefor Matlab GUI building in a somevhat
similar way with the Matlab guidata function. This is only mentionedto shav
thatsimilar problemsarisealsoin othersystemdor GUI programmingFor JStat-
Com, dataobjectsmustbeidenti ed via namesn the symboltable. Thereforethe
propertyeditorshouldbe usedto setthesenamesseeFigure15. Whenthe TSSel
components selectedn the VE onecanstarteditingthe propertiesallDataName ,
allStringsName , anddateRangeName . Thechosemamedor this exampleareY,
Y_NAMESandDATERANGHespectrely.

After nishing the setupof the selectioncomponentone still needsto add the
remainingcomponentsJStatConprovidesthe specialtext eld NumSelector to
selectnumberslt shouldbeselectecandplacedto the panelin the samemanneras
the TSSel componentseeFigurel6.

Oneof thefeaturesof the numberselectioncomponents thatit is easilypossible
to seta validatingrangewith the help of the propertyeditor From Figure 17 it

canbe seenhow the propertyrangeExpr is setto the string[0, 20] . Wheneer
the userspeci esa lag lengthoutsidethis range,an error messagevould appear
Furthermorethe precisionof the displayis setto 0 by default, which meanshat
only integervaluesareshovn with no decimaldigits.

By now it shouldbe clearhow componentganbe addedto the GUI. Theremain-
ing partsarea JLabel with the string Lags , a JButton  with Execute onit, and
aResultField  to displayresults.Thelattercomponents provided by JStatCom,
whereaghe rst two arestandardSwing classesandcanbe found directly on the
paletteunderSwing Components . All componentshouldresizedandplacedac-
cordingto thepreferencesf thedeveloper Thetext of theJLabel andtheExecute
button canbe setby clicking on the componentwith the mouseor by usingthe
propertyeditorandchangingthetext property

11



Oneshouldnot forgetto save the le TestFrame.java  afteraddingcomponents.
This caneasilybe doneby pressingthe Ctrl-S  key combination.Saving a Java
sourcele in thelDE automaticallyinvokesthe compilation.

12



package com.myorg;

true

closed

false

companentOrientation

UMENOWH

defaultCloseperation

DISPOSE_CN_CLOSE

enabled

true

Fork

Dialag, plain, 12

foreground

Color:black

framelcon

iconifiable

location

0,0

maximizable

maximum

Fig. 10.TestFrame afterresizewith title, propertiesat thebottom
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& Choose a Bean

Fig. 13. Selectinghe TSSel component

15



— Palette —

TestFrame % Selection

vy
i Margues
CirlfShitt for Multiple Selaction= e

é’a Choose Bean
=4 5wing Components

= Swing Cantainers

[ JFrame
| |3ranel

|5 JscrollPane
| ] I5plitPane
|| ITabbedPane

=

JoeskiopPane

=1 IDialag
U | || 3windo
| Max || confirmSelection | = ook
Japplet

Selection Ordersets Variable Order

.

jPanel = new JPanel(): .:I_
jPanel,setLayout (null) ; =

[ BWT Cantrals

jPanel.sdd(getTSSel (), null): _lLI | Swing Merus.
]

Fig. 14.TSSel componenhasbeenplacedonthepanel

Problems | Javadoc| Declaration Mava Beans| IE o EE
Propert: | Walue
=allbatalame W
=allSkringshame ¥_MNAMES
background 204,204,204
[ border Title"CtrlfShift Far Mulkiple Selection”, Right, Top,{dialog, plain, 10),{Calor:black))
=bounds 309,11,216,400
checklMal true
companentOrientation LINKROWN
>dateRangeMame DATE_RANGE
datesEditable krue
deterministicCatatame
deterministicEnabled true
deterministicStringshame
enabled true
endogenousDatalame
endogenousStringshame

Fig. 15. Editing propertiesof TSSel component

16




- choose apean ———SRI=TEY

- - Select class
I festEtame Choose a JavaBean (7 = any character, * = any string)
| umzel =] | [t Selection-
Matching types:
Gf

ualii firm Selection
alirer:

Ei‘ com. jstabcom, component - ftestprojectfjstatcom. ja

ets Wariable Order

4 I 3|

@& Al Types O Swing  © AWT

i~ Properties

Bean variablz name | num3elector

cam;jstatcom, component. NumSeleckor

| oK I Cancel |
Problems| Javadoc | Declars
= T

Fig. 16. SelectingtheNumSelector componenfor numberinput

Problems |Javad0c | Declaration Mava Beans |
Property | ‘alue

foreground Color; black,
hotizonkalalignment LEADING
intType false
location 53,52
nams
number a
numberFormatType {numberFormat Types$1)
numberRange {rumberRange)
precision 1]
preferredSize 11,20
=rangeExpr [0,20]
size EL, 20
curahalbilarma

Fig. 17. Settinga validatingrange[0; 20] to the NumSelector component

17



2.8 Stepr:

Addan Actionto the ExecuteButton

e H

1 TestFram:

-CtrlfShift for Multiple Selection=~
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3 Delete

Add Events ...

Set Text

Custamize Layout, ,,
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Compare With
Replace With

#* actionPerformed

¥ % enabled

| TR

'_n _

1

Fig. 18. PlacingaJButton andcreatinganaction

After the basiclayoutof the GUI has nished, it is necessaryo programanaction
thatis invoked whenthe Executebutton is pressedWithout this, nothing would
happenat all. The VE also supportsthis taskvia a menuthat appearson a right
click overthe button,seeFigure18. Theitem Events- actionRerformedshouldbe

-
Al
W

7@ Javax.swing.JButton
Bl
private JEutton getJButton() {
if {(jButton == null) {
IjBut,t.Dn = new JButtoni):
jEutton.setBounds (144, 101,
jButton.setText ("Execute™) ;
jButton.addictionListenser (new java.awt.event.lotionListener () |
public void actionPerformed|java.avt.event.ActionEvent e) |
System.out.printlni"actionPerformed() ") // Auto-ge

o4, 28);

i
P
¥
return jEutton: |

Fig. 19. Defaultactionhandlerfor executebutton

choserto install a default actionto thatcomponent.

Figurel9shownstheJavacodethathasbeengeneratedby thisoperationThereis an

actionPerformed  methodwhich just prints out somedefault string. This method
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mustlater be programmedby hand'to gatherthe input from the GUI controls,to
call theexternalGausgrocedureandto print theresults.

2.9 Step8: Addthe Moduleto the Main ApplicationFrame

‘fLETEstFramE.]ava [ modules.xl 52 =)
‘ <2xml version="1.0" encoding="UTF-8"2> =

<TopFrame§XMLRep xmlns="3jave:com. Statcom. componsnt” name="JHulTi"»
<Module helpset="helpset/jstatcom/jstatcom.hs"/>
<Module class="cow.myorg.TestFrame"/>

testproject

7 concurrent.jar <!-- <Hodule class="de.jwulti.initanal.InicinalFrame” helpsec="helpset/initanal/Inicinal.hs" sl
<Module class="de.jmulti.var.VAR" helpset="helpset/varmodels/VAFmodels.hs" method="getInterna
<HModule class="de.jmulei.vecw.VECH" helpset="helpset/vecmodels/VECH.hs" method="getInternalFr
<Module class="de.jmulti.arch.ARCHAnalysisFreme” helpset="helpset/arch/ARCHHodels.hs"/>
<HModule class="de.jmulei.str.STR Frame" helpset="helpset/str/STR.hs"/>
<HModule class="de.jumulti.cafpe.CAFPE_NonParamFrames" helpset="helpset/nonpar/NonPar.hs"/>——>

</ TopFrame§ XHLRep>

Chri+C | System Editar

= In-Place Editar
DeFault Editar

Delete

s Blb+ShiEt+T ¥
="
Y SiRefesh PS5
gy
IU R R »
a : Debug »
Sp  Team 17
e

4 Compare With »
@ h  Replace with 3
5 —
rﬂ  Properties  Alb+Erter
Bl 0 7 _fﬂ
S It cpenés v Al | 3
2 I T = : = =

[problems | Javadoc | Dedlaration | = properties 33 Java oo Bl - =l

= mtengrt.dl ‘ | | kS
=) oprxaz.di Propert | tralue |

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

| [%TestFrame.]ava | =] modules, xml M =

SET CP=.:jstatcom.jar;jars/junit.jar:jars/Jjama.jar; jars/jade. jar; jars/GaussAPIS 0.jar:jars/jhal =

#

# Uncomment this line and include your jar (or the folder with the classes) to the classpath.

#
SET CP=hin;$CP%

Java —cp 3CP% com. jStatcom. component . TopFrame

Fig. 21. Adjustingthe classpathin theapp.bat script

Beforeit is describedhow the algorithm for the ARCH-LM testis invoked one
would probablylike to checkwhat hasbeenaccomplishedso far. Thereforethe
moduleis integratedin the JStatComapplicationframevork and canbe run. For
this, no further Java programmings required,only two con guration les needto
be adjusted.

Figure 20 shavs 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 beencommentedut. To integratethe
newly createdmodule theline

<Module class="com.myorg.Te st Frame"/>
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Ml 15tatCom

File | Modules Windows Caontral Help:
' &y TestFrame |

BT =10l xif

CHil/Shift for Multipl

‘22 Import Dataset In Lags

Fienare |
; T Execute |
Dezcription. -

Losded Data=~

156, 15520

Max | Confirm Selection |

alection Order sets Variahls Drder

ETOR

Fig. 22. Runningapplicationwith new TestFrame module,executemethodstill needsto
becoded

shouldbe addedand the le shouldbe saved. Note that the slashat the endis
neededAfterwardsthe le app.bat hasto be editedto addthe location of the
classedo the classpathseeFigure21. Thefolderwith the compiledclassess bin
by default, thereforetheline

SET CP = hin;%CP%

mustbe added.Finally, one cannow startthe applicationby clicking on the le
app.bat from outsidethe IDE software. It will invoke the applicationand the
modulecanbe accessedia the menuitem Modules Figure 22 shawvs the running
program AlthoughnothinghappengetwhenExecuteas clicked,exceptthatsome
stringis printedto the standardutput,therearealreadya lot of featuresavailable
providedby theframework.

For example,it is possibleto import datasetsto usethe time seriescalculatorfor
combiningvariableswith arithmeticoperationsandto edit and transformseries
thathave beenreadin. It is alsopossibleto createdummyvariablesconveniently
In themoduleTestFrame onecanselectvariablesandthetext eld for thenumber
of lagsvalidatesnputaccordingto theinterval set.All this generafunctionalityis
provided by JStatComandit is now up to the developerto usethis infrastructure
for implementingcallsto speci ¢ algorithms.
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2.10 Step9: Integrate GaussAlgorithm

After having programmedhe GUI in Java, onehasto preparehe Gausscodewith
thealgorithm.JStatConprovidesacommunicationgterfaceto aninstalledGauss,
but the codehasto be compiledasagcg le rst andit hasto beputin a special
location. The Gausgrocedurgo computethe ARCH-LM testis givenin the code
example.If oneis only interestedn the generalworkings of this example,one
couldalsousesomeshorterprocedureor returnjustanumber

/**

* ARCH-LMtest (Engle 82).

*

* resid - Tx1 vector with residuals

* g - number of lags to include in test regression
*

*

result - Chi2_stat'prob_ch  i2° F_stat "prob _F
*/

proc(1) = archim_mytest(resid ) S
local  y,ylags,Tnew,b,sigm a, rsq f, XX;r, prob_chi, prob_F;
y (resid - meanc(resid))"2;
ylags shiftr((ones(1,q) Xy),seqa(l,1,0),-e xp( 20) )" ;
ylags delif(ylags,ylags| .,C ols (ylag s)] .== -exp(20));
Tnew rows(ylags);
y ylrows(y)-Tnew+1:r  ows(y) I;

ylags ones(rows(ylags),1 )y lag s;

b inv(ylags'ylags)*y lag s™* v;

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 YR * (R*b) [/ (g*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_chi "F" pro b_F);
endp;

It is assumedhatthe codeis storedin the le mytest.src . This le shouldbeput
in thesubdirectoryjgauss/src  of the projectdirectory Therearealsosomeother
sourceles which areneededy thecommunicationdibrary. Oneshouldbe avare
that Gaussprocedurenamesshouldbe uniqueacrossall les, thereforethe name
archim _mytest waschosenThecorventionis, thatthe lenameis usedasasufx
to thedescriptve nameof theprocedure.

As a last step,one mustcompile the sourcecodetogetherwith the other les in
thedirectoryto a le jgauss.gcg . This could be donemanuallywith Gaussput
JStatConprovidesthe batchscriptjgauss _gcg.bat to make it easierto compile
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alsoa large numberof source les. For thisthe le jgauss/compile.xml hasto

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

<GCGSet$SRCFile filename="src/jmplot dec" />
<GCGSet$SRCFile filename="src/jgauss src' >

<GCGSet$SRCFile filename="src/jgrte. src'l >

<GCGSet$SRCFile filename="src/tools. src'l >

<GCGSet$SRCFile filename="src/plot.s rc"/>

<GCGSet$SRCFile filename="src/mytest src' >
</GCGSet>

Only thelastline hasbeenaddedBy clicking onjgauss _gcg.bat all sourceles
arecompiledandthe le jgauss/jgauss.gcg is being created Whenthe batch
scriptis startedrst it is likely thatsomesettingsfor the Gausssoftwarehave to be

set.Thosesettingscouldalsobe setmanuallyin the le

jgauss/engine  _config.xml . JStatCommeedgo know thecorrectversionnumber

andthelocationof the Gaussxecutable.

2.11 Stepl0: Implementhe ExecuteRoutine

|5} mnchles seml |=| app.bat : =0
B private NumSelector getMNumSelector() f :I
if [(numSelector == null] {
numSelestor = new NumSelestori]:
numSelector.setBounds {58; 52, 55, 20):
numSelector.setRangeExpr ("[0,20] ")
t
return numSelector;
3
v J o
7 This mwethod initilalizes jButton
g Favak. swing. JButton
i
[ private JButton getdButtoni)
if (jButton == null) {
jButton = new JButtoni();
jButton.secbounds (144, 101, 94, Z&j);
JButton.setText ("Execute”) ;
= jButton.addictionListener (new java.awt.event.AetionListener () |
" public void actionPerformed|java.awt.event.ictionEvent )
| System.out.println(TactionPerformed(] ") // iuto-generated Event stub
3
LR
b
return jBucton:
+
V fﬁ‘w
# Thiz method inicializes resulcField
w
i com. Jebatcom. component . BesulcField
i .

Fig. 23. OpenTestFrame in Java editor more corvenientfor manualcodingthanvisual

editor

Now thatthe Gausgrocedurarchim _mytest isrecognizedy the Gaussengine,
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Fig. 24. Hiddenmethodbodythatshouldbe expandedy clicking on arraw to theleft

Fig. 25. Redunderlineandsymbolto theleft indicatingsomecompilationproblem

Fig. 26. A left mouseclick on the errorsymbolgivesa menuwith possibleerror x es,the
rst optionshouldbe choserhere

it is possibleto implementthe Java call to thatprocedurelt shouldbe mentioned
thatJStatConhasits own datamodelto represenbhumbersmatricesstrings,string
arrays,dates,anddaterangesAll dataclassesstartwith the pre x JSC, whichis
shortfor JStatComFor example,JSCNArray representanm n numberarray
whereasSCInt storesanintegerscalar Thebasicstepsfor the executecall are:

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

(2) Retrievetheinputdataobjects(// startsa Jaszacomment)
Il retrieves shared symbol by name
JSCNArray y = global().getSymbol ("Y ). getdS CNAra y();
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Fig. 27.Implementatiorof the executecall

Il creates new integer object with the selected lags
JSCInt lags = new JSCInt("LAGS",  getNumSelector().g  etl ntNumker () ;
(3) Createanemptydataobjectfor theresultof the computation
JSCNArray result = new JSCNArray("TESTRE SULT") ;
(4) Callthe Gausgprocedure
/I 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 donemore easily with

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 defaultthis method
is hiddenin the editor and shouldbe expanded rst, seeFigure 24. When edit-
ing is started,one could usethe automaticexpansionmechanisnby pressingthe
Ctrl-Space  keystogetherlf any typosoccut theeditorindicateshis by underlin-
ing therespectie elementandshaving anerrorsymbolattheleft edge seeFigure
25. Oftenproblemsoccurbecause classnameis only recognizedafterit hasbeen
imported.However, by clicking onthe errorsymbolonecaneasily x thoseprob-
lemsautomaticallyseeFigure26. Thefull methodbodyis seenin Figure27.
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2.12 Stepll: Che& runningModule

Fig. 28. Runningmodulewith outputfrom computation

Fig. 29. SymbolControlafterthe computatiorhas nished

Now that everythinghasbeenprogrammedthe moduleshouldbe checled again
via clicking ontheapp.bat  script. After a serieshasbeenimportedandselected,
a click on the Executebutton will invoke the computationandthe resultwill be
printedto thetext area.Theresultingnumbersncludethe Chi-squaredndF statis-
tics togetherwith the correspondingp-values,seeFigure 28. Furthermorethe re-
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sult hasbeensetto the symboltableof the module.This canbe checled with the
SymbolControlwhichis accessibleria the Control menu,seeFigure29.

Anothersmall customizatiorof the new applicationcould be doneby editing the
le app.properties in the projectdirectory It is possibleto changehetitle, the
splashscreentheversionnumberaswell astheaboutinformationof the software.

3 Final Remarks

This example should have motivatedthe use of JStatComalthoughit hasonly
scratchedhesurfaceof whatcanbedonewith theframewvork. Themodulethathas
beenprogrammedtouldstill bere ned in severalways.Thereshouldbe aninput
checkbeforethe procedurecall is actuallycarriedout. Outputformattingcouldbe
improvedaswell. Furthermorepneshouldusea layoutmanageto make the GUI

look moreprofessionalespeciallywhenit is beingresized Anotherimportantpoint
is thatthe moduleconsistsof only oneclass,which is appropriatefor this simple
example but whichshouldbechangedf morefeaturesareto beaddedIn thatcase
oneshouldconsidercreatinga separatelasswhich only holdsthe panel.it could
thenbe addedo the frame.If morefeaturesareimplementedthe framecouldget
atabbedpaneor amenubar, andit couldhold mary panelsnsteadof justone.

An importantpoint is thatthe executeroutinein its currentform is de ned inside
the GUI class.In generalthis is not recommende@nd JStatConprovidesthe so
called PCall systemto encapsulatéhe calling logic in separateclassesThis has
theadwantagehatthe procedurecallscouldbe maintainedseparatelyandthatthey
could alsobe usedindependentlyf the GUI classesHowever, having this intro-
ductoryexamplerunningis a goodstartingpoint for mary possibleenhancements.
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