Appendix

cppsymbols andnakevariables defined in the X configuration files are listed and describedMaof of
this information can be found in those files anchiticonfig/README

There are a number of places where | confess ignordhgeu fill me in on the missing pieces, I'll revise
this document.

Besides symbols used for rule macros, symbols may be classed in three cat&mriesare used as
booleans and are defined as YES or NSame are simply defined as nothing or left undefirigololean
and defined/not-defined symbols are rarely if ever associated with variables appeltahgfites rather
they are used for control purposes to modify the configuration and build process.

The other symbols are general-purpose, usually (but not always) having a value that is assigned to some
Makefilevariable. Thevalue may be empty (that is, the symbol may be defined as nothing):

#define symbol /* as nothing */

The descriptions below give symbol names, and their defaults and symbol class where apglicable.
default of ‘nothing” means the empty definitionThe format for symbol descriptions is:

SymbolName symbol-class
default:default-value

Note: The symbol Uselnstalled is not defined in any of the configuration fileshould be defined (by
you, as nothing) irsite.defif you want to use installed versionsiofake makedependnd the configura-
tion files. However you should leave it undefined on the initial build, obvioushce the configuration
programs and files will not have been installed yet.

1. Imake.tmpl
1.1. GlobalConstant Definitions

This section defines the two symbols YES and NO:

#define YES 1
#define NO 0

These are heavily used to define boolean symbols.

1.2. HeaderBlocks

Every header block in this sectionlofake.tmpUdefines two symbols:

MacrolncludeFile general
default: <generic.cf>
MacroFile general

default: generic.cf

Both of these name the platform-specific file to be included by the template after the header block
section. Thelefaults are deliberately rebarbative and are selected only if the correct header block for
your system was not triggere@®therwise these symbols will have values likatformcf> and
platformcf, whereplatformis “ultrix’’, “‘sun”, *‘hp”’, ‘‘apollo”, etc.

There are two symbols associated with this name because it is usedfementifvays. Macroln-
cludeFile is used bgppto include the platform fileMacroFile is used to generate file names.
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In addition to the above two symbols, header blocks may define one or more of the following sym-
bols to indicate the software and/or hardware platform.

AlXArchitecture PS2Architecture

AT TArchitecture PegasusArchitecture
ApolloArchitecture RtArchitecture
CrayArchitecture SGIlArchitecture
HPArchitecture SonyArchitecture
IBMArchitecture StellarArchitecture
M4330Architecture SunArchitecture
MacllArchitecture UltrixArchitecture
MipsArchitecture \dxArchitecture

Some of these symbols may be defined in more than one header Bhecklatform file may also
define other xxxArchitecture symbols For instancesun.cf does so to allow S¥RC- or
i386-dependencies to be selected.)

2. System/BuildDefinitions

2.1. Preprocessor Symbols

Symbols are listed in order of their appearandeniake.tmpl The default value of some symbols is deter

mined based on whether SystemV is YES or NFOr these symbols both defaults are listed, with the Sys-
temV=YES case first.

SystemV

boolean
default: varies

SystemV indicates whether your system is System V based (YES) or not ([N@}, that usually
means BSD basedl'he default value of many other symbols depends on Systendthough it's
given a value inmake.tmplif it doesnt already have one, &' wsually set explicitly in the platform-
specific files included earligio make sure ig correct.

OSMajorVersion general
default: 0

OSMinorVersion general
default: 0

These two symbols indicate the major and minor version numbers of the operating Sytstgrare

often used as control symbols in the platform files to select symbol values that vary depending on the
OS version.For this reason, they are usually set in the platform file.

Example: if some feature of your OS ditdadpear until version 5.7, you could test for that with:
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/**[# these definitions would go in the platform file
# ifndef OSMajor\érsion

# define OSMajor¥rsion 5

# endif

# ifndef OSMinor\érsion

# define OSMinor¥érsion 7

# endif

/**[# this test would go wherever you need to test for 5.7 and up

# if OSMajor\ersion > 5 || (OSMajo®fsion == 5 && OSMinor¥érsion >=7)
[**[# 5.7-and-up specific sttihere

# endif

If your vendor names OS releases with more than two parts, you'll have to define other symbols in
the platform file and use the appropriate te3tse inventiveness needed could reach heights of sub-
limity, for instance if you have to distinguish between SunOS 4.1.1 and SunOS 4.1B1 Rgh.

UnalignedReferencesAllowed boolean
default: NO

Some processors can dereference pointers to arbitrary addr@isess cannot—inability to derefer
ence odd addresses is a typical problem for such procesbgeur pointers must be specifically
aligned (e.g., on word boundaries), define UnalignedReferencesAllowed ashéQiefault reflects
a wnservative approach.

ExecableScripts boolean
default: NO/YES

Whether the kerneéxe€) system call correctly executes scripts beginning with’ Execable-
Scripts determines the way the CppSciémj€t() rule macro is expanded and thus the way shell
scripts are built.

Script prototypes begin with a line that say#/bin/sh”. If ExecableScripts is NO, that line is
stripped out and replaced with one that says hsteadt

BourneShell general
default: /bin/sh

Path name of Bourne shellhis is used to set the value of SHELL, and in construction of some
commands that run shell scripts.

ConstructMFLAGS boolean
default: YES/NO

Whether to construct MFLAG8akevariable from MAKEFLAGS. This is used (I think) for com-
patibility with versions ofnakethat use MFLAGS instead of MAKEFLAGS.

HasLargeTmp boolean
default: NO

Whether the file system on whi¢tmp resides has lots of free spacéhe meaning of‘lots” is
roughly 1MB, although that may need to be revised upward for future rele@bes.symbol

1 I would say that a better way to do it might be to explicitly write a line into the script using the value of ${SHELL} if
ExecableScripts is YES and * otherwise. Thisvould allow the value of SHELL to propagate into scripts were it defined
as something other thdboin/sh
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determines the default value of ArCmd.

HasSockets boolean
default: NO/YES

Whether the system has BSD socket support.

HasVFork boolean
default: NO/YES

Whether thevfork() system call is supported®resumably this causésrk() to be used instead of
vfork() if HaveVFork is NO.

HasPutenv boolean
default: NO

Whether theputeny) C library call is supported.

Has\WoidSignalReturn boolean
default: YES/NO

Whether thesignal) C library call returnsoid* (YES) orint* (NO). Thedefault is YES for System
V platforms, but if you have a BSD platform, you should not assume $the BSD-based systems
(e.g., Ultrix and Sun) have changed frontt to void* in new OS releasesSome systems (e.g., Mips
RISC/os) try to support both sets of semantics, which can make things fun.

HasBseach boolean
default: YES/NO

Whether théoseach() C library call is supported.

HasSaberC boolean
default: NO

Whether the system has the Saber C development environimfentlefault value of this symbol will
usually be overridden in the platform filgvarning: some of the platform files define HasSaberC as
YES (an MIFism?), so be sure to check this and change it if necessary

HasFortran boolean
default: NO

Whether the system has a FOBAN compiler Needed for GKS support.

HasNdbm boolean
default: NO

Whether the system has the NDBM database manager (supercedes DBM).

HasDESLibrary boolean
default: NO

Whether the system has a DES (digital encryption standard) library

NeedFunctionPiototypes boolean
default: NO

NeedWdePrototypes boolean
default: YES

These are used to support use of function prototypemarently they are not well-liked judging
from the deprecatory comments in the latter pahtnafke.tmpl
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HasSunOSShaedLibraries boolean
default: NO

Whether SunOS shared libraries are supported.

SharedCodeDef general
default: varies

Flags to compile sharable library code.

SharedLibraryDef general
default: varies

Flags to turn on use of shared libraries.

HasSharedLibraries boolean
default: varies

Whether shared libraries are supportéthte: This symbol is definethsidethe (convoluted) defini-
tion of SharedLibraryDef.

StriplnstalledPrograms boolean
default: NO

If YES, strip symbol table from installed programs, otherwise leave ingetting to YES can save
lots of disk space on some machines, but leaving it as NO can help during debddgsngymbol
affects use of InstPgmFlags.

DestDir general
default: nothing

Prefix to prepend to installation directory pathnamidsrmally this is left empty If you want to
install under an alternate root, the X folks recommend that you compile with the default value, then
install with

make install DESTDIRAlt/root/dir
UsrLibDir general
default: $(DESTDIR)/usr/lib

Directory under which to install system libraries (elmt libraries; see description of LintlibDir
underProject.tmp). Thisis also used as the basis for the default value of LibDixdim awm
twm..)

IncRoot general
default: $(DESTDIR)/ust/include

Path to root of system header file hierarcKyl1 header files are installed under thi# default for
this symbol is also included iRroject.tmp] you can ignore that one because the definition in
Imake.tmpbccurs first and will override it.)

UNCOMPRESSFATH general
default: /usr/ucb/uncompress

Command to run thencompessprogram. Ithink this is used to uncompress compressed font files.
If you override this symbol, the definition should probably be a full path name.

OptimizedCDebugFlags general
default: —-O
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C compiler flags to turn on optimization.

DebuggableCDebugFlags general
default: —g

C compiler flags to turn on debugging information.

NoOpCDebugFlags general
default: nothing

C compiler flags to not turn on optimization or debugging.

DefaultCDebugFlags general
default: OptimizedCDebugFlags

C compiler flags to turn on optimization for programs.

LibraryCDebugFlags general
default: OptimizedCDebugFlags

C compiler flags to turn on optimization for libraries.

DefaultCCOptions general
default: nothing

Special C compiler flags (other thans-End -D's? SeeStandardDefines, StandardCppDefines).
Useful, e.g., for turning on floating point options.

LibraryCCOptions general
default: DefaultCCOptions

Special C compiler flags for compiling libraries.

ServerCCOptions general
default: DefaultCCOptions

Special C compiler flags for compiling the serv@rhis is X-specific and should be Rroject.tmp)
perhaps?)

PexCDebugFlags general
default: —g

C compiler flags to turn on debugging information for PEXhis is X-specific and should be in
Project.tmp] perhaps?)

InstPgmFlags general
default: —s

Flags for installing programsThe default strips symbol table$his symbol is used in conjunction

with StripinstalledPrograms to set tlmeake variable INSTPGMFLAGS. Note that INSTPGM-
FLAGS applies to installs of binary programs and also shell scripts; some systems give a warning
when you try to strip a script because they have no symbol table (such warnings can be ignored).

InstBinFlags general
default: -m 0755

Flags for setting the mode of installed executable files.

InstUidFlags general
default: -m 4755
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Flags for setting the mode of installed set-tiddiles (e.g.xtermneeds tawhownpty’s).

InstLibFlags general
default: -m 0664

Flags for setting the mode of installed libraries.

InstincFlags general
default: -m 0444

Flags for setting the mode of installed header files.

InstManFlags general
default: -m 0444

Flags for setting the mode of installed manual pages.

InstDatFlags general
default: -m 0444

Flags for setting the mode of installed data (hon-executable) files.

InstKkmemFlags general
default: InstUidFlags

Flags for installing programs that need to régel/kmeme.g., xload The default makes such pro-
grams setuid, which is overkill, since typically all tsatteded is setgid to the group having access
to /dev/kmem InstKmemFlags is a good symbol to defineite.def Be aure to include the correct
group, e.g.,'-g kmem —m 2753! The group is not set in the default value of this symbol because
it’s dfficult to determine a good default group.

ArCmd general
default: varies

Command to create archive file.HasLageTmp is YES/tmpis used for temp file space, other
wise the current directory is used.

BootstrapCFlags general
default: nothing

Defines needed to getimakecompiled and bymaketo getcppto select the correct header block in
Imake.tmpl

CcCmd general
default: cc

Command to run the C compiler

HasGcc boolean
default: NO

Whether the GNU C compilggcg is available.

ServerCcCmd general
default: CcCmd

Command to run the C compiler to compile the sen&his is X-specific and should be Rro-
ject.tmp] perhaps?)

LibraryCcCmd general
default: CcCmd
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Command to run the C compiler to compile libraries.

FortranCmd
default: f77

Command to run the FORAN compiler

FortranFlags
default: nothing

General flags for FORRAN compiler

FortranDebugFlags
default: nothing

Flags for FORRAN compiler to turn on debugging information.

AsCmd
default: as

Command to run the assembler

CompressCmd
default: compress

Command to rumompess

CppCmd
default: /lib/cpp

Command to run the C preprocessor

PreProcessCmd
default: CcCmd —-E

general

general

general

general

general

general

general

Command to preprocess inptihis is used by the script versionrobkedepend

InstallCmd
default: $(SCRIPTSRC)/bsdinst.shinstall

general

Command to install fileslt should be compatible with the BSD versiorirtall.

LdCmd
default: |d

Command to run the loader

LintCmd
default: lint

Command to rufiint.

LintLibFlag
default: —o/-C

Flags to buildint libraries.

LintOpts
default: —ax/—axz

Flags to tellint how picky to be.
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CpCmd general
default: cp

Command to copy files.

LnCmd general
default: In/ln —s

Command to link filesSymbolic links are used if they’re available (not System V).

MakeCmd general
default: make

Command to rumake

MvCmd general
default: mv

Command to rename files.

RanlibCmd general
default: /bin/trueor ranlib

Command to rumanlib. On System V platforms this command is missingin/true, a rop, is used
instead. fpbin/truealways succeeds, which is important ficeke)

RanlibinstFlags general
default: nothing

Flags to pass tmanlib when run on libraries that have already been installed” is a good option
here, if you have it.

RmCmd general
default: rm —f

Command to remove files.

StandardCppDefines general
default: -DSY SV/nothing

—-D’s for C preprocessor

Standardincludes general
default: nothing

—I's for C compiler

StandardDefines general
default: -DSY SV/nothing

—-D’s for C compiler

NdbmDefines general
default: varies

Flags to turn on NDBM supporiffected by HasNdbm.

ExtraLibraries general
default: nothing
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Extra libraries needed to get programs to compile.

ExtraLoadFlags general
default: nothing

Extra flags needed to get loader to work.

LdCombineFlags general
default: =X -r

Flags for incremental loader support.

CompatibilityFlags general
default: nothing

Flags to turn on R3 backward compatibility support.

TagsCmd general
default: ctags

Command to generate tags files.

LoaderLibPr efix general
default: nothing

Flags to specify before libraries (saay.cf).

TOPDIR general
default: .

CURDIR general
default: .

Top of source tree, and current directorfhe makevariables associated with theseOH CUR-
RENT_DIR) are overridden by recursiveakerules. Thedefaults are correct for the top of the
source tree.TOP and CURRENT _DIR are reset for eabtakefileduring ‘make Makefiles: TOP

is the path to the top of the source tree, from the current direc?HRRENT_DIR is the path to the
current directory from the top of the source tree.

FilesToClean general
default: *.CKP *.In *.BAK *.bak *.0 core errs ,* *" *.a .emacs_* taghGS make.log MakeOut

List of files to be removed bymake cleari: Notethat “*” " is in this list, and see discussion of the
RemoveProgramnaiget() rule. If you are in the habit of usingcp x x™ to make a backup copy of

files you modify “make cleari’'will remove those copies, which may not be what you want.

2.2. MakeVariables

Many of themakevariables inimake.tmplare simply set to the preprocessor variable of the same name
(e.g., INSTBINFLAGS = InstBinFlags).

Most makevariables referring to commands are set to the preprocessor symbol having the same name and a
suffix “Cmd”. Forinstance, CC and MAKE are set to CcCmd and MakeCmd, respectively

The rest of the variables are set to preprocessor symbols with namedehat liif from the variable name
(e.g., SHELL = BourneShell), or are defined in terms of otheke variables (e.g., MFLAGS =
-$(MAKEFLAGS)), or a combination of preprocessor symbols arakevariables (e.g., RM_CMD =
$(RM) FilesClean).
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3. platform.cf

Symbols which definitely should be set here are BuildServer (amxdSKrver if BuildServer is YES),
OSName, OSMajoréfsion, and OSMinorfsion. Somether symbols you should think about setting are
CCompilerMajor\érsion, CCompilerMinor¥rsion, BootstrapCFlags, SystemWnalignedReferencesAl-
lowed, SetTtyGroup, ExecableScripts, and ConstructMFLAGS.

4. site.def

You should read through thsite.deffile and follow the comments there which tell whether you should sup-
ply override definitions for a number of symbolEhis is the place to indicate whether you have gelar
temp area (HasLgeTmp), whether you have GNid (HasGcc), whether you want to compile in R3 back-
ward compatibility (CompatibilityFlags), etdt’s dso a good place to set symbols such as InstKkmemFlags
and BuildExamples.

Once you've built and installednake makedepen@nd the configuration files, you can rebuild the top-
level Makefilewith xmkmf and rebuild the rest witHrhake Makefiles: After that the installed versions
will be used.

5. Project.tmpl

5.1. Preprocessor Symbols
Symbols are listed in order of their appearanderaject.tmpl

ProjectX general
default: 4

X11 Release numbefThe READMEsays this is a boolean, which is incorrect.

BuildServer boolean
default: YES

Whether to build the serveiThis should be defined as NO site.defon client-only systemsOn
platforms which have no server implementation, the value of BuildServer may already be set to NO
in the platform file.

BuildExamples boolean
default: YES

Whether to build the example programswill speed up your builds to override this as NO, and less
disk space will be used.

It is probably possible to build selected examples.oblgfine BuildExamples as YES, then build all

the Makefiles from the source rodthen build the‘tlean’ and “depend’ targets. DefineBuildEx-

amples as NO and rebuild the MakefileBhe examples directories should be left alone since
BuildExamples is NO, but you can then go into an example directory and build the program since its
Makefileshould be correct(This is all conjecture.)

BuildXawBC boolean
default: NO

Whether to build backward-compatible X Athen&géts (I think).

InstallXinitConfig boolean
default: NO

Whether to install sampbanit configuration files.
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InstallXdmConfig boolean
default: NO

Whether to install sampbadmconfiguration files.

InstallAppDefFiles boolean
default: YES

Whether to install application defaults files.

InstallOldHeaderFiles boolean
default: NO

Whether to install R3 header files.

DebugLibX boolean
default: NO

Whether to build debugging into the X library

DebugLibXAr chive boolean
default: NO

Whether to build debugging into the archive file version of the X library

ProfileLibX boolean
default: NO

Whether to build profiling into the X library

ProfileLibXAr chive boolean
default: NO

Whether to build profiling into the archive file version of the X library

DebugOldLibX boolean
default: NO

ProfileOldLibX boolean
default: NO

DebugLibXt boolean
default: NO

ProfileLibXt boolean
default: NO

DebugLibXaw boolean
default: NO

ProfileLibXaw boolean
default: NO

DebugLibXext boolean
default: NO

ProfileLibXext boolean
default: NO

DebugLibXmu boolean
default: NO

ProfileLibXmu boolean
default: NO

Whether to build debugging and/or profiling into the old X libra¢yoolkit library, X Athena Wd-
get library X Extension library or the X mu library
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NeedBerklibInXlib boolean
default: NO

Whether BSD emulation is needed in XIii.YES, then BandAidLibrary is set to YES, some other
related symbols are defined, and the BandAidLibraryMake() rule macro is defined.

ManDir ectoryRoot general
default: /usr/man

Path to the top of the manual page hierarchy relative to the default root diregterglso ManPath.

ManSuffix general
default: n

Sufiix for program manual page§ee ManSourcePath, ManDir

LibManSuffix general
default: 3

Sufiix for library manual pagesSee ManSourcePath, LibmanDir

UNCOMPRESSFILT general
default: -DUNCOMPRESSFILI=\"UNCOMPRESSRT H\"

—D’s to rununcompess

BDFTOSNFFILT (default: general
default: -DBDFTOSNFFILT=\"$(BINDIR)/bdftosnf\"

—-D’s to run bdftosnfto convert fonts from binary distribution format to server natural format.

SHELLPATH general
default: -DSHELLRTH=\"/bin/sh\"

-D’s for command to run the shell.

ZBDFTOSNFFILT general
default: -DZBDFTOSNFFILT=\"UNCOMPRESSRTH" | $(BINDIR)/bdftosnf $(FONTCFLAGS)\""

—-D’s to run uncompessand bdftosnfto convert compressed binary distribution format font files to
server natural format.

FontFilters general
default: UNCOMPRESSFILBDFTOSNFFILT SHELLPATH ZBDFTOSNFFILT

—-D’s for font conversion filters.

PrimaryScreenResolution general
default: 72

Resolution of default server screen, in dots per inch (dijs number applies both to horizontal
and to vertical resolution; X assumes square pixels.

DefaultFontPath general
default: varies

Path to font directorylf not set somewhere else, a default is guessed, based on PrimaryScreenReso-
lution, to select between 75 dpi and 100 dpi fonts.

DefaultRGBDatabase general
default: $(LIBDIR)/gb
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Path to RGB color database.

FontCompilerFlags general
default: -t
Flags forbdftosnf
ConnectionFlags general

default: -DTCPCONN —-DUNIXCONN

What kinds of connections the server will accebmmon values are ~-DTCPCONN, —DUNIX-
CONN, -DSTREAMSCONN.More than one can be specifiell.the server is built, at least one
must be specified.

FontDefines general
default: -DFONT_SNF -DFONT_BDF ~-DCOMPRESSED_FONTS

-D’s for font options.

ExtensionDefines general
default: nothing

—-D’s for server extensiondefault is nothing, for'ho extensions! This is typically overridden in
the platform file for servers that know about particular extensions siteidef

ServerCDebugFlags general
default: OptimizedCDebugFlags

C compiler flags to turn on optimization/debugging in server

LibraryDefines general
default: StandardDefines

—-D’s for compiling libraries.

ServerDefines general
default: StandardDefines ExtensionDefines

—-D’s for compiling the server

CppSourcesPesent boolean
default: NO
Whether you have BSBpp sources. Ifyou define this as YES, make sure CppSources is defined
correctly
CppSources general

default: /usr/src/lib/cpp
Path to BSOcppsources. Notised if CppSourcesPresent is NO.

BinDir general
default: $(DESTDIR)/ust/bin/X1

Where to install programs.

IncRoot general
default: $(DESTDIR)/ust/include

IGNORE the definition of this symbol iRroject.tmp] it's redundant. Se#s definition in the sys-
tem/build section ofmake.tmpl
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BuildincRoot general
default: $(TOP)

Relative path to (parent of) top of header file tree within source tree.

BuildIncT op general
default: ..

Top of header file tree within source tree, relative toG#P)/X11.

LibDir general
default: $(USRLIBDIR)/X1

X library installation directory (other directories are installed under this, e.g., Fokimibir).

ConfigDir general
default: $(LIBDIR)/config

Where to install configuration files.

LintlibDir general
default: $(USRLIBDIR)/lint

Where to install lint librariesNote that the default uses USRLIBDIR, not LIBDIRIso note that
the name of this symbol is LintlibDinot LintLibDir.

FontDir general
default: $(LIBDIR)/fonts

Where to install fonts.

AdmDir general
default: $(DESTDIR)/usr/adm

Where system log files are found.

XinitDir general
default: $(LIBDIR)/xinit

Where to instalkinit files.

XdmDir general
default: $(LIBDIR)/xdm

Where to instalkdmfiles.

XdmConfigurationSubdir ectory general
default: config/default

Defaultxdmconfiguration directory

AwmbDir general
default: $(LIBDIR)/awm

Where to instalawmfiles.

TwmDir general
default: $(LIBDIR)/twm

Where to instaltwmfiles.
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GwmbDir general
default: $(LIBDIR)/gwm

Where to instalgwmfiles.

ManPath general
default: $(DESTDIR)ManDirectoryRoot

Full path to top of manual page hierarchy

ManSourcePath general
default: $(MANRATH)/man

Path to top of manual page hierargplys the common prefix of manual page directories there.

ManDir general
default: $(MANSOURCERT H)ManSufix

Where to install program manual pages.

LibmanDir general
default: $(MANSOURCERT H)LibManSufix

Where to install library manual pageNote that its LibmanDir, not LibManDir, which is inconsis-
tent with being defined in terms of LibMan8xf

XAppLoadDir general
default: $(LIBDIR)/app-defaults

Where to install application defaults files.

OsNameDefines general
default: nothing

| don’t know what this is used foit’s referenced ihib/Xdmcp/Imakefilandlib/Xmu/Imakefile

DefaultUserPath general
default: :/bin:/usr/bin:$(BINDIR):/usr/ucb

Defaultxdmuser RTH environment variable.

DefaultSystemPath general
default: /etc:/bin:/usr/bin:$(BINDIR):/usr/ucb

Defaultxdmsystem RTH environment variable.

DefaultSystemShell general
default: BourneShell

Default shell.

UseCCMakeDepend boolean
default: NO

Whether to use the slow shell script versionmatkedepen@usescc —E). It's best to use the com-
piled version if it works on your systentf. the compiled version does not work as supplied with the
distribution, its probably worth a little dbrt to see if you can get it to work (particularly if you dan’
get the shell script version to work, eithavhich sometimes happens!)Possible problems:
/usr/includeis hardwired into the code; if you ugeg the library path is hardwired, too.
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DependDir general
default: varies

Path tomakedependources. Theefault is dependent on UseCCMakeDepend.

ContribDir general
default: $(TOP)/../contrib

Top of usercontributed source tree.

DependCmd general
default: $(DEPENDSRC)/makedepend

Command to rumakedepend.

RemoveTargetProgramByMoving boolean
default: NO

This symbol dkcts expansion of the RemoveProgram&t() rule. “ Program”in that rules rame
is misleading; it can be used to remove any file, not just programs.

AllocateLocalDefines general
default: nothing

—-D’s to turn onalloca().

SharedLibX boolean
default: varies

SharedOldLibX boolean
default: varies

SharedLibXt boolean
default: varies

SharedLibXaw boolean
default: varies

SharedLibXmu boolean
default: varies

SharedLibXext boolean

default: varies

Whether to build shared versions of the X, old X, 06Ikit, X Athena Wdget, X mu or X Extension
libraries. Thedefaults are YES if HasSunOSSharedLibraries is YES, NO otherwise.

SharedXlibRev general
default: 4.2

SharedOldXRev general
default: 4.0

SharedXtRev general
default: 4.0

SharedXawRev general
default: 4.0

SharedXmuRev general
default: 4.0

SharedXextRev general
default: 4.0

Version (revision) numbers of shared libraries.

HaslnputExtension boolean
default: YES
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Whether there are any input extensions.

DolnstallExtensionsintoXlib boolean
default: NO

Whether the extension library should be geetinto the X library

BandAidLibraryNeeded boolean
default: YES

BandAidLibrarySour ces general
default: Berklib.c

BandAidLibraryObjects general

default: Berklib.o

BandAidLibraryMake() general
default: take a look

BandAidLibraryNeeded boolean
default: NO
Whether a band-aid library is needérthis will be YES if NeedBerklibInXlib is YES.

I’'m not sure what all the band-aid dtig for. Perhaps for BSD socket emulation on System V plat-
forms.

XawClientDepLibs general
default: $(DEPXAVLIB) $(DEPXMULIB) $(DEPXTOOLLIB) $(DEPXLIB)

Library dependencies for clients using the Atheridgats (DEPLIBS).

XawClientLibs general
default: $(XAVLIB) $(XMULIB) $(XT OOLLIB) $(XLIB)

Library needed by clients using the Athenalgéts (LOCAL_LIBRARIES).

NeedDefaultDepLibs boolean
default: YES

Affects the definitions of DEPLIBS, DEPLIBS1, DEPLIBS1, DEPLIBS3.

5.2. MakeVariables

Many of themakevariables inProject.tmp] like those inimake.tmpl bear a direct name relationship to
proprocessor symbols with which they are associated.

Since much of the project source and installation directory layout is specified in this file, the number of
variables defined in terms of otherakevariables (e.g., XMUSRC = $(LIBSRC)Xmu, DEMOSRC =
$(TOP)/demos) is quite lge.

6. Imake.rules

The XImake.ruledile rule definitions make heavy use of the following techniques:

(1) Useof the "’ construct is quite prevalentn amakerule, if a taget name is followed by:*', it's
assumed to be the only rule for thagttr If another rule with the same gat is found, i an eror.
If target names are followed by:*’, there may be multiple rules for thedats. TheX configuration
files rely on this property of.?"’ i n the following ways:
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(&) To make sure that certain tpts are always present in thiakefile even if they are not other
wise generated from expansion of the macrolsniakefile This way subdirectory-traversing
makeoperations can rely on thosedats being presentror instance, many rules that build
programs automatically generateé@de'an’ tarmget to remove the progranBut if no such rule
is used in thémakefile there might be ndclean’ tamet in theMakefile and “make clear?’
fails. Thats rot a disasterbut a ‘make cleari’from the root of the source tree can result in a
lot of apparent errorsTo avoid this, an emptyclean’ tamget is written to thdiakefile using
“clean:’. If there is anotherclean’ tamet, the empty one doesiiurt anything. If there
isn’t, the empty one prevents error messages.

Other default tagets generated ar¢ags”, “‘install”’, *‘install.man’, *‘Makefile”, ‘‘Makefiles”
and ‘includes’.

(b) To dlow commands like'make all’ to trigger builds of an arbitrary number ofgats. Wth-
out the “:’’ construct, the configuration process would need to be able to determine exactly
which tagets ‘make all’ should generate, and produce a sin{é#: ‘targetl taget2 ..." rule.
This would be a difcult task. Using *“::"", each program-building rule can generate its own
“all:: targei” and they are all triggered.

(2) Definitionsare allowed to be overridde®ll rules are defined using the following construct:

# ifndefrulename
# definerulename(aguments)..
# endif

This should look familiar becausesithe same construct used in the other configuration files to allow
symbol values to be overridde&incelmake.ruless the last configuration file read durindviake-

file build, anyof its rules may be redefinedoing so can have faeaching consequences, of course,
so thats not something you want to do without thinking it through fildevertheless, i ometimes
useful, or even necessary

The likely places for such overriding to occur are:

platform.cf—if a system does things in some strange waydimat’ easy to compensate for by defin-
ing the usual configuration symbols properpr example, the filegi.cfredefines a couple of rules,
to account for non-standard file extensions.

site.def—if a rule just isnt right for your site, for some reason.

Imakefile—it's ometimes useful to override a rule in a particular directwhich can be done by
defining the rule in that directog/imakefile The file config/Imakefiledoes this, for instanceSuch
redefinitions danot carry down through subdirectoriedlote that sincédmake.rulesis seen before
Imakefile you need to #undef the macro before redefining it to atgyichbol redefined’errors.

(3) If a drectory has subdirectories, anthkeoperations in that directory should recurse down through
the subdirectories, there should be a line that says

# define IHaveSubdirs

at the top of thémakefile This causes recursivénstall”, “‘install.man’, *‘clean’, ‘‘tags’, ‘‘Make-
file” and “includes’ tamget rules to be written into thdakefile (see end ofmake.tmpl the make
variable SUBDIRS should set to the names of the subdirectories involved, as lfvgdu want
CDEBUGFLAGS passed along to subdirectories, put another line at the topwiatkefilethat says

# define PassCDebugFlags 'CDEBUGFLAGS=$(CDEBUGFLAGS)’

Revision date: 1 duly 1991 Printed: 2July 1991



Imake in X11LR4 -20 -

(4) Asyou scan through the rules, you'll notice thiatonstructs are not written like this:
if conditionthen;actiort fi
Instead, they're written like this:
if conditionthen;actior else exit O; fi

The reason for this is to deal withféifing behaviors oif on various systemsOn some systems, if
you write ‘if conditiony thenaction; fi” and conditionis false, the value of the statement is zero (on
the grounds that the test executed to completion without er@m)other systems, the value of the
statement is non-zero (on the grounds that the test faildd).latter behavior is broken behavior;
Ultrix in particular is guilty of it.

In the X rules|f tests are usually used to check whether some preliminary action needs te be per
formed before proceeding to the next st§ystems that return false when theest fails causenake

to exit early if the preliminary action does not need to be done, and the next step is—incorrectly—
never executed.

In order to get around this, alstatements explicitly include aseclause to return zero when the
condition fails, so thanhakewill continue whether the condition is true or not.

6.1. CommonlyUsed Rules

Rules for building programs:

NormalProgramarmget()
SimpleProgramadiget()
ComplexProgramdiget()
ComplexProgramdiget_1()
ComplexProgramdiget_2()
ComplexProgramdiget_3()

Rules for building shell scripts:

CppScripthrget()
MakeScriptFromCpp()

Rules for building libraries:

NormalLibraryObjectRule()
NormalLibraryTarget()

Rules for installing files:

InstallProgram()
InstallLibrary()
InstallManPage()
InstallNonExec()
InstallSubdirs()

Rules for cleaning up:
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RemoveargetProgram()
Clean®amet()
CleanSubdirs()

Rules for generating Makefiles and dependencies:

MakefileTarget()
MakefileSubdirs()
Dependamget()
DependSubdirs()

Many rules that compile programs also generakesn” and “all’’ tamgets.

6.2. RuleDescriptions

Each rule-generating macrolimake.ruleds described belown the order in which they appear in that file.
You should still read through the text of a rule before you use it to write youlroakefile

Disclaimer: | myself do not, for the most part, use the X rules, except in modified form for my own pro-
jects. Therare likely to be a number of errors of understanding here.

SaberProgramTarget(program,srclist,objlist,locallibs,syslibs)

If HasSaberC is NO, this is a nop, otherwise it expands to a rulesdbetprograni and causes
Saber C to load source and object files for the prog@add that*#"’ i s in front of the rules, though.

RemoveTargetProgram(program)

Removegrogram (actually this symbol is misnamed because it can be used to remove any file, not
just programs).If RemoveargetProgramByMoving (fronfProject.tmp) is YES, programis moved

to program”instead. Thisallows you to keep the previous version aroulte that “*™ ' is in the

list of files removed by Cleamifet(), so unless you override File€llean, ‘make cleari’ will
remove these previous ¢gat versions.

Buildincludes(srclist,dstsubdir,dstupdir)
Builds the header file directories in the source tree, and populates them.
NormalProgramTarget(program,objects,deplibs,locallibs,syslibs)

Builds one programAll object files and libraries are explicitly listed in the macro invocatiom-
gramis the program to be builtobjectsnames the object files needed to build it from, gugk.a
deplibsnames the libraries that must exist before linking is déoeallibs names the libraries in the
source tree that should be linked syslibsnames the system libraries (e.g./usr/lib) that should
be linked in. These are named witH, e.g.,—Im.

A ‘‘clean” rule is also generated to remove the program (but not the objects).

Since this rule does not assume any default sources, you can use it several timesakefleto

build multiple programs.You should also set SRCS to the names of all the programs’ source files
and invoke Dependiiget() in thelmakefile Also invoke AllTarget(), giving it the names of all pro-
grams to build, and you'll need to include a rule to generaténatall’’ target for each program and

an ‘install.man’ target if there is a manual pagé#. you're a lint kind of person, you'll also want
LintTarget().
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SingleProgramTarget(program,objects,locallibs,syslibs)
This rule is deprecatedon’t use it.
SimpleProgramTarget(program)

This macro is used when thaakefileis supposed to build a single program, and that program con-
sists of a single source fil&he macro sets SRCS poogram.¢ OBJS toprogram.oand calls Com-
plexProgram@get(). Theeffect is to set up everything to generate rules to build the program, install
it and its man page, clean the program, generate dependencies, and lint the pfogeanwhiz
bang. Seelescription of ComplexPrograraiget().

ComplexProgramTarget(program)

This macro is used in dmakefilethat builds a single progranGiven the name of the program,
rules are generated to build it, as well as genefaltg, *‘install”’, “‘install.man’, ‘‘depend’ and
“lint”’ targets, and to remove the progra®everal assumptions are made by this macro:

(1) SRCShas been set to the list of source files (so‘tlepénd’ target works).
(2) OBJsShas been set to the list of object files (so the program build works).

(3) Thedeplibs locallibs andsyslibsarguments as used in NormalPrograagEt() are assumed to
be DEPLIBS, LOCAL_LIBRARIES and LDLIBS.

ComplexProgramTarget_1(program,locallib,syslib)
ComplexProgramTarget_2(program,locallib,syslib)
ComplexProgramTarget_3(program,locallib,syslib)

These rules are use in Bnakefilethat builds 1, 2 or 3 programgctually, just 2 or 3 programsif
you were building a single program, you'd use ComplexProgaayef(). Eachmacro takes 3 gu-
ments. programis the name of the program to builthcallib names libraries built in the source tree
that should be linked in (e.g., XMULIB)yslibnames system libraries to be linked in (e-tm).

The values of certaimakevariables are assumed to be set (by y@®RCS1, SRCS2 and SRCS3
name the sources for each prografiihese are used to set SRCS so ftepend’ tamget works.)
OBJS1, OBJS2 and OBJS3 name the objects for each prodb&RLIBS1, DEPLIBS2 and
DEPLIBS3 name the library dependencies for each progRIROGRAMS names the programs to
be built.

If you're only building 2 programs, then SRCS3, OBJS3, etc., do not need to be set and will be
assumed to have the empty vallRROGRAMS should be the names of 2 programs, not 3.

ServerTarget(serversubdirs,objects,libs,syslibs)

Generates rules to build a setvébs doubles asleplibsandlocallibs as those are used in Normal-
Program@armet(). Thedirectories named bgubdirsare used as dependencies and must exist before
the taget can be built.

InstallLibrary(libname,dest)

Installs liblibname.ainto dest/liblibname.aand runs the command named by RANLIB onThe
installation flags INSTLIBFLAGS are used.

MergelntolnstalledLibrary(tolib,fr omlib)

Mergesfromlibinto tolib using themegelib script in the SCRIPTSRC directory
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InstallSharedLibrary(libname,r ev,dest)

Installsliblibname.so.evinto dest/liblibname.soay, using INSTLIBFLAGS.
InstallSharedLibraryData(libname,r ev,dest)

Installsliblibname.sa.evinto dest/liblibname.saay, using INSTLIBFLAGS.
InstallLibraryAlias(libname,alias,dest)

In dest makeslibalias.aan alias folliblibname.aby generating a link.
InstallLintLibrary(libname,dest)

Installsllib-llibname.Ininto thedestdirectory using library installation flags INSTLIBFLAGS.
InstallManPagelLong(file,destdirdest)

Generate rule to install a manual page and renaméhié. source manual pagefile.manand is
installed indestdir/desManSufix using installation flags INSTMANFLAGSThis is used to install
pages whose names are long enough to tickle brain damage on systems thaddostand long file
names.

InstallManPage(file,dest)

Generate rule to install the manual péitemanin dest/fileManSufix using installation flags INST
MANFLAGS.

InstallNonExec(file,dest)

Generate rules to install a non-executable file using installation flags INSALASS.
InstallPr ogramWithFlags(program,dest,flags)

Generate rules to install an executable program using the specified flags.
InstallPr ogram(program,dest)

Generate rules to install an executable progrdime comments inmake.rulesfor this macro say
something about INSNLLFLAGS, but that variable ist’actually used in the expansion of this
macro, so | claim the flags used are simply INSTPGMFLAGS until someone demonstrates otherwise.

InstallScript(pr ogram,dest)
Generate rules to instgdfogram.scriptinto dest/pogramusing installation flags INSTPGMFLAGS.
This rule is obsoleteUse CppScriptarget() and InstallProgram().

LinkFileList(step,list,dir ,sub)

Generates rules for a ¢mtstepto make links to all files ifist in directorydir. The links are created
in directorysuh Judging from the definition of this macrsubis presumably so named because the
rule changes directories inttir first and appears to expesibto be a subdirectory(Strictly speak-
ing, that need not be true, sincedilbcould legally be an absolute path; éi)bcould have a value
such as'!./..”. But both those possibilities probably subvert the intent of the macro.)

InstallMultipleDestFlags(step,list,dest,flags)

Generates rules for a ¢mt step(e.g., ‘install”) to install all the files inlist into the directorydir
using installation flaglags The files inlist are made the rule dependencies.
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InstallMultipleDest(step,list,dest)

Like InstallMultipleDestFlags(), but assuming INSILFLAGS as the installation flagsNote:
INSTALLFLAGS is not set by the X configuration files; you must give it a value in yoakefile

InstallMultiple(list,dest)

Like InstallMultipleDest(), but assumingristall’” as the stepargument.
InstallMultipleFlags(list,dest,flags)

Like InstallMultipleDestFlags(), but assumirigstall’” as the stepargument.
InstallMultipleMan(list,dest)

Like InstallMultipleDest(), but assumingristall.man’ as the stepargument.
InstallAppDefaults(class)

If InstallAppDefFiles (fromProject.tmp) is #define’d, generates ain'stall” target to instalclass.ad
into $(XAPPLOADDIR)/classsing installation flags INSVPPFLAGS.

INSTAPPFLAGS appears to be deprecateBrioject.tmpl
DependDependency()

If Uselnstalled is not #define’d, this macro generates rules to check for the existemaedépend
in the source tree and build it ifdtimissing. Thisdiffers from the R3 rules, which failedrifakede-
pendwas missing.

DependTarget()

Generate rule to determine dependencies for source files named by S®CBEave to define the
value of SRCS yourself, unless you are using rules such as SimplePramgyaif)Tor ComplexPro-
gramTamget_{1,2,3}(), which do it for you.In the latter case, you need to define SRCS1, SRCS2 and
SRCS3.

This macro uses DependDependency() to check for the existenwketiependnd build it if nec-
essary

CleanTarget()

Removes all the files named by File€Tean and files whose names begin with.*

To understand how this rule works, see how RM_CMD is defindahake.tmpl
TagsTarget()

Generate rule to build BAGSfile from all*.c and*.h files.
ImakeDependency(target)

If Uselnstalled is not #define’'d, this macro generates rules to check for the existena&ein the
source tree and build it if #'missing. Thisdiffers from the R3 rules, which failedithakewas miss-

ing.
BuildMakefileTarget(imakefile,imakeflags)

Generate rules to buildakefile Theimakefileargument is superfluous (a bugBince its ignored,
Imakefileis assumed as the source from which to bMiakefile imakeflagds any special flags you
want passed to thimakecommand.
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This macro uses ImakeDependency() to check for the existenmoalafand build it if necessary

You don't use this rule explicitly unless you've #define’d IHaveSpecialMakeditgsit in your
Imakefile

MakefileTarget()

Generate rules to buildMakefiletarget fromimakefile so you can say'make Makefile”. This tar

get is automatically included in yolakefilewhen it is rebuilt bymake unless “#define IHaveSpe-
cialMakefileTarget’ i s present in youtmakefile in which case you should include an invocation of
BuildMakefileTamget() to buildMakefile

NormalLibraryObjectRule()

Generate rule to turn & file into a.o file. Includethis macro (once) in youmakefileif you're
building a library from C source.

NormalFortranObjectRule()

Generate rule to turn 4 file into a.o file. Includethis macro (once) in youmakefileif you're
building a library from FORRAN source.(FORTRAN? Isnt that something used to build COBOL
compilers?)

ProfiledLibraryObjectRule()

Like NormalLibraryObjectRule(), but in addition to building the normadjesra profiled tayet is
built in theprofiled subdirectory of the current directorprofiledis created if necessary “ clean’
target to remove profiled objects is also generated.

DebuggedLibraryObjectRule()

Like ProfiledLibraryObjectRule(), but instead of profiledgets inprofiled, debuggable taets are
built in thedebuggeisubdirectory

DebuggedAndPofiledLibraryObjectRule()
A combination of ProfiledLibraryObjectRule() and DebuggedLibraryObjectRule().
SharedLibraryObjectRule()

Like ProfiledLibraryObjectRule(), but instead of profiledy&ts inprofiled sharable tegets are built
in theshared subdirectory

SharedAndDebuggedLibraryObjectRule()
A combination of SharedLibraryObjectRule() and DebuggedLibraryObjectRule().
SpecialShaedAndDebuggedObjectRule(objs,depends,options)

Like SharedAndDebuggedLibraryObjectRule(), but allowgedts bbjs), dependencies and special
compiler flags to be specified.

SpecialShaedObjectRule(objs,depends,options)

Like SharedLibraryObjectRule(), but allowsdats pbjs), dependencies and special compiler flags
to be specified.

SpecialObjectRule(objs,depends,options)

Like NormalLibraryObjectRule(), but allows tgts Objs), dependencies and special compiler flags
to be specified.
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SpecialPofiledObjectRule(objs,depends,options)

Like ProfiledLibraryObjectRule(), but allows tgats fbjs), dependencies and special compiler flags
to be specified.

SpecialDebuggedObjectRule(objs,depends,options)

Like DebuggedLibraryObjectRule(), but allowsgets pbjs), dependencies and special compiler
flags to be specified.

SpecialDebuggedAndPofiledObjectRule(objs,depends,options)

Like DebuggedAndProfiledLibraryObjectRule(), but allowyés Objs), dependencies and special
compiler flags to be specified.

NormalLibraryT arget(libname,objlist)

Generate rules to create the librébjibname.afrom the object files named lopjlist. The library is
RANLIB'd after being created.

NormalSharedLibraryT arget(libname,rev;solist)

Generate rules to create a shared libidtibname.so.ev. The library is created under a fdifent
name and then moved onto thegtErname to maximize availability of any existing version.

NormalSharedLibraryDataT arget(libname,rev,salist)

Like NormalSharedLibraryaiget(), but for shared datilibname.sa.ev. The comments claim the
library is created under a thfent name and then moved onto thegearname as for Normal-
SharedLibrary@mget() but that doesnéppear to be true from the text of the macro.

NormalLibraryT arget2(libname,obijlist1,objlist2)

Like NormalLibraryTarget(), but adds two lists of files to the libraiy two steps.Used to create
libraries with lage numbers of files.

ProfiledLibraryT arget(libname,objlist)

Generate rules to create the libréibjibname_p.afrom the profiled objects in tharofiled subdirec-
tory.

DebuggedLibraryTarget(libname,obijlist)

Generate rules to create the libréibfibname_d.afrom the debuggable objects in ttiebuggersub-
directory

AliasedLibraryT arget(libname,alias)
Generate rules to makibalias.aa link to liblibname.a
NormalRelocatableTarget(objname,obijlist)

Generate rules to produce a relocatable objecobffijrame.drom the object files named wbjlist.
This is built using the loader LD, called with flags LDCOMBINEFLAGS.

ProfiledRelocatablerget(objname,obijlist)

Like NormalRelocatabledrget(), but buildsobjname_p.oand uses loader flag -X instead of
LDCOMBINEFLAGS, to produce a profiled relocatable object file.
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DebuggedRelocatabledrget(objname,objlist)

Like NormalRelocatabledrget(), but buildsobjname_d.oand uses loader flag -X instead of
LDCOMBINEFLAGS, to produce a debuggable relocatable object file.

LintLibraryT arget(libname,srclist)
Generate rules for dintlib’ * target that builddlib-llibname.Infrom the source files named bilist.
NormalLintT arget(srclist)

Generate rules for dint’’ target that lints the source files nameddmglist, and for a ‘lint1’’ target
that lints the file named by tmeakevariable FILE (which you must set imakefilg.

LintT arget()

Generate rules to lint files named by SRGRCS might be set by you imakefilg or, if you invoke
macros such as SimplePrograamget() or ComplexProgranafget {1,2,3}(), it will be done for you
automatically

LinkSour ceFile(src,dir)

Generate rule to make a link to a file in another directdhe macro can be used to create links to
non-source files, too, of course.

MakeSubincludesForBuild(step,ditsrclist)
Generate rules for tgetstepto ... to ... uh, | dotn’know!
NamedTargetSubdirs(name,dirs,verb,flags,subname)

Generate rules for a ggtname(e.g., ‘depend’, ‘‘install’’) that causes the getsubnameo be built

in the subdirectories named biyrs. This is done by changing into each subdirectory in turn and
invoking makefor the subnameaarmet. flagsis any extra flags that should be passed to thuse
processesverbis the -ing form ohame e.g., if is “make”, thenverbis “making”. Thisis used to
echo an indication of whahakeis doing in each directory as it proceeds.

This macro is used by virtually all other macros that have names like XXXSubdirs().
NamedMakeSubdirs(name,dirs)

Invokes NameddigetSubdirs() to generate rules for ayetinamethat causes théall’’ target to be
built in the subdirectories named dys.

If you want CDEBUGFLAGS passed to theakeprocesses forked in each subdirectting Imake-
file should have a line at the top that says:

# define PassCDebugFlags 'CDEBUGFLAGS=$(CDEBUGFLAGS)’

MakeSubdirs(dirs)
Equivalent to NamedMakeSubdirs(all,dirs).
DependSubdirs(dirs)

Invokes NameddmetSubdirs() to generate rules fordepend’ target that causes thelépend’ tar-
get to be built in the subdirectories namedibyg.
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InstallSubdirs(dirs)

Invokes NameddigetSubdirs() to generate rules foriastall’” target that causes thén'stall” target
to be built in the subdirectories nameddiss.

This macro is automatically invoked if IHaveSubdirs is #define’tiakefile in which case SUB-
DIRS should be set to the names of the subdirectories involved.

InstallManSubdirs(dirs)

Invokes NameddmetSubdirs() to generate rules for ‘@nstall.man’ tamet that causes the
“install.man’target to be built in the subdirectories namedibyg.

This macro is automatically invoked if IHaveSubdirs is #define’thakefile in which case SUB-
DIRS should be set to the names of the subdirectories involved.

IncludesSubdirs(dirs)

Invokes NameddrgetSubdirs() to generate rules foriacludes’ target that causes théncludes’
target to be built in the subdirectories namediivg.

This macro is automatically invoked if IHaveSubdirs is #define’thakefile in which case SUB-
DIRS should be set to the names of the subdirectories involved.

NamedCleanSubdirs(name,dirs)

Invokes NameddigetSubdirs() to generate rules for sgimamethat causes théclean” target to
be built in the subdirectories nameddiss.

CleanSubdirs(dirs)
Equivalent to NamedCleanSubdirs(clean,dirs).

This macro is automatically invoked if IHaveSubdirs is #define’thiakefile in which case SUB-
DIRS should be set to the names of the subdirectories involved.

NamedTagSubdirs(name,dirs)

Invokes NameddmgetSubdirs() to generate rules for ayetnamethat causes th&ags’ tamget to be
built in the subdirectories named dys.

TagSubdirs(dirs)
Equivalent to NameddgSubdirs(tags,dirs).

This macro is automatically invoked if IHaveSubdirs is #define’tiakefile in which case SUB-
DIRS should be set to the names of the subdirectories involved.

MakeLintSubdirs(dirs,target,subtarget)

Invokes NameddigetSubdirs() to generate rules for ay&dtargetthat causes the getsubtagetto
be built in the subdirectories nameddis.

LintSubdirs(dirs)
Equivalent to MakeLintSubdirs(dirs,lint,lint).

This macro isot automatically invoked if IHaveSubdirs is #define’dmmakefile you need to do so
yourself.
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MakeLintLibSubdirs(dirs)
Equivalent to MakeLintSubdirs(dirs,lintlib,lintlib).
MakeMakeSubdirs(dirs,target)
Generate rules for a gettargetto generate Makefilein the subdirectories named dis.

In R4, ‘Makefiles” rules handle values of ${P} that are either relative or absolufEhe R3 rule
only handled relative values.

MakeNsubdirMakefiles()

Generate a set of very very very ugly but quite wonderful rules for use by MakeMakeSubdirs().
Automatically invoked by MakefileSubdirs(); you shouldméed to do so yourself.

MakefileSubdirs(dirs)
Generate rules to builtMakefiles” targets in the given subdirectories.

This macro is automatically invoked if IHaveSubdirs is #define’thakefile in which case SUB-
DIRS should be set to the names of the subdirectories involved.

CppScriptTarget(dst,stc,defs,deplist)

Generate rules to build a shell scrilst from src. It figures out how to do this correctly for the -cur
rent platform depending on the value of ExecableScrigessis any extra flags, such as sDto
pass through to the preprocessieplistnames any tgets that must exist befodstcan be built.

MakeScriptFr omCpp(name,defs)
Generate rule to build a scriphmefrom name.cpp defsis as for CppScrip@diget().
MakeDir ectories(step,dirs)

Generate rules for tgetstepto create the directories nameddiss. This is often used to make sure
that installation directories exist before trying to install files in th@xat all verions ofnstall create
missing directories.)

MakeFonts()

Generate rules fotfonts.dir” target to build font databadents.dir The makevariable OBJS must
be set to the name of the files that should exist before the database is built.

InstallFonts(dest)
Generate rules to install the directdonts.dirinto destusing installation flags INSTDR-LAGS.
InstallFontAliases(dest)

Generate rules to install font alias databfs#s.aliasinto destusing installation flags INSTDA
FLAGS.

FontTarget(basename)
Generate rules to create a font file by conveiagename.bdd basename.snf
CompressedFontarget(basename)

Generate rules to create a compressed font file by convédsename.bdfto basename.snf,4
suppose).
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AlIT arget(depends)

Generate rule for arall’’ tamet to build tagets named bglepends

7. Imakefile

If HasSaberC is #define’d, some special S&beules are generated.

Some symbols that you may want to #define (as nothing) at the tmakefileare:
IHaveSpecialMakefileTarget

If not #define'd (the normal case), Makefi(eJet() is automatically invokedIf #define’'d, it's
assumed that you want to explicitly invok&akefilebuilding macro yourself.

MakefileAdditions

If #define’d, MakefileAdditions() is automatically invoketHowever MakefileAdditions() appears
not to be defined anywhere, and | have no idea what it is supposed to do.

IHaveSubdirs

If #define’d, you should set SUBDIRS to the names of the current directabgdirectories, and sub-

directory-traversing rules for generatinijlakefile”, *‘install”’, *‘install.man’, ‘‘clean’, ‘‘tags” and
“includes’ tamgets will be automatically invoked.

If you set SUBDIRS to the empty valuéSUBDIRS=") and rebuild theViakefile you will either be
in for a long wait whenever you make any of the recursigetarabove or you'll get a syntax error
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