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Make utilityMake utility

software engineering tool for managing software engineering tool for managing 
and maintaining a software and maintaining a software 
constructionconstruction
Beneficial for complex softwareBeneficial for complex software
a descriptor file a descriptor file ““makefilemakefile”” containing containing 
dependency rules including target and dependency rules including target and 
actions (commands)actions (commands)
Reduce compile time by checking Reduce compile time by checking 
dependency and timestamp dependency and timestamp 

Materials here are excerpted from Intro to Unix Make, http://www.mtsu.edu/~csdept/FacilitiesAndResources/make.htm
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How Make worksHow Make works
Make goes through a descriptor fileMake goes through a descriptor file
Start with the main target. Start with the main target. 
Make looks at each of the target's Make looks at each of the target's 
dependencies. dependencies. 
Follows the chain of dependencies Follows the chain of dependencies 
until it reaches the end of the chain.until it reaches the end of the chain.
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Simple exampleSimple example
Say, you want to build a prog1 from 3 Say, you want to build a prog1 from 3 
C++ files.C++ files.

% CC % CC --o prog1 file1.cc file2.cc file3.cc o prog1 file1.cc file2.cc file3.cc 

If you modify one of them, and If you modify one of them, and 
recompile prog1, every single cc files recompile prog1, every single cc files 
will be compiled again.will be compiled again.
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Simple example of Simple example of 
Makefile(continuedMakefile(continued))
prog1 : file1.o file2.o file3.o prog1 : file1.o file2.o file3.o 

CC CC --o prog1 file1.o file2.o file3.o o prog1 file1.o file2.o file3.o 

file1.o : file1.cc file1.o : file1.cc mydefs.hmydefs.h

CC CC --c file1.cc c file1.cc 

file2.o : file2.cc file2.o : file2.cc mydefs.hmydefs.h

CC CC --c file2.cc c file2.cc 

file3.o : file3.cc file3.o : file3.cc 

CC CC --c file3.cc c file3.cc 

clean : clean : 

rmrm file1.o file2.o file3.o file1.o file2.o file3.o 
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Compile your program with Compile your program with 
makemake

If you name your make description file If you name your make description file 
as as ““makefilemakefile””, you can simply issue , you can simply issue 
““makemake””

% make% make
If you want to explicitly specify your If you want to explicitly specify your 
description file, you can use description file, you can use ––f optionf option

%make %make ––f f makefilemakefile



TechEd 2002
© 2002 Microsoft Corporation. All rights reserved.
This presentation is for informational purposes only. Microsoft makes no warranties, express or implied, in this summary. 4

enitc

<ant>: XML build tool<ant>: XML build tool
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°° Open source from Jakarta.Open source from Jakarta.

°° Similar build tools like Similar build tools like make, gnumake, nmake.make, gnumake, nmake.

°° Implemented in Java, and O.S. independentImplemented in Java, and O.S. independent

°° Configuration files are XML based. Configuration files are XML based. 

°° REQUIREMENTSREQUIREMENTS
JAXP Parser ( JAXP Parser ( xercers.jarxercers.jar ))
JDK 1.2 or higherJDK 1.2 or higher
ANT_PATH ANT_PATH 
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Every project using ant has a default Every project using ant has a default build.xmlbuild.xml

Inside Inside build.xmlbuild.xml

---- Each build file contains one Each build file contains one projectproject and a default  and a default  
targettarget

ex: Compile is a targetex: Compile is a target

---- targetstargets contain contain tasktask elementselements
ex: Tasks for compile, are copy, compile, deleteex: Tasks for compile, are copy, compile, delete

---- taskstasks have values assigned to attributeshave values assigned to attributes
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Project: example

compile

javadoc

init

< Javadoc >

< javac >

< makedir >

1

2

3

targets tasks

copy < copy >
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SAMPLE BUILD FILESAMPLE BUILD FILE

<?xml version="1.0"?><?xml version="1.0"?>
<<projectproject name="example" name="example" default default ="javadoc" ="javadoc" 

basedirbasedir=".">=".">

<property name="name"    value="example" /><property name="name"    value="example" />
<property name="source"   value="source" /><property name="source"   value="source" />
<property name="build"      value="<property name="build"      value="${${basedirbasedir}}/build" /build" 
/>/>
<property name="<property name="docDirdocDir"   value="doc" />"   value="doc" />

<<targettarget name= "init" >name= "init" >
<<mkdirmkdir dir="dir="${build}${build}" />" />
<<mkdirmkdir dir="dir="${source}${source}" />" />
<<mkdirmkdir dir="dir="${${docDirdocDir}}" />" />

<</target/target>>
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<<targettarget name="name="copycopy">">
<copy <copy todirtodir="${source}">="${source}">

<<filesetfileset dir="${dir="${basedirbasedir}" includes="*.java"/>}" includes="*.java"/>
</copy></copy>

<</target/target>>

<<targettarget name="name="compilecompile" depends="" depends="init,copyinit,copy" >" >
<javac <javac srcdirsrcdir="${source}" ="${source}" destdirdestdir="${build}" >="${build}" >
</javac></javac>

<</target/target>>

<<targettarget name="name="javadocjavadoc" depends ="compile">" depends ="compile">
<javadoc <javadoc sourcepathsourcepath="${source}" ="${source}" 

packagenamespackagenames="Adder.*"="Adder.*"
destdirdestdir="${="${docDirdocDir}" />}" />

</</targettarget>>

<</project/project>>
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Output indicates the tasks that are executed like Output indicates the tasks that are executed like 
init, copy, compileinit, copy, compile

Can build your own tasksCan build your own tasks
org.apache.tools.ant.Taskorg.apache.tools.ant.Task

GuiGui version of ant is still under developmentversion of ant is still under development
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<  end   >


