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WOWLiNUE Releaze 7.1 <Paran)
Kernel 2.4.2-3 on an i686
login: jkim

Pazsword:

Lazt login: Yed Apr 23 @2:28:37 from 203.237.203.148
[jkimBlocalhost jkimls _
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JF 'Yl 203.237.203.229

Kernel 2_4.2-

login: jkim

Pazsword:

Last login: Wed Apr 23 B9:28:37 from 2683 .237.203.148
[jkimPlocalhost jkiml$ nmkdir programg
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Kernel 2_4.2-

login: jkim

Pazsword:

Last login: Wed Apr 23 B9:28:37 from 2683 .237.203.148
[jkimPlocalhost jkiml% mkdir program

[jkimPlocalhost jkiml$ cd programg
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o8 24 203.237.203.229

WOWLiNUE Releaze 7.1 <Paran)

Kernel 2.4.2-3 on an i686

login: jkim

Pazsword:

Last login: Wed Apr 23 B9:28:37 from 2683 .237.203.148
[jkimPlocalhost jkiml% mkdir program

[jkimPlocalhost jkiml% cd program

[jkimPlocalhozt programld vwi 1_1.c
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printf <

"1 1.c" [Newl 6L, 49C written
[jkimPlocalhost programlé ls

1_1.c

[jkimPlocalhost programls gee 1_1.c
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o8 24 203.237.203.229

"1_1.c" [Mewl 6L, 49C written
[jkimPlocalhost programl? ls

1 _1.c

[jkimPlocalhost programl? gee 1_1.c
[jkimPlocalhost programl? ls

1 1.c a.out=

[jkimPlocalhost programl? .- a.out
Hello[jkimBPlocalhost programls _
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"file txt" [New File]
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[ikim@localhost vild W file.txtE

- - INSERT --

Hello ¢ programming
Linux programiming
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Hello ¢ programming
Linux Programming




Hello ¢ programming
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file.c T2 &b =

[(kim@locahost chapl16]$ acc file.cld
[ikim@&locahost chapi16]$

$ gcc AATHQIE

[[kim@locahost chapl16]$ a.outld
bash: cout command not found
[(kim@locahost chapl16]$

[(kim@localhost chap16]$ /a2 outll
Hello Linux[ikim@localhost chapl6]$

—

4



-E SHdelE fHstl) Aud=E SEEHA| B

~C 4t WE = AWEHE 5t), g3 3ot B 2EAE g = A48t

5 HtO[LA 2] E&*’;'_J £9 Itz 0l Aldst=0l, Aol 228 aoutct=E JI=
050l ==t

- ol W= HM5t= EIE“EEI === FIMEC

-L 0|22 W= JMek= ClElEe] === FIretth

-1 cto|=Eeje| MEE AU A S 3SHCH

-9 HEolL4 2] Mol He ClHa 3EE SEAIZICH

~gadb BO[ 2] WE ol GNU CIH AR gdbBr0| OISHE = Rl= EHE CHd d2S =
AT

-0 S0E D= FHTPAZICH

-ON ZAM3 N HHAHIE AIESHCL

-DFOO=RAR B SIEIHIA BARS| gHE JHA = FOOcts M8 Held| II2=E H2[8HCh

- static A8 2ol =2 i E"_l&H:f

Cans H=1 ==06k= GNU ZHECHE FA4-5HH ANSIASO C EEE2 AFECH 0] 4
= ANSI 2= D=E BEGHA| S=0

_traditional J;Di ;iE%ﬂ f,.:,j ol "aln 20| 8EH2 K&R(Kemighan and Ritchie) C
20 EAE AFEEIC

~ MM make ZE2| 2[Ed %32 Eahi g

-V 2] 2 SHHINM AFEE= HEE SHE0H

—

4



-0 =
=

MMl

=
Lo R 3

i

=

12 0122 AIEEHCH

I

J=

02

gee -o S IME0E A0S

[[kim@localhost chap16]$ gce -o file file.cd
[kim@localhost chapl16]$

[kim@locahost chapl16]$ gcc file.c -o fileld
[kim@locahost chapl6]$

[[Kim@locahost chap16]F . ileld
Hello Linux[ikim@localhost chapl6]$

—
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likim@&locahost chap16]$ goco -E file.cd
# 1 "file.c"

# 1 "/usr/include/stdio.h" 1 3

# 27 "/usr/include/stdio.n" 3

# 1 "/usr/include/features.h" 1 3

# 283 "/usr/include/features. h" 3

extern void funlockfile (FILE *__stream) ;

[[kim@localhost chapl16]$

[[kKim@localhost chap16]$ gco -E file.c -o file.id
[[kim@Ilocalhost chapl16]%

—
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Likim@localhost
[ikim@localhost
file.c  file.o

[ikim@localhost

chapl16]$ gcc -c file.cd
chapl16]$ IsE

chapl6]%

[Ikim@Ilocalhost
[jkimi@l ocalhost
a.outx  file.c
[Ikim@localhost

chapl16]% gcc file.od
chapi16l$ IsE

file.o

chapl16]%

—
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22 FIMY ([Z202 16-2] [ZE202 16-3])

[kim@&locahost chap16]$ gcc main.c hi.c -0 testid
[kim@locahost chap16]$

Lkim@localhost chapl6]® gcc main.c -o testld

/tmp/eccFpZHdU. o) In function “main’:

Amp/eccFpZHdU. ol text+0x7): undefined reference to "hi'

collectz: |d returned 1 exit status

[ikim@localhost chap16]$ gce hi.c -0 testld
Jusr/lib/gcc-lib/1386-redhat-linux/2.96/../../. ./crtl.00 In function "_start"
Jusr/lib/gcc-lib/1386-redhat-linux/2.96/../. ./ ./crt1. o text+0x18): undefined reference to ‘main’
collectz: |d returmed 1 exit status

[ikim@localhost chapi16]$

4



[ikim@localhost chapl6]% acc -¢ main.clg -+ (D
[[kim@locahost chapl16]$ gco -c hicll - &
[[kim@locahost chapl16]$ gcc main.o hi.o -0 testly -+« &
[[kim@localhost chapl16]$
:
hi.c @ hi.o

$ gcoc -c hi.clH
$ gcc main.o hi.o -o testd

$
main.o —

hi.c hi.o

—4
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o

goe A=A~ OIE -IC & 0|5

n [Z202 16-4], [Z2202 16-5]

.y —T—— age.c

i/ —— mvyheader.h

[jkim@localhost chapl16]$ acc age.c[d
age.c.2:22 myvheader.h: Mo such file or directory
[[kim@locahost chapl16]$

[[kim@localhost chapl16]$ acc age.c -lmydir
[jkim@&localhost chap18]$

—4




likim@localhost chap18]$ cd Ausr/libE
[ikim@&localhost lib]$ 1sE

libc.a libm.a

[ikim@locahost lib]$

—
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n [Z20 16-6], [Z20 16-7]

[kim@locahost mylib]$ gcc - plus.c minus. ciE
[ikim@localhost mylib]$

ctOlEdc] &4

[ikim@localhost mylib]$ ar r libmy.a plus.o minus.old
[ikim@localhost mylib]$ IsiE

libmy.a minus.c minus.o plus.c plus.o
[ikim@locahost mylib]$

2= £

[[kim@locahost mylib]$ ar s libmy. ad
[ikim@localhost mylib]$
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n [Z23 16-8]

[ikim@locahost chap16]$ gcc 16_8.c -Im<d
[kKim@localhost chapl16]$

m [EZ )24 16-9]

[ikim@locahost chapl16]$ gcc 16_9.c -Imvd
Ausr/bindld: cannot find -Imy

collectz: Id returned 1 exit status
[ikim@locahost chapl16]$

—
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[ikim@localhost chapl6]$ gcc 16_9.c -Imy -LmylibE
likim@&@localhost chapl16]$
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gcc —ggdb A=A~IFO|S
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test. test.c

gcc test.c -0 test

clean:

rm test.o

4



o 24

test: testl.o test2.o test3.0 - (@O
testl.o: testi.c ah - @
test?2 0! test?2.c a.h bh - &
test3.0: test3.c b.hch - @

(testic][ ah J[testec|[ bh |[testsc][ ch |

—4
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test testl.o test?. o test3.o

[ & Jocc -o test testl.o test?.0 test3.o



R

make Ol Kl

m [ZZ28 171, 2, 3]

| makefile]

01 test: test1l.0 testZ. .o test3.o

02 gcc -0 test testl.0 testZ o tests.o
03 test1.0! test1.c ah

04 gcc - testl.c

0b test?. 0! testz.c ah b.h

06 gcc -C testZ.c

07 test3 o test3.c b.h c.h

08 gco - test3c

likim@localhost chapl17]$ makeld
gcc -C testl.c

gcc -C testZ.c

gcc -C testic

gcc -0 test testl.o test? o test3.o
[Ikim@localhost chap17]$

—
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R

make Ol Kl

Lkim@locahost chap17]% make testi. o]
gcc - testl.c

[ikim@localhost chapl7]$ make test2. ol
gcoc -C o testZc

[ikim@localhost chapi7]$ make test3.old
gcc -C testic

[ikim@localhost chapi7]$ make testld
gcc -0 test testl.o testZz o testso
[ikim@localhost chapl17]%

[[kKim@&@locahost chap17]$ makeld
make: test’ is up to date.
[[(kim@locahost chap17]%

likim@localhost chap17]$ touch b.hig
[ikim@localhost chapi17]$ maked
gcc -c testz.c

gcc -C testic

gcc -0 test testl.o testZz o testso
[ikim@localhost chapl17]$

—4




JERE CH &

| makefile]

01 test! testl.o testZ2. .0 testi o

02 gco -0 test testl.o test? o test3 o
03 test1.0! testl.c a.h

04 goc -C o testl.c

0b testz. 0! testz.c a.h b.h

06 gcc -C testé.c

07 test3. 00 test3.c b.h ¢.h

08 goo -C test3c

09 clean:

10 rm testl.o test?. o test3.o

[Ikim@localhost chap17]$ make cleand
rm testl.o testd o test3.o
[ikim@localhost chap17]$

—4




| makefile]

01 # make It F=MZE A= HAH

02 # 4lg The 2

03 test: testl.o test?.0 test3.0 # test IS 2|=N ==
04 goc -0 test testl o test? o test3o

0h # 2EAE Ut LM

06 testl. .o testl.c ah

of acc -¢ testl.c
08 test?. 0 testz.c a.h b.h
04 goc -C testz.c

10 test3.00 test3.c b.h C.h
11 gcc -C test3.c

12 # JFRF CHa

13 clean:

14 rmm testl.o testz2. o tests.o

testl. .o testl.c ah

goc -c testli.c # O|20H= =

1%
Ell
o
|z
=

2

Ir
Sy
=)
il
-




01 test: testl.o test?. o test3o

0z gcc -0 test testl .o test? o test3 0
03 testl.or testl.c ah

04 gcc -C testl.c

0h test?.o0! test?.c a.h b.h

06 gcc -C testZ.c

0F test3.or test3.c b.h C.h

08 gcc -C testic

09 clean:

10 M testl.o test?2. o test3.o

11 # =t 2=

12 dep:

13 gecocmakedep testl.c test?.c testdc

[(kKim@locahost chap17]$ make depd
gccmakedep testl.c test?.c test3.c
[[Kim@&locahost chap17]%

—
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—

test testl.0 test? 0 test3 0 testd. o testh.o testb. 0 test/.o

test8.o test9.0 .. O] EE2 2IA|GHA] Z=FHCL
acc -o test testl .o test?.o test3 o testd o testh.o testb.o
test?.o testd.o testd.o .- 0| 22 2IA|5tA| 2EHCH

test testl .o test? o test3 o testd o testh.o testh o test/. oW
test8. .o test9.0

gocc -0 test testl. o test?2.o test3 o testd o testh .o testh. oW
test?. o testé.o test9.0

4



testl. 0! testi.c a.h
cd testdir
gcocc -C testl.c
myv *.0 /home/root

testl. o testl.c a.h
cd testdir ; goc -c testl.c  mv *.0 Jhome/root

testl. 0! testi.c ah
cd testdir W
gcc -C testl.c W
mv *.0 /home/root

—4



01 test: testl.0 test?. o test3o
0z gocc -0 test testl. o test? 0 test3.o
03 testl.0! testli.c ah

04 gcc -C testl.c

0b testz. 0! testz.c ah b.h

06 gcc - test?.c

07 test3. o test3.c b.h C.h

08 [Pocc -c test3c W

09 cp t3.0 testd .o

10 clean:

11 rmm testl.o test?. o test3 .o

—
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M_MNAME = wvalue

$(M_NAME)

01 OBJF = testl.o test?. o test3.0
02 test: $(0OBJF)

03 gcoc -o test ${OBJF)
04 testl.o! testli.c ah

05 gcc -c testl.c

06 testZ. .0 testZ.c ah b.h
07 gcoc -c testZ.c

08 test3.0 test3.c b.h C.h
09 gcoc -C test3c

10 clean:

11 e $(OBJF)

—
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$ SRS MIZ[EE FHA =8 2o 0=

$< PIM B &4 WY E A P Wl 0[S

$7 R H*"*EEP Z 20 HAE 2 &4 e 0[S
£ M EE 4 &4 WS

01 OBJF = testl.o testz. o test3.o
02 test: $(OBJF)

03 gcc -o $@ $°

04 testl.0! testl.c ah

05  gcc - $<

06 testz.0! testZ.c a.h b.h
07 acc -c $*.c

06 test3.or test3.c b.h c.h
09 gcc -c $*.c

10 clean:

11 rm ${OBJF)

—4




OB = testl.o testZ.o
OBJF = $(OB) test3.o

OB .JF
OB .JF

testl.o0 testZ.o
$(OBJF) test3.0

[ikim@localhost chap17]$ makeld

[[kKim@localhost chapl17]$

makefile:3: «** Recursive variable "OBJF' references itzelf (eventually). Stop.

COBJF = testl.o testZ.o
OBJF = $(OBJF) test3.o

—
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$(M_NAME old=new)

OB JF
SRCS

testl.o testz.o test3.o
$LOBJF: 0=.¢c)




m make LYl 0O/2] &2&# &= 0|EZd] make

&= He=gtAldl=E 73

01 OBJF = testi.o test?. .0 test3.o
02 test: ${CBJF)

03 gce -o $@ $(OBJF)
04 clean:

05 m $(OBJF)

|[ikim@localhost chapl7]$ makeld

oo -C¢ -0 testl.o testl.c
CC -Cc -0 testz.o test?.c
CC - -0 testi o test3c

acc -0 test testl.o testZ. o test3.0
[[kim@localhost chapl17]$

[Ikim@localhost chap17]$ make -pd

[[(kim@&localhost chapl17]$
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testl. 0! testl.c a.h
gcc -c testl.c

test?. 0! testz.c a.h b.h
QCcc -C testz.c

test3 0! test3.c b.h c.h
JCcCc -C testi.c

.o @
gece - $< $ICFLAGS) - @

01 OBJF = testl.o test? o test3 o
02 test: $(OBJF)

03 gcec -0 $@ $(OBJF)

04 c.o:

05 goc -c $CFLAGS) $<

06 clean:

07  rm $(OBJF)

[ikim@locahost chap17]$ make CFLAGS="-9"<

[[kKim@locahost chap17]$

—4




01 OBJF = testi_d.o test?_d.o test3_d.o
02 test: $(OBJF)

03 gcc -0 $@ $(OBJF)

04 %_d.o %.c

05 gco -c -g $<¢ -0 @

06 clean:

07  rm ${OBJF)

kim@localhost chapl17]$ makeld

acc -Cc -d testl.c -0 testi_d.o

gocc -¢ -g test?.c -0 testz_d.o

gcc -Cc -9 test3.c -0 testi_d.o

gcc -0 test testi_d.o testz_d.o testi_d.o
[kim@localhost chap17]$

—
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[(Kim@&@localhost chap17]$ make -f m_file[d
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make -W I 0=

Lkim@localhost chap17]% makeld

Jgoo -C testl.c

qoc -o o test?

oo -C testic

goc -0 test testl o test?2. .o test3 o
[kKim@locahost chap17]$ make -n -Wiestl cH
goc -c o testl.c

goc -0 test testl.o test?2 .0 test3 o
[ikim@localhost chapl7]$
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make -5

02

[ af
0

[[Kim®@locahost chap17]§ make -sg
[ikim@localhost chap17]$
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==

make -r

01 OBJF = testl.o testZ.o testd.o
02 test: $(OBJF)

03 gcc -0 $@ $(OBJF)

04 clean:

05 rm test $(OBJF)

[[Kim®@Tlocalhost chapi17]$ make -rg

[[kim@&localhost chapl17]$

make: *** No rule to make target ‘testl.o', needed by ‘test’

Stop.
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make -d

[[Kim@Ilocahost chap17]$ make -d

Got a SIGCHLD: 1 unreaped children.

Reaping winning child Ox08071238 PID 10549
Remowing child Ox08071238 PID 10549 from chain.
Successfully remade target file “test’
[(kim@localhost chap17]%
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make -k

01 COBJF = testl.o test?. o test3o
02 test @ ${CB.JF)

03 gcc -o $@ $°

04 testl.o ! testi.c ah

05 gco -c <

06 testZ.0 @ testZz.c a.h b.h
07  gcc -c $<

0o testi.o @ test3.c b.h oh
09 cp t3.c tl.c .

10 gcc -c $<

11 clean:

12 mm $(CBJF) test

[[Kim@localhost chap17]$ make -k

cp: cannot stat t3.c' No such file or directory
goc -0 test testl.o test? o test3o
[(kim@localhost chap17]$
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m [ZZ=028 18-1]

[[kim@localhost chapl18]$ gcc -g debugl.c -0 debugl e
[ikim@localhost chap18]%

|H

$ gdb AWMU E [RHE=ZWA0IE]EL

[[(Kim@localhost chapl18]$ gdb debuglg
GNU gdb Red Hat Linux 7.x (5 .0rh-15010 (MI_OUT)

This GDB was configured as "i386-redhat-linux". ..
(gdb) _

(adb) quitEd
[iKim@locahost chapl18]$
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[iIkim@localhost chap18]$ gdb -d source debugl =
[ikim@localhost chap18]%



(gdb) n(s)
next nexti i nosharedlibrary

(gdb) _

(gdb) helpd
List of classes of commands:

aliases —-- Aliases of other commands
breakpoints -- Making program stop at certain points

Command name abbresiations are alowed if unambiguous.
(gdb) _

(gdb) help listig
List specified function or line.
With no argument, lists ten more lines after or around previous listing.

With two args If one is empty it stands for ten lines away from the other arg.
(gdb) _
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(adb) listE]

1 #include <stdio.h>
2 int sumfint i);

3

4 main)

5 {

B printf("% d¥n", sumi10));
7 '

g8

G int sumfiint i)

10 {

(gdb) _

(gdb) &

11 return i+sumii-1);
12 1

(gdb) _




(gdb) list 4, 7

4 maini)

5 {

6 printf("% dy¥n”, sum(10));
7 t

(gdb) list &==0|EH

(adb) listig

1 debugl.c: No such file or directory.
in debugl.c

(gdb) _

—
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(gdb) run<
Starting program: /home/ikim/sbook/linux/chap 18/debug

Frogram received signal SIGSEGY, Segmentation fault,
0x08048492 in sum (i=-349476) at debugl.c:11

11 return i+sumf(i-1);

(gdb) _

m [EE= 0 18-2]

[[Kim@&@locahost chap18]% gcc -g debugf.c -0 debug?ig
[[Kim@locahost chap18]$ gdb debug?

(adb) run hello linux programmingg
Starting program: Jhome/ikim/sbook/linux/chap 18/debug? hello linux programming

Frogram exited with code 04,
(gdb) _
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(gdb) whatis i[&
type = int
(gdb) print i[9
$1 = -349476
(gdb) _

(gdb) set variable =54
(gdb) print i




2 ¥a 1 E ———— —

dAE €&ot)l

break —=2HH1=
bhreak &==0|=
break S&MHE £ = Sh==0| = if £

(gdb) break 11 if i==

[ikim@localhost chap18]% gcc -9 debug3.c -0 debug 3
[(kim@locahost chap18]$ adb debug3Eg

(gdl:;J _

(gdb) break sum_allg
Breakpoint 1 at Ox804850e: file debug3.c, line 22,

(gdb) _
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(gdb) runfd
Starting program: Jhome/kim/book/linux/chap 18/debug3
Input integer == 9

InpuUt integer ==
InpuUt integer ==
InpuUt integer ==
Input integer ==

— L 3 =)

Breakpoint 1, sum_all {c=0) at debug3.c:22
27 if (cr=5)
(gdb) _

(gdb) continueld
Continuing,

Breakpoint 1, sum_all (c=0) at debug3.c:22
27 if (c>=5h)
(gdb) _

(gdb) break 10
Breakpoint 2 at Ox80484496: file debug3.c, line 10,
(gdb) break 249
Breakpoint 3 at Ox8048%1c: file debug3.c, line 24,

(gdb) _
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(gdb) info breakd

Num Type Disp Enb Address What

1 breakpoint keep v  Ox0804850e in sum_all at debug3.c:22
2 breakpoint keep v Ox08048496 in main at debug3.c:10

3 breakpoint keep v Ox0804851¢C in sum_all at debug3. ci24d

(gdb) _

(adb) delete 2

(gdh) info breakd

Mum Type Disp Enb Address What

1 breakpoint keep v Ox0804850e in sum_all at debug3.ci2?
3 breakpoint keep v OxO0B804851¢ in sum_all at debugs.ciz4
(gdb) _

(adb) deleteld

Delete all breakpoints? (v or n) v
(gdb) info breakd

Mo breakpoints or watchpoints,

(gdb) _
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m [ZEZ2)cH 18-4]

m step

(gdb) break 9

Breakpoint 1 at Ox8048466: file debugd.c, line 9,

(gdb) runE

Starting program: /home/ikim/book/linux/chap18/debugd

Breakpoint 1, main () at debugd.c:9
3 s = sum(10);

(gdb) stepd

sum (1=10) at debugd.c:15

15 it (i <=0)

(gdb) stepd

18 return i+sumfi-1);
(gdb)
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B next

(gdb) break 9

BEreakpoint 1 at OxE048466: file debugd.c, line 9.

(gdb) run

Starting program: /home/ikim/book/linux/chap 18/debugd

Breakpoint 1, main () at debugd.c:9
S =

g sumi10);
(gdb) next

10 printfi"% d¥n", s);
(gdb) next

hh

11 }

(gdb)

—
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(gdb) step 5
(gdb) next 7
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