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ABSTRACT

As opensourcesoftware engineeringopecomesnore preva-
lent, employing soundsoftware engineeringpracticesand
the tools usedto implementthesepracticeshecomesmore
important. This paperexaminesthe currentstatusof free
softwareengineeringools. For eachsetof tools, we deter
mined the importantattributesthat would bestassista de-
veloperin eachstageof the waterfall model. We ratedeach
tool basedn predeterminedttributes.We usedthecreation
of a graphicaluserinterface basedemail client in Java to
assistin evaluatingeachtool. Our findingsshow thatthere
is still a needfor freetools to extract UML diagrams test
graphicaluserinterfaces,make configuring Emacseasiey
and profile Java applications. In other areasthereare free
toolsthat provide satishctoryfunctionality suchas Concur
rentVersionsSystem(CVS), GVim, JUnit, JRefactory GNU
Make, JakartaAnt, Javadoc,andDoc++.

Keywords
Opensource softwareengineeringdevelopmentools,free-
ware

1 INTRODUCTION

Currentprojectsdevelopedin the opensourcearenado not
necessariladhereo processnodelssuchasthewaterfall or
evolutionaryapproacheto creatingsoftware.In mostcases,
anopensourcesoftwareprojectis startedoy a singledevel-
oper and then postedat a websitesuchas[23] for further
work by the opensourcecommunity

Although mary projectshave beensuccessfulLinux [13]
and Apache[2] aretwo examples),thereis still a needfor
freetoolsto createdependablsoftware. We have examined
avariety of freetoolsto assesshe currentstateof free soft-
ware developmentusing an Athlon classmachinerunning
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RedHat7.0[19]. Thetoolshave beencateyorizedaccording
tothestage®f anabbreviatedwaterfall modelwhichinclude
thefollowing [21]:

Requirementslefinition/systemandsoftwaredesign

¢ Implementatiorandunit testing

Integrationandsystemtesting

Operationandmaintenance

We tailoredour ervironmentto toolsfor Javaapplicationde-
velopmentsincethe languagss platformindependenf25].
We implementeda graphical user interface (GUI) based
email client with Java 2 StandardDevelopmentKit (SDK)
1.3to provide ameando evaluateeachtool. In orderto rate
thesetools without contaminatingresults,we usedserveral
differenttools during eachphaseof the projects develop-
mentfor differenttasks(see[4] for detailedresults).

Weratedthetoolsaccordingo thefollowing schemeValues
2,4,6,and8 arenotdescribed—thgprovideameango fine
tunescoregseeTablesl and2 for tool ratings).

o O—theattributeis afailure

e 1—theattribute containsmary problemsand hasone
usefultrait

e 3—the attribute has mary problemsand few useful
qualities

e 5—the attribute is usable,but containsa significant
numberof problems

e 7—the attribute is fairly usable,but containsminor
problems

e 9—theattributeis almostperfectexceptfor oneor two
minor cosmetigproblems

e 10—noproblemsencountereavith this attribute



Section2 discussesoolsthatweredeemedhe mostmature,
while Section3 considergoolsthatneedto beimproved. In
Section4, we provide conclusiondor this work.

2 THE MOST REFINED

The tools we found most useful were Emacs[6], GVim
[7], Netbeand16], GNU Make [22], JakartaAnt [1], JU-
nit [3], JPython[9], JRefkctory[20], CVS [5], Doc++[29]
andJavadoc[26].

Editors/Integrated DevelopmentEnvironments

Ideally, a developerwould use Emacsor GVim to write
andedit sourcecode,while usingNetbeango createGUIs.
Emacswas more customizablehan GVim, but configuring
Emacswasmoredifficult thanGVim.

Build Systems
We found that GNU Make [22] executedcommanddaster
thanJakartaAnt [1] dueto Ant’'s usageof Javatoissuerules.
SinceAnt utilizesJavacommandsits build files areplatform
independentl].

Testing Tools

JUnit successfullyprovided aninterfaceto createa harness
to testJava applicationson theunit level, meaningthatit es-
tablishesa modelto comparean expectedvalueto thevalue
returnedrom amethod[3].

Sincetraditionalcapture/replayools arelimited by compo-
nentlocation,we utilized JPythonto createreplayscriptsto
automatehe usageof a GUI [9]. JPythonhasthe ability to
utilize classedrom Java’s API and providesa compilerto
turn JPythonscriptsinto Java bytecode.

Refactoring Tools

JRetctoryrestructuredava codeandperformedwell onthe
limited refactoringsthat we tested. They included moving
a classandextractinganinterfacefrom a pre—«isting class
[20].

Version Control Systems

We found that CVS supportsmultiple useraccesgo a sin-
gle file very concisely[5]. It alsocontainsprovisionsfor
accessing repositorythroughthe Internet,therebymaking
developmenibn asingleproject’s sourcecodepossiblefrom
arywherein theworld.

Documentation Extraction Tools

While Javadocextractsdocumentatiofrom only Javasource
code[26], Doc++ can extract documentatiorfrom C/C++

andJava code[29]. JavadocextractsHTML documentation
and joins an applications documentatiorwith the Javadoc

from Java’s API. Doc++ givesthe userthe ability to cre-

ateHTML or IATgX documentation.We recommendlsing

Javadocfor HTML documentatiorand Doc++ for printed

documentation.

3 THE LEAST USEFUL TOOLS

The least useful tools were Argo [27], Dia [11], Super
Womble [8], and HProf [15]. Thesetools provide useful
options, but are not up to the standardsetby toolsin the
previouscateyory.

Argo, a UML diagrammingtool, was built with Java [27].

Sincetheapplicationwasbuilt with Java, theinterfacecanbe
sluggish.Thistool's future usefulnessvill lie in developers’
abilitiesto make theinterfacemoreresponsie.

Dia, a lightweight diagrammingtool, containsa toolkit for
creatingUML diagramg[11]. Unfortunatelythis tool does
not include provisions to ensurethat diagramsadhereto
UML standards.

SuperVmble is a tool that extracts UML diagramsfrom
Java bytecod€8]. Thistool isn’t highly developedbecause
it is aresearctprototype.Thereforets useis limited.

HProf is a profiler for Java applicationsthat provides the
ability to track mary differenttypesof informationsuchas
CPUandmemoryusage15]. It is deficientin its ability to
displayinformationin areadabldormat.

4 CONCLUSION
The greatesbenefitof this researctwastheidentificationof
the opensourcecommunitys needfor thefollowing.

e acapture/replayool to testand automatelJava Swing
GUIs, which could be createdwith aid from classesn
theJava API

e adiagrammingtool for UML that providesa morere-
sponsve userinterfacethanArgo

o thecreationof a GUI interfaceor a seriesof configura-
tion scriptsto configureEmacs—changingpo XEmacs
is a possibility[28].

e aprofiling tool for Java applicationsthat createsead-
able information (see [12] for a discussionof the
JVMPI)

Thisresearclassessethe currentstateof freetoolsfor soft-
wareengineering.We concludethatthereis a distinctneed
for toolsto betterassistdevelopersin the specifiedareasof
the softwareengineerindifecycle. Furthermorethereis an
ongoingneedfor the assessmentf free tools for software
developmentas languagesand processegvolve. This en-
suresthat developersare afforded the mostadvancedsuite
of toolsto assistin the efficient creationof dependablesoft-
ware.



Tools

Attrib utes

Easeof Installation

~| w| Emacs
oo| o| Netbeans

Documentation/Help

| | 5| ©| GNU Make

o| u1| ©| Argo

UML Support

Diagram Portability 10

Savable Properties 10

Dependability 8

SkeletonCode Generation n/a | n/a

Formatting Readability — =

Ability to Make ChangesQuickly — | —

Java Support — | —

9
7
Configurability/Customizability — | — 9
8

Easeof Use — | —

Ability to Createa TestHarness — | = —=]—=1—=

Ability to TestMany Different Methodswith OneHarness || — | — || — | — | — || —

Viewability/Detail of Results = T =1r=1r=10=

Reuseof TestCases — | — — =1 =1 =

“n/a” —tool doesnt containan attribute thatcanbe assessedut shouldcontainthis attribute
“—" —tool wasnt ratedon the attribute andshouldnt containthe attribute

Tablel: Tool Ratings

©| ~| Jakarta Ant
~| ©| JUnit 3.4




Tools

Attrib utes

HProf

Easeof Installation

Documentation/Help

| | &| &| SuperWomble

| | 0| 5| Metamata Debugger

| || o] IPython

| |~ ~| JRefactory

Ability to Extract Comments

Comment Compatibility

Documentation Formatting

Formatting Options

Extractable Dependencies

| |oo| ~| 5| & ~| &| Doc++

Readability/Manipulation of Diagrams

Easein Creation of Diagrams

Portability of Diagrams

Iteration Options

User Interface

Ability to Manipulate a GUI

TestCaselife

Options for Refactoring

Quiality of Refactorings

Profiling Capabilities

Usability of Output

Easeof Configuration

Easeof Check Out/In

AccessControl

Multiple Accesses

Version Control

“n/a” —tool doesnt containan attribute thatcanbe assessedut shouldcontainthis attribute

“—" —tool wasnt ratedon the attribute andshouldnt containthe attribute

Table2: Tool RatingsContinued
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