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R
outine tasks are the easiest ones for
programmers to avoid. So, to develop
a single program—even a program
with only one file—it’s common to
have a script that compiles it with the
desired options and executes it with

some arguments. When your project has hun-
dreds or thousands of files and a large team of
developers, the script isn’t a utility, but a ne-
cessity; it becomes even more critical when the
project’s structures are complicated and the
dependencies are hard to remember.

Since the beginning of programming history,

tools have helped automate the code-building
process. C programmers are familiar with
Make, which uses information from makefiles
to guide the construction of dependent files (ex-
ecutables or not). For decades, Make has been
the official tool for building projects.

The appearance of Ant (Another Neat Tool)
on the development scene, therefore, might
seem daring. Many people see Ant as an alter-
native to Make for Java projects; we consider
it a more powerful tool. In fact, all they have
in common is their purpose—that is, to build
projects. Make and Ant—including their lan-
guages, philosophies, and formats—are com-
pletely different, as you can see in Table 1.
You’ll find further comparisons at Ant’s home
page, http://ant.apache.org.

Ant is a powerful tool. Although many peo-
ple use it only to compile source files, we use it
to build and deploy applications. In fact, all
the tools we’ve used in our projects (Tomcat,
Log4j, Compiere, Mondrian, and Ant itself)
were built with Ant. Nearly all Java projects
have a build.xml file in their distribution, and
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that file is what configures Ant’s build
process.

Ant’s features
Considered one of the top Java pro-

gramming tools, Ant has won numer-
ous prestigious awards. For example,
in 2003, it won the Java Pro Readers’
Choice Award, the JDJ Editors’ Choice
Award, and the JavaWorld Editors’
Choice Award.

Why has Ant received such acco-
lades? It has many important features,
but some of the most notable are its
simplicity, portability, and power.

Simplicity
Ant is easy to use. All you need is an

XML file with a simple structure: you
define the tasks you want to accom-
plish (javac, copy, zip, or whatever)
and group them in targets to define de-
pendencies. This XML structure—
which you can edit with any text edi-
tor—is the only format Ant uses.
(There is a GUI for editing the
build.xml files, but like many program-
mers, we prefer a text editor.)

Here’s a basic example of a build.
xml file:

<project name=“example” 

default=“run”>

<target name=“compile”>

<javac srcdir=“.” 

destdir=“.”/>

</target>

<target name=“run” 

depends=“compile”>

<java classname=

“Hello”/>

</target>

</project>

We define the project example with
two targets, compile and run. The
former is for compiling, and the latter,
which depends on compile, is for run-
ning the applications. When we exe-
cute the command ant, the default tar-
get run is executed, which calls the
compile target. We end up with the
class file and the program’s output.

You can find a complete tutorial that
includes examples, properties, and tokens
at http://ant.apache.org/manual/using.
html.

Portability across platforms
Because Ant is based on Java classes

and the data files are in XML, Ant
works in all operating systems. We’ve
developed a middleware application
based on servlets. To make this appli-
cation’s build.xml file work for both
Windows and Linux, we just changed
from the back slash “\” to the forward
slash “/” because Linux only accepts

the latter. All the distributed files are
exactly the same.

Ant is also independent of the li-
brary versions you have in your ma-
chine because you can indicate which
library files you want to use.

Power and extensibility
Ant can perform hundreds of tasks,

including almost all functions in the
development process. If you want to
create other functions, you just write
your own tasks as Java classes.

Recommended practices
You can also use Ant  in conjunction

with many of the practices that most
new methodologies recommend (see
Martin Fowler’s “The New Methodol-
ogy” at www.martinfowler.com). We’ve
suggested some useful practices in the
“Hints” sidebar and further reading in
the “Books” sidebar on the next page.

Automation
Ant makes automating repetitive

and tedious tasks easy. In “Three Legs,
No Wobble” (IEEE Software, Jan./Feb.
2004), Andy Hunt and Dave Thomas
discuss three ways to ruin a software
project as well as three “legs of sup-
port,” or ways to save a project from
common problems. One of the latter
three legs involves automating repeti-
tive procedures, which avoids the in-
consistencies that can ruin a project.
Hunt and Thomas recommend au-
tomation not only for compiling but
also for any task you have to repeat
more than three times, such as testing
or performing a release, a backup, an
installation, or an update.

Ant makes this type of automation
simple. In our experience, it takes one
or two people a few hours to create a
reliable build file that performs all pos-
sible actions. After the file is complete,
the team can forget about that repeti-
tive task and concentrate on more im-
portant issues.

Continuous integration
Ant also enables continuous integra-

tion. Programmers can integrate code
at any moment and be confident that the
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Table 1

Comparing Make and Ant
Property Make Ant

Operating system independence No; uses shell commands Yes; uses built-in Java
Build language C Java
File format Tabbed text XML
Type of item rules apply to Files Tasks
Purpose C/C++ projects Java projects
Style Unix scripts Hierarchical XML

Ant is easy to use. 
All you need is an XML

file with a simple
structure: you define 
the tasks you want to
accomplish and group

them in targets to define
dependencies.



N o v e m b e r / D e c e m b e r  2 0 0 4 I E E E  S O F T W A R E 9 1

DEPT TITLE

tool will test it thoroughly and automat-
ically. For example, CruiseControl
(http://cruisecontrol.sourceforge.net)—
one of the most popular continuous-in-
tegration tools—is a framework for a
continuous build process that acts as a
true wrapper to Ant and runs the
build.xml files. It waits until there is
new code, makes a master build that in-
cludes all the steps starting at the begin-
ning, and then informs the programmer
of the results.

Not only a building tool
Although Ant’s developers created it

as a building tool, you can use it in
many other ways. Its functions have
expanded, and it’s often used to deploy
applications, even remotely.

You can use Ant to install and up-
date end-user applications for many
projects. All you need is a build file
with instructions for copying and com-
piling the source files, performing SQL
statements, and running the application.
However, you must have the Jakarta
Ant directory, which might come with
the application distribution.

In Java projects, Ant is the main
form of distribution, competing with
products such as InstallAnywhere (www.

zerog.com) or InstallShield (www.
installshield.com).

T here are some alternatives to Ant,
such as Jinx from the creators of
CruiseControl. Many of these tools’

authors, however, have abandoned them
because of Ant’s success. Other projects
complement Ant: some are building
graphic interfaces such as Antelope
(http://antelope.tigris.org), some are in-
tegrating Ant with commercial and non-
commercial integrated development en-

vironments, and others are working on
specific-purpose functions. This com-
munity’s existence seems to ensure that
Ant will be around for a long time.

Nicolás Serrano is a computer science and corporate
finance professor at the University of Navarra Engineering
School. Contact him at nserrano@tecnun.es.

Ismael Ciordia is a software engineering professor and
a PhD candidate in industrial engineering at the University of
Navarra Engineering School. Contact him at iciordia@tecnicia.
com.
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Books
Many books about Ant have been published. Here are just a few:

■ Java Development with Ant by Erik Hatcher and Steve Loughran explains 
Ant from the basics to advanced topics; Manning Publications, 2002, www.
manning.com/catalog/view.php?book=hatcher.

■ Professional Java Tools for Extreme Programming: Ant, XDoclet, JUnit, Cactus,
and Maven by Richard Hightower et al. is the second edition of Java Tools for
Extreme Programming: Mastering Open Source Tools, Including Ant, JUnit,
and Cactus by Richard Hightower and Nicholas Lesiecki; John Wiley & Sons,
2004, www.wiley.com/WileyCDA/WileyTitle/productCd-0764556177.
html.

Hints
■ Install Ant by downloading the ZIP file

(http://ant.apache.org/bindownload.
cgi) and unzipping it on your hard drive. Set variables
pointing to it—for example, for Windows,

set ANT_HOME=c:\ant

set JAVA_HOME=c:\jdk1.2.2

set PATH=%PATH%;%ANT_HOME%\bin

■ Test our sample basic build.xml file, given earlier, with a
little Java program (such as Hello.java).

■ Define properties at the beginning of the build file to indi-
cate paths, libraries, versions, and so on. This lets you
change values only once.

■ Use a build file named build.xml and define default
properties and a default target so that you only have to
type ant to execute the program.

■ Use targets to execute Ant so that you can choose which
tasks to execute.

■ Use arguments to perform more selective executions, and

document them as comments inside the build file.
■ Insert the task echo to inform you about each task’s

progress.
■ The easiest way to extend Ant is to write a Java program.

You can execute it with the task java, so you can also
execute it out of Ant. This way, you can avoid learning to
write Ant Java classes at the beginning of your project.

■ You can execute external programs and scripts with the
task exec, although you might lose portability.

■ Make sure you understand the main tasks (java, javac,
copy, delete, echo, makedir, move, zip) and dis-
regard the others until you need them.

■ You can reuse existing build files with the task ant. You
can change the value of the default value of property
“inheritAll” so that it doesn’t overwrite the properties 
of the called build file with the values of the caller build
file.

■ You can use the task sql to perform database manage-
ment, although it doesn’t let you retrieve a value as a
variable to control the execution.


