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Chapter 1

About this guide

This chaptergivesvariousinformationaboutthis guide.

1.1 Who should usethis guide

This guideis intendedfor programmersguality engineerand projectmanagersvho
wantto mesurethe codecoverageof their Jasa™ applications(practicallywhenrun-
ningatestsuite).In orderto bene t fromthisguide,youshouldhave abasicknowledge
of theJava™ programmindanguageNo experiencewith ary otherKoalog™ product
is required.

1.2 Contentsof this guide

This guideis organizedasfollows:
Chaptel2 introduceghenotionof codecoverage.
Chapte|3 presentshe componentsindfeaturesof KoalogCodeCoverage™.

Chapte explainshow to useKoalogCodeCoverageé™ from its GUI, from the
commandine or from anAnt! build le.

Chapters presentsad\ancedfeature$uchasJUniﬁ integration,customreport
generationjntegrationinto applicationseners, codecoverageresultsexplana-
tion andcodecoveragetroubleshooting.

1.3 How to usethis guide

If youarealreadyfamiliarwith codecoveragethenyou candirectlyjumpto chaptei3,
otherwisethereadingof chaptef2/is recommended.

1Ant is anopen-sourc@rojectfrom the ApacheSoftware Foundation.
2JUnitis anopen-sourc@roject.



1.4 Conventions

Commandine exampleswill begivenin Bashsyntaxandwill bedisplayedasfollows:
> cat Helloworld.java
Java™ codeexampleswill bedisplayedasfollows:

public class HelloWorld {
public  static void main(String([] args) {
System.out.printin("Hello world");
}

XML codeexampleswill bedisplayedasfollows:

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

</project>

ConcerningKoalog Code CoveragéM GUI, File/Open will representhe Open
itemin theFile menu.



Chapter 2

Codecoverage

This chaptelintroduceshe notionof codecoverage.

2.1 Overview

Computingthe codecoverageof anapplicationconsistsn gatheringnformationabout
theportion of the codewhich is executedwhenthe applicationis run.

This is particularlyinterestingwhenyou run a suite of testsfor the application,
becausét allowsyouto checkwhich portionof the applicationcodethe suiteis effec-
tively testing.Notethatit mayalsoallow youto discover deadcodein theapplication.

Bestpracticesin software developmentinclude unit testing (teststhat follow the
structureof the code)andfunctionaltesting(teststhatcorrespondo usecases).Both
unitandfunctionaltestingonly make senséf you checkwhich portionsof thecodeare
really tested.Thisis therole of acodecoveragetool to checkthatfor you.

Having a goodcodecoverage(section2.2 will presentdifferenttypesof coverage
measuresnd section2.3 will explain whatto expectfrom the results)will improve
the overall quality of the applicationand preventbugsto be discoreredby end-users
(ratherthanby thedevelopmenteam).

2.2 Coveragemeasures

Thereare several piecesof informationthat canbe collectedwhile runninga Java™
application by increasinggranularity:

numberof classesgxecuted,
numberof methodsxecuted,
numberof statementgxecuted,
numberof linesof codeexecuted,

numberof branchegin the caseof if-then-else , for andwhile state-
ments)executed,

and even more cumbersomeneslike: numberof combinationsof compound
booleansub-epressiongor eachbooleancondition.



A coveragemeasuras sucha resultdivided by the correspondindotal number For
example,it canbethe numberof linesexecuteddividedby the total numberof linesin
theapplication.

For eachof the previous measureshe expectationgliffer. You canexpecteachof
theclasse®r methodgo be executedatleastonce,butit is moredif cult to expectthe
samefor thelinesandstatementgparticularlyin the caseof exceptionhandling).

It canevenbevery costlyto achiese 100%coveragegor somemeasuresin thecase
of the lastsuggestedneasureit would requirean exponentialnumberof testcaseso
achiese a100%coverage.

For thesereasonsthe percentagesf coveredmethodsandcoveredlinesaremea-
sureswhich arewidely used . andgoodexpectationgor themarerespectiely 80%and
80%.

2.3 Coverageanalysis

Having de ned adequateoveragegoals(e.g.80% of the numberof methodsand80%
of thenumberof lines),you have to de ne the portionof theapplicationcodethatyou
wantto applytheseteststo.

Thisis usuallydoneby de ning two sets:

the setof includedclassesnd/or
the setof excludedclasses.

Note thatbeingableto restrictthe setof testedclassess required,at leastto exclude
thetestsuiteitself. A ner de nition of thetestedcode(at the methodor line level) is
usuallynot usedbecausef its maintenanceost.

A nal stepconsistsfor eachclasspresentingseverecoveragedefects,n looking
attheincriminatedsourcecode. After removing deadcodeor writting new tests,you,
the developmentor the testteam,cancomputethe coverageagain,andhopefully see
themeasureicreaseauntil the coveragegoalsarereached.



Chapter 3

K oalogCode Coverage'V
overview

This chaptempresentshe componentaindfeaturesof KoalogCodeCoveragéM.

3.1 Components

KoalogCodeCoveragéM comeswith thefollowing components:
asessiorgeneratofseesub-sectiof8.2.2,
areportgeneratofseesub-sectiof8.2.3,

a graphicaluserinterface monitoring the two previous componentgnote that
they canalsobe usedfrom thecommand-line),

agraphicalcodeanalyzer

Seechapte# to learnhow to usethedifferentcomponentsf KoalogCodeCoverage™.

3.2 Features

This sectionpresentsghe featuresof KoalogCodeCoverage™.

3.2.1 Coveragegranularity

Whenthe codecoverageis computed several resultsare generatedy Koalog Code
CoveragéM:

aglobalresultfor theapplication,
aresultperpackage,
aresultperclass,
aresultpermethod.

Eachresultcontainsthe numberand percentagef coveredlines. Eachresult,except
themethod-l@el result,containshe numberandpercentagef coveredmethods.



3.2.2 Sessiorcreation & merging

KoalogCodeCoverageé™ storesthe codecoverageresultsinto sessionles, whichare
savedon disk andcanbe usedfor variouspurposes:

codeanalyzis(with the graphicalcodeanalyzer),
reportgeneratior(seesub-sectiof8.2.3,
sessiomrmeming (seebelow).
Therearethreewaysof creatingsessionsvith KoalogCodeCoveragé™:
1. asessiorcanbecreatedrom scratch;

2. asessiorcanbecreatedrom anexisting sessionin this casethe codecoverage
resultsof the new sessiorandof the existing onearemeiged;

3. it is alsopossibleto meigepre-&isting sessionso createa new one,which will
thencontaina globalcoverageresult.

Creatingsessionsvith 2. or 3. is particularlyinterestingvhenyouwantto compute
anoverallcodecoverageresultfor distinctexecutionsof the sameapplicationor setof
classes:

executionswith differentparameters,

executionsof differentscenariifor instanceghroughtestcases.

3.2.3 Report generation
KoalogCodeCoverage™ reportgeneratioris donein two steps:
anXML documentis rst generatedn memory
it is thentransformedisingan XSL stylesheet.
This techniqueallows KoalogCodeCoverageéM to supportthefollowing formats:
text,
CSV (viewablein Microsoft Excel),
IATeX (allowing Postscripbr PDFgeneration),
HTML,
XML.

For eachof theseformats,several XSL stylesheetareprovided.

Koalog Code CoverageM offers alsolet you usea userde ned XSL stylesheet.
Thisfeaturecanbeusefulto supportanexatic reportformator if youwishto customize
theappearancef analreadysupportecne(e.g.HTML).



3.2.4 In-process/Remoteoveragecomputation

With KoalogCodeCoveragéM, you cancomputethe codecoverageof anapplication
runningeither:

in thesameJava™ virtual machin@ or,

in adifferentJasa™ virtual machine(eitheron the sameor on a differentcom-
puter).

Thecodecoveragecomputatiorof anapplicationrunningin aremoteJVM is par
ticularly usefulif you needto integrateto awebor applicationsener (seechaptef5 for
webandapplicationsenersintegration).

3.3 Inside KoalogCode Coverage™

This sectiongivestechnicalinformationsaboutkoalogCodeCoverage™.

3.3.1 Technologyused

Koalog Code CoveragéM usesthe Java Dehug Interface (JDI) which is part of the
Java™ PlatformDeluggerArchitecture(JPDA).

KoalogCodeCoveragéM doesnot requirecodeinstrumentatioranddoesnot use
ary OSdependentechnology

3.3.2 Benets

This sub-sectiorists sometechnology-relatetiene ts of KoalogCodeCoverage™.

No recompilation needed

Becausét doesnotneedthecodeto beinstrumentedkoalogCodeCoveragéM works
directly againstthe productionbinaries,andnot againsta versionof the codethatwas
speci cally modi ed for codecoveragepurposesandthatyou will thereforenot use
into production.Hence thecodecoveragecomputatiorbecomes simpletaskthatyou
caneasilyintegrateinto a moreglobal procedurdor codequality insurance.

Easeof use

Besidests GUI, KoalogCodeCoveragéM alsocomeswith a command-lineversion:
koalcc . koalcc hasbeendesignedo easilyreplacgava in yourshell-scriptsFor
example thefollowing fragmentof a shell-script:

> java jvm_args class class_args
canbereplacedy:

> koalcc koalcc_args -- jvm_args class class_args

1Actually asa sub-processf the Jasa™ virtual machinerunningKoalogCodeCoverageé™.
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Requirements

Becausds doesnot useary OS dependentechnology Koalog Code Coveragé™
works on mostoperatingsystemsand JVM's. Seesub-sectio.1.1for more details
aboutKoalogCodeCoveragéM requirements.
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Chapter 4

Using K oalog Code Coverage'™

This chapterexplains how to use Koalog Code CoveragéM from its GUI, from the
commandine or from anAnt build le.

4.1 Installation and lauching

This sectionexplainshow to install andlaunchKoalogCodeCoverageV.

4.1.1 Requirements

KoalogCodeCoveragéM shouldwork on ary operatingsystemsupportingJaza™. It
hasbeentestedandis supportedn thefollowing operatingsystems:

SuSELinux 9.0,
FedoraCorel,
SolarisM Sparc2.8,
WindowsR XP operatingsystem.
For detailedinformationaboutJPDA, referto the JPDA homepage:

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

GUI version

TheKoalogCodeCoveragéM GUI versionrequiresoneof the following Java Virtual
Machines:

SunJ2SEMSDK v1.3.10nall supportedplatforms,
SunJ2SEMSDK v1.4.20nall supportedplatforms,
IBM R 1.3.1SDK onall supportedplatforms.
IBM R 1.4.1SDK onall supportedplatforms.

12



Command-line version

KoalogCodeCoveragé™ command-linesersionrequiresa JPDA compliantJava Vir-
tual Machinewith JDI.

The following Java Virtual Machinesare JPDA compliant,include JDI, andthus
work with Koalog Code Coveragé™ command-lineversionwithout additionalsoft-
wareinstallation:

SunJ2SEMSDK v1.3.1onall supportedglatforms,
SunJ2SEMSDK v1.4.2onall supportedlatforms,
IBM R 1.3.1SDK onall supportedplatforms.
IBM R 1.4.1SDK onall supportedplatforms.

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

SunJ2SEMSDK v1.2.20nLinux.

Although this SDK includesJPDA, it doesnot include jpda.jar which contains
JDI. In addition, underLinux, make surethatthe LD_LIBRARY_PATHervironment
variablecontainsIDK HOME/Iib/i386 , whereJDK_ HOMEs the SDK installation
directory

The following Java Virtual Machines(unsupportedpre JPDA compliantbut do
requireJPDA andJDI* to beinstalledseparately(theseJVMs are compliantwith but
donotincludeJPDA):

SunJ2SEMSDK v1.2.2Referenceon Solaris™ Sparc,
SunJ2SEMSDK v1.2.20n Microsoft Windows.

If you areusingoneof theseJVMs, addingJPDA HOME/lib/jpda.jar to your
systemclasspatiwill be necessaryor the KoalogCodeCoverageé™M scriptsto work.
JPDA HOMEefersto the JPDA installationdirectory

TargetJava™ Virtual Machine

Thefollowing only appliesto theremotemode.

KoalogCodeCoveragéM requiresthe targetJaza™ Virtual Machineto be JPDA
compliant.However, JDI is not requiredin this case.

Thefollowing Java Virtual Machinesare JPDA compliant:

SunJ2SEMSDK vi.3andlateron all platformé,
IBM 1.3.1SDK andlateronall platforms,
SunJ2SEMSDK v1.2.20n Linux.

1JDIis includedin the JPDA installation.
20n Microsoft Windows, 1.3workswith the ClassicVM, but notwith the Java HotSpotVM.
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WhenusingSunJ2SEMSDK v1.2.2(unsupporteddnLinux, makesurethattheLD_LIBRARY_PATH
ervironmentvariablecontainsIDK HOME/Iib/i386 , whereJDK HOMHs the SDK
installationdirectory

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

SunJ2SEMSDK v1.2.2Referencé on Solari§™ Sparc,
SunJ2SEMSDK v1.2.2 on Microsoft Windows.

4.1.2 Installing KoalogCode Coverage™
Simply typein ashell:

> java -jar  koalcc-setup.jar

andfollow theinstructions.
If youwantto runtheinstallationin batchmode justtype:

> java -jar  koalcc-setup.jar FILE

whereFILE isa le matchingthetemplategivenin gure (4.1

#

# Batch-mode Installation configuration file
#

# the installation directory

INSTALL_DIR=

Figure4.1: Installationinput le template

Theinstallationprocesshascreated3 sub-directoriesn theinstallationdirectory:
bin : containghe scripts(emptyin the caseof alibrary),
doc : containghedocs,
lib : containghelibrairies.

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

If applicableyou maywantto addthe scripts(locatedin bin ) to your executable
path:

> export PATH=<INSTALL_DIR>/bin:$PATH
or, dependingnyour platform:
> set PATH=<INSTALL_DIR>\bin;%PATH%

SWorksonly with the ClassicVM, but notwith Java HotSpotVM.
4Worksonly with the ClassicVM, but notwith Java HotSpotVM.

14



Additional installation stepfor Ant

An additionalstepis requiredif you planto useKoalogCodeCoveragé™ with Ant:
copy kover.jar (locatedin thelib  sub-directoryof the installationdirectory)to
Ant'slib directory

4.1.3 Lauching KoalogCode Coverage’™

This sub-sectiorexplainshow to launchKoalogCodeCoverageM.

License

In orderto run KoalogCodeCoveragéM you needa valid license le (it canbeeither
aregularlicenseor an evaluationlicense). This license le (license.lic ) hasto
be copiedin your homedirector@ underthe .kover directory If you do not know
whereyour homedirectoryis located just launchKoalogCodeCoverageéM: you will
be promptedior thelicense le, whichwill be copiedautomaticallyin the properloca-
tion (<HOMBDIR>/.kover/license.lic ). Hence next time, you will nothave
anything particularto do to useKoalogCodeCoveragéeV.

Theinstallationhascreateda bin directorywhich containsscriptsthat you will
useto launchKoalogCodeCoverage™.

Command-line version
Simply typein ashell:
> koalcc [--log4j=LOG4JFILE] [OPTIONS] -- ARGUMENTS
where:
LOGA4JFILE is aLog4Jxml con guration le,
OPTIONSIs a collectionof optionsfor KoalogCodeCoverageV,
ARGUMENTIS acollectionof argumentsor KoalogCodeCoverageM.

Both the optionsandargumentsfor KoalogCodeCoveragéM aredetailledin thefol-
lowing sections.

If youomittheLog4Jcon guration le, adefaultcon gurationis doneandabasic
log le is generated.

You candisplaytheusageby typing:

> koalcc --help
To know which versionof KoalogCodeCoverageé™ you areusing,type:

> koalcc --version

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

Ant is a popularbuild tool for Java™ projects.

KoalogCodeCoverageéM integrationwith Ant is straightforward, however an ex-
tra stepis requiredduring the installationprocess.Referto sub-sectior.1.2if you
previously omittedthis step.

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

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

where<INSTALL _DIR> is KoalogCodeCoveragéM installationdirectory
KoalogCodeCoveragéM's Ant taskis namedkcc andhasa syntaxsimilarto the
oneof thejava anttask:

attributeclassname is usedfor themainclassde nition (if needed),
<classpath> elements usedfor theclasspatide nition (seeAnt paths),

<jvmarg> and<arg> elementsare usedfor JVM argumentsand the main
classagumentgseeAnt command-linearguments).

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

Both the optionsandargumentsfor KoalogCodeCoveragéM aredetailledin the
following sections.

GUI version
Simply typein ashell:
> koalccgui [--log4j=LOGA4JFILE]

whereLOG4JFILE is aLog4Jxml con guration le. If youomitthelLog4Jcon gu-
ration le, adefaultcon gurationis doneandabasiclog le is generated.

You canspecifytheworking directoryby typing:
> koalccgui --working=DIRECTORY

whereDIRECTORY is thedesiredworking directory
You candisplaytheusageby typing:

> koalccgui --help

To know which versionof KoalogCodeCoverage™ you areusing,type:
> koalccgui --version

You canchangehesizeof thewindow by typing:

> koalccgui --display=WIDTHXHEIGHT

16



whereWIDTH andHEIGHT arerespectiely the width andthe heightof the window
to beopened.
Finally, you shouldobtainsomethindik e this:

@Kualng Code Coverage - IEIlil
File Session Report Tools Help
=
L
v
v
1€ ¥ A

Item Help/About displaysthe versionof the applicationin amodalwindow.

NotethatTools/Choosd.ook and Feelallows youto customize¢heappearancef
the GUI®. In particular you canselectSkinLF (the AquaThemePackis usedin the
screenshotsf this manual)if it is installed on your machine.

4.2 Codecoveragecomputation
This sectionexplain how to run basiccodecoveragecomputations.
4.2.1 A simpleJava™ class

Let usconsiderthefollowing class:

public class A {

public  static  void main(String]] args) {
/I this method will be called
System.out.printin("This is the main method.");
}
6This functionnalityis hawever not supported.
"To install Skin Look and Feel, copy skinlf.jar in the directory JAVA_HOME/jre/lib/ext/
The le HOME/.skinlffthemepack.zip should contain the desired Theme Pack. Refer to
http://www.|2fprod.com for moredetails.
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public  static void dummy() {
/I this method will not be called
System.out.printin("This is a dummy method.");

}

In the following, we will usethis simple classasan example. We will thusassume
thatthesourcele A.java andthecorrespondinglassA.class arein the/tmp
directory:

> Is tmp
A.java A.class

4.2.2 Inclusionsand exclusions lters

In orderto computemeaningfulcodecoverageresults,you have to specifythe setof
classegou areinterestedn. KoalogCodeCoverageéM allowsyouto de ne exclusions
andexclusions lters.

A lter is alist of patternsarchivesor directories,separatedy the systempath-
separatoreither” ” or* ™

apatternrepresentasubsetf theclasspatitlassesit useghesyntaxname[*]
where name is comparedto the classesfully quali ed names(for example,
mypackage.* matchesll classe®f thepackagenypackage andof its sub-
packages),

anarchie(for examplemyclasses.zip  ormyclasses.jar ), whenfound
in a lter, representsll classest contains,

a directory (for example,myclasses ), whenfoundin a lter, representsll
classest contains.
Command-line version
Options-i and-e (respectrely --inclusions and--exclusions ) allow you
to specifyinclusionandexclusion lters. As anexample,usethe expressioniA to
indicatethatyou wantto computecoverageresultsfor classA only.
GUI version

The SessionProperties (thatyou will discoverin sub-sectioid.2.3 window hastwo
elds, namednclusions andExclusions whereyou canenterthe lters.

4.2.3 Sessiorcreation

This sub-sectiorexplainshow to createa codecoveragesession.

18



Command-line version
To createasessiorcalledsession.ccs  , usethe-s (--session ) optionandtype:
> koalcc -iA -s/tmp/session.ccs - -cp /tmp A

The aguments,here-cp /tmp A, specify that you want to run classA with the
classpathmp. More generallyif you needto run;

> java jvm_args class class_args

Then,type:

> koalcc koalcc_args -- jvm_args class class_args
Thedirectorytmp now containsthe codecoveragesession:

> Is 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>
</kce>

GUI version

Click on File/New, anew window appears:
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Session Properties

File Session |

—Application Mame

—

Session Filename

 Browse.. | Merge
J

~Execution type

E’ Local D Remote

Main Class Name
Main Class Arguments
Remote WM Address

=

—Classpath ~Sourcepath
| Remove || Add.. | | Remove || Add.. |
Inclusions
Exclusions
M Options

[ ok || cancel

=101 ]

A nTE

. RENS

Edit the propertiesasfollows:

= Session Properties

File  Session |

—application Mame

D

Session Filename

':,I'tmp,l'session.ccs

i Browse, .. -'5 Merge

~Execution type

@ Local O Remate

~Classpath

~Sourcepath

i:\tmp

[- Remove

[ add.

J |L Remave J l Add... |

Inclusions

Exclusions

J¥M Options

Main Class Name
Main Class Arguments
Remote WM Address

3

[ ok || cancel

S m]

4 ki

:RENS
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Click onOK, you shouldgetawindow lik e this:

@Kualng Code Coverage

=10l x|
Filz Session  Report  Tools  Help
=
TEe i: ftmp/session.ccs
L
r
glnitial Session | Mot run vek v
D A >

Startthe sessiorby clicking on Session/Start After a coupleof secondd, you get:

8Notethatthe GUI displaysat the bottomof the sessiorwindow a messageescribingts state:
Not run vyet ,
Running ,
Analyzing

Interrupted or
Ready .
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@Kualng Code Coverage - IEIlil
File Session Report Tools Help
'@.’ @e i: fkmp/session.ccs

A lines: 40% methods: 33%
H- P lines: 40% methods: 33%

-

i
Initial Session | Read v

Frar

Section4.3 will gointo the detailsof the graphicalpresentatiorof the codecoverage
results.For themoment,notethata sessionle hasbeencreated:

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

4.3 Sourcecodeanalysis

Thisfeatureis only availablefrom the GUI.
If youhave closedthe/tmp/session.ccs window, you canre-operit by click-
ing on File/Openthenby selectinghe desiredsessionle (heresession.ccs ).

Enterthe sourcepathin the SessionProperties window (of course,this canbe
donebefore,for examplewhencreatingthe session):
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@Kualng Codd

ESEssiun Properties
m Application Mame

x| =101 ]

Session Filename

':,l'tmp,l'session.ccs Browse. .. E Merge

Execution type

@ Local O Remote

Classpath Sourcepath

i \Emp i\ Emp

Remove || Add... | | Remaove F

Inclusions

Exclusions
M Options
Main Class Name

Main Class Arguments

ok | Cancel |

e——

4 F

e R

Now, you canunfold the codecoverageresulttree,if you click on the sub-result
correspondingo classA (third resultline from thetop), youwill getin theright pane
adetailedpictureof the codecoverageresultsfor classA.
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4.3.1 A noteon source hilighting
Sourcecodelinesaredisplayedusingthreecolors:
aredline is aline thathasnot beenexecutedout thatcould have been,
ayellow line is aline thathasbeenexecuted,

awhiteline is aline thatcould not have beenexecutedmostly commentsglos-
ing braclets,...).

Notethat,for eachmethod the total numberof linesis the sumof theredandyellow
lines.

Referto section5.4 to understandvhy somelines (otherthancommentskyare not
hilighted.

4.3.2 A noteon paths

To retrieve the source le from the sourcepath and the classname, Koalog Code
CoveragéM males the assumptiorthat the source les directory structurematches
the packagestructure.For example,the sourcele of classpl.Al is expectedto be
foundatlocationpl/Al.java

4.4 Report generation

This sectionexplainshow to generatea report.
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4.4.1 Default HTML report

This sub-sectiorexplainshow to generatea default HTML report. Thedefault HTML
reportfor classA lookslik e this:

Thetotal numberof linesperclassmaynotbewhatyou expected Referto section
5.4to understandvhy.

Notethatthis reportis determinedy coverageexpectations80% of thelinesand
80%of themethodsovered.Resultsabove thesevaluesaredisplayedn greenresults
belov aredisplayedn red. Referto sectiond.6to changehesecoverageexpectations.

Command-line version

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

> koalcc -iA -s/tmp/session.ccs \

> -g/tmp/session.html - -cp /tmp A

Directorytmp now containghe codecoveragereport:

> |s tmp
A.java A.class session.ccs session.html

You canalsousean alreadyexisting session.To generatenly the report,usethe
-0 (--only _report ) option(in this caseyou do not needeitherthe lters, or the
classpatlandclass):
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> koalcc -s/tmp/session.ccs -0 -g/tmp/session.html

Ant version

To generatehe sessiorandthereport,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 generatghereportfrom anexisting sessionuse:

<kcc>
<option key="s" value="/tmp/session.ccs"/>
<option  key="0"/>
<option  key="g"
</kcc>

value="/tmp/session.html"/>

GUI version

Simply click on Report/Generate A new window appearsvhereyou canspecifythe
nameof thereport:

Click onthe Generatebutton,to generatehereport le.
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4.4.2 Reportsin other formats

Thissub-sectiorxplainshow to generateeportsn text, CSV, XML, IATEX andHTML
(differentlayouts)formats. Following is givena browsableHTML reportfor the pre-
vioussession:

Command-line version

To specifythe XSL stylesheeusedfor the reportgenerationusethe -x (--xsl )
option. For example,to generaten XML reportfrom anexisting sessiontype:

> koalcc -s/tmp/session.ccs \
> -xcom/koalog/kover/xsl/xml.xsl \
> -0 -g/tmp/session.xml

KoalogCodeCoverageé™ searchesor thespeci ed XSL stylesheein the classpatlor
in the le system.

NotethatKoalogCodeCoveragéM comeswith thefollowing XSL stylesheetgall
of themcanbefoundin KoalogCodeCoveragéM's classpath):

com/koalog/kover/xsl/xml.xsl ,
com/koalog/kover/xsl/html.xsl ,
com/koalog/kover/xsl/html-summary xsl o,
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 sl

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="0"/>
<option key="g" value="/tmp/session.html"/>
</kcc>
GUI version

Click onReport/Report Options andchooseamong:

HTML ,

HTML-SUMMAR Y,

HTML-MUL TI,

XML,
Csy,

CSV-SUMMARY,

LATEX,

LATEX-SUMMARYY,

TEXT,

TEXT-SUMMARY

thereporttypethatyou wishto use:
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4.5 Settingthe application name

This sectionexplainshow to personalizea codecoveragereportby settingits appli-
cation/projectname(seesectiont.4 for moredetailson reportgeneration).This also
apply to the sourcecode analysiswith the GUI sincethe root of the code coverage
resulttreewill containtheapplicationname(seesection4.3for moredetailson source
codeanalysis).

Settingthe nameis usually donewhen creatinga code coveragesession(as de-
scribedbelow), but canalsobe doneat reportgeneratiortime.

Command-line version

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 the propertiesasfollows:

4.6 Setting coverageexpectations

This sectionexplainshow to setthecoveragesxpectations At themomentthis applies
only to HTML reportgeneration.

Command-line version

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

> koalcc -s/tmp/session.ccs \

> -0 -g/tmp/session.html -q80,90
Ant version

<kcc>

<option  key="s" value="/tmp/session.ccs"/>
<option  key="0"/>

<option key="g" value="/tmp/session.html"/>
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<option key="q" value="80,90"/>
</kce>

GUI version

Click on Report/Report Options andselectthe quality levelsfor linesandmethods.

4.7 Merging sessions

This sectionexplainshow to meigesessions.

4.7.1 Creatingand merging a sessiornwith an existing session

This sub-sectiorexplainshow to melgea new sessiorwith anexisting session.

Command-line version
Simply usethe-m (--merge ) option:
> koalcc -iIA -m -s/tmp/session.ccs - -cp /tmp A

The le session now containsthe code coverageresultsfor both executions. By
default (withoutthe--merge option),thesessionle 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 checkthe Merge checkboxn the SessiorPropertieswindow:

Notethat, you canseeif asessiorresultsfrom a mermgeby looking atthe message
(Initial Session orMerged Session ) displayedatthebottomof thesession
window:
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4.7.2 Merging existing sessionsnto a newone

This sub-sectiorexplainshow to merge existing sessionsnto a new one. This feature
is notavailablefor the GUI.

Command-line version

Simply usethe-u (--union ) option:

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

wheresl.css ,s2.css ,s3.css areKoalogCodeCoverageé™ sessionles.

Ant version
<kcc>

<option  key="s" value="/tmp/session.ccs"/>

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

4.8 RemoteJVM codecoveragecomputation

This sectionexplainshow to computethe codecoverageof anapplicationrunningin a
remoteJVM.
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4.8.1 Launching the remoteJVM

This sectionexplainshow to launchtheremoteJVM.
In orderto runanapplicationin its own JVM andsuchthatk oalogCodeCoveragé™
cancontrolit, addthefollowing optionsto thejava commandstartingthe application:

-Xdebug

-Xnoagent

-Djava.compiler=NONE

-Xrunjdwp:transport=dt_socket,add ress=P ORT,server =y

wherePORTis the port numberto usefor the communicatiorbetweerthe application
andKoalogCodeCoverageéM, for instance3000.
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 startedjt waitsfor KoalogCodeCoverage™ to takeits control.

4.8.2 Computing the codecoverage

This sectionexplainshow to attachKoalogCodeCoveragéM to theremoteJVM.

Command-line version

To computethe codecoverageof anapplicationrunningin a JVM on hostHOSTand
listeningon port PORT usethe-r (--remote ) option:

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

In the remoteexecutionmode,you only needto specify asJVM argumentstheclass-
pathof theremoteJVM.

OnceKoalogCodeCoveragéM hasattachedo the remoteapplication,it will dis-
play thefollowing message:

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

If youpressENTERKoalogCodeCoveragéM will detachrom theremoteapplication,
letting it live its own life, and nalize the coveragecomputation.If you do not press
ENTER Koalog CodeCoverageM will gathercoverageinformationuntil the remote
applicationendsandthen nalize the coveragecomputation.
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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

Simply click onthe Remoteradiobuttonin the SessiorPropertieswindow, thenenter
theaddresof theremoteJVM.
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Chapter 5

Advancednotions & features

This chaptempresentadwancedeaturesasJUnitintegration,customreportgeneration
andintegrationinto applicationseners.

5.1 JUnit integration

Add thefollowing line atthe beginningof your Ant build le:

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

We havethusde ned anew Ant taskwhichwill beableto runJUnittests.Theonly
differencewith thekcc taskis thatyou do not specifya mainclassandits arguments
but a setof JUnittests.

Following is anexample:

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

<classpath>

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

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

</kccjunit>
where:
<test/> de nesasingletestclassand

<batchtest/> collectstheincluded les fromarny numberof nesteckfileset>  s.
It thengenerates testclassnamefor eachle thatendsin .java or.class

Note that somejar les areautomaticallyaddedto your classpathin orderto be
ableto runthe JUnit testsuitewhich hasbeengeneratedby thetask.
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5.2 Customreport generation

Reportgenerations donefrom:
aDOM object,
anXSL le.

To generatecustomreports,you will have to write your own XSL stylesheet. You
have alreadyseenin sub-sectio.4.2how to specifyacustomXSL le, bothfromthe
command-lineandthe GUI.

To write your own XSL stylesheetyou needto understandhe structureof the
DOM object. Fortunately it correspond®xactly to the XML reportgeneratedvhen
selectinghexml.xsl  XSL le.

5.3 Weband application serversintegration

This sectionexplainshow to integrateto awebor applicationsener.

The main ideais to useKoalog Code CoveragéM in the remotemodeand thus
startthe applicationsener JVM with the appropriatedehuggingoptions,asexplained
in4.8.1

5.3.1 Tomcat

To start Tomcatso that Koalog CodeCoverageé™ canattachto it, launchit with the
jpda option:

> $CATALINA_HOME/bin/catalina.sh jpda start
or, dependingn your platform:
> %CATALINA HOME%\bin\catalina  jpda start

where$CATALINA_ HOMENd%CATALINAHOME%epresenthe pathof the direc-
tory into which you have installedTomcat.

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

To changethe port numberto anothewvalue,setthe JPDA ADDRES®nvironment
variableto the desiredvaluebeforestartingTomcat.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 startJBosssothatKoalogCodeCaoverageé™ canattachto it, launchit aftersetting
the JAVA OPTSernvironmentvariableasfollows:

> 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 the port numberthatyou wish to use,and$JBOSSHOMEaswell as
%JBOSSHOMEY%epresentshe path of the directoryinto which you have installed
JBoss.

Youcanthenusethefollowing optionwith koalcc  to attachto theJBosdnstance:

-t jboss_host:PORT

wherejboss _host is thenameof thecomputeronwhich JBosds startedandPORT
theportnumberusedearlierto de ne JAVA OPTS

5.3.3 BEA WebLogic Server

As explainedin BEA WebLogic Sener documentationyou must modify the script
thatlaunchedVebLogicSenerin orderto attacheda detugger andthusKoalogCode
CoveragéM, toit. In thatscript,addthefollowing parameterbeforetheweblogic.Server
string:

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

wherePORTis the portnumberthatyou wishto use.
You canthenusethefollowing optionwith koalcc to attachto WebLogicSener:

-r bea_host:PORT

wherebea _host is the nameof the computeron which WebLogic Sener is started,
andPORTthe portnumberusedearlierin the startscriptmodi ction.

5.3.4 IBM WebSphee

Using the Administative Console go to the JVM Settingspanelof the application
sener that you wish to attachKoalog CodeCoverageé™ to. Youwill nd this panel
underNodes/ computemame /ApplicationServes/ servername /Procesde ni-
tion. Checkthe Delug ModeandDisableJIT options. In the Delug Argumentseld,
enterthefollowing string:

-Xdebug -Xnoagent \
-Xrunjdwp:transport=dt_socket,addre ss=PORT,ser ver=y ,suspe nd=n
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wherePORTis the port numberthatyou wish to use.
You needto restartthe sener for the changego take effect. You canthenusethe
following optionwith koalcc to attachto WebSphere:

-t ws_host:PORT

wherews_host isthenameof thecomputelonwhichWebSpherés startedandPORT
the portnumberenteredn the Delug Argumentseld.

5.3.5 iPlanet™Web Server

Theeasiestvay is to addthe following linesto thejvm12.conf  le of thesener:

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

where PORTis the port numberthat you wish to use. Make surethat thereis only
onejava.compiler andjvm.enableDebug de nition. Also, make surethatthe
seneris runningin single-procesmode(defaultmode).This canbedoneby removing
or settingto 1 theMaxProcs entryin themagnus.conf le of yoursener.

You needto restartthe senerfor thesechangedo take effect. You canthenusethe
following optionwith koalcc  to attachto iPlanef™:

-r iws_host:PORT

whereiws _host isthenameof thecomputeronwhichiPlanefMis startedandPORT
theportnumberusedin thejvm12.confle.

5.4 Coverageresultexplanation

This sectionhelpsto understandhe codecoverageresultsgeneratedy KoalogCode
CoveragéM (throughthereportsor the GUI).

5.4.1 Inside classA

For the Jasa™ virtual machine,classA (seesection4.2) is a 3 methodsclass. In
additionto themethodgmain anddummy, it alsohasan<init> method(the default
constructor).

According to the virtual machine,thesemethodshave respectrely 2, 2 and 1
line(s). This is the reasonwhy Koalog Code Coverageé™ will only considers lines
in classA. The2 linesof themethodamain anddummycorrespondn eachcaseto the
print statemenandthefollowing return

5.4.2 Answersto Commonly Asked Questions

This sub-sectioranswerscommonly asked questionsaboutthe resultsgeneratedy
KoalogCodeCoveragéM.

Where doesthe method<init> comefrom?

Method<init> s thevirtual machineinternalnamefor a constructor
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Where doesthe method <clinit> comefrom?

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

Why are not all lines hilighted?

Koalog CodeCoveragéM producesthe sametype of resultsthanthe oneyou could

obtainusingjdb (theJasa™ delugger).Goinginto the detailsof Jaza™ compilation
is out of the scopeof this document.Referto thejavac andJava™ virtual machine
documentationfor moredetails.However, you maywantto know aboutthefollowing

issues:

the rst line of nally clauseds notrecordedasvisited: thisis dueto a known
bugin javac . Thebughasbeen x edin J2SESDK 1.4.2. The bug doesnot
existsin jikes
simpleaccessorarenotrecordedasvisited: thisis dueto aknown bugin java
andonly appliesto J2SESDK 1.4.1.Thebughasbeen x edin J2SESDK 1.4.2,
anddoesnotexistin J2SESDK 1.3.10r IBM R JDKs.

| do not getthe expectedcodecoverageresult!

Seetheanswerto the previousquestion.

It is alsopossiblethatyou geta codecoverageresultlower thanexpectedbecause

thedehuggeehasstopped.
It is a commonmistale to provide the deluggeewith a wrong classpath.In this
case,the deluggeethrows a java.lang.NoClassDefFoundError and stops.

Checkthe deluggees standardutputto make sureyou arenotin this case.

5.5 Troubleshooting

This sectiongatherssolutionsto commonKoalogCodeCaoveragéM usageproblems.

5.5.1 Errorswhenstarting koalcc

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

ThismeanghatJDI is not properlyinstalledor con gured.
MostprobablyyourSDKis J2SESDK 1.2.2(unsupported)Make surethatjpda.jar
is in your systemclasspathYou caneitheraddjpda.jar  to the CLASSPATHervi-
ronmentvariable,or copy it to the JAVA_ 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 you getthefollowing outputwhenstartingkoalcc  with no parameterit meanghat
JPIA is notinstalledor not properlycon 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]

Most probably your SDK is J2SESDK 1.2.2(unsupported):

UnderLinux: checkthatJAVA_HOME/Iib/i386 lisintheLD_LIBRARY_PATH
environmentvariable.

UnderSolarisSparc:checkthatJPDA.HOME!/lib/sparc  isintheLD_LIBRARY_PATH
ervironmentvariable.

UnderMicrosoft Windows: checkthat JPDA.HOME/bin is in the PATHervi-
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 classess high, Koalog Code CoveragéM may require
morememorythanthe default amountallocatedto the java executable.To increase
the amountof memoryallocatedto Koalog Code Coveragé™, you cantype one of

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-
crosoft Windows

UnderMicrosoft Windows, JDI usessharednemorythroughthedt shmem.dll  li-
brary As aconsequencét seemsmpossibleto simultaneouslyisetwo or moreappli-
cationsusingJDI on the samecomputer Fortunately sinceKoalogCodeCoverage™
doesnot useary featurerequiringsharednemory thereis aworkaround:

1. nd the le nameddt _shmem.dll andmoveit to anewly createddirectory, for
instanceC: shmemdir . SinceC: shmemdir is new, it is notin the PATH
globalervironmentvariable.

2. createa scriptto run the testedapplicationfor a remoteuse of Koalog Code
CoveragéM. For instancethis scriptcould containthe singlecommand:

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®yDebuggerApplication

3. addthefollowing line atthebeginningof the script:
set PATH=C:\shmem_dir;%PATH%

4. runthescriptandthenKoalogCodeCaoverageé™ in remotemode.

Following thesestepsmalke it possiblefor your applicationto usethe JPDA shared
memoryfeatures.If your applicationdoesnot useary JPDA sharednemoryfeature,
the rst stepis enough.
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