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fd_set set
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« FD_ZERO(fd_set *);
e FD_SET(int, fd_set *);
e FD_CLR(int, fd_set *);

e FD_ISSET(int, fd_set *);
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int main(void)

{
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fd_set set;

AR AR
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T e
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fde Fdl de fd3

FD_ZERO(&set);

fdo fdl fd2 fd3

FD_SET(1, &set); Enuﬂn

fde fd1 fd2 fd3_

T o R AR B PR et B

cg

=
& 1 T’

P L
Ve

FD_SET(2, &set);

FD CLR(2, &set);
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o B NMBSTEEFBEEE (timeout)
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o selectpRENZEH

e int select(
INt maxtd,
fd_set * readset,
fd_set * writeset,
fd_set * exceptset,

const struct timeval * timeout

);
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e struct timeval

{

long tv_sec; //sec

long tv_usec;  //microsec

}
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select R Z-UAS o AT

% select.c

1. #include <stdio.h>

2. #include <unistd.h>

3. #include <sys/time.h>

4. #include <sys/select.h>

S. #define BUF_SIZE 30

6.

7. int main(int argc, char *argv|[])
8. {

9. fd_set reads, temps;
10. int result, str _len;
11. char buf[BUF_SIZE];

12. struct timeval timeout;

b
W



14.
15.
16.
17.
18.
19.
20.
21.

o IHHAMS Etimeouti;-

A
ﬁ

FD ZERO(&reads);

FD SET(@, &reads); // @ is standard input(console)

/*
timeout.tv_sec=5;
timeout.tv usec=5000;

i

IR T

Ntimeout{Eselectid FEF

SINEE, U AR




224
23.
24.
25.
26.
27
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43,

45.
46.
47 .

while(1)

{

}

~ftemps reads;?

if(result---1) s
' ‘T =& A\ selecthy

puts(“select() error!™); Ry TN b N TEUNGIS

break;
}
else if(result==0)
{
puts("Time-out!");
}
else
{ MmERLEEDENE
if(FD_ISSET(©, &temps)) T stempsmAr=reads
{
str_len=read(®, buf, BUF_SIZE);
buf[str_len]=0;
printf("message from console: %s", buf);
}
h

return 9;
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(echo) ARZSzs
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42.
43.

45.
46.
47.

49.
50.
51.
52.
53.
54.
55.
56.
57.

4ikfor(1=e; i<5; i++) J

clnt_sock=accept(serv_sock, (struct sockaddr*)&clnt_adr, &clnt_adr_sz);

if(clnt_sock==-1)
error_handling("accept() error");
else
Printf("Conne ted client.Xd-Aat ..isl):

11e((str len=read(clnt_sock, message, BUF SIZE))!aO_}
wrlte(clnt sock message, str len), RS

close(clnt_sock);

}

close(serv_sock);
return 9;

FFI/OZ HrIEIF RS 28



X echo selectservc

1.
2s
3.
4.
S
6.
7.
8.
9

10

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <arpa/inet.h>
#include <sys/socket.h>
#include <sys/time.h>
#include <sys/select.h>

. #define BUF_SIZE 100

11. void error handling(char *buf);

125

13. int main(int argc, char *argv[])

14. {

15, int serv_sock, clnt_sock;

16. struct sockaddr_in serv_adr, clnt_adr;
17, struct timeval timeout;

18. fd set reads, cpy_reads;

19. £ 3
20. socklen_t adr_sz; Server




21,
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

int fd _max, str_len, fd _num, i;

char buf[BUF_SIZE];
if(argc!=2) {

}

serv_sock=socket(PF_INET, SOCK_STREAM, ©);
memset(&serv_adr, 0, sizeof(serv_adr));
serv_adr.sin_family=AF_INET;
serv_adr.sin_addr.s_addr=htonl (INADDR_ANY);
serv_adr.sin_port=htons(atoi(argv[1]));

if(bind(serv_sock, (struct sockaddr*) &serv_adr, sizeof(serv_adr))==-1)
error_handling("bind() error");

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

error_handling("listen() error");

DS

printf("Usage : %s <port>\n", argv[@]);

exit(1);

ET

(serv_sock, &rea

gs);




43.

45.
46.
47 .
48.
49.
50.
—h
52.

while(1)

{

cpy_reads=reads;
timeout.tv_sec=5;
timeout.tv _usec=5000;

if((fd_num=select(fd_max+1l, &cpy_reads, 0, 0, &timeout))==-1)
break;

if(fd _num==0)
continue;




53.

55.
56.
57.
58.
59.

61.
62.
63.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

EwhilefBEK

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

i, &cpy _reads))

if(i==serv_sock) // connection request!

adr_sz=sizeof(clnt_adr);

_sock=
accept(serv_sock, (struct sockaddr*)&clnt_adr, &adr_sz);

FD_SET(clnt_sock, &reads);
if(fd_max<clnt_sock)

fd_max=clnt_sock;

printf("connected client: %d \n", clnt_sock);

// read message!

str_len=read(i, buf, BUF_SIZE);
if(str_len==08) // close request!

{
if(FD_ISSET(
{
{
clnt
}
else
{
{
}
else
{
}
}
}
}
}
close(serv_sock);
return 9;

FD_CLR(i, &reads);
close(i);

printf("closed client: %d \n", i);

write(i, buf, str_len); // echo!
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e socket(&
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o selectRENAVTR =TT

e Int select(..., fd_set *readset, td_set *writeset,
fd_set *exceptset, ...);

o F /R HselectXEN, HAITUFGEMITR (fd) AY
SR HTSEUEE

o HHFselect&8HZfd set, HEttE X1EAselectHf
EEE Hl|Ffd_set
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epoll 575

o epollAYfl s IEUF5R%I 7 selecthy A~ 8

. epol REER SIEFNER BT RO
EHPRS T
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. —BETHRREENX AR

o FHepoll RYEENFPEEIAZHIB /AN REET, AN
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« epoll FERN="TKREN

e epoll_create: GlEZE{RFepoll X {FiHAKAIZ 8]

» epoll_ctl: [@=[8];EMELFETH @RS

« epoll_wait: FEXHFHATFAEEZMHFIREIZN
E’\]fdﬂ’ﬂfiﬁ

e epoll TYEMAE

o GliZEepoll. JFMBNID. FSEEEZMHAER




o IRIF ALY EHEIR O

e selectEASLIA? fd setEHNT &

o epOlRFEIRIEARGH
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* epoll_event

struct epoll event

{
__uint32 t events;
epoll data t data;

typedef union epoll data
{
void * ptr;
int fd;
_uint32 t u32;
__uint64 t ub4;
} epoll data t;



epoll TYEI*2E /T

« epoll_createR#N

e Linux 2.5.44 _F pRAx

e #include <sys/epoll.h>

* int epoll_create(int size)

« Fepoll_create®iR{E R Z R EIZEATdIR1FZ B AL/
“epol {5 FE”

» size/RiEepollfliZz A/, BERIERFNNRSZ



e epoll_ctIREX

* int epoll_ctl(

int  eptd,
int  op,
int  fd,

struct epoll_event * event

o« AINATIR[EI0, KIMOR[EI-1




e epoll_ctIRENBIFIF

» epoll_ctl(A, EPOLL_CTL_ADD, FD, EVENT)

° Jjj: 'ﬂz?\é}w_

—VENTS

=145
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>/ 1d

. epoll_ctl(A, EPOLL_CTL_DEL, FD, NULL)
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e cventz
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struct epoll event event;

event.events=EPOLLIN; //4 k% &ikBRACBEG L (F4) ot
event.data.f{d=sockfd;

epoll_ctl(ep%};*-ﬂ";;CTL_ADD, sockfd, &event);
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e epoll_waitpREx

e int epoll_wait(

int  eptd,

struct epoll_event * events,

Nt maxevents,

Nt timeout

o AINATIR[EIRZ

2 FRVfdEsE, RIMOR




int event _cnt;
struct epoll event * ep_events;

ep_events = malloc(sizeof(struct epoll event)*EPOLL SIZE); //EPOLL_SIZE ;% Z % %

event _cnt = epoll wait(epfd, ep_events, EPOLL SIZE, -1);

eventsZ N EE SO HE




HTFepollf[ElFEF

\
* ’0

O 00 N O b w N =

echo epollserv.c

#include
#include
#include
#include
#include
#include
#include

#define BUF_SIZE 100
. #define EPOLL SIZE 50
. void error handling(char *buf);

<stdio.h>
<stdlib.h>
<string.h>
<unistd.h>
<arpa/inet.h>
<sys/seeket. h>
<sy§/epoll.h>})




13. int main(int argc, char *argv|[])

14. {

15, int serv sock, clnt_sock;

16. struct sockaddr_in serv_adr, clnt_adr;
17. socklen t adr_sz;

18. int str_len, 1i;

19. char buf[BUF_SIZE];

21. struct epoll_event *ep_events; EEXS)
22. ™“~.struct epoll event event o ——

23. int” epfd;—evernt—crt; ™

24

25. if(argc!=2) {

26. printf("Usage : %s <port>\n", argv[0]);

27. exit(1);



30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

serv_sock=socket(PF_INET, SOCK_STREAM, ©);
memset(&serv_adr, 0, sizeof(serv_adr));
serv_adr.sin_family=AF_INET;
serv_adr.sin_addr.s_addr=htonl (INADDR_ANY);
serv_adr.sin_port=htons(atoi(argv[1]));

if(bind(serv_sock, (struct sockaddr*) &serv_adr,
error_handling("bind() error”);

if(listen(serv_sock, 5)==-1)
error_handling("listen() error”);

sizeof(serv_adr))==-1)



(‘epoll

epfd€epoll_create§EPOLL_SIZE);

ep even “(sizeof(struct epoll event)*EPOLL SIZE);
event.events=EPOLLIN;
2nt-data.fd=serv_sock;

ctl(ea

d, EPOLL_CTL ADD, serv_sock, &event);

sSF=eventfyBiA




48, while(1)

49, {

50. event _cnt=epoll wait(epfd, ep events, EPOLL_SIZE, -1);
-~y if(event cnt==-1)

52. {

53. puts("epoll wait() error”);

54. break;

55. }



57. for(i=0; i<event_cnt; i++) LM serv sock] /\ﬂjgjggﬁt
58. R R R S S S O A SR RS = -

59, { if(ep_events[i].data.fd==serv_sock)

60. { {

61. | adr_sz=sizeof(clnt_adr);

62. { clnt _sock=accept(serv_sock, (struct sockaddr*)&clnt_adr, &adr sz),
63. 1 event.events=EPOLLIN; |
64. b event.data.fd=clnt_sock;

65. : epoll ctl(epfd, EPOLL_CTL_ADD, clnt_sock, &event);

66. | printf("connected client: %d \n", clnt_sock);

68.

69. 3

70. ﬁ str_len=read(ep _events[i].data.fd, buf, BUF_SIZE);

71. ; if(str_len==0) // close request!

72. { {

73. { epoll ctl(

74, i epfd, EPOLL_CTL_DEL, ep_events[i].data.fd, NULL);
75. ﬁ close(ep_events[i].data.fd);

76. f printf(“closed client: %d \n", ep_events[i].data.fd);
77. }

78. f else

79. | {

80. ; write(ep_events[i].data.fd, buf, str_len); // echo!
81. }

= M Ecint_ sockiXMNMABSE/E B
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« X[Hlsocket (BRZFBz3HEFim)
» X[HepollFlFE
86. close(serv_sock);

87.  close(epfd);
88. return 9;
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yangzhang — -bash — 119x24

Yangs-MacBook-Pro:~ yangzhangs ps
%CPU

USER

yangzhang
yangzhang
yangzhang

_windowserver

yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang
yangzhang

PID
3025
298
302
172
48142
43443
51567
51162
51159
50417
50413
50412
50411
504160
50409
50408
508487
50406
50388
49088
48217
48206

7.8

[ VR R R R VR R I

S ® RO

OO ROROON
HOHRWHRRRERREROHRRHEFHERERHEWUNODODODEWWO®

aux
VS5Z
3824784
3368736
2686540
7108544
2727180
3387064
2491236
468920
2501020
2501476
2501476
2501476
2501476
2499736
2501476
2501476
2501476
2501476
2761372
2483672
2451344
2478756

RSS

219416

24016
21016

115380

48228

136056

19052
28520
7252
9936
10020
9932
9928
3604
9988
9996
10024
9988
27728
12224
608
11000

T
??
?7?
?7?
?7?
?7?
7?
?7?
7?
7?
?7?
?7?
?7?
??
?7?
??
?7?
?7?
?7?
??
?7?

s000

??

wn

wn

nwHULruLuvrormuouroroureLoLorLLununnunw

STAT STARTED

7502 F
7S02TF F
7502 F
7502 F
T:29F %
5:55F F
B8:38TF %

NN~ oeE
=
-
4

TIME COMMAND

@:05.58
0:40.00
0:00.23
0:00.24
0:00.07
100.08
100.09
100.07
100.07
100.07
100.10
100.12
1@00.15
100.11
102.95
100.25
100.01
100.27

e ®

74:90.93 /Applications/QQ.app/Contents/Mac0S/QQ
B8:58.83 /System/Library/CoreServices/Dock.app/
2:50.71 /System/Library/CaoreServices/SystemUIS

79:40.81 /System/Library/PrivateFrameworks/SkylL

/Applications/Utilities/Terminal.app/C
/Applications/Nutstore.app/Caontents/Re
/System/Library/Framewarks/CaoreService
/System/Library/Frameworks/CoreService
/System/Library/PrivateFrameworks/Xpro
/System/Library/Frameworks/CaoreService
/System/Library/Frameworks/CoreService
/System/Library/Frameworks/CaoreService
/System/Library/Frameworks/CaoreService
/System/Library/PrivateFrameworks/Core
/System/Library/Frameworks/CoreService
/System/Library/Frameworks/CaoreService
/System/Library/Frameworks/CoreService
/System/Library/Framewaorks/CoreService
/Applications/Calendar.app/Contents/Ma
/System/Library/Framewarks/CoreService
less

/System/Library/Framewarks/CoreService
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{=5=(Semaphore):

E1%(Socket):
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BlE—"HE: forkPRZN

e #include <unistd.h>

 pid_t fork(void)

o AYINEIR[EIPID

» KIBGR[E]-1
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o forkBliZE LI HZREIZ
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o]HYpid
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int gval=10;
- int main(void)

{

C”D

int lval

pid t p1d-fork(),g§

if(pid =

=20,

@)

gval++,

else

lval++;

:Hﬁf?

.

CR

/TR

-/ gval E il A1
- int main(void)

X

// Ival & #1425

G

pid t pid=fork();
if(pid == @) j
gval++;

else ,g

z T
lval++; 21T




«+ fork.c

1. #include <stdio.h>

2. #include <unistd.h»>

3.

4. int gval=10;

5. int main(int argc, char *argv[])

6. A

s pid t pid;

8. int lval=20;

9. gval++, lval+=S;

10.

11. pid=fork();

12. if(pid==0) // if Child Process
13. gval+=2, lval+=2;

14. else // if Parent Process
15. gval-=2, lval-=2;

16.

17. if(pid==0)

18. printf("Child Proc: [%d, %d] \n", gval, lval);
19. else

20. printf("Parent Proc: [%d, %d] \n", gval, lval);
21, return 9;






