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This document is a tutorial slving how to write Imalefiles using the kbird imakaonfiguration files. It
explains the more commonly used rules and parameters avidgs@aample Imakfiles illustrating hw to
use them.

The tutorial doesm’cover all of the rules and parameters that avallable. A separate document sessas
a reference describing the contents of theviillial configuration files.

Imak efile Writing

To useimake, you write animalkefile containing descriptions of @ets you vant to luild. Thenyou use
imalke to generate dMakefile from thelmalefile (typically by running thembootbootstrapperwhich runs
imake for you.) The Imakefileis a machine-independent description of yougets. imake generates the
properly configured machine-dependéfdkefile that's gpropriate for your systemOnce you hee the
Makefile, you runmale to build your tagets.

To generate the initiaWlakefilefrom animalkefile, useimboot
% i mhoot -C kbird topdir

t opdi r is the location of the project root directpggecified either relate © your current directory or as
an absolute pathlf you are in the project root,opdi r may be omitted.imbootrunsimake for you with
the appropriate guments for selecting the kbird configuration files.

If you edit anlmakefile thereafter you must rebild the Makefile so it reflects the changesf you've
already got Makefile you can use it to redild itself with the follaving command:

% nmake Makefile

If your changes to thenalefile are erroneous and result in an unusitééefile fix the Imalefileand use
imbootagain to rggenerate a arking Makefile

If your directory has subdirectories, use this commanditd the Malefiles in those directories:

% make Makefiles

If you're writing C programs, you shouldgenerate header file dependencies each time ywildeb
Makefile

% make depend

Makefiles generated from the kbird configuration files automatically contaiglpa target entry This
means you can run the folling command to find out moto build the other tagets listed in thdlakefile

% make hel p
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Building and Installing Programs

This section describes the rules \gded by the kbird configuration files fowitding programs and
libraries.

Building a Single Program
To huild a single program that consists of one source file,BuslelSimpleProgram() . This rule

takes three gyjuments:

BuildSimpleProgram( prog, | i nklibs, deplibs)

The first agument is the name of the prograBuildSimpleProgram() assumes there is a single
source file namegr og.c and a single object filpr og.o. The second gument names the libraries
needed to link the program, and the third names the libraries the program depends on.

If a program uses no libraries, thealkefilelooks like this:

BuildSimpleProgram(myprog,NullArg,NullArg)

This specifies you ant to luild a programmypiog. The second and third guments are emptyhich is
specified gplicitly usingNullArg . The symboNullArg evduates to nothing; it preferable to le@ng
the aguments empty because that causes probleittiiy theMakefileon some systems.

If a program uses libraries, you need to specify whatalee Thelibraries the program depends on are the
same as the link librariesubthe \alue ofdepl i bs is often diferent tharl i nkl i bs because&lepl i bs

can consist only of libraries that can be named as pathnamaésynderstands pathnames only as depen-
dencies, not libraries specified usifigsyntax). Asystem library is usually specified usingand thus has
no dependencspecifier

Suppose a program uses the math libngoy can write thémalefilelik e this:
BuildSimpleProgram(myprog,-Im,NullArg)

The math library is specified atm for linking, but since its a ystem librarytheres no dependeng speci-
fier for it anddepl i bs is empty

Suppose a program needs a librarylib that’s located in thdib directory under the project roo¥ou can
refer to it ass(TOP) /lib/libmylib.a, becauseTOP always refers to the top of the project tresince that
reference is a pathname, you can use it not only for linkintgfob dependencpurposes as well:

BuildSimpleProgram(myprog,$(TOP)/lib/libmylib.a,$(TOP)/lib/libmylib.a)

BuildSimpleProgram() can be imoked only once permalkefile It generates taet entries for the
following operations:

% make prog Build program

% make Same asnake pr og

% make al | Same asnake

% make cl ean Remawe dbject and recutable files

% make |int Run sources througmt

% make install Install program

% make install.man Install progranms manual page

The install target installs the program in the directory named ®CALBINDIR, which by deéult is
your sites rormal installation directory for user prograniBheinstall. man tamget installs the manual
page in the directory named IANDIR (your sites rormal directory for user program manual pages)
with the sufix named byMANSUFFIX Of course, theinstall.man target entry only werks if you
write a manual page; if you do, nameiitog.man
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Note that for all installation operations, the installation directory is created if it dezst. Thatmeans
it's prudent to runmale —n install (or male —n install.man before you runmale install (or male —n
install.mar), to see where your files will be installetf.the installation directories are sowigere other
than what youxgect or intend, you need to redefingcalBinDir  and/or the manual page installation
location macros in the configuration filealternatively, you can redefine theOCALBINDIR or theMAN-
DIR andMANSUFFIXmale variables on the command line:

% make install LOCALBINDI R=/var/|ocal/bin
% make install.nman MANDI R=/var/| ocal / man/ manl MANSUFFI X=1

Building and Installing Multiple Pr ograms

The general-purpose intade for lilding programs i8uildProgram() . You can inoke tis rule ag
number of times in aimalefile so it's aiitable for lilding an arbitrary number of programs in a single
directory

Suppose youe huilding three programgroga, progb, and progc. Your Imakefile might look like this:

BuildProgram(proga,proga.c,proga.o,NullArg,NullArg)
BuildProgram(progb,bmain.c bfuncs.c,bmain.o bfuncs.o,-Im,NullArg)
BuildProgram(progc,progc.c,progc.o,NullArg,NullArg)

The aguments taBuildProgram() are the program name, the programurce and object files, and
the prograns link and dependegdibraries.

There are certain impvements we can makio the Imakefile For one thing, we can makhe the rule
invocations more readable by usinmle variables to hold the source and object file lists, and the link and
dependenglibraries. Themwe refer to the ariables in the wocations:

ASRCS = proga.c

AOBJS = proga.o

ALIBS =
DEPALIBS =

BSRCS = bmain.c bfuncs.c
BOBJS = bmain.o bfuncs.o
BLIBS = -Im

DEPBLIBS =
CSRCS = progc.c
COBJS = progc.o
CLIBS =

DEPCLIBS =

BuildProgram(proga,$(ASRCS),$(A0BJS),$(ALIBS),$(DEPALIBS))

BuildProgram(progb,$(BSRCS),$(BOBJS),$(BLIBS),$(DEPBLIBS))

BuildProgram(progc,$(CSRCS),$(COBJS),$(CLIBS),$(DEPCLIBS))
These changes also neatke Imakefile easier to edit.

BuildProgram() generates tget entries for the follsing operations:

% make prog Build a single program

% make al | Build all programs

% make Same asnakeall

% make cl ean Remawe dject and recutable files
% make |int Run sources through lint

% make |int.prog Runpr og sources througtint

The commandsnale or male dl build all programs in theMakefile whereasmale pr og builds only
prog. This is useful when you darvant to luild everything. Similarly male lint runs the source files
for all programs througlint, whereasnale lint.pr og lints only the sources fgir og. This is useful when
you male a dange to the sources for only one program andt et tolint everything.
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BuildProgram() doesnt generate andepend tamget, so we should woke DependTarget()  to do
that. DependTarget()  implicitly assumes thenale variable SRCSis set to the names of all the source
files for which dependencies should be generaléd.convenient to setSRCSto the concatenation of the
variables used to name the sources foniialdial programs:

ASRCS = proga.c

AOBJS = proga.o

ALIBS =
DEPALIBS =

BSRCS = bmain.c bfuncs.c
BOBJS = bmain.o bfuncs.o
BLIBS = -Im

DEPBLIBS =

CSRCS = progc.c

COBJS = progc.o

CLIBS =
DEPCLIBS =

SRCS = $(ASRCS) $(BSRCS) $(CSRCS)

BuildProgram(proga,$(ASRCS),$(A0BJS),$(ALIBS),$(DEPALIBS))
BuildProgram(progb,$(BSRCS),$(BOBJS),$(BLIBS),$(DEPBLIBS))
BuildProgram(progc,$(CSRCS),$(COBJS),$(CLIBS),$(DEPCLIBS))

DependTarget()

Note thatDependTarget()  shouldnt be invoked before the programsblding rules ordepend will
become the datilt taget.

No installation teget entries are generated HBuildProgram() . To install a program, iwoke
InstallProgram()

InstallProgram( prog,dir)

pr og is the name of the program addr is the directory in which to install itLOCALBINDIR can be
used to install the program in your sitélsual” user program installation director{ror example:

InstallProgram(proga,$(LOCALBINDIR))

InstallProgram() generates tget entries for the follsing operations:
% make install Install all programs tilt by theMakefile
% make i.prog Install onlypr og

If you write a manual page f@r og, name itpr og.manand irvoke InstallManPage()

InstallManPage(  prog)

Note that you specify only the program name (without th@nsuffix). InstallManPage() generates
target entries for the follwing operations:

% make install.man Install manual pages for all programslbby theMakefile

% make i.prog. man Install manual page only f@r og

Manual pages are installed in your sit&lsual” directory for user program manual pages.

After modifying thelmalefileto add installation rules for our programs and manual pages, it loekhisk

ASRCS = proga.c
AOBJS = proga.o
ALIBS =

DEPALIBS =
BSRCS = bmain.c bfuncs.c
BOBJS = bmain.o bfuncs.o
BLIBS =-Im

DEPBLIBS =
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CSRCS = progc.c

COBJS = progc.o

CLIBS =
DEPCLIBS =

SRCS = $(ASRCS) $(BSRCS) $(CSRCS)

BuildProgram(proga,$(ASRCS),$(A0BJS),$(ALIBS),$(DEPALIBS))
InstallProgram(proga,$(LOCALBINDIR))
InstallManPage(proga)

BuildProgram(progb,$(BSRCS),$(BOBJS),$(BLIBS),$(DEPBLIBS))
InstallProgram(progb,$(LOCALBINDIR))
InstallManPage(progb)

BuildProgram(progc,$(CSRCS),$(COBJS),$(CLIBS),$(DEPCLIBS))
InstallProgram(progc,$(LOCALBINDIRY))
InstallManPage(progc)

DependTarget()

Building and Installing a Library

The kbird configuration files pvade support only for lilding static libraries. There is no support for
shared libraries.

To huild a library invdke BuildNormalLibrary() , passing it the library basename and the source file
and object file lists(If a library’s name islibxyz.g the basename is/2. You should imoke NormalLi-
braryObjectRule() in conjunction withBuildNormalLibrary() so that.o files are hilt in a

way suitable for libraries.You should also set thmale variable SRCSand irvoke DependTarget()  so
thatmale dependworks. Thusa typical library-hiilding Imalkefilelooks like this:

OBJS = ...
SRCS = ...

NormalLibraryObjectRule()
BuildNormalLibrary(name,$(SRCS),$(0OBJS))
DependTarget()

NormalLibraryObjectRule() may redefine the dadlt .c - .o transformation thamale uses to
produce obiject files, so st’best not to hild programs in a directory thatused to hild a library or
libraries.

BuildNormalLibrary() generates tget entries for the follwing operations:

% make |ibnane. a Build library name

% make al | Build all libraries

% make Same asnakeall

% make cl ean Remaove doject and library files

% make |int Run all sources throudimt

% make lint.libnane.a Run sources for librargane throughlint
BuildNormalLibrary() does not generate ywmstallation taget entries; usistallLibrary()

to install a library:

InstallLibrary( nane, dir)

The di r parameter is oftel OCALUSRLIBDIR which by deéult is /usr/local/lib. InstallLi-
brary()  generates entries for the falling operations:

% make install Install all libraries
% make i.libnane. a Install only librarynane
You can irnvoke BuildNormalLibrary() ary number of times to dild an arbitrary number of

libraries. Example:

OBJS1 = ...
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SRCS1=...

OBJS2 = ...
SRCS2 = ...

SRCS = $(SRCS1) $(SRCS2)
NormalLibraryObjectRule()

BuildNormalLibrary(lib1,$(SRCS1),$(OBJS1))
InstallLibrary(lib1,$(LOCALUSRLIBDIRY))

BuildNormalLibrary(lib2,$(SRCS2),$(0BJS2))
InstallLibrary(lib2,$(LOCALUSRLIBDIR))

DependTarget()

Note that you imoke NormalLibraryObjectRule() just once.

Other Installation Rules

The kbird files preide a number of installation rules besidestallProgram() , Install-
Library() , andInstallManPage() . Some of the more common ones are:
InstallScript(file,dir) Install an eecutable script
InstallDataFile(file,dir) Install a non-gecutable file
InstallincludeFile(file,dir) Install a header file

You can install manual pages in directories other than'tiseal” directory To install a pagexlicitly in

the directory for a gien manual section, woke InstallMan  SPage() , whereSis 1, 2, 3,4, 5, 6, 7, 8,
L, or N. As with InstallManPage() , the name of the file to be installed should end imansuffix,

but the agument to the rule does not include thdigufTheinstalled manual page will be renamed appro-
priately for the directory into which #’installed.

Naming kbird Libraries

At kitebird.com, seeral locally-developed libraries are commonly used taild programs.The kbird con-
figuration files preide link and dependewpspecifiers for them.The folloving table lists the specifiers pro-

vided by the kbird configuration filezor every library XXX, there is aXXXLIB variable for link purposes
and aDEPXXXLIB variable for dependenygurposes.

Library Link Dependency
Name Specifier Specifier

refer record manipulation library BIBSTUFFLIB |DEPBIBSTUFFLIB
Exception and termination manager libraryETMLIB DEPETMLIB

Form processing library FPLLIB DEPFPLLIB

Form query library FQLLIB DEPFQLLIB
GECOS library GECOSLIB DEPGECOSLIB
Simple log manager library LOGMGRLIB DEPLOGMGRLIB
Simple memory manager library MEMMGRLIB DEPMEMMGRLIB
Network database service library NDSLIB DEPNDSLIB
Network 1/O library NIOLIB DEPNIOLIB

Order processing library ORDERLIB DEPORDERLIB
Sequence number library SEQNUMLIB DEPSEQNUMLIB
Simple screen-management library SIMSCRLIB DEPSIMSCRLIB
Temporary file manager library TFEMIIB DEPTFMLIB

Token scanning library TSLIB DEPTSLIB

Example: Suppose a progranypiog is huilt from prog.c and the ETM, memory managend token scan-
ning libraries. The Imakefile might look like this:

LIBS = $(MEMMGRLIB) $(TSLIB) $(ETMLIB)
DEPLIBS = $(DEPMEMMGRLIB) $(DEPTSLIB) $(DEPETMLIB)

BuildSimpleProgram(myprog,$(LIBS),$(DEPLIBS))
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Multiple-Dir ectory Support

If a directory has subdirectories, normally yoansmale to traverse those subdirectories when you run it.
Write thelmalefilelik e this:

#define IHaveSubdirs
#define PassCDebugFlags

SUBDIRS = i st

wherel i st is a space-separated list of the subdirectories that should be processakkhin the order
you want them processedror example:

#define IHaveSubdirs
#define PassCDebugFlags

SUBDIRS = include lib apps doc man

After you hiild the Makefile it will contain recursie entries for all , depend, install
install.man , Clean ,tags , and Makefiles tamets.

If you anticipate that yoll'want to liild deluggable tagets, defin@?assCDebugFlags like this instead:

#define PassCDebugFlags 'CDEBUGFLAGS=$(CDEBUGFLAGS)’

Then you can specify detging flags from thenale command line, e.g.:

% make CDEBUGFLAGS=-g
Generating a World Target

You can invoke SimpleWorldTarget() in thelmakefilein a projects root (top-level) directory to gen-
erate aVorld target entry Then you can sagnake World to huild the entire project from scratch (includ-
ing configuring its Makfiles). Notethat if your project is at all compteit may require a configuraitid
sequence thatavies from the simpl&/orld entry pravided by SimpleWorldTarget() . In this case
you'll need to write yourwn World entry by hand.

SimpleWorldTarget() takes the project name and releasellas aguments:

SimpleWorldTarget( proj ect, rel ease)

If your project has aonfig directory for prvate configuration information, & useful to create a file
Imalke p-paramsthere to eerride the macros that define the project name and release nurkbeexam-
ple:

#ifndef ProjectName

#define ProjectName My Project Name
#endif

#ifndef ProjectMajorRelease

#define ProjectMajorRelease 1

#endif

#ifndef ProjectMinorRelease

#define ProjectMinorRelease 03
#endif

Then you can woke SimpleWorldTarget() using the associatadale variables:

SimpleWorldTarget($(PROJECTNAME), $(PROJECTRELEASE))

In this case, whewer you change the release numbersniake p-params you dont havethe change the
project rootimalkefile Howeve, you do need to refild the Makefileso it gets the updated release numbers.
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If your project liilds tagets in multiple directories, the roanakefile might look like this:

#define IHaveSubdirs
#define PassCDebugFlags

SUBDIRS = i st
SimpleWorldTarget($(PROJECTNAME),$(PROJECTRELEASE))

Formatting Documents

The kbird files contain rules for producing PostScript files foafi documents. Imost cases, @off doc-
ument is formatted using theman, —-me, -mm, or —ms macros, possibly after timg been run through
one or more preprocessors suchisr pic.

For instance, to produce a PostScript fite.psfrom a documentloc.msthat requires thems macros it
no preprocessors, write this:

TroffMsToPostScript(doc.ps,doc.ms,NullArg,NullArg)

The aguments toTroffMsToPostScript() are the destination output file, the input source file (or
files), the preprocessor list, andyafependencies that mustist before the source can be processEue
preprocessor list must bevgn in the form of a piece of a command pipelinegibaing with *|". For
example, to run the input througic, use this:

TroffMsToPostScript(doc.ps,doc.ms,|$(PIC),NullArg)

To run the input througtbl andeqn use this:

TroffMsToPostScript(doc.ps,doc.ms,|$(TBL)|$(EQN),NullArg)

To format a document with one of the other macro packages, changddtién the rule name tdMan”,
“ Me”’ Or HMm!i.

Default Target Entries

The kbird configuration files pvide seeral taget entries in thiMakefile for you. Some of them actually
do something, others are simply placeholders twepteerrors when certaimale operations are per
formed.

. A help entry is preided allaving male kelp, which indicates some typicahale commands and
what theg do.

. A Makefile  entry is produced so you can mnale Makefileto retuild the Makefile after you mak
changes to thenalefile

. A default clean entry is produced that remes typical garbage files such &so, *.a, and *.bak
files, andcore. Note: Unlike the deéult clean entry produced by the X11 rules, the kbirdadgf
clean entry does not renve * files; this is because mywn corvention for creating backup files is
to us€” rather thanbak

. A tags entry is preided so you can sapale tags.

. If the Imakefile is for a directory with subdirectories, recwssiall , depend, install
install.man , Clean , tags , and Makefiles  entries are producedf the directory doest’
have aubdirectories, dummy tgets for these operations are produced as necessary soaleat
doesnt generate errors (this is necessary or recamsiale operations wuld fail as soon as tlye
reached a directory with no subdirectories).
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