CSIe05

Imake



What isimake?

imake is designed to deal with the insidious problem that
make files are not portable

make
« WecreateaMakefile using our favorite editor

 makethen readsthis Makefile and creates our target
files according to the instructions contained within

imake
e Wecreate an Imakefile with our editor

« imake then readsthe Imakefile along with system
dependent configuration filesand then createsa system
appropriate Makefile

* makethen readsthissystem appropriate M akefile and
outputsthe desired target files

When we move our softwareto a new machinewe are not
faced with editing the Makefile in order to hand craft the
system specific code

e Instead we merely rerun our imake procedure

X1l istypically installed with it



Advantages of imake

Easer towritean Imakefilethen a M akefile
Easer to collaborate with individuals

Allows one towork painlessly in a heter ogeneous
environment

Eases software distribution

Obviously eases porting softwar e to new platforms



Theimake Toolkit

e Minimum requirements
« imakeand a set of configuration files
e cpp and make
o xmkmf
» Bootstrapsa Makefile from an Imakefile

e Other needed programs
* makedepend
» Generates header file dependenciesfrom C sourcefiles

e mkdirhier

« Createsdirectoriesduring fileinstallation operations if
your system does not support mkdir -p

e Dbsdinst or install.sh

 Thisingtallsfilesin the case wher e one does not have a
BSD compatibleinstall program



Ascertaining the State of Your imake

| nstallation

* cpp and make are pretty standard on most UNIX/LINUX
installations

* imake, xmkkmf are usually found in X11-related directories and
per haps some X11 configuration files

e Look herefor configuration files
» lib/X11/config under /usr or /usr/X11Rn
e nindicatesa release number
« Mightalsotry

« /var/X11Rn, /opt/X11Rn /local/X11Rn,
/usr/openwin/lib/config

 which imake

 Look for imakein
o Jusr/bin/X11
o /usr/X11Rn/bin
o /var/X11Rn/bin
o /opt/X11Rn/bin
» /local/X11Rn/bin
» /usr/openwin/bin

e find/-namelmaketmpl -print
e find/-nameimake -print
e Setting path (under csh or tcsh)
o set path = (dirldir2dir 3/usr/X11R6.1/bin)



Obtaining the Necessary Software

 Look for the software under
e http://www.primate.wisc.edu/software

« Minimally one neads
e Oneof theitools... files
e Purusethe Readmefiles



Simple Exercise 1
Write an | makefile and Generatethe
M akefile

o Step 1- Create avacuous I makefile
o cp /dev/null Imakefile

e Step 2 - The paradox
« WewishtouseaMakefileto runimakefor usbut we
need to run imake to create the necessary Makefile
* Approach 1 -runimake manually
» Approach 2 -use bootstrap program
o xmkmf

» This producesthe necessary Makefileto run
imake

o Step 3 - usethe makefile as usual
 makeclean
 Removesany garbagefiles
- make
» Produces no output since thereisnothing to build
yet
 make Makefile

* Regenerates current Makefile after moving existing
Makefile to M akefile.bak




Simple Exercise Number 2
Building aSimple Program - |

Goadl
 Useimaketo build a simple hello world program.

The program
#include <stdio.h>

main(){
printf(“ hello, world \n"):

A hand configured Makefile
hello: hello.o
cc-ohellohello.o

Compilation of the program using make
make
cc-c hello.c
cc-o hello hello.o



Simple Exercise Number 2
Building a Simple Program - ||

Using imake for this compilation
Edit Imakefileto include

Nor malProar

amT ar get

(hello.hello.o,NullParameter ,NullParameter ,NullPa

rameter)

Nor malProgramT arget() is called therule

Rulesaredefin

ed in the configuration files

Rulestake arguments

e EX.

» NormalProgramTarget

First Arg = Name of program to build
Second Arg = Object fileor filestousein
building

Third , Fourth, and Fifth = Rules
required for more complicated tar gets

Step 2 - Rebuild the M akefile

make M akefile

Step 3 - Build the program

make hello




Simple Exercise Number 2
Buildinga Smple Program - 111

Step 4 - Run the program

« hdlo

Step 5 - Clean thingsup
 makeclean




What Have We Done So Far ?

Written an I makefile

Bootstrapped theinitial M akefile with xmkmf
Used the Makefile to regener ate itself

Used the Makefile to build a program

Used the Makefileto remove debris



Exercise 3 - Examining the M akefile

e What isin our imake created M akefil e?

« Alongwith alarger amount of other stuff there should
bethe5lines

hell o: hello.o
$(RM) $@

$(CCLINK) - 0 $@ $(L DOPTIONS) hell 0.0
$(LDLIBS) $(EXTRA_LOAD FLAGS)

clean::
$(RM) hello

 What about all of the other complexity?
* Providesflexibility
« Entersviathe configuration files

 Most usersdon’t neal to write configuration files
and hencedo not need to understand the full
complexity of the matter

 Oneoften does not even nead to look at the imake
created M akefil es

* How often does one modify postscript files by
hand?



How It All Fits Together?

Configuration File

Complex

Contains Machine

Specific Details
Makefile
Complex
M achine Dependent
Imakefile
Simple

Machine I ndependent




Exercise4 . Generating Header File
Dependencies

Sometimestar gets are dependent on header files.
« Example
» hello.cisdependent on stdio.h
L ocation of stdio.h is machine dependent
* Hence header file dependencies are machine dependent
 Wewill use makedepend to handlethis
« Thiswill beincorporated into our Imakefile
Modify I makefileto resemble
SRCS = hello.c

Nor malProgramT ar get(hello, hello.o, Null Parameter,
NullPar ameter, NullPar ameter)

DependTarget()
Rebuild the M akefile
 make Makefile
Generate the dependencies
 makedepend
Rebuild the program
« makehello




Exercise5 - Multiple SourceFiles
and Dependencies

* Suppose that we had two programs
» good.c
main()
{
__bve();
1
 byec
#include <stdio.h>
bye()
{

printf(“ goodbye, cruel world\n”):

1

e Hereisthe modified | makefile
SRCS = hello.c good.c bye.c

Nor malProgramT ar get(hello, hello.o,NullParameter,
Null Paramater, Null Parameter)

Nor malProgramT ar get(goodby, good.o,bye.o,
Null Parameter, Null Parameter, NullPar ameter)

DependTarget()

* Rebuild Everything
make makefile
make depend




Why We Need the All Target

« Wewould liketo be able to execute make all
 Will not work with current version of the Makefile
« Thereisnoall target

 What if we executejust make

* Only makesthefirst target in the Makefilewhich is
hello

e Thisisonlytruefor certain distributions



Exercise6- TheAll Target

« We modify our | makefile asfollows
SRCS = hello.c goodbye.c
AllTarget(hello)

Nor malProgramT ar get(hello, hello.o,NullParameter,
NullParamater, NullParameter)

AllTarget(goodbye)

Nor malProgramT ar get(goodbye, good.o,bye.o,
NullParameter, NullParameter, NullPar ameter)

DependTarget()

 We have changed the makefile so we must rebuild the
M akefile

« make Makefile

* Rebuild the dependencies
« make depend




Observations about the All Target

It isthefirst target in thefile so just make worksaswe
desire

make all also hasthe desired effect



Exercise 7. Checking Source Files

e ThereisaUNIX source code checker known aslint. It is
used to find problemsin your source code.

e Our modified Imakefile looks like
SRCS = hello.c goodbye.c
AllTarget(hello)

Nor malProgramT ar get(hello, hello.o,Null Parameter,
NullPar amater, NullPar ameter)

AllTar get(goodbye)

Nor mal ProgramT ar get(goodby, good.o,bye.o,
NullPar ameter, NullPar ameter, Null Par ameter)

DependTarget()
LintTarget()
* Rebuild the M akefile and regener ate the dependencies
e Torunour program through lint we merely execute
 makelint




Exercise 8: Installing the Program

Currently our Imakefile does not install our program
anywhere. It does not generate any install entries.

| nstall Program(program, directory)

Our modified I makefile
SRCS = hello.c goodbye.c
AllTarget(hello)

Nor malProgramT ar get(hello, hello.o,Null Parameter,
NullPar amater, NullPar ameter)

| nstallProgram(hello,$(BI NDI R))
AllTarget(goodbye)

Nor mal ProgramT ar get(goodbye, good.o.bye.o,
NullPar ameter, NullPar ameter, Null Par ameter)

| nstall Program(goodbye, $(BINDIR))
DependTarget()
LintTarget()
e BINDIR
o J/usr/X11R6.1/bin
o Jusr/bin/X11
* Rebuild Makefile and dependencies

» Toenvokethe Makefileto show what it would do without
actually running it we execute

e make-ninstall




Reaommended References

« “Practical Software Engineering Softwar e Portabili ty with
imake,” Paul Dubois



