5
Building Eclipse Projects Using Ant

ONJava.com Editor’s Note: This is a beta preview release from the book “Eclipse: A Java Developer’'s Guide” by Steve Holzner
copyright O’Reilly & Associates. This text has not yet been edited and is presented in this raw form as a preview.

Eclipse is great for building your code. But for more advanced project development, there’s still something missing. For example,
what if you wanted to not only compile several files at once, but also wanted to copy files over to other build directories, create
JAR files and Javadoc, create new directories, delete previous builds, and create deployment packages all at once?

You can do that with a build tool like Apache’s Ant (http://ant.apache.org/). Ant is a Java-based build tool that can perform all
these tasks, and much more. You can download Ant and run it on the command line, automating your build tasks to not only
compile code, but create JAR files, move and create classes, delete and make directories, and a great deal more.

The good news here is that Ant comes built into Eclipse, ready to use. Ant is the premier build tool for Java development, and
we'll get an idea why in this chapter. As your projects become more and more elaborate, Ant can automate dozens of tasks that
you'd need to perform manually otherwise—when you have things set up to run with Ant, all you've got to do is to point and click
to perform a complete build without having to take dozens of separate steps manually. And that can save many steps omitted in
error over the development process.

The fact that Ant comes built into Eclipse means that it's easier to use for us than for all those developers who use it on the com-
mand line. To see how that works, we’'ll start with a quick example.

Working With Ant

To use Ant from Eclipse, create a new project, Ch05_01, and add a new class to it, Ch05_01. In this class’s main method, we'll just
display the message “No worries.”, as you see in Example 5-1.

Example 5-1. A sample project
package org.eclipsebook.ch05;

public class Ch05_01 {
public static void main(String[] args) {
System.out.printIn(“No worries.”);

}
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Figure 5-1. Creating a build.xml file



Java - build.xmd - Eclipse Platform

Fie Edt h]ﬂl.-'l.gatz S=ach Pn:rlni Run wmlnn |-|=Ip

I5-Hd6 & %% (28308 ¢||~a-¢ .

00 |[Noviaar = )| L1 Wekoms. V0] Chis Ot ev e 52 ke =
EE.‘! s 2 L cirml werElon = T1.07 enoodl u:l—"Ll = .':d_ I_I.ﬂﬂ'ﬂﬁ__l.'.l]
B <PE0JEDE nEmE = "ChOS D17 default = "Hain & B Main Buid [default]
|# i <bpeget name = "Hain Bnild®- =¥ =8
ﬁ = L ChOEL <echo mesaage = ®int =t warck!® />
& I:II.E-.'-.lrn:;-:l cfCBREORC:
£ G edpsahd g% </ peoYeoCe
o | I
sl b

L] classpath
LE] proect
-7 buidml

J L 1 e e
Havigabar 4 k| Tagks Emsds]SmmrmmF'ﬁ Pacowce HZoony

whishie  lnsert 7it

Figure 5-2. Entering XML in build.xml

To work with Ant, we'll need an Ant build file, which is named build.xml by default. To create that file in this project, right-click the
project and select New[JFile. Enter the name of the new file, build.xml, in the File name box and click finish. You use the XML in
this file to tell Ant how to build your project. Although Eclipse can automate the connection to Ant, Ant needs this XML build file
to understand what you want it to do, which means that we will have to master the syntax in this file ourselves in this chapter.

Eclipse recognizes that build.xml is an Ant build file, and marks it with an ant icon, as you see at left in Figure 5-1.

In this case, enter this simple XML into build.xml—all we're going to do here is to have Ant echo a message, “Ant at work!”, to the
console:
<?xml version = “1.0” encoding="UTF-8" 7>
<project name = “Ch05_01" default = “Main Build">

<target name = “Main Build">

<echo message = “Ant at work!” />

</target>
</project>
This XML makes the target which we've named “Main Build” into the default target. An Ant target specifies a set of tasks you
want to have run, similar to a method in Java. The default target is that which is executed when no specific target is supplied to
Ant. In this case, we're just going to have this default target echo a message to the console, nothing more; nothing’s going to be

compiled.

You can see this new XML in the Ant editor in Figure 5-2. Note that the Ant editor uses syntax highlighting, just as the JDT editor
does, and that you can see an outline of the build.xml document in the Outline view at right.
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Figure 5-3. Running Ant

Save build.xml and right-click it, selecting the Run Ant item. This opens the Ch05_01 build.xml dialog you see in Figure 5-3. You can
see that the default target, Main Build, is already selected.

Click the Run button in this dialog to run Ant. When you do, you'll see something like this in the Console view--note that our mes-
sage was echoed here:
Buildfile: D:\eclipse211\eclipse\workspace\Ch05_01\build.xml

Main Build:
[echo] Ant at work!
BUILD SUCCESSFUL
Total time: 430 milliseconds
That's what we wanted this example to do, and it did it. That's a quick example to show how to interact with Ant from Eclipse, but
all it does is to display the message “Ant at work!”. It doesn’t compile anything, it doesn’t create any JAR files, but it does give us

a start on using Ant in Eclipse. We'll get more advanced in our next example.

JARing Your Output

Here’s another example; in this case, we'll build an Eclipse project and store the resulting class in a JAR file. You won't need to be
an Ant professional to follow along, because we're interested in looking at Ant from an Eclipse point of view, not in the details of
Ant per se. This example is designed to give you the basics of creating a working Ant build file in Eclipse; if you want more details
on Ant itself, take a look at the manual at http://ant.apache.org/manual/index.html.



Our goal here is to create a new Java project in Eclipse, use Ant to compile it, and store the resulting .class file in a JAR file. To
follow along, create a new Java project, Ch05_02. To emulate a somewhat real-world project, we're going to store the example's
source code in a directory named src, and its output in a directory named bin. You can set those directories up when you create
the project in the third pane of the New Java Project dialog by clicking the Source tab, clicking the Add Folder button, followed
by the Create New Folder button to open the New Folder dialog. Enter the name src in the Folder name box and click OK twice.
Eclipse will ask if you want to remove the project as source folder and update the build output folder to Ch05_02/bin. Click Yes,
then click Finish to create the new project, which will be complete with src’and bin folders.

Next, add a new class, Ch05_02, in a package named org.eclipsebook.ch05, to the project. Add code to the main method in this ex-
ample to display the message “This code was built using Ant”, as you can see in Example 5-2.

Example 5-2. A sample project
package org.eclipsebook.ch05;

public class Ch05_02 {

public static void main(String[] args) {
System.out.printIn(“This code was built using Ant.”);
}
}
Finally, add build.xml to the project by right-clicking the project in the Package Explorer and selecting New[JFile. Type build.xml
in the File name box and click Finish, which creates the file and opens it in the Ant editor. We'll start writing build.xml with the
standard XML declaration and a <project> element that identifies the Main Build task as the default:

<?xml version="1.0" encoding = “UTF-8"7>
<project name="Ch05_01" default="Main Build” basedir=".">

</project>

Next we'll create the properties corresponding to the directories we'll use--src, bin, a directory for the JAR file, jardir (we'll create a
lib directory under the bin directory to store JAR files), and the JAR file itself, jarfile (we'll call this file Ch05_02 jar). Setting up prop-
erties this way lets you access these directory names later in the build file. We'll also set the build.compiler property to the adapter
for the JDT compiler, org.eclipse.jdt.core.JDTCompilerAdapter, so Ant will use that compiler:
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Figure 5-4. Our new build.xml



<?xml version="1.0" encoding = “UTF-8"7>

<project name="Ch05_01" default="Main Build" basedir=".">
<property name="bin" location="bin"/>
<property name="src” location="src"/>
<property name="jardir" location="${bin}/lib"/>
<property name="jarfile” location="${jardir}/Ch05_02.jar"/>
<property name="build.compiler”

value="org.eclipse.jdt.core. JDTCompilerAdapter”/>

</pr.(;j.ect>

Now we'll create the main task, Main Build. We'll use three stages in this Ant file--an initialization stage, a compile stage, and a JAR-
creation stage, each with its own task--Initialize, Compile, and Jar. To make sure that all those tasks are performed, we'll make the
main, default task dependent on them using the depends attribute. Then the main task only has to echo a message to the console

indicating that Ant is at work--Ant will take care of the details of running each needed task:

<?xml version="1.0" encoding = “"UTF-8"7>
<project name="Ch05_01" default="Main Build” basedir=".">
<property name="bin" location="bin"/>
<property name="src” location="src"/>
<property name="jardir" location="${bin}/lib"/>
<property name="jarfile” location="${jardir}/Ch05_02.jar"/>
<property name="build.compiler”
value="org.eclipse.jdt.core.JDTCompilerAdapter”/>
<target name="Main Build” depends="Initialize, Compile, Jar">
<echo message="Ant at work!"/>
</target>

</project>
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Figure 5-5. Selecting which target to run



The Initialize task will delete everything in the output ${bin} and ${jardir} directories, and then recreate those directories:
<target name="Initialize”">
<delete dir="${bin}"/>
<delete dir="${jardir}"/>
<mkdir dir="${bin}"/>
<mkdir dir="${jardir}"/>
</target>

The Compile task will compile the source files in ${src} (which is just Ch05_02java) and put the resulting .class file into ${bin}:
<target name="Compile” depends="Initialize”">
<javac srcdir="${src}"
destdir="${bin}">
</javac>
</target>

Finally, the Jar task will compress Ch05_02.class into a JAR file and store that file as ${jarfile}--note that this task depends on the
Initialize and Compile tasks:
<target name="Jar" depends="Initialize, Compile”>

<jar destfile="${jarfile}" basedir="${bin}"/>
</target>

That completes build.xml; you can see the whole file in Example 5-3.

Example 5-3. A sample Ant build file

<?xml version="1.0" encoding = “UTF-8"7?>
<project name="Ch05_01" default="Main Build” basedir=".">

<property name="bin" location="bin"/>

<property name="src” location="src"/>

<property name="jardir” location="${bin}/lib"/>

<property name="jarfile” location="${jardir}/ch05_01.jar"/>

<property name="build.compiler”
value="org.eclipse.jdt.coreJDTCompilerAdapter”/>

<target name="Main Build" depends="Initialize, Compile, Jar">
<echo message="Ant at work!"/>
</target>

<target name="Initialize">
<delete dir="${bin}"/>
<delete dir="${jardir}"/>
<mkdir dir="${bin}"/>
<mkdir dir="${jardir}"/>
</target>

<target name="Compile” depends="Initialize”">
<javac srcdir="${src}"
destdir="${bin}">
</javac>
</target>

<target name="Jar" depends="Initialize, Compile”>
<jar destfile="${jarfile}" basedir="${bin}"/>
</target>

</project>

Here's another tip—Eclipse can generate Ant scripts for you under certain circumstances. If your project already has an XML-based
manifest file, as the plug-in projects we're going to create in Chapters 11 and 12 will have (the plug-in manifest file is
named plugin.xml), all you have to do is right-click the manifest file and select the Create Ant Build File item.

When you enter this XML into build.xml, you can see its properties and tasks in the outline view, as you see in Figure 5-4.

To build the project, right-click build.xml in the Package Explorer and select Run Ant. This opens the Cho5_02 build.xml dialog you
see in Figure 5-5. You can see the various Ant targets we've set up here, which you can build independently. The default target,
Main Build, is already selected, so just click Run now to build the project.

You can see the results in Figure 5-6--the build was successful, as you see in the Console view.
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Figure 5-6. A successful build

Here's the complete text that appears in the Console view—you can see the results of each task as it runs:
Buildfile: D:\eclipse211\eclipse\workspace\Ch05_02\build.xml

Initialize:
[delete] Deleting directory D:\eclipse211\eclipse\workspace\Ch05_02\bin
[mkdir] Created dir: D:\eclipse211\eclipse\workspace\Ch05_02\bin
[mkdir] Created dir: D:\eclipse211\eclipse\workspace\Ch05_02\bin\lib

Compile:
[javac
[javac
[javac
[javac

Compiling 1 source file to D:\eclipse211\eclipse\workspace\Ch05_02\bin
D:\eclipse211\eclipse\workspace\Ch05_02\src\org\eclipsebook\ch05\Ch05_02.java
Compiled 20 lines in 210 ms (95.2 lines/s)

1 .class file generated

Jar:
[jar] Building jar: D:\eclipse211\eclipse\workspace\Ch05_02\bin\lib\ch05_01.jar

Main Build:
[echo] Ant at work!
BUILD SUCCESSFUL
Total time: 1 second
And that’s it—the project was built and Ch05_02.jar was created in the bin/lib directory. Not bad—as you can see, Ant lets you go

far beyond the normal Eclipse build process to copy files, create directories, create JAR files, and so on.

Configuring Ant in Eclipse

Eclipse also lets you configure its internal verison of Ant. To configure how Ant will run, select Window [1Preferences, followed by
the Ant item, as shown in Figure 5-7. In Eclipse, you don't need to name your build file build.xml; Ant will try to guess which file
is the build file (the build file does need to be an XML file, with a name that has the extension .xml). You can help Eclipse out by
giving an alternate name, or a list of names, in this dialog.
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Figure 5-7. Configuring the build file

You can also set Ant runtime options by selecting the Runtime node, as shown in Figure 5-8. For example, to use a more recent
version of Ant in Eclipse (Eclipse 2.1.1 comes with Ant 1.5.3, but the latest version of Ant as of this writing is 1.5.4, and version 1.6
is out in beta—you can get alternate Ant versions directly from Apache at 0I000II000I000000I000), select the Runtime item and
change the JAR entries you see in Figure 5.7 to the new versions of ant.jar and optional.jar. Note that you can also set Ant vari-
ables like ANT_HOME in this dialog.
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Figure 5-8. Configuring Ant in Eclipse

You can add new Ant tasks and types with the Tasks and Types tabs, which means that those tasks and types will be available to
build files without having to use Ant taskdef or typedef elements. Eclipse also lets you set global Ant properties if you select the
Properties tab in this dialog. To add a new global property, click the Add button in the Properties tab, and enter a name and value
for the new property.

You also have limited control over the Ant editor’s options using the preferences dialog and selecting the AntCJEditor item. The
Ant editor is actually little more than a simple XML editor, but you can specify such items as the colors used in syntax highlighting,
or whether or not the editor shows an overview ruler, as you see in Figure 5-9.



[+ ¥earkoench | Editor |
=1+ Ant ;

P At Editor settngs:

i Rurkimea AOpeEAAnCe: Inm-:l:atb:-ns |
i Buld Crder

B Cobug Prre: mergn colummn; |E=J
é"EaEZ-" Slruks ¥ Show ouverviewniler

Rl Help

el ™ shaw Ine nurbes

I Jama = Highlgrk current e

F1- Flug-[r Deseloprent [ shaw print margin

Bl Team

[¥] Tamcat apperrance molar apharnes:

[F1-wa0LL Echpse Seang ard SwT

Coor: N
'CI._lrr:nt inp highlight J

Frint m=rgin

il | i Pastire Dafaul:'s] Apply I

[mpork,., I ExpoHL.,, | Dk I Cancal I

Figure 5-9. Configuring the Ant editor

The Ant editor also offers code assist. For example, if you enter < and then pause in typing, code assist will give you a list of pos-
sible Ant build file elements. Entering additional letters narrows down the list—for example, entering <p makes code
assist give you the choice of <path>, <patternset>, and <property>. Code assist will also list possible attributes of Ant
elements; just click inside the opening tag of an Ant element and press Ctrl+Space. Also, letting the mouse cursor rest
on one of the items in the code assist list makes Eclipse display an explanation of what that item does. For example, the
explanation for the property element is “Sets a property by name, or a set of properties (from file or resource) in the
project.”

You can also configure Ant when you're about to run it, before selecting an Ant target to build. Right-click build.xml, select Run
Ant, and click the Main tab in the dialog that opens, as shown in Figure 5-10. You can set the location of the build file you want to
use here, as well as the base directory for the build. You can also set Ant arguments in the Arguments field.
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Figure 5-10. Setting the run configuration

You can also run Ant as an external tool: select Run[JExternal Tools[JExternal Tools, click Program, click New, and enter the name
you want to give to the external version of Ant. To fill in the Location field, click Browse File System, find the correct file
for your operating system (for example, ant’bat in the Ant bin folder in Windows). In the Working Directory field enter
the directory of your buildfile, and click to execute your build file.

In addition, there’s also an Ant view in Eclipse, which you open with Window[JShow View[JOther[JAnt. This view provides an
Ant-based overview of build files; to add a build file to this view, right-click the view, select Add Buildfile, and navigate to the build
file you want to display. The view will display a breakdown of the build file, as you see in Figure 5-11, and you can run various Ant
targets by right-clicking them and selecting Run.
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Figure 5-11. The Ant view

Catching Errors in Build Files

Eclipse gives you some support for catching Ant errors before you run Ant, but not much. The Eclipse Ant editor doesn’t handle
syntax errors as the JDT editor does for Java—for example, if you misspell the project element’s default attribute as deefault, the Ant
editor won't have a problem. However, if the XML in your build file has syntax errors, such as missing a closing tag or improper
nesting(in XML terms: if your XML is not well-formed), you'll see the same wavy red line and hollow red box you see in the JDT
editor in the Ant editor, indicating a syntax error, as shown in Figure 5-12. You can determine what error occurred by looking at
the wavy line’s tooltip, as shown in the figure, where we haven't closed the mkdir element.
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Figure 5-12. Handling a syntax error

If you miss an XML error like this in the editor, you'll see a message reminding you of it as soon as you try to run Ant to build the
project. The Ant editor doesn’t display non-XML syntax errors (like spelling the project attribute default to deefault), but you'll au-
tomatically see any syntax errors listed when you try to run Ant, as shown at the top of Figure 5-13.
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Figure 5-13. An error description

Unfortunately, that's as much support as Eclipse gives you for handling Ant errors—when Ant runs, it'll display its own errors in
the Console view, and it's up to you to take it from there (although Eclipse does hyperlink errors to the associated lines in the
build or Java file). Eclipse doesn’t support interactive debugging of Ant scripts yet, which is a pity, given how complex those
scripts can become. Perhaps we'll see that one day in Eclipse; in fact, given the popularity of Ant, it's possible that future versions
of Eclipse may include an Ant wizard, invoked with File[INew, that will let you set up build targets, directories, and Ant tasks as
easily as creating a new Eclipse project.



