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Chapter 1

About this guide

Thischaptergivesvariousinformationaboutthis guide.

1.1 Who should usethis guide

This guideis intendedfor programmers,quality engineersandprojectmanagerswho
want to mesurethecodecoverageof their JavaTM applications(practicallywhenrun-
ningatestsuite).In ordertobene�t fromthisguide,youshouldhaveabasicknowledge
of theJavaTM programminglanguage.No experiencewith any otherKoalogTM product
is required.

1.2 Contentsof this guide

Thisguideis organizedasfollows:

� Chapter2 introducesthenotionof codecoverage.

� Chapter3 presentsthecomponentsandfeaturesof KoalogCodeCoverageTM.

� Chapter4 explainshow to useKoalogCodeCoverageTM from its GUI, from the
commandline or from anAnt1 build �le.

� Chapter5 presentsadvancedfeaturessuchasJUnit2 integration,customreport
generation,integrationinto applicationservers,codecoverageresultsexplana-
tion andcodecoveragetroubleshooting.

1.3 How to usethis guide

If youarealreadyfamiliarwith codecoverage,thenyoucandirectly jumpto chapter3,
otherwisethereadingof chapter2 is recommended.

1Ant is anopen-sourceprojectfrom theApacheSoftwareFoundation.
2JUnit is anopen-sourceproject.
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1.4 Conventions

Commandline exampleswill begivenin Bashsyntaxandwill bedisplayedasfollows:

> cat HelloWorld.java

JavaTM codeexampleswill bedisplayedasfollows:

public class HelloWorld {
public static void main(String[] args) {

System.out.println("Hello world");
}

}

XML codeexampleswill bedisplayedasfollows:

<project>
<path/>
<target>
</target>

</project>

ConcerningKoalog CodeCoverageTM GUI, File/Open will representthe Open
item in theFile menu.
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Chapter 2

Codecoverage

Thischapterintroducesthenotionof codecoverage.

2.1 Overview

Computingthecodecoverageof anapplicationconsistsin gatheringinformationabout
theportionof thecodewhich is executedwhentheapplicationis run.

This is particularly interestingwhenyou run a suiteof testsfor the application,
becauseit allowsyou to checkwhichportionof theapplicationcodethesuiteis effec-
tively testing.Notethatit mayalsoallow you to discoverdeadcodein theapplication.

Bestpracticesin softwaredevelopmentincludeunit testing(teststhat follow the
structureof thecode)andfunctionaltesting(teststhatcorrespondto usecases).Both
unit andfunctionaltestingonly makesenseif youcheckwhichportionsof thecodeare
really tested.This is theroleof a codecoveragetool to checkthatfor you.

Having a goodcodecoverage(section2.2 will presentdifferenttypesof coverage
measuresandsection2.3 will explain what to expect from the results)will improve
the overall quality of the applicationandpreventbugsto be discoveredby end-users
(ratherthanby thedevelopmentteam).

2.2 Coveragemeasures

Thereareseveralpiecesof informationthat canbe collectedwhile runninga JavaTM

application,by increasinggranularity:

� numberof classesexecuted,

� numberof methodsexecuted,

� numberof statementsexecuted,

� numberof linesof codeexecuted,

� numberof branches(in the caseof if-then-else , for andwhile state-
ments)executed,

� andeven morecumbersomeoneslike: numberof combinationsof compound
booleansub-expressionsfor eachbooleancondition.
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A coveragemeasureis sucha resultdivided by the correspondingtotal number. For
example,it canbethenumberof linesexecuteddividedby thetotalnumberof linesin
theapplication.

For eachof thepreviousmeasures,theexpectationsdiffer. Youcanexpecteachof
theclassesor methodsto beexecutedat leastonce,but it is moredif�cult to expectthe
samefor thelinesandstatements(particularlyin thecaseof exceptionhandling).

It canevenbeverycostlyto achieve100%coveragefor somemeasures:in thecase
of the lastsuggestedmeasure,it would requireanexponentialnumberof testcasesto
achievea 100%coverage.

For thesereasons,thepercentagesof coveredmethodsandcoveredlinesaremea-
sureswhicharewidely used,andgoodexpectationsfor themarerespectively 80%and
80%.

2.3 Coverageanalysis

Having de�ned adequatecoveragegoals(e.g.80%of thenumberof methodsand80%
of thenumberof lines),youhave to de�ne theportionof theapplicationcodethatyou
wantto applytheseteststo.

This is usuallydoneby de�ning two sets:

� thesetof includedclassesand/or

� thesetof excludedclasses.

Note thatbeingableto restrictthesetof testedclassesis required,at leastto exclude
thetestsuiteitself. A �ner de�nition of thetestedcode(at themethodor line level) is
usuallynotusedbecauseof its maintenancecost.

A �nal stepconsists,for eachclasspresentingseverecoveragedefects,in looking
at theincriminatedsourcecode.After removing deadcodeor writting new tests,you,
thedevelopmentor the testteam,cancomputethecoverageagain,andhopefullysee
themeasuresincreaseuntil thecoveragegoalsarereached.
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Chapter 3

KoalogCodeCoverageTM

overview

Thischapterpresentsthecomponentsandfeaturesof KoalogCodeCoverageTM.

3.1 Components

KoalogCodeCoverageTM comeswith thefollowing components:
� asessiongenerator(seesub-section3.2.2),

� areportgenerator(seesub-section3.2.3),

� a graphicaluserinterfacemonitoring the two previous components(note that
they canalsobeusedfrom thecommand-line),

� agraphicalcodeanalyzer.

Seechapter4 to learnhow tousethedifferentcomponentsof KoalogCodeCoverageTM.

3.2 Features

Thissectionpresentsthefeaturesof KoalogCodeCoverageTM.

3.2.1 Coveragegranularity

Whenthe codecoverageis computed,several resultsaregeneratedby KoalogCode
CoverageTM:

� aglobalresultfor theapplication,

� aresultperpackage,

� aresultperclass,

� aresultpermethod.

Eachresultcontainsthenumberandpercentageof coveredlines. Eachresult,except
themethod-level result,containsthenumberandpercentageof coveredmethods.
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3.2.2 Sessioncreation & merging

KoalogCodeCoverageTM storesthecodecoverageresultsinto session�les, whichare
savedondiskandcanbeusedfor variouspurposes:

� codeanalyzis(with thegraphicalcodeanalyzer),

� reportgeneration(seesub-section3.2.3),

� sessionmerging(seebelow).

Therearethreewaysof creatingsessionswith KoalogCodeCoverageTM:

1. asessioncanbecreatedfrom scratch;

2. a sessioncanbecreatedfrom anexistingsession,in this casethecodecoverage
resultsof thenew sessionandof theexistingonearemerged;

3. it is alsopossibleto mergepre-existingsessionsto createa new one,whichwill
thencontaina globalcoverageresult.

Creatingsessionswith 2. or 3. is particularlyinterestingwhenyouwantto compute
anoverallcodecoverageresultfor distinctexecutionsof thesameapplicationor setof
classes:

� executionswith differentparameters,

� executionsof differentscenarii,for instancethroughtestcases.

3.2.3 Report generation

KoalogCodeCoverageTM reportgenerationis donein two steps:

� anXML documentis �rst generatedin memory,

� it is thentransformedusinganXSL stylesheet.

This techniqueallowsKoalogCodeCoverageTM to supportthefollowing formats:

� text,

� CSV(viewablein Microsoft Excel),

� LATEX(allowing Postscriptor PDFgeneration),

� HTML,

� XML.

For eachof theseformats,severalXSL stylesheetsareprovided.
KoalogCodeCoverageTM offers also let you usea user-de�ned XSL stylesheet.

Thisfeaturecanbeusefulto supportanexotic reportformator if youwishto customize
theappearanceof analreadysupportedone(e.g.HTML).

9



3.2.4 In-pr ocess/Remotecoveragecomputation

With KoalogCodeCoverageTM, you cancomputethecodecoverageof anapplication
runningeither:

� in thesameJavaTM virtual machine1 or,

� in a differentJavaTM virtual machine(eitheron thesameor on a differentcom-
puter).

Thecodecoveragecomputationof anapplicationrunningin a remoteJVM is par-
ticularly usefulif youneedto integrateto awebor applicationserver(seechapter5 for
webandapplicationserversintegration).

3.3 Inside KoalogCodeCoverageTM

ThissectiongivestechnicalinformationsaboutKoalogCodeCoverageTM.

3.3.1 Technologyused

Koalog CodeCoverageTM usesthe Java Debug Interface(JDI) which is part of the
JavaTM PlatformDebuggerArchitecture(JPDA).

KoalogCodeCoverageTM doesnot requirecodeinstrumentationanddoesnot use
any OSdependenttechnology.

3.3.2 Bene�ts

Thissub-sectionlists sometechnology-relatedbene�tsof KoalogCodeCoverageTM.

No recompilationneeded

Becauseit doesnotneedthecodeto beinstrumented,KoalogCodeCoverageTM works
directly againsttheproductionbinaries,andnot againsta versionof thecodethatwas
speci�cally modi�ed for codecoveragepurposes,andthat you will thereforenot use
into production.Hence,thecodecoveragecomputationbecomesasimpletaskthatyou
caneasilyintegrateinto a moreglobalprocedurefor codequality insurance.

Easeof use

Besidesits GUI, KoalogCodeCoverageTM alsocomeswith a command-lineversion:
koalcc . koalcc hasbeendesignedto easilyreplacejava in yourshell-scripts.For
example,thefollowing fragmentof ashell-script:

> java jvm_args class class_args

canbereplacedby:

> koalcc koalcc_args -- jvm_args class class_args

1Actually asasub-processof theJavaTM virtual machinerunningKoalogCodeCoverageTM .
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Requirements

Becauseis doesnot useany OS dependenttechnology, Koalog CodeCoverageTM

works on mostoperatingsystemsandJVM's. Seesub-section4.1.1for moredetails
aboutKoalogCodeCoverageTM requirements.
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Chapter 4

UsingKoalogCodeCoverageTM

This chapterexplainshow to useKoalogCodeCoverageTM from its GUI, from the
commandline or from anAnt build �le.

4.1 Installation and lauching

Thissectionexplainshow to install andlaunchKoalogCodeCoverageTM.

4.1.1 Requirements

KoalogCodeCoverageTM shouldwork onany operatingsystemsupportingJavaTM . It
hasbeentestedandis supportedon thefollowing operatingsystems:

� SuSELinux 9.0,

� FedoraCore1,

� SolarisTM Sparc2.8,

� WindowsR
�

XP operatingsystem.

For detailedinformationaboutJPDA, referto theJPDA homepage:

http://java.sun.com/products/jpda/

GUI version

TheKoalogCodeCoverageTM GUI versionrequiresoneof thefollowing Java Virtual
Machines:

� SunJ2SETMSDK v1.3.1onall supportedplatforms,

� SunJ2SETMSDK v1.4.2onall supportedplatforms,

� IBM R
�

1.3.1SDK onall supportedplatforms.

� IBM R
�

1.4.1SDK onall supportedplatforms.
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Command-lineversion

KoalogCodeCoverageTM command-lineversionrequiresa JPDA compliantJava Vir-
tualMachinewith JDI.

The following Java Virtual MachinesareJPDA compliant,includeJDI, andthus
work with KoalogCodeCoverageTM command-lineversionwithout additionalsoft-
wareinstallation:

� SunJ2SETMSDK v1.3.1onall supportedplatforms,

� SunJ2SETMSDK v1.4.2onall supportedplatforms,

� IBM R
�

1.3.1SDK onall supportedplatforms.

� IBM R
�

1.4.1SDK onall supportedplatforms.

The following Java Virtual Machine(unsupported)is JPDA compliantbut does
requireJDI to beinstalledseparately:

� SunJ2SETMSDK v1.2.2onLinux.

Although this SDK includesJPDA, it doesnot include jpda.jar which contains
JDI. In addition,underLinux, make surethat the LD LIBRARY PATHenvironment
variablecontainsJDK HOME/lib/i386 , whereJDK HOMEis theSDK installation
directory.

The following Java Virtual Machines(unsupported)are JPDA compliantbut do
requireJPDA andJDI1 to be installedseparately(theseJVMs arecompliantwith but
donot includeJPDA):

� SunJ2SETMSDK v1.2.2ReferenceonSolarisTM Sparc,

� SunJ2SETMSDK v1.2.2onMicrosoft Windows.

If you areusingoneof theseJVMs, addingJPDA HOME/lib/jpda.jar to your
systemclasspathwill be necessaryfor theKoalogCodeCoverageTM scriptsto work.
JPDA HOMErefersto theJPDA installationdirectory.

Target JavaTM Virtual Machine

Thefollowing only appliesto theremotemode.
KoalogCodeCoverageTM requiresthe targetJavaTM Virtual Machineto beJPDA

compliant.However, JDI is not requiredin this case.
Thefollowing Java Virtual MachinesareJPDA compliant:

� SunJ2SETMSDK v1.3andlateronall platforms2,

� IBM 1.3.1SDK andlateronall platforms,

� SunJ2SETMSDK v1.2.2onLinux.
1JDI is includedin theJPDA installation.
2OnMicrosoft Windows,1.3workswith theClassicVM, but notwith theJava HotSpotVM.
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WhenusingSunJ2SETMSDKv1.2.2(unsupported)onLinux, makesurethattheLD LIBRARY PATH
environmentvariablecontainsJDK HOME/lib/i386 , whereJDK HOMEis theSDK
installationdirectory.

The following Java Virtual Machines(unsupported)are JPDA compliantbut do
requireJPDA to be installedseparately(theseJVMs are compliantwith but do not
includeJPDA):

� SunJ2SETMSDK v1.2.2Reference3 onSolarisTM Sparc,
� SunJ2SETMSDK v1.2.24 onMicrosoftWindows.

4.1.2 Installing KoalogCodeCoverageTM

Simply typein ashell:

> java -jar koalcc-setup.jar

andfollow theinstructions.
If youwantto run theinstallationin batchmode,just type:

> java -jar koalcc-setup.jar FILE

whereFILE is a �le matchingthetemplategivenin �gure 4.1.

#
# Batch-mode Installation configuration file
#

# the installation directory
INSTALL_DIR=

Figure4.1: Installationinput �le template

Theinstallationprocesshascreated3 sub-directoriesin theinstallationdirectory:
� bin : containsthescripts(emptyin thecaseof a library),
� doc : containsthedocs,
� lib : containsthelibrairies.

Additional �les (license,releasenotes,. . . ) arelocatedat the root of the installation
directory.

If applicable,you maywantto addthescripts(locatedin bin ) to your executable
path:

> export PATH=<INSTALL_DIR>/bin:$PATH

or, dependingonyourplatform:

> set PATH=<INSTALL_DIR>\bin;%PATH%
3Worksonly with theClassicVM, but notwith Java HotSpotVM.
4Worksonly with theClassicVM, but notwith Java HotSpotVM.
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Additional installation stepfor Ant

An additionalstepis requiredif you plan to useKoalogCodeCoverageTM with Ant:
copy kover.jar (locatedin the lib sub-directoryof the installationdirectory) to
Ant's lib directory.

4.1.3 Lauching KoalogCodeCoverageTM

Thissub-sectionexplainshow to launchKoalogCodeCoverageTM.

License

In orderto run KoalogCodeCoverageTM you needa valid license�le (it canbeeither
a regular licenseor an evaluationlicense). This license�le (license.lic ) hasto
be copiedin your homedirectory5 underthe .kover directory. If you do not know
whereyour homedirectoryis located,just launchKoalogCodeCoverageTM: you will
bepromptedfor thelicense�le, whichwill becopiedautomaticallyin theproperloca-
tion (<HOMEDIR>/.kover/license.lic ). Hence,next time,you will nothave
anythingparticularto do to useKoalogCodeCoverageTM.

The installationhascreateda bin directorywhich containsscriptsthat you will
useto launchKoalogCodeCoverageTM.

Command-lineversion

Simply typein ashell:

> koalcc [--log4j=LOG4JFILE] [OPTIONS] -- ARGUMENTS

where:

� LOG4JFILE is aLog4Jxml con�guration�le,

� OPTIONSis a collectionof optionsfor KoalogCodeCoverageTM,

� ARGUMENTSis acollectionof argumentsfor KoalogCodeCoverageTM.

Both theoptionsandargumentsfor KoalogCodeCoverageTM aredetailledin thefol-
lowing sections.

If youomit theLog4Jcon�guration�le, adefaultcon�gurationis doneandabasic
log �le is generated.

Youcandisplaytheusageby typing:

> koalcc --help

To know whichversionof KoalogCodeCoverageTM youareusing,type:

> koalcc --version

5Thehomedirectoryrefersto thevaluereturnedby System.getProperty("user.home") .
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Ant integration

Ant is a popularbuild tool for JavaTM projects.
KoalogCodeCoverageTM integrationwith Ant is straightforward,however anex-

tra stepis requiredduring the installationprocess.Refer to sub-section4.1.2 if you
previouslyomittedthisstep.

Add the following two lines at the beginning (just after the projectde�nition) of
yourAnt build �le:

<property name="kcc.root" value="<INSTALL_DIR>"/>
<taskdef name="kcc" classname="com.koalog.kover.ant.KCCTa sk"/>

where<INSTALL DIR> is KoalogCodeCoverageTM installationdirectory.
KoalogCodeCoverageTM's Ant taskis namedkcc andhasa syntaxsimilar to the

oneof thejava anttask:

� attributeclassname is usedfor themainclassde�nition (if needed),

� <classpath> elementis usedfor theclasspathde�nition (seeAnt paths),

� <jvmarg> and <arg> elementsare usedfor JVM argumentsand the main
classarguments(seeAnt command-linearguments).

KoalogCodeCoverageTM optionsaresetusingthe<option> element:--opt=val
is setby <option key="opt" value="val"/> .

Both theoptionsandargumentsfor KoalogCodeCoverageTM aredetailledin the
following sections.

GUI version

Simply typein ashell:

> koalccgui [--log4j=LOG4JFILE]

whereLOG4JFILE is a Log4Jxml con�guration �le. If you omit theLog4Jcon�gu-
ration�le, a defaultcon�gurationis doneandabasiclog �le is generated.

Youcanspecifytheworkingdirectoryby typing:

> koalccgui --working=DIRECTORY

whereDIRECTORY is thedesiredworking directory.
Youcandisplaytheusageby typing:

> koalccgui --help

To know whichversionof KoalogCodeCoverageTM youareusing,type:

> koalccgui --version

Youcanchangethesizeof thewindow by typing:

> koalccgui --display=WIDTHxHEIGHT
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whereWIDTH andHEIGHT arerespectively thewidth andtheheightof thewindow
to beopened.

Finally, youshouldobtainsomethinglike this:

ItemHelp/About displaystheversionof theapplicationin amodalwindow.
NotethatTools/ChooseLook and Feelallowsyou to customizetheappearanceof

theGUI6. In particular, you canselectSkinLF (the AquaThemePack is usedin the
screenshotsof this manual)if it is installed7 onyourmachine.

4.2 Codecoveragecomputation

Thissectionexplainhow to run basiccodecoveragecomputations.

4.2.1 A simpleJavaTM class

Let usconsiderthefollowing class:

public class A {
public static void main(String[] args) {

// this method will be called
System.out.println("This is the main method.");

}
6This functionnalityis however not supported.
7To install Skin Look andFeel,copy skinlf.jar in the directoryJAVA HOME/jre/lib/ext/

The �le HOME/.skinlf/themepack.zip should contain the desired Theme Pack. Refer to
http://www.l2fprod.com for moredetails.
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public static void dummy() {
// this method will not be called
System.out.println("This is a dummy method.");

}
}

In the following, we will usethis simpleclassasan example. We will thusassume
that the source�le A.java andthe correspondingclassA.class arein the /tmp
directory:

> ls tmp
A.java A.class

4.2.2 Inclusionsand exclusions�lters

In orderto computemeaningfulcodecoverageresults,you have to specifythesetof
classesyouareinterestedin. KoalogCodeCoverageTM allowsyouto de�ne exclusions
andexclusions�lters.

A �lter is a list of patterns,archivesor directories,separatedby thesystempath-
separator:either“ � ” or “ � ”:

� apatternrepresentsasubsetof theclasspathclasses,it usesthesyntaxname[*] ,
where name is comparedto the classesfully quali�ed names(for example,
mypackage.* matchesall classesof thepackagemypackage andof its sub-
packages),

� anarchive(for example,myclasses.zip ormyclasses.jar ),whenfound
in a �lter , representsall classesit contains,

� a directory (for example,myclasses ), whenfound in a �lter , representsall
classesit contains.

Command-lineversion

Options-i and-e (respectively --inclusions and--exclusions ) allow you
to specifyinclusionandexclusion�lters. As an example,usethe expression-iA to
indicatethatyouwantto computecoverageresultsfor classA only.

GUI version

TheSessionProperties(thatyou will discover in sub-section4.2.3) window hastwo
�elds, namedInclusionsandExclusions, whereyou canenterthe�lters.

4.2.3 Sessioncreation

Thissub-sectionexplainshow to createa codecoveragesession.
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Command-lineversion

To createasessioncalledsession.ccs , usethe-s (--session ) optionandtype:

> koalcc -iA -s/tmp/session.ccs -- -cp /tmp A

The arguments,here-cp /tmp A, specify that you want to run classA with the
classpathtmp . More generally, if youneedto run:

> java jvm_args class class_args

Then,type:

> koalcc koalcc_args -- jvm_args class class_args

Thedirectorytmp now containsthecodecoveragesession:

> ls tmp
A.java A.class session.ccs

Ant version

<kcc classname="A">
<option key="i" value="A"/>
<option key="s" value="/tmp/session.ccs"/>
<classpath>

<pathelement location="/tmp"/>
</classpath>

</kcc>

GUI version

Click onFile/New, anew window appears:
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Edit thepropertiesasfollows:
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Click onOK, youshouldgeta window like this:

Startthesessionby clicking onSession/Start. After a coupleof seconds8, youget:

8NotethattheGUI displaysat thebottomof thesessionwindow a messagedescribingits state:
� Not run yet ,
� Running ,
� Analyzing ,
� Interrupted or
� Ready.
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Section4.3 will go into thedetailsof thegraphicalpresentationof thecodecoverage
results.For themoment,notethata session�le hasbeencreated:

> ls tmp
A.java A.class session.ccs

4.3 Sourcecodeanalysis

This featureis only availablefrom theGUI.
If youhaveclosedthe/tmp/session.ccs window, youcanre-openit by click-

ing onFile/Open thenby selectingthedesiredsession�le (heresession.ccs ).
Enter the sourcepath in the SessionProperties window (of course,this canbe

donebefore,for examplewhencreatingthesession):
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Now, you canunfold the codecoverageresult tree,if you click on the sub-result
correspondingto classA (third resultline from thetop), you will get in theright pane
a detailedpictureof thecodecoverageresultsfor classA.
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4.3.1 A noteon sourcehilighting

Sourcecodelinesaredisplayedusingthreecolors:

� aredline is a line thathasnotbeenexecutedbut thatcouldhavebeen,

� ayellow line is a line thathasbeenexecuted,

� a white line is a line thatcouldnothavebeenexecuted(mostlycomments,clos-
ing brackets,...).

Note that,for eachmethod,thetotal numberof lines is thesumof theredandyellow
lines.

Referto section5.4 to understandwhy somelines (otherthancomments)arenot
hilighted.

4.3.2 A noteon paths

To retrieve the source�le from the sourcepath and the classname,Koalog Code
CoverageTM makes the assumptionthat the source�les directory structurematches
thepackagestructure.For example,thesource�le of classp1.A1 is expectedto be
foundat locationp1/A1.java .

4.4 Report generation

Thissectionexplainshow to generatea report.
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4.4.1 Default HTML report

This sub-sectionexplainshow to generatea defaultHTML report.ThedefaultHTML
reportfor classA lookslike this:

Thetotalnumberof linesperclassmaynotbewhatyouexpected.Referto section
5.4 to understandwhy.

Notethatthis reportis determinedby coverageexpectations:80%of thelinesand
80%of themethodscovered.Resultsabovethesevaluesaredisplayedin green,results
below aredisplayedin red.Referto section4.6to changethesecoverageexpectations.

Command-lineversion

TogenerateadefaultHTML reportcalledsession.html , usethe-g (--generate )
option:

> koalcc -iA -s/tmp/session.ccs \
> -g/tmp/session.html -- -cp /tmp A

Directorytmp now containsthecodecoveragereport:

> ls tmp
A.java A.class session.ccs session.html

You canalsouseanalreadyexisting session.To generateonly the report,usethe
-o (--only report ) option (in this case,you do not needeitherthe �lters, or the
classpathandclass):
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> koalcc -s/tmp/session.ccs -o -g/tmp/session.html

Ant version

To generatethesessionandthereport,use:

<kcc classname="A">
<option key="i" value="A"/>
<option key="s" value="/tmp/session.ccs"/>
<option key="g" value="/tmp/session.html"/>
<classpath>

<pathelement location="/tmp"/>
</classpath>

</kcc>

To generatethereportfrom anexistingsession,use:

<kcc>
<option key="s" value="/tmp/session.ccs"/>
<option key="o"/>
<option key="g" value="/tmp/session.html"/>

</kcc>

GUI version

Simply click onReport/Generate. A new window appearswhereyoucanspecifythe
nameof thereport:

Click on theGeneratebutton,to generatethereport�le.
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4.4.2 Reports in other formats

Thissub-sectionexplainshow to generatereportsin text, CSV, XML, LATEX andHTML
(differentlayouts)formats.Following is givena browsableHTML reportfor thepre-
vioussession:

Command-lineversion

To specify the XSL stylesheetusedfor the report generation,usethe -x (--xsl )
option.For example,to generateanXML reportfrom anexistingsession,type:

> koalcc -s/tmp/session.ccs \
> -xcom/koalog/kover/xsl/xml.xsl \
> -o -g/tmp/session.xml

KoalogCodeCoverageTM searchesfor thespeci�edXSL stylesheetin theclasspathor
in the�le system.

NotethatKoalogCodeCoverageTM comeswith thefollowing XSL stylesheets(all
of themcanbefoundin KoalogCodeCoverageTM 's classpath):

� com/koalog/kover/xsl/xml.xsl ,

� com/koalog/kover/xsl/html.xsl ,

� com/koalog/kover/xsl/html-summary .xsl ,

� com/koalog/kover/xsl/html-multi.x sl ,

� com/koalog/kover/xsl/csv.xsl ,

� com/koalog/kover/xsl/csv-summary. xsl ,

� com/koalog/kover/xsl/text.xsl ,
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� com/koalog/kover/xsl/text-summary .xsl ,

� com/koalog/kover/xsl/latex.xsl ,

� com/koalog/kover/xsl/latex-summar y.xsl .

Ant version

<kcc>
<option key="s" value="/tmp/session.ccs"/>
<option key="x" value="com/koalog/kover/xsl/xml.xsl"/>
<option key="o"/>
<option key="g" value="/tmp/session.html"/>

</kcc>

GUI version

Click onReport/Report Options andchooseamong:

� HTML ,

� HTML-SUMMAR Y,

� HTML-MUL TI ,

� XML ,

� CSV,

� CSV-SUMMARY,

� LATEX,

� LATEX-SUMMAR Y,

� TEXT ,

� TEXT-SUMMARY

thereporttypethatyou wish to use:
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4.5 Setting the application name

This sectionexplainshow to personalizea codecoveragereportby settingits appli-
cation/projectname(seesection4.4 for moredetailson reportgeneration).This also
apply to the sourcecodeanalysiswith the GUI sincethe root of the codecoverage
resulttreewill containtheapplicationname(seesection4.3for moredetailsonsource
codeanalysis).

Settingthe nameis usuallydonewhencreatinga codecoveragesession(asde-
scribedbelow), but canalsobedoneat reportgenerationtime.

Command-lineversion

Usethe-n (--name ) optionandtype:

> koalcc -nExampleA -iA -s/tmp/session.ccs -- -cp /tmp A

Ant version

<kcc classname="A">
<option key="n" value="ExampleA"/>
<option key="i" value="A"/>
<option key="s" value="/tmp/session.ccs"/>
<classpath>

<pathelement location="/tmp"/>
</classpath>
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</kcc>

GUI version

Edit thepropertiesasfollows:

4.6 Settingcoverageexpectations

Thissectionexplainshow to setthecoverageexpectations.At themoment,thisapplies
only to HTML reportgeneration.

Command-lineversion

Simply usethe -q (--quality ) option. For example,to generatean HTML report
from an existing sessionwith the coverageexpectationsfor the lines andmethodre-
spectively setto 80%and90%:

> koalcc -s/tmp/session.ccs \
> -o -g/tmp/session.html -q80,90

Ant version

<kcc>
<option key="s" value="/tmp/session.ccs"/>
<option key="o"/>
<option key="g" value="/tmp/session.html"/>
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<option key="q" value="80,90"/>
</kcc>

GUI version

Click onReport/Report Options andselectthequality levelsfor linesandmethods.

4.7 Merging sessions

Thissectionexplainshow to mergesessions.

4.7.1 Creatingand merging a sessionwith an existing session

Thissub-sectionexplainshow to mergea new sessionwith anexistingsession.

Command-lineversion

Simply usethe-m (--merge ) option:

> koalcc -iA -m -s/tmp/session.ccs -- -cp /tmp A

The �le session now containsthe codecoverageresultsfor both executions. By
default (without the--merge option),thesession�le is overwritten.
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Ant version

<kcc classname="A">
<option key="i" value="A"/>
<option key="m"/>
<option key="s" value="/tmp/session.ccs"/>
<classpath>

<pathelement location="/tmp"/>
</classpath>

</kcc>

GUI version

Simply checktheMergecheckboxin theSessionPropertieswindow:

Notethat,you canseeif a sessionresultsfrom a mergeby looking at themessage
(Initial Session or Merged Session ) displayedat thebottomof thesession
window:
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4.7.2 Merging existing sessionsinto a new one

This sub-sectionexplainshow to mergeexisting sessionsinto a new one.This feature
is notavailablefor theGUI.

Command-lineversion

Simply usethe-u (--union ) option:

> koalcc -s/tmp/session.ccs \
> -u/tmp/s1.ccs,/tmp/s2.css,/tmp/s3.css

wheres1.css , s2.css , s3.css areKoalogCodeCoverageTM session�les.

Ant version

<kcc>
<option key="s" value="/tmp/session.ccs"/>
<option key="u" value="/tmp/s1.ccs,/tmp/s2.ccs,/tmp/s3 .ccs" />

</kcc>

4.8 RemoteJVM codecoveragecomputation

Thissectionexplainshow to computethecodecoverageof anapplicationrunningin a
remoteJVM.
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4.8.1 Launching the remoteJVM

Thissectionexplainshow to launchtheremoteJVM.
In orderto runanapplicationin its ownJVM andsuchthatKoalogCodeCoverageTM

cancontrolit, addthefollowing optionsto thejavacommandstartingtheapplication:

-Xdebug
-Xnoagent
-Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket,add ress=P ORT,server =y

wherePORTis theport numberto usefor thecommunicationbetweentheapplication
andKoalogCodeCoverageTM, for instance8000.

Hence,thefollowing command:

> java -cp /tmp A

for examplebecomes:

> java -Xdebug
> -Xnoagent \
> -Djava.compiler=NONE \
> -Xrunjdwp:transport=dt_socket,addr ess=8 000,s erver= y \
> -cp /tmp A

Oncetheapplicationis started,it waitsfor KoalogCodeCoverageTM to takeits control.

4.8.2 Computing the codecoverage

Thissectionexplainshow to attachKoalogCodeCoverageTM to theremoteJVM.

Command-lineversion

To computethecodecoverageof anapplicationrunningin a JVM on hostHOSTand
listeningonportPORT, usethe-r (--remote ) option:

> koalcc -iA -s/tmp/session.ccs -rHOST:PORT -- -cp /tmp

In theremoteexecutionmode,you only needto specify, asJVM arguments,theclass-
pathof theremoteJVM.

OnceKoalogCodeCoverageTM hasattachedto theremoteapplication,it will dis-
play thefollowing message:

> Press enter to stop the collection of coverage
information (the tested application will not be stopped).

If youpressENTERKoalogCodeCoverageTM will detachfrom theremoteapplication,
letting it live its own life, and�nalize thecoveragecomputation.If you do not press
ENTER, KoalogCodeCoverageTM will gathercoverageinformationuntil the remote
applicationends,andthen�nalize thecoveragecomputation.
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Ant version

<kcc>
<option key="i" value="A"/>
<option key="s" value="/tmp/session.ccs"/>
<option key="r" value="HOST:PORT"/>
<classpath>

<pathelement location="/tmp"/>
</classpath>

</kcc>

GUI version

Simplyclick ontheRemoteradiobuttonin theSessionPropertieswindow, thenenter
theaddressof theremoteJVM.
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Chapter 5

Advancednotions& features

This chapterpresentsadvancedfeaturesasJUnit integration,customreportgeneration
andintegrationinto applicationservers.

5.1 JUnit integration

Add thefollowing line at thebeginningof yourAnt build �le:

<taskdef name="kccjunit"
classname="com.koalog.kover.ant.junit .KCCJUnitTa sk"/>

Wehavethusde�nedanew Ant taskwhichwill beableto runJUnit tests.Theonly
differencewith thekcc taskis thatyou do not specifya mainclassandits arguments
but a setof JUnit tests.

Following is anexample:

<kccjunit>
<option key="s" value="session.ccs"/>
<option key="i" value="mypackage.*"/>
<classpath>

<pathelement location="classes"/>
</classpath>
<test name="mypackage.Test1"></test>
<test name="mypackage.Test2"></test>
<batchtest>

<fileset dir="src">
<include name="mypackage/*Test.java"/>

</fileset>
</batchtest>

</kccjunit>

where:
� <test/> de�nesa singletestclassand
� <batchtest/> collectstheincluded�les fromany numberof nested<fileset> s.

It thengeneratesa testclassnamefor each�le thatendsin .java or .class .

Note that somejar �les areautomaticallyaddedto your classpathin order to be
ableto run theJUnit testsuitewhichhasbeengeneratedby thetask.
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5.2 Customreport generation

Reportgenerationis donefrom:

� aDOM object,

� anXSL �le.

To generatecustomreports,you will have to write your own XSL stylesheet.You
havealreadyseenin sub-section4.4.2how to specifyacustomXSL �le, bothfrom the
command-lineandtheGUI.

To write your own XSL stylesheet,you needto understandthe structureof the
DOM object. Fortunately, it correspondsexactly to the XML reportgeneratedwhen
selectingthexml.xsl XSL �le.

5.3 Weband application servers integration

Thissectionexplainshow to integrateto a webor applicationserver.
The main idea is to useKoalogCodeCoverageTM in the remotemodeandthus

starttheapplicationserver JVM with theappropriatedebuggingoptions,asexplained
in 4.8.1.

5.3.1 Tomcat

To startTomcatso that KoalogCodeCoverageTM canattachto it, launchit with the
jpda option:

> $CATALINA_HOME/bin/catalina.sh jpda start

or, dependingonyourplatform:

> %CATALINA_HOME%\bin\catalina jpda start

where$CATALINA HOMEand%CATALINAHOME%representthepathof thedirec-
tory into whichyouhave installedTomcat.

By default, the port 8000 is used,so that you canusethe following option with
koalcc to attachto Tomcat: -r tomcat host:8000 , wheretomcat host is
thenameof thecomputeronwhichTomcatis started.

To changetheport numberto anothervalue,settheJPDA ADDRESSenvironment
variableto thedesiredvaluebeforestartingTomcat.For instance:

> export JPDA_ADDRESS=8008
> $CATALINA_HOME/bin/startup.sh jpda

or:

> set JPDA_ADDRESS=8008
> %CATALINA_HOME%\bin\startup jpda
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5.3.2 JBoss

To startJBosssothatKoalogCodeCoverageTM canattachto it, launchit aftersetting
theJAVA OPTSenvironmentvariableasfollows:

> export JAVA_OPTS=-Xdebug -Xnoagent -Djava.compiler=NONE \
> -Xrunjdwp:transport=dt_socket,add ress=P ORT,server =y,sus pend= n
> $JBOSS_HOME/bin/run.sh

or:

> set JAVA_OPTS=-Xdebug -Xnoagent -Djava.compiler=NONE \
> -Xrunjdwp:transport=dt_socket,add ress=P ORT,server =y,sus pend= n
> %JBOSS_HOME%\bin\run

wherePORTis theport numberthatyou wish to use,and$JBOSSHOME, aswell as
%JBOSSHOME%, representsthe pathof the directory into which you have installed
JBoss.

Youcanthenusethefollowingoptionwith koalcc to attachto theJBossinstance:

-r jboss_host:PORT

wherejboss host is thenameof thecomputeronwhichJBossis started,andPORT
theport numberusedearlierto de�ne JAVA OPTS.

5.3.3 BEA WebLogicServer

As explainedin BEA WebLogic Server documentation,you must modify the script
thatlaunchesWebLogicServer in orderto attacheda debugger, andthusKoalogCode
CoverageTM, to it. In thatscript,addthefollowingparametersbeforetheweblogic.Server
string:

-Xdebug -Xnoagent -Djava.compiler=NONE \
-Xrunjdwp:transport=dt_socket,addre ss=PORT,ser ver=y ,suspe nd=n

wherePORTis theportnumberthatyouwish to use.
Youcanthenusethefollowing optionwith koalcc to attachto WebLogicServer:

-r bea_host:PORT

wherebea host is thenameof thecomputeron which WebLogicServer is started,
andPORTtheportnumberusedearlierin thestartscriptmodi�ction.

5.3.4 IBM WebSphere

Using the Administrative Console, go to the JVM Settingspanelof the application
server that you wish to attachKoalogCodeCoverageTM to. You will �nd this panel
underNodes/� computername� /ApplicationServers/� servername� /ProcessDe�ni-
tion. ChecktheDebug ModeandDisableJIT options.In theDebug Arguments�eld,
enterthefollowing string:

-Xdebug -Xnoagent \
-Xrunjdwp:transport=dt_socket,addre ss=PORT,ser ver=y ,suspe nd=n
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wherePORTis theportnumberthatyouwish to use.
You needto restarttheserver for thechangesto take effect. You canthenusethe

following optionwith koalcc to attachto WebSphere:

-r ws_host:PORT

wherews host is thenameof thecomputeronwhichWebSphereis started,andPORT
theport numberenteredin theDebugArguments�eld.

5.3.5 iPlanetTM WebServer

Theeasiestway is to addthefollowing linesto thejvm12.conf �le of theserver:

java.compiler=NONE
jvm.enableDebug=1
jvm.option=-Xnoagent
jvm.option=-Xrunjdwp:transport=dt_s ocket, addre ss=PORT,ser ver=y ,suspe nd=n

wherePORTis the port numberthat you wish to use. Make surethat thereis only
onejava.compiler andjvm.enableDebug de�nition. Also,makesurethatthe
serveris runningin single-processmode(defaultmode).Thiscanbedoneby removing
or settingto 1 theMaxProcs entryin themagnus.conf �le of yourserver.

Youneedto restarttheserver for thesechangesto takeeffect. Youcanthenusethe
following optionwith koalcc to attachto iPlanetTM :

-r iws_host:PORT

whereiws host is thenameof thecomputeronwhich iPlanetTM is started,andPORT
theport numberusedin thejvm12.conf�le.

5.4 Coverageresult explanation

This sectionhelpsto understandthecodecoverageresultsgeneratedby KoalogCode
CoverageTM (throughthereportsor theGUI).

5.4.1 Inside classA

For the JavaTM virtual machine,classA (seesection4.2) is a 3 methodsclass. In
additionto themethodsmain anddummy, it alsohasan<init> method(thedefault
constructor).

According to the virtual machine,thesemethodshave respectively 2, 2 and 1
line(s). This is the reasonwhy KoalogCodeCoverageTM will only consider5 lines
in classA. The2 linesof themethodsmain anddummycorrespondin eachcaseto the
print statementandthefollowing return.

5.4.2 Answersto Commonly Asked Questions

This sub-sectionanswerscommonlyasked questionsaboutthe resultsgeneratedby
KoalogCodeCoverageTM.

Wheredoesthe method<init> comefr om?

Method<init> is thevirtual machineinternalnamefor a constructor.
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Wheredoesthe method<clinit> comefr om?

Method <clinit> is the virtual machineinternal namefor the classinitialization
code.

Why arenot all lineshilighted?

KoalogCodeCoverageTM producesthe sametype of resultsthanthe oneyou could
obtainusingjdb (theJavaTM debugger).Goinginto thedetailsof JavaTM compilation
is out of thescopeof this document.Referto thejavac andJavaTM virtual machine
documentationsfor moredetails.However, youmaywantto know aboutthefollowing
issues:

� the �rst line of �nally clausesis not recordedasvisited: this is dueto a known
bug in javac . The bug hasbeen�x ed in J2SESDK 1.4.2. The bug doesnot
existsin jikes .

� simpleaccessorsarenot recordedasvisited: this is dueto aknown bug in java
andonly appliesto J2SESDK 1.4.1.Thebughasbeen�x edin J2SESDK 1.4.2,
anddoesnotexist in J2SESDK 1.3.1or IBM R

�

JDKs.

I do not get the expectedcodecoverageresult!

Seetheanswerto thepreviousquestion.

It is alsopossiblethatyou geta codecoverageresultlower thanexpectedbecause
thedebuggeehasstopped.

It is a commonmistake to provide the debuggeewith a wrong classpath.In this
case,the debuggeethrows a java.lang.NoClassDefFoundError and stops.
Checkthedebuggee'sstandardoutputto makesureyouarenot in this case.

5.5 Troubleshooting

Thissectiongatherssolutionsto commonKoalogCodeCoverageTM usageproblems.

5.5.1 Err ors whenstarting koalcc

Exception in thread "main" java.lang.NoClassDefFoundError:
com/sun/jdi/connect/VMStartExceptio n

ThismeansthatJDI is notproperlyinstalledor con�gured.
Mostprobably, yourSDK isJ2SESDK1.2.2(unsupported).Makesurethatjpda.jar

is in your systemclasspath.You caneitheraddjpda.jar to theCLASSPATHenvi-
ronmentvariable,or copy it to theJAVA HOME/jre/lib/ext directory.

If your SDK is a 1.3 or above version,pleasecontactus by sendingan email to
bug@koalog.com .

Exception in thread "main" com.koalog.kover.CoverageException:
An error occured while starting the process

If yougetthefollowing outputwhenstartingkoalcc with noparameter, it meansthat
JPDA is not installedor notproperlycon�gured:
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Exception in thread "main" com.koalog.kover.CoverageException:
An error occured while starting the process
[com.sun.jdi.connect.VMStartExcepti on: VM initialization
failed for: java -Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket,addre ss=loc alhos t:339 89]

Mostprobably, yourSDK is J2SESDK 1.2.2(unsupported):

� UnderLinux: checkthatJAVA HOME/lib/i386 1 is in theLD LIBRARY PATH
environmentvariable.

� UnderSolarisSparc:checkthatJPDA HOME/lib/sparc is in theLD LIBRARY PATH
environmentvariable.

� UnderMicrosoft Windows: checkthatJPDA HOME/bin is in thePATHenvi-
ronmentvariable.

If your SDK is a 1.3 or above version,pleasecontactus by sendingan email to
bug@koalog.com .

5.5.2 OutOfMemory error

When the numberof target classesis high, Koalog CodeCoverageTM may require
morememorythanthedefault amountallocatedto the java executable.To increase
the amountof memoryallocatedto Koalog CodeCoverageTM, you can type oneof
thefollowing lines,dependingon your operatingsystem,beforeinvoking koalcc or
koalccgui :

> export JAVA_OPTS=-Xmx256M

or

> set JAVA_OPTS=-Xmx256M

whereof course256M canbeadjustedasneeded.

5.5.3 The testedapplication is a debugger and crashesunder Mi-
crosoftWindows

UnderMicrosoft Windows,JDI usessharedmemorythroughthedt shmem.dll li-
brary. As aconsequence,it seemsimpossibleto simultaneouslyusetwo or moreappli-
cationsusingJDI on thesamecomputer. Fortunately, sinceKoalogCodeCoverageTM

doesnotuseany featurerequiringsharedmemory, thereis a workaround:

1. �nd the�le nameddt shmem.dll andmoveit to anewly createddirectory, for
instanceC: � shmemdir . SinceC: � shmemdir is new, it is not in thePATH
globalenvironmentvariable.

2. createa script to run the testedapplicationfor a remoteuseof Koalog Code
CoverageTM. For instance,this scriptcouldcontainthesinglecommand:

1For Intel basedsystems. You can adaptthis to your platform by looking for the path containing
dt socket.so.
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java -Xdebug -Xnoagent -Djava.compiler=NONE \
-Xrunjdwp:transport=dt_socket,add ress=8 000,s erver =y \
-cp %MY_CLASSPATH%MyDebuggerApplication

3. addthefollowing line at thebeginningof thescript:

set PATH=C:\shmem_dir;%PATH%

4. run thescriptandthenKoalogCodeCoverageTM in remotemode.

Following thesestepsmake it possiblefor your applicationto usethe JPDA shared
memoryfeatures.If your applicationdoesnot useany JPDA sharedmemoryfeature,
the�rst stepis enough.

42


	About this guide
	Who should use this guide
	Contents of this guide
	How to use this guide
	Conventions

	Code coverage
	Overview
	Coverage measures
	Coverage analysis

	Koalog Code Coverage™ overview
	Components
	Features
	Coverage granularity
	Session creation & merging
	Report generation
	In-process/Remote coverage computation

	Inside Koalog Code Coverage™
	Technology used
	Benefits


	Using Koalog Code Coverage™
	Installation and lauching
	Requirements
	Installing Koalog Code Coverage™
	Lauching Koalog Code Coverage™

	Code coverage computation
	A simple Java™ class
	Inclusions and exclusions filters
	Session creation

	Source code analysis
	A note on source hilighting
	A note on paths

	Report generation
	Default HTML report
	Reports in other formats

	Setting the application name
	Setting coverage expectations
	Merging sessions
	Creating and merging a session with an existing session
	Merging existing sessions into a new one

	Remote JVM code coverage computation
	Launching the remote JVM
	Computing the code coverage



