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Sun supplies ersions ofimake, xmkmf and theimake configuration files on its systems thawvédeen
modified from standard X1lewsions. Presumabtye aim of these modifications is to neaknake easier
to use under Solaris and Opemmdbws, ut the modified tools va& been the cause of somefiti€ilty over
the years.This document describesyado overcome these ditulties. Itsaims are tw:

» To make it easier to use Susimake/xmkmsetup with the configuration files that Sun supplies.

» To make it easier to use Susimake/xmkmfsetup with other configuration files, such as the standard
X11 files.

| believe the information presented here is correct, &t the moment &' being presented on a “field test
ready" basis.Feedback will impree its usefulnesslIf you try the instructions, please let me knthe
results (whether or not the instructionsried for you). If you find errors, please let me kmo Sugges-
tions and comments are also welcorhean be reached dubois@primatavisc.edu

Version Numbers

The table bel shows some of the (for our purposes) more importarsions of Solaris, SunOS, and
OpenWndows, and ha they correspond. AOpenWndows 2.0,imake support is X11R4-basedBegin-
ning with OpenVihdows 3.3,imake support is X11R5-based (with some R6 modifications), withxhepe
tion thatxmkmfis based on the\® 2.0 version ofxmkmf Begnning with OpenVihdows 3.4, Motif header
files and libraries are included for Common Desktopifenment (CDE) support.

Solaris | SunOS | OpenWindows | Comment

1.0 41.1B | 2.0 imake tools are X11R4-based

1.1 4.1.3 3.0

2.0 5.0 3.01 SunO%ecomes SVR4-based

2.3 5.3 3.3 imake tools become X11R5-based (+X11R6 mods)
2.4 5.4 3.4 Motif header files and librarieswancluded

2.5 5.5 3.5 Currenversion

Sunsimake tools are installed undéusr/openwinso I'll refer to them in terms of the Openwlows ver-
sion in which thg first appearedFor example, "GV 2.0 imake" means thémalke included with Open-
Windows wersions 2.0 through 3.2, whereadN@.3 imake" means thémake included with Open\idows
versions 3.3 and uplf you dont know what \ersion of Open\WWidows you hae, run uname —rto find out
your SunQS grsion humbetthen see the table for the corresponding Opad@ws version.

Assumptions

In this document, | makthe folloving assumptions about directory and file locations:
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» The OPENW NHOME ervironment \ariable has aalue of/usr/openwin (If the value is diferent on
your system, substitute thadlue wheneer you sedusr/openwirbelow.)

» imake andxmkmfare located idusr/openwin/bin(and also inusr/openwin/bin/xvi&, which is a sym-
link to /usr/openwin/bilj | assume that your search path is set up so that you get the {DpensV
versions of imake or xmkmf not versions installed somdere else such agusr/bin/X11 or
/usr/X11R6.1/bin

» The configuration files are located/irsr/openwin/lib/config

Problems
Briefly, you can gpect sgere problems if you hae the QN 2.0 tools (i.e., OpenWdows earlier than 3.3):

» Use of the ewvironment \ariable OPENW NHOVE by imake may cause configuration files not to be
found.

* xmkmfpasses incorrectguments tomalke.
» The configuration files donknow where ag of the OpenVWihdows stufis.
* The ON 2.0 tools dort handleXCOMMor Nul | Par anet er .

Sun straightened out most of these problems in later rele@ibesefore, you canxpect fever difficulties
if you have the ON 3.3 tools (i.e., OpenWdows 3.3 or later), which betia much more reasonablyThe
main problems are these:

» xmkmf(still) passes incorrectguments tomale (although in a ditrent vay).
» The wronginstall command can be selected.
» The configuration files dohknow how to find ary CDE stuf.

There are other miscellaneous issues as well, such as thatsmonvof QV xmkmfknows about the-a
option that X1Ixmkmfunderstands from R5 on.

The causes of these problems and tw deal with them are described in the sections falg. Someof

the solutions imolve replacing Surs tools. For instance, each Surension ofxmkmfis broken in some
way, dthough the particular problems arefdient for each ersion. Br purposes of illustration, | stvo
what the problems are andviado edit xmkmfto fix them. But | recommend instead that you just grab an
already-modified &rsion that fies the problems and also ad@soption support.See the sectio®btain-

ing Replacement Tools for instructions on hw to get these alternatesxsions.

| advise you to mad a kackup cop of any file you modify or program you replace, in case you enak
mistale a want to undo your actionsThat also allws you todiff the original file with your modified cep
later to see what you did.

Fixing OW 2.0 imake Support
This section describes what you need to do toenttek ON 2.0 tools usable.

Praoblem: Use of the evironment \ariableOPENW NHOVE by OW 2.0 imake may cause configuration files
not to be found.

Description: Standard X1imake looks for—Ipat hnarme in its agument list to find out the pathname of
the directory in which the configuration files are locat&henWndows imake is nonstandard because it
also use©PENW NHOVE to locate configuration filesThe 2.0 and 3.3arsions of @V imalke differ some-
what, though.
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OW 33 imake looks in thelib/config directory undetOPENW NHOME if that ervironment \ariable is set
and no-I agument is gien. OPENW NHOVE typically has a &lue of/usr/openwin so the efect is that
imake defaults to looking inusr/openwin/lib/configor configuration files when nel agument is gien.
This males it easier to iroke imale if you're using Surs mnfiguration files.Since you caneride the
use of OPENW NHOVE by specifying-1 on the command line to specifyyaset of configuration files you
want, ON 3.3 imake presents no special problems.

However, OW 2.0 imake is less cooperate. It insists on looking undéBPENW NHOVE if that variable is
set. Itdoes this een if you specify an-I argument on the command lin&his slarish dependence on
OPENW NHOVE makes—I1 useless for indicating where the configuration files #rgou only want to use
the OpenVihdows configuration files, that may not be a probldBut if you want to use another files,
you cant easily do so.Any imake that males this dificult must be considered brek.

If you dont know which version ofimake you hase, make sure OPENW NHOVE is set, then run the follo
ing command:

% imke -v -s/dev/null -T/dev/null -f/dev/null -I1/abc

This command tellgmake to display thecppcommand it uses to generate Méles. (You can safely run
thisimake command aywhere, because thidev/null aguments kep it from actually creating wfiles.) If

you see only-l/abc in the cpp command, youke okay If you see-Il/usr/openwin/lib/configpreceding
—l/abc, yourimake is broken.

There are tw workarounds if you hae a Wokenimake, dthough both are problematic:

e If you unsetOPENW NHOVE, imake uses command-linel arguments in the normalay. This is a
poor solution because it breaksyather programs that assur@PENW NHOVE has the correctalue.
One of these is theW® 2.0 xmkmf so this is a serious problem.

« If you set the anronment \ariablel MAKEI NCLUDE to an—I amgument that specifies where to look for
configuration files| MAKEI NCLUDE takes precedencesen over OPENW NHOVE. This is a poor solu-
tion if you routinely use di€rent sets of configuration files because yoteha change the alue eery
time you vant to specify a diérent set.

A better solution to the problem is to VesOPENW NHOVE set lut replace Sus’'imalke with the one from
X11R6.1. Havever, note that replacing @ 2.0 imalke is not suficient; you also need to fixmkmfand the
configuration files, as described helo

Problem: xmkmfpasses incorrectguments tomale.

Description: OW 2.0 xmkmfdetermines which guments to pass tmake in a section that looks likthis:

i f [ -n "$topdir" ]; then

args="-1$topdir/config - DTOPDI R=$t opdi r - DCURDI R=$curdir"
elif [ -n "$OPENW NHOVE" ]; then

args="-DUsel nstal | ed "$OPENW NHOVE/ | i b/ confi g
el se

args="-DUselnstal l ed "/usr/lib/X11/ config
fi

The first case handles using configuration files located within the X11 source tree, and does not concern us
here. Thesecond and third cases determine whether to use installed @ulems/ or X11 configuration

files. If OPENW NHOME is set,xmkmftells imalke to use the Openifdows files. Otherwisexmkmfspeci-

fies the standard X11 files lasr/lib/X11/config —DUselnstalledis passed in both cases to indicate use of
installed configuration files(This is important so that a subsequerale Makefile command continues to

use the same installed files as those that were usedddhe Makefilein the first place.)

The error in thexmkmffragment just shen is that neither of the last twcases hasl before the configura-
tion directory pathnameThis cause@mnale not to interpret them as locations in which to look for configu-
ration files. To fix this, add- | before the pathnames:
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if [ -n "$topdir" ]; then

args="-1$topdir/config - DTOPDI R=%t opdi r - DCURDI R=$curdir"
elif [ -n "$OPENW NHOVE" ]; then

args="-DUsel nstal | ed "-1$OPENW NHOVE/ | i b/ confi g
el se

args="-DUselnstalled "-1/usr/lib/X11/config
fi

Problem: The OV 2.0 configuration files dohknow where ag of the OpenVihdows stufis.

Description: OW 20 OpenVihdows configuration files are essentially identical to the corresponding
X11R4 files. In fact, thg are so close that the parameters indicating where to find thirgX1ik header
files and libraries hae the same alues as in the X11R4 filesThat's a poblem, because Openidovs
locates those files under thesr/openwinhierarcly. Consequentlyany Makefile built using the QV 2.0
configuration files wn't be able to find ag OpenWndows stuf, and therefore probablyom’t build appli-
cations successfully

To fix this problem, add the foling lines tositedefto tell the configuration files about thesr/openwin
hierarcly:

#i f ndef OpenW nHone
#defi ne OpenW nHorre /usr/openw n
#endi f

OPENW NHOME = QpenW nHone

#i f ndef BinDir
#define BinDir $( OPENW NHOME) / bi n
#endi f

#i fndef LibDir
#define LibDir $(OPENWNHOME)/lib
#endi f

#i f ndef | ncRoot
#defi ne | ncRoot $( OPENW NHOME) /i ncl ude
#endi f

#i f ndef St andardl ncl udes
#def i ne Standardl ncl udes -1 $( 1 NCROOT)
#endi f

#i f ndef ExtraloadFl ags
#def i ne ExtraloadFl ags - L$( OPENW NHOVE) /| i b
#endi f

The QW 3.3 configuration files dohhavethis problem (as long &83PENW NHOVE is set correctly in your
ernvironment), becaussite defcontains the follaing line:

#def i ne Project Root $( OPENW NHOVE)

This line equated’r oj ect Root to the alue of OPENW NHOVE. Location parameters for Open-
Windows-related stidfare anchored t®r oj ect Root , so they get the correctalues.

The ne&t two problems are not Sun-specific; yhaccur with aly X11R4-based configuration files if yog’
building Makefiles from Imakfiles that were written assuming the use of configuration files based on R5 or
later Since OV 2.0imaketools are R4-based, fiee subject to these tmproblems.

Praoblem: XCOWMIis not handled correctly by theXD2.0 imalke tools.

Description: As of X11R5,XCOWIs used for writing comments that should appear Makefile For
example:
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XCOW this is a conment

When the abee line is written in arimakefile, XCOVMis supposed to be translated#toresulting in a line
in theMakefilethat looks lile this:

# this is a coment

However, the OV 2.0 imake tools are X11R4-based and dbkhow about XCOWM resulting in literal
instances oKCOWIin your Malefiles.

The best \ay to address the problem is to replaoake with the current grsion from X11R6.1.R6.1
imake handlesxCOWinternally. Another stratgy that often werks (and may be easier) is to add the fol-
lowing lines to the top dimaketmpl:

#i f ndef XCOWM
#defi ne XCOW #
#endi f

There is a widely-circulated patchxmkmfthat adds DXCOMME/ * * [ # to the aguments passed tmale.
That's anly half a solution: it cause$COVMto be processed when you namkmf but not if you runmale
Makefilelater.

Problem: Nul | Par anmet er is not handled correctly by theXD2.0 imale tools.

Description: Nul | Par amet er originally appeared in X11R5, defined as the empteriokit's used in
rule invocations to indicatexglicitly that an agument is empty Howeve, the ON 2.0 imale tools are
X11R4-based and darknow aboutNul | Par anet er, resulting in literal instances dlul | Par anet er
in your Malefiles. D fix the problem, add the folldng line to yourdmake rulesfile:

#defi ne Nul | Paranet er

Fixing OW 3.3 imake Support

The OV 3.3 tools are pretty usable as supplied by Slinis section describes some things you can do to
make them more usable.

Problem: xmkmfpasses incorrectguments tomale.

Description: OW 3.3 xmkmfdetermines which guments to pass tmakein a section that looks likthis:

if [ -n "$topdir" ]; then
args="-1%$topdir/config - DTOPDI R=%t opdi r - DCURDI R=$curdir"
elif [ -n "$OPENW NHOVE" ]; then
args=" "-1$OPENW NHOVE/ | i b/ confi g
el se
args=" "-I1/usr/lib/X11/config
fi

The first case handles using configuration files located within the X11 source tree, and does not concern us
here. Thesecond and third cases determine whether to use installed @ukai/ or X11 configuration
files. If OPENW NHOME is set,xmkmftells imalke to use the Openitdows files. Otherwisexmkmfspeci-
fies the standard X11 files lasr/lib/X11/config There are no missingl’s in the second and third cases
(as there are with theV®@ 2.0 xmkmf), but notice that DUsel nst al | ed has been deletedvly guess is
that Sun intends this not to matter for the Opamlaivs case, because Sun defitis®l nstal | ed in
sitedefto force it on. However, the definition is incorrect; see discussion bel@t any rate, its important
not to delete DUsel nst al | ed for the X11 case because the X11 filegezt it to be passed on the com-
mand line. If xmkmfdoesnt specify that agument, ap subsequenimale Makefilecommand wen'’t find the
installed X11 files.To fix the problem, change the fragment justvehdo restore theDUsel nst al | ed
arguments:

if [ -n"S$topdir" ]; then
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args="-1$topdir/config - DTOPDI R=$t opdi r - DCURDI R=$curdir"
elif [ -n "$OPENW NHOVE" ]; then

args="-DUsel nstal | ed "-1$OPENW NHOVE/ | i b/ confi g
el se

args="-DUselnstalled "-1/usr/lib/X11/config
f

In addition to modifying @/ 3.3 xmkmf you should fix @V 3.3 sitedef which definedJsel nst al | ed
incorrectly The releant line looks lile this:

#define Uselnstalled YES
There are tw problems here:

» First, the definition is misleadingAs written, the definition seems to imply that if you changed the
value toNQ, it would male adifference. Buft wouldn't: the configuration files ner test the alue of
Usel nst al | ed, they only test whether or not #'defined. Usel nst al | ed should not be defined as
YES or NG, it should simply be defined as nothing or left undefined.

e Second, definindJsel nst al | ed unconditionally (as is done ab® may result in "macro redefini-
tion" errors ifimake happens to be woked with ~-DUselnstalledon the command line (as it will be if
you runmale Makefilelater).

You ocould get around these problems byiiéing the definition as folles:

#i fndef Uselnstalled
#define Uselnstalled
#endi f

But you'e better dfto remove the definition fromsitedefentirely. If you've made the change tamkmf
shavn abwe, xmkmfdefinesUsel nst al | ed for you aryway.

Problem: | nst al | Cnd in the QW 3.3 configuration files may select the wrangtall command.

Description: The walue of ofl nst al | Cnd is simplyi nstal | . Depending on he your search path is
set up, you may get either the Systeabaged/usr/shin/installor the BSD-basedusr/ucb/install The
install rules in the configuration filegmect a BSD grsion, so change thalue ofl nst al | Cnd in sun.cf
to explictly select the proper one as falls:

#define Install Crd /usr/ucb/instal
Problem: The ON 3.3 configuration files dohknow how to find ary CDE stuf.

Description: Those systems on which Sun ships CDE Motif include Motif libraries and header diles, b
the configuration files do not includeya@DE support. If you wish to deelop applications under CDE
Motif, you must modify your Openidows configuration filesFor a set of patches to the files that reak
the appropriate changes, see the se€ibtaining Replacement Tooals.

Miscellaneous | ssues

This section describes what to do aboariaus other issues that doféll into the catgories already dis-
cussed.

Problem: xmkmf(all OW versions) doeshunderstand thea option.

Description: Beginning with X11R5, standard XDmkmftakes a—a argument that tells it to run the fol-
lowing commands after generating takefile:

make Makefiles
make i ncl udes
make depend
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Sun’s xmkmfwas initially based on X11R4&mkmf and subsequentevsions hee reve been updated to
provide this functionality SeeObtaining Replacement Toolsto obtain a ersion that understands.

Praoblem: The OV 3.3 configuration files dohsupportgcc

Description: Sun stopped including a C compiler with their systems as of SunO3's.xossible to get
gccfor free, ut the configuration files shipped withND3.3 arent set up to use itery well. See the sec-
tion Obtaining Replacement Tools for some notes on changes you can enakyour configuration files to
addgccsupport.

Obtaining Replacement Tools

Replacement or auxiliary tools that neakeasier to usémake under OpenWidows are gailable at either
of these locations:

http://ww. primate. w sc. edu/ sof t war e/ i make- st uf f
ftp://ftp.primate.w sc. edu/ sof t war e/ i make- st uf f

The tools are proded in the form of atar file that has beemzip'ed (openwin-support.tag? or
compessed (openwin-support.taZ). Transfer the one you amt and rungunzip (or uncompess to
recover openwin-support.tar Then etract the files:

% tar xf openw n-support.tar
You may need to use the folling command instead on System V systems:
% tar xof openw n-support.tar
Thetar command unpacks the distuiiion into a directoryppenwin-supporthat contains the folleing:

» A version ofxmkmfthat doesn’havethe problems of the W 2.0 and 3.3mkmf and that understands
the—a option.

e Binaries of the X11R6.1ersion ofimake and maledependhat run under BSD-based SunOS 4.x or
System Wbased SunOS 5.x.

» Configuration file modificationsThese include an addendum foM2.0 sitedefto let the 2.0 configu-
ration files knav about the Open\dows hierarcly, a €t of patches for the\® 3.3 configuration files
to add CDE support, and notes on using tié 3 configuration files witlgcc

» Installation instructions.
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