Preface

The hungry sheep look up, aneaot fed ..
—John Milton, Lycidas

[ This document consists of thext®f the Predice ofSoftwae Fortability with imale, by Paul
DuBois. Copright © 1996 O’Reilly and Associates, Inall rights resered. Permissiois
granted to copthis document for personal use anljhis copyright notice must be retained
in all copies.]

This handbook is aboirmake, a UNIX tool that helps you write portable programs.

Most program deglopment under UNIX is done witmale, using aMakefile to direct the
build and install processesBut Makefiles arert portable, and it dten difficult to rewrite
them by hand to accommodate machine dependencies fienredif systemsimake provides
an alternatie based on a simple idea: describe the dependenciearious systems in a set
of configuration files and let a program generate Madefile for you after selecting the
dependencies appropriate for your machifkis frees you from writing andweiting Make-
files by hand and helps you produce portable softvthat can beudt and installed easily on
ary of the systems described in the configuration files.

imale has been used successfully to configure softveuch as the X Mtow System (\ér
sion 11), Motif, and the Khoros sofane deelopment emironment. X11lin particular is a
large project that, despite its size and comipfe is remarkable in its portabilityMuch of
this portability is due to the use imfiake, which is thus aguably one of the reasons X11 has
been so successful.

Nevertheless, despite thadt that its freely azailable and runs on aaviety of systemamale
isn't as widely exploited as it could beThere are at least tweasons for this:

* imakeitself is a simple program,ubthe configuration files it uses sometimes are frot.
particular most people first encountémale through the configuration files distuted
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with X. The X11 files are pgerful and fl&ible, but the/'re also complicated and forbid-
ding, and dort’provide a \ery accessible entry point into thend ofimale.

« imake documentation has been sparsgrmally when you dom'understand he to use a
program, you turn to the documentatiddut for imake there hasi’been much @ilable,
which compounds the di€ulty of learning it. Consequentlyimake remains a mystery
leaving potentiaimake users in the predicament of Miltertheep—seekinelp in \ain.

| freely acknwledge thatmake can be dificult to male ®nse of. But it doesnt needto be
so, nor should you ke b become an initiate into the Eleusinian mysteries to be granted an
understanding of lvaimake works.

Why Read This Handbook?

The goal of this handbook is to sihéow imake can help you write portable sofawe and to
male it easier for you to usenake on a daily basisThen youll be able to see it as a tool to
be used, not a stumbling block to triypen

If you dont know how to useimalke at all, this handbook will teach youf you already use
imake, you'll learn hav to use it more déctively. The handbook prades assistance on a
number of lgels, and youl find it useful if youte in ary of the situations bele:

* You wonder whatmake is and hav it works.

* You couldnt care less whamale is or hav it works. (Asin, “l just got this program &f
the Net. What do | do with thismakefilething? I'mnot interested iimalke, | just want to
get the programdublt!”)

* You're curious about the relationship betweernnaalefileand aMakefile

* You're faced with the task of usinignake for the first time and are finding it less than
obvious.

* You're trying to usémake but you need help diagnosing problems that océir exam-
ple: “I just generated miflakefile, but malke says it contains a syntax error; what do | do
now?”

e You're tired of editing your Madfiles ery time you mee your programs from one
machine to another

* You've inherited projects that were\a#oped usingimake and you need to understand
how they're configured so you can maintain them.

* You've leen able to usemake to configure, hild, and install the X \Widow System on
your workstation using the instructions pided with the X11 source disttition, hut it
all seemed lik magic. You want to better understand what goes on during that process.

* You're planning to write X-based soffne. Its best to do this using amalefile (since
X11 itself isimake-configured), and yoil’be required to prdde one apway if you plan
to submit your softare to the X Consortium for inclusion in the Xddntrib distribution.
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* You admire the portability of X11 andant to achiee the same for yourven software,
but you've found it dificult to useimake without a coy of X11 nearby You suspect i§
possible foimake to stand on itswn, kut youre not sure hg.

* You're looking for a general-purpose tool for long-term safevdeelopment and are
considering usingmalke to that end.

Scope of This Handbook

This handbook is glided into three partsPat | provides an werview of imake and hav to
use it, a basic description of the operation of configuration files, amddharite and trou-
bleshoot Imagfiles. Rrt Il describes ha to write your avn configuration filesPat 1l con-
sists of appendices containing reference material\a@riog special topicsEach chapter and
appendix is described briefly balouse this information to n@yate to those of most interest
to you.

Part |

Chapter 1ntroduction describes whaimake is and what it doeslt also discusses wimale
is inadequate for achimg software portability Read this to find out what problenmalke
attempts to sok.

Chapter 2A Tour of imale, is an imake tutorial. Inthis chapterl assume that yote not par
ticularly interested in details aboutvadmake works, you just vant to knev how to use it to
do specific things: o to write a simpldmalkefileto specify programs youamt to lwild, hov
to generate th®akefilefrom thelmalefile, etc. Insteadf starting from “first principle$you
useimake to run through some basigeecises to get a feel for what it does anaviio make
it do what you want.

Chapter 3Understanding Configuation Fles, describes the principles gerning the design
of configuration files that you need to knto understand their structure and conterwhat'’s
in them and hw they work together You dont need to read this chapter if yoera casual
imake user but you should if you @&nt to emplyg imake more efectively or if you plan on
writing your ovn configuration files.n this chapter | assume yowant to understaninalke’s
workings in more deta#-not just what it does,ut hav and wty.

Chapter 4 Writing Commentsdescribes hw to write comments in configuration files and
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Imakefiles, and hw to deal with problems that arise in connection with commentifige
issue here, as in Chapter 3, isio write dowvn information about project configuration, so
that it is useful to people rather than to programs.

Chapter 5The X11 Configation Hles, discusses the configuration files from the JXndéw
System, relating them to the general principles described in Chapter 3 and pointing out some
of their unique featuresThis isnt an X book, tut the X11 configuration files are the best-
known instance of the use ohake to date. As such, thg provide a fertile source ofxamples

and discussionlt would be unwise not to takedvantage of the lessons therovide.

Chapter 6Writing Imalefiles describes hw to write Imalefiles for programs configured with

the X11 configuration filesThis chapter pnddes simple gamples that require little or no
knowledge of the X11 files, as well as detailed discussion to increase your practical under
standing of ha the X11 files vork.

Chapter 7,Imakefile Toubleshooting discusses things that can go wrong when you write
Imakefiles and hw to fix them.

Part Il

Chapter 8,A Closer Look at Makfile Geneation, examines the process by whidmake
builds Makefiles, including a discussion of\wwdhe Makef i | e andMakefi | es tarmget entries
work.

Chapter 9A Configuration Starter Poject, shows hav to convert the X11 configuration files
into a starter project you can use as a jumpiffiggoiht for developing nev projects or ne
sets of configuration files.

Chapter 10Coominating Sets of Configation Fles, discusses the problems that arise in a
world populated by multiple sets of configuration files and km s0lve the problems so you
can manage those files easilyhis chapter traces the designinfboot a general-purpose
Makefile bootstrapperand shavs hav to use it with \arious sets of configuration files, such as
those from X11, Motif, and OpenWdows. The chapter also delops an alternate
approach to generating thakef i | e target entry

Chapter 11|ntroduction to Configuation Fle Writing, shows by example hav to write a set
of configuration files.It provides a general description of tharius ways you can specify
the contents of configuration files.

Chapter 12Writing Rule Macos, continues the discussiondpgn in Chapter 11, focusing on
the design and implementationiofake rules.
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Chapter 13Configuation Pioblems and Solutionsiscusses seral configuration problems
and shawrs hav to solve them using the principles and techniques described in Chapters 11
and 12.

Chapter 14 Troubleshooting Configation Fles, discusses things that can go wrong when
you write configuration files and Wwao fix them. Iltcomplements Chapter Ifnakefile Tou-
bleshooting

Chapter 15Designing Extensible Configation Fles, discusses ha to design configuration

files to be shared easily among projects, whilewatlg individual projects to specify their
own particular requirements byxtending or @erriding the information in the shared files.
This etensible architecture reduces the need to write canfiguration files for a project
when «isting files dont quite match a projed’anfiguration requirements.

Chapter 16 Creating Extensible Configation Hles, describes a procedure you can use to
convert existing project-specific configuration files to tha@emnsible architecture.

Chapter 17Using Extensible Configation Fles, shows hav to devdop new projects that
take advantage of the flability afforded by the ensible architecture.

Chapter 18JUsing imalke an Non-UNIX Systemsovers some of the issues you must address
if you're trying to porimake to a non-UNIX systemlt also discusses writing Imefles and
configuration files to be less UNIXcentric and so is usefeth & your avn interest is primar

ily in UNIX but you wish to mad it easier for your projects to be ported to hon-UNIX sys-
tems by others.

Part Il

Appendix A, Obtaining Configuation Softwae, describes hw to get the softvare described

in this handbook.imake isn't always included as part of the sotive distriluted with the
UNIX operating system,ui aryone with World Wide Web or FTP access on the Internet can
get it. imakeis also &ailable by electronic mail.

Appendix B, Installing Configuation Softwae, discusses he to build and install the soft-
ware described in this handbook.

Appendix C,Configuation Programs: A Quik Refeence documents the softave described
in this handbook, using an abbisgted manpage format.

Appendix D, Geneating Malefiles: A Quik Refelence briefly describes he to build a
Makefilefrom animalefile

Appendix E,Writing Imalefiles: A Quik Refelence briefly describes he to write animale-
file.

Appendix F Writing Configuation Fles: A Quidk Refelence briefly describes ha to write
configuration files.
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Appendix G,Basics of ma&kand cpp provides brief @erviews of male andcpp. Sinceimake
produces Ma#files, you need to understand a little abroate. You should also understand
something aboutpp, becauseémalke usescppto do most of its wrk.

Appendix H,A Little History, describes he imake came into being.

Appendix |, Other Souces of Informationlists some other references iomake, male, and
cpp It aso provides instructions for getting on tireake mailing list.

Appendix J,Using imale with OpenVihdows describes some special problems with using
imalke under OpenWidows, and he to handle them.

imake and the X Window System

imake is part of the distribtion of the X Whdow System, \érsion 11, a product of X Consor
tium, Inc. X11 (and hencémalke) is avned and cogrighted by X Consortium, Inc.,ub is
freely available. For more information, the X Consortium is reachable on tloeld\W\ide
Web a:

http://waww X. org
ftp://ftp.x.org

Or by surfice mail at:

X Qonsortium |nc.

201 Broadway

Canbri dge, MA 02139- 1955
USA

You don't need to hee a use X11 to usémake. Nevetheless, X11 has a strong presence in
the imake world. In particular the X11 configuration files areery popular and | refer to
them often.When the first edition of this handboolasvpublished, the current release of the
X Window System vas \érsion 11, Release 5 (denoted as X11R5, or just R&)the second
edition, Release 6 (X11R6)as current during most of thevigion period and Release 6.1
(X11R6.1) vas issued shortly before publication.

R6.1 is used as the reference release for most of the discussion in this handbBé&kabd
R6 are mentioned on occasion as wé&lhe de&ult pathnames for program and configuration
file installation directories are sha for each release inalble 1. You can use these path-
names to recognize on sight which release particuanples refer to.

4 September 1996 17:18



chapter 0: Preface 0-xxiii

Table 0-1: Default X11 Pogram and Configuation Fle Installation Directories

X11 Release| Program Directory | Configuration File Directory

X11R5 lusr/bin/X11 {usr/lib/X11/config
X11R6 /usr/X11R6/bin /usr/X11R6/lib/X11/config
X11R6.1 /usr/X11R6.1/bin /usr/X11R6.1/lib/X11/config

Conventions Used in This Handbook

The following typographical corentions are used in this handbook:

Italic
is used for file and directory names wherythgpear in the body of a paragraph, for pro-
gram and command names, and for options to commands.

Gonst ant Wdt h
is used in gamples to she the contents of files or the output from commands; and to
indicate emironment \ariables, rules, entries, andgets.

Gonst ant Bol d
is used in gamples to she commands or other xéthat should be typed literally by the
user For example,r m nyfi | e means to type “rm myfile”»actly as it appears in thexte
or example.

Gonstant Italic
is used in code fragments andamples to she variables for which a contespecific
substitution should be made. Thariablefi | enare, for example, vould be replaced by
some actual filename.
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We'd Like To Hear from You

We havetested and erified all of the information in this handbook to the best of our apility
but you may find that featuresVedanged (oreen that we hge made mistaks!). Please let
us knav about aty errors you find, as well as your suggestions for future editions, by writing:

OReilly & Associ ates, |nc.

101 Morris Street

Sebast opol , CA 95472

1-800-998-9938 (in the US or Canada)
1-707-829- 0515 (international /1 ocal)
1- 707- 829- 0104 (FAX)

You can also send us messages electronicadiyoe put on the mailing list or request a cata-
log, send email to:

i nf o@r a. com
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To ask technical questions or comment on the handbook, send email to:
bookquest i ons@r a. com
To correspond directly with the auth@end email to:

duboi s@ri mat e. wi sc. edu
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