7. Make Utility
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* make utility ?
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X object file
header, source code file, object,

make utility
Make Utility
<« make . ,
make Makefile
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Makefile

o

L /4

< Makefile
% (Target), (dependency),
(command) (rules) .
- Target : Command ,
(Object file)
- Dependency : (Target)
- Command : Command (Dependency)
, (Target)
Bash
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< Makefile

‘0

% main.c, read.c, write.c 0.h
read.c defs.h , wirte.c buffer.h

L)

$gcc -c main.c
$gcc -c read.c

$gcc -c write.c

$gcc -0 test main.o read.o write.o




‘yy Makefile

<+  Makefile

test: main.o read.o write.o
gcc -o test main.o read.o write.o

main.o : i0o.h main.c
gcc —-c main.c

read.o : i0.h defs.h read.c
gcc -c read.c

write.o : io.h buffer.h write.c
gcc —-c write.c

$make

gcc -c main.c
gcc -c main.c
gcc -c main.c

gcc -0 test main.o read.o write.o

Makefile



Makefile oy

make make

makefile
Makefile
makefile
make Makefile ,

sample main.o
1o.h, read.o 10.h defs.h, write.o 10.h buffer.h
main.c main.o , sample

10.h
, sample



‘yy Makefile

.0

L)

# Variables make Makefiles simpler
Objects = main.o read.o write.o

test: $(Objects)
gcc -o test $(Objects)

main.o : i0.h main.c
gcc —-c main.c

read.o : io.h defs.h read.c
gcc -c read.c

write.o : io.h buffer.h write.c
gcc —-c write.c

Makefile



3 Makefile L 4

)

L)

<« Makefile # )

<« Makefile ="

$C sl 1}

% Makefile

, Makefile
make
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‘yy Makefile

< make C .0 .C
gcc -c

#Letting make deduce the commands
OBJECTS = main.o read.o write.o

test: $( OBJECTS)
gcc -o test $( OBIECTS)

main.o : io.h

read.o : i0.h defs.h
write.o : io.h buffer.h
.PHONY : clean
clean:

—rm —f $( OBJECTS)
@rm —f test

Makefile



oy Makefile gy

)
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% clean (Target)

Phony Target
.PHONY ;

& m “-* make

, mkdir ht

RS rm @ make
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‘yy Makefile

Makefile
< Target

(dependency)

# Alternative sytle of makefile
OBJECTS = main.o read.o write.o

test: $( OBJIECTS)
gcc -o test $( OBJIECTS)

$(Objects) : io.h
read.o : defs.h

write.o : buffer.h

Makefile
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By Makefile ( R

<+ Makefile

L)

R/
0‘0

| Makefile
$() ${1$ |
$(..)

# Macro makes Makefile happy.
OBJECTS = main.o read.o write.o

test: $( OBJECTS)
gcc -o test $( OBJIECTS)

$(Objects) : io.h
read.o : defs.h

write.o : buffer.h
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B  Makefile ( )

X (Macro)

3 ‘,make —p’
make ( ,

ASFLAGS = (as )
AS=gas

CFLAGS=(gcc )
CC=gcc

CPPFLAGS = (g++ )
CPP=g++

LDFAGS = (ld )

LD =Id
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By  Makefile (

.0

L)

OBJECTS = main.o read.o write.o
SRCS = main.c read.c write.c

CC =gcc
CFLAGS = -g -C

TARGET = test

$(TARGET) : $(OBJECTS)
$(CC) -0 $(TARGET) $(OBJECTS)

clean :
rm -f $(OBJECTS) $(TARGET)

main.o : io.h main.c
read.o : io.h read.c
write.o: io.h write.c

$make

gcc -g -c main.c -0 main.o

gcc -g -c read.c -0 read.o

gcc -g -c write.c -0 write.o

gcc -0 test main.o read.o write.o

$make clean
rm -rf main.o read.o write.o test




ey Makefile

(Suffix)

/4

o (Suffix rule)

.C
(Object file)
.0

-SUFFIXS

.SUFFIXES : .c .o
OBJECTS = main.o read.o write.o
SRCS = main.c read.c write.c
CC = gcc
CFLAGS = -g —C
TARGET = test

TARGET (OBJE
3 8 $(TARGE%) $(OBJECTS)

clean:
rm —F $(OBJECTS) $(TARGET)

main.o : io.h main.c
read.o : 10.h defs.h read.c
write.o : i10.h buffer.h write.c

$make ) )

gcc -g -c main.c -0 main.o

gcc -g -c read.c -0 read.o

gcc -g -c write.c -0 write.o._

gcc -0 test main.o read.o write.o
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Ay Makefile (Suffix) Ay

make

.C .0 :
$(CC) $(CFLAGS) -c $< -0 $@

e make ;
.out.a.ln.o.c.cc.C.p.f.F.r.y.l.s.S.mod.sym .def .h .info .dvi .tex .texinfo .texi
.txinfo
o Makefile -SUFFIXES
make
A - A - A A 16



B  Makefile ( ) e

X (Internal macro)
< make
$* (Target)
$@ (Target)
$< (Target)
(dependency )
$? (Target)
( dependency )
N N - N N 17 . .



B  Makefile ( )

X (Internal macro)
main.o : main.c 10.h
gcc -c $*.c
(& $* main )
test : $(OBJECTS)
gcc —0 $@ $*.c (%0 $* test )
.C .0 :
gcc -c $< ( gcc -c $*.¢)
(8< .0
c ; main.o
main.c main.c  $< )
- - A A - S 18



U ) Makefile () ) )

<  Makefile

R/
0’0

Makefile , Y\

OBJECTS = shape.o \
rectangle.o \
circle.o \
line.o \
main.o \
read.o \
write.o \




‘yy Makefile ()

<  Makefile

< (Macro substitution)

$(MACRO_NAME : OLD=NEW)

MY _NAME = Hello World
YOUR_NAME = $(MY_NAME:Hello=Hi)

(Jack Jook . YOUR_NAME
World 2)

OBJS = main.o read.o write.o

SRCS = $(0BJS:.0=.cC)

(SRCS 0BJS .0 .C

SRCS = main.c read.c write.c)




iy Makefile () gy

<  Makefile

& (Automatic dependency)

make (target), (dependency), (command)
. Makefile
gcc M XX.c
make dep
| A 21



ey Makefile  (

)

o0
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.SUFFIXES : .c .0
CFLAGS = -02 -g

OBJS = main.o read.o write.o
SRCS = $(OBJS:.0=.c)

test : $(OBJS)
$(CC) -o test $(0OBJS)

dep :
$(CC) —M $(SRCS)

$make dep
$vi Makefile

main.o: main.c /usr/include/stdio.h /usr/include/features.h \
/usr/include/sys/cdefs.h /usr/include/libio.h \
/usr/include/_G_config.h io.h
read.o: read.c i0.h defs.h
write.o: write.c io.h buffer.h

(Makefile .)
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)

Makefile (

)

<  Makefile

(Multiple Target)

MakeFfile
3

0BJS1
0BJS2
0BJS3

all

testl :

SUFFIXES : .c .0
CC = gcc
CFLAGS = -02

9

main.o testl.o
main.o test2.o0
main.o test3.o0

SRCS = $(0BJS1:.0=.c) $(0BJS2:.0=.c) $(0BJS3:.0=.C)

- testl test? test3

$(0BJS1)
$(CC) -0 testl $(0BJIS1)
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‘yy Makefile

(

)

testl : $(0BJS2)
$(CC) -0 test2 $(0BIS2)

testl : $(0BJS3)
$(CC) -0 test3 $(0BIS3)

dep :
$(CC) -M $(SRCS)

$make all ( make)

gcc -02 -g -c main.c -0 main.o
gcc -0O2 -g -c testl.c -o testl.o
gcc -o testl main.o testl.o ( testl
gcc -0O2 -g -c test2.c -o test2.0

gcc -0 test2 main.o test2.0 ( test2 )
gcc -0O2 -g -c test3.c -0 test3.0
gcc -0 test3 main.o test3.0 ( test3 )
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‘yy Makefile

(

)

/4

<  Makefile

& make(Recursive make)
Makefile
- ( = Makefile
Makefile Makefile
subsystem: _
cd subdir; $(MAKE) ..... (D
subsystem: _
$(MAKE) -C subdir ..... (2)
( 1) @
subsystem : subdir Makefile
. MAKE make )
SUFFIXES

CFLAgs =-02 -g
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‘yy Makefile

(

)

all : DataBase Test <-

DataBase:
cd db ; $(MAKE) (db make )
Test:
cd test ; $(Make) (db make )
$make
cd db ; make

make[1]: Entering directory /home/raxis/TEST/src’
gcc -02 -g -c DBopen.c -o DBopen.o
gcc -02 -g -c DBread.c -o DBread.o
gcc -02 -g -c DBwrite.c -0 DBwrite.o
make[1]: Leaving directory /home/windows/TEST/src’
cd test ; make
make[1]: Entering directory /home/raxis/TEST/test'
gcc -0O2 -g -c test.c -0 test.o
make[1]: Leaving directory /home/windows/TEST/test’
(make 1

0 : 1




o

Makefile

() &

<  Makefile

R/
0’0

include
Pl
.=t touch

. touch

s - A - - - 4 s
= = = = - - . A

e _ P _ N — — P —N — — _ _ _ — — —
e N—— _ —

#define Pl 3.14

'make -t

. touch



3 Makefile o

<+ Makefile
-C dir

Makefile dir . make
-d
Makefile . (-debug) make
-h . (-help)
~f file file Makefile . (-file)
-r

(Suffix rule ) (-=no-builtin-rules)

-t . (-touch)
-V make . ( GNU make 3.73 .) (-version)
-p make . (-print-data-base)

-k make (-keep-going) -k

- - A - -
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‘yy Makefile

\/
0’0

Makefile

HOSTARCH := $(shell uname -m | sed -e s/i.86/i386/ -e s/sundu/sparc64/ \
-e s/arm.*/arm/ -e s/sall0/arm/ -e s/macppc/ppc/)

HOSTOS := $(shell uname -s | tr A-Z a-z)
ifeq ($(HOSTARCH),ppc)

CROSS_COMPILE =

else

CROSS_COMPILE =

endif

export CROSS_COMPILE HOSTARCH

TOPDIR 1= $(shell if [ "$$PWD™ 1= "" 7; then echo $3$PWD; else pwd; fi)
export TOPDIR

include $(TOPDIR)/config.mk

SUBDIRS = common driver

#0BJS = ascu/libascu.a

OBJS += driver/libdriver.a

#0BJS += net/libnet.a
0BJS += common/ 1 ibcommon.a
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Makefile

all:

ascu:

subdirs:

depend dep:

clean:

clobber:

ascu

@for dir in $(SUBDIRS); \

do \

done

$(MAKE) -C $$dir || exit 1 ; \

depend subdirs $(0BJS) $(LDSCRIPT)

rm -f ~find

rm
clean
rm -f ~find

$(CC) -o ascu_prog $(0BJS) -D_REENTRANT -Ipthread

@for dir in $(SUBDIRS) ; \
do \

$(MAKE) -C $$dir || exit 1 ; \
done

@for dir in $(SUBDIRS) ; \
do \

$(MAKE) -C $$dir .depend ; \
done

. -type T\
\( -name "*.0" -0 -name "*.a" \) -print’
-f ascu_prog ascu.elf ascu.map

. -type T\
\( -name .depend -name "*.0" -0 -name "*.a" \) \
-print”

rm -f ascu_prog ascu.elf ascu.map
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‘yy Makefile

include $(TOPDIR)/config.mk

LIB = ascu
LIBDIR = lib$(LIB).a
OBJS = $(patsubst %.c,%.o,$(wildcard *.c))

$(LIBDIR): .depend $(0BJS)
$(AR) crv $0 $"

HH R R R R R R R R R B T R R R R B R B R R R

.depend: Makefile $(S0BJS:.0=.S5) $(0BJS:.0=.c)
$(CC) -M $(CFLAGS) $(SOBJS:.0=.S) $(0BJS:.0=.C) > $0

sinclude .depend

HEHH BB R R B R R B R R B R R B R
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‘yy Makefile

Makefile dependency

main.o: main.c /usr/include/stdio.h /usr/include/features.h \
/usr/include/sys/cdefs.h /usr/include/gnu/stubs.h \
/usr/lib/gcc-1i1b/1386-redhat-1inux/egcs-2.91.66/include/stddef.h \
/usr/lib/gcc-1i1b/1386-redhat-1inux/egcs-2.91.66/include/stdarg.h \
/usr/include/bits/types.h /usr/include/libio.h \
/usr/include/_G_config.h Zusr/include/bits/stdio _lim.h \
/usr/include/bits/stdio.h
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