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|4/ Design Preview [Sens... g@ Sensor — s

File Edit Help B thread
Sensor 1 42
Sensor 2 -
Sensar 3 » - Sensor
thread
[ Show ][ Graph ][ Reset ] \\
| thread
GU ./ Sensor I
thread g
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Pthread

a POSIX thread

= |EEE POSIX 1003.1c (1995)° M EZE thread APl X 7
o AR PHL = U oSl T2t CHE
= 60717t e B2 F8E

Q Pthread A%t Z2 12 Y

s AN Y

#include <pthread.h>

- AT g4

$ gcc -pthread [other options] source

J Kitazsesauon




Pthread

o+ 2F
= A E &2l pthread_, pthread_attr
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pthread_exit MY E F=
pthread_attr_init MrYHE &M =718
pthread_attr_destroy MY E £/ HA
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{

void *thread (void *data)

int id = *(int *) data;
sleep (id);

printf(“Hello! I’'m thread #%d\n”, id

pthread_exit(NULL);

);

()
qE MM AH
QMY E M %l DE=|
#include <pthread.h>
int pthread_create (pthread_t *thread, const pthread_attr_t *attr,
void *(*start_routine)(void *), void *arg);
void pthread_exit (void *retval);
thread Migol ae 3¢ MAgE 2HEQ D
attr &4 A, 72 £842 MBSt E NULLE H 7
start_routine | M EUIE2 B7|5t0] Mg &2
arg MY E Shgof MYT OIX} AR Al ZQ 5 EIQIOZ B gl
BBt ZF TEO HF5HH 0, AWSHH oo ot ol R E BtE
retval MY E FE A BHEZFO EQIE,
JKilzmsesnaa 9
O
MY E MM A

& juyoon@linda: ~/test/system

JKitazzosan }

int main (void)

{

int rc, t;

}
pthread_exit(NULL);

pthread_t threads[5];

for(t=0;t<5; t++) {
printf(“In main: creating thread %d\n”, t);
rc = pthread_create(&threads[t], NULL, thread, (void *)&t);
if (rc) { printf(“Thread creation error’\n”); exit(1); }

juyoon@linda:~/test/system$ pth3
In main: creating thread @
Hellot* I'm thread #8t

In main: creating thread
In main: creating thread
In main: creating thread
In main: creating thread
Hello* I'm thread #1%
Hello* I'm thread #2*
Hello* I'm thread #3*
Hellot* I'm thread #4t
juyoon@linda:~/test/system
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0 £/ (Attributes)
= default /8 AF&: NULL X7
= HEEO attr A ALE
o attr AME /g3t default2 =713
pthread_attr_init (pthread_attr_t *attr)
o attr A Al A
pthread_attr_destroy (pthread_attr_t *attr)
- 49 38
= 2| 4 El: PTHREAD_CREATE_JOINABLE,
PTHREAD_CREATE_DETACHED

ARl =A
Al 37
a9

J Kitaesesanon

2AE% %83 : PTHREAD_INHERIT_SCHED, PTHREAD_EXPLICIT_SCHED
e E ¥ : PTHREAD_SCOPE_SYSTEM, PTHREAD_SCOPE_PROCESS

MY E MM A
QA ®Y
= ol @ EtYOIE 7t - void * B g0l MY
- Q14 AlF ol Zolsfof Bt
void *thread (VOid ‘“"data) rfiuyuun@linda: ~ftest/system
{ juyoon@linda:~/test/system$ pthuw
Creating thread @
int id; Creating thread 1
. H ti th d 2
sleep (1); Creating thread 3
id = *(int *) data; |:> Creatil hread 4
printf(‘Hello! I'm thread #%d\n”, |id); I::E:g ﬁg
pthread_exit(NULL); Thread| #5
Thread| #%
} Thread| #%
- MY E A7t OIRE MYEI| Hol mainol 2 s
o M S Aol 2HTE 7T
JKitszaosanen 11
MY E MM A
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MY E MM AT
Q pthread_exit
- MY g4 OpX|Qro| W ECE,
o cleanup =7t A& U2 F¢ 08 A5t F=
(pthread_cleanup_push &= At-&35t 7 9l)
MYE FR Ao LS Y SH SGE o 22jof oyt

Ct. Z2a2of Q)
opX|Qtoll A ECt,

25X QY E 2 FiCt,
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#include <pthread.h>

pthread_t pthread_self (void);

grergt TET 2 EQ DE HHE
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Thread

Q&Y E F= OV

Master
TR

pthread create ()|

l

Worker
Thread

MY E 57|35

——— & pthread join()| —

Worker
Thread
DOWORK ——— pthread exit()|

#include <pthread.h>

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

thread Z1cke A =9 D

thread return |22 E7l F& Al BI&SHE gFS ot & EQIE

Htot gt TEO HJF5tH 0, ATEHH Q0| of oflg] 2 E BHE
J Kitaeaesiam 15
Thread

MY E 57|35

& juyoon@linda: ~/test/system

#tinclude
#include
=thread { =data)
1
num = #*( *) data;
printf( » Mum);
sleep{1});
{ =) {num*numn) ;
H
main )
1
pthread_t th;
tid;
status;
a-= :
tid = pthread create{&th,

pthread join {th, {
printF{

*)fkstatus);
, status);

st juyoon@linda: ~/test/system

juyoon@linda:~/test/system$ pthj
num 1688

Thread join: 186088
juyoon@linda:~/test/system$

, thread, { =)&a);

16




MY E 575t

a&dgE 2

#include <pthread.h>

int pthread_detach (pthread_t thread);

thread sajgr M9 p
B2t gt TE0| 4FstH 0, AmstH Qo] o o2l A= BtE

» 22lE &EHEE join® = QiCt.

m 7I52 Jom?

. % /40| PTHREAD_CREATE_JOINABLEZ & 7 $
. Ao mat CHE 4 UCH

J Kitaesesanon
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&

MY E 5 7|5t

*worlk ( *null)
. £ juyoon@linda: ~/test/system
T result=0.0: juyoon@linda:~/test/system$ ptha
Gi = 0; i<100000: i44) Creating thread 0
result += ( Jrandom(); result = 1.073459e+14
printf( res , result);|Creating thread 1
pthread_exit(( *) 0); Creating thread 2
completed join with thread 0 status =
main ¢ 3 result = 1.074103e+14
Completed join with thread 1 status =
pthread_t thr‘ead[ ]; resu-lt = 1.074218e+14
pthread_attr_t attr; Completed join with thread 2 status =
rf,tt% juyoon@linda:~/test/system$
*status;

pthread_attr_init(&attr);
pthread_attr_setdetachstate(&attr, PTHREAD_CREATE_JOINABLE);

(t=0; t<3; t++) {
pr1ntf( t);
rc pthread_ create(&thread[t], &attr worlk, s
pthread_attr_destroy(&attr);
(t=0; t<3; t++) {
= pthread_join(thread[t], &status);
printf( ,

t, Jstatus);

pthread_exit( J;
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71 O AL
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o TT E!i T
rn| AL
QMY EQ T HE
- 2t MY S M WMot static HAE BT,
#include
#include
. . ] &2 juyoon@linda: ~/test/system
*Eggﬁéd( data); juyoon@linda:~/test/system$ pth
! [0]: Hello from 1 {(cnt=1)
main C ) [1]: Hello from 2 (cnt=2)
{ juyoon@linda:~/test/system$
1;
pthread_t tid;
*msgs[2] = { : i
ptr = msgs;
(1=0; 1<2; i++)
pthread_create(&tid, , thread, ( #3910 ;
pthread_exit( ),
}
*thread( *data)
{
myid = *( *Y data;
. static cht = 0;
\4} printf( , myid, ptrlmyid], ++cnt); 19
71 O AL
s
o TT E!i T
| AL [}
E]'ff'%%‘ B~ J\f-g} Ao 2XA
#define NITERS
cnt = 0;
*count ( *data);
‘ main ¢ b}
pthread_t tidl, tid2;
pthread_create(&tidl, , count, b
pthread_create(&ti1d2, , count, b
pthread_join(tidl, b
thread _Join(tidz, )
t I= NITERS®
1 (;rl‘]'lntf(( ) \ C?‘It); ;@juyuun@lind?l ~/test/system
juyoon@linda:~/test/system$ pths
printf( , cnt); |BOOM! cnt=155810007
; juyoon@linda:~/test/system$ pths
b BOOM! cnt=154370499
juyoon@linda:~/test/system$ pths
*count ( *data) BOOM! cnt=154471233
{ . juyoon@linda:~/test/system$ pths
i . o BOOM! cnt=156678495
(1=0; 1<NITERS; 1++) juyoon@linda:~/test/system$ pths
cnt++; BOOM! cnt=154721524
11 ' juyoon@linda:~/test/system$
el I 20
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o« CPU= BF tHof 5tLESl Mg =0t Al
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e M3 MOl Z7FCHAo| AlSH MY S DT W Zo] BHE
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pthread_mutex_init

mutex 2 M = 7|3}

pthread_mutex_destroy

mutex 24 Al X A

pthread_mutexattr_init

mutex /8 A =7|3t

pthread_mutexattr_destroy

mutex &/ A XA

pthread_mutex_lock

mutex Aol E°17171 218t lock % (block %
Efoll A TH 7]

pthread_mutex_trylock

mutex GGl E17t71 28t lock &% (H715HX]

%)

pthread_mutex_unlock

mutex YHAM BIHLEE T lock 2 =71
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AT Y R

O mutex 24 A =7| 3

= mutexE °l& & UA FA (critical region)= + &5t
HMH MM mutex HAME MU = 7|88l oF Bt

#include <pthread.h>

int pthread_mutex_init (pthread_mutex_t *mutex,
const pthread_mutexattr_t *attr);

mutex mutex 24 Al
attr mutex &4 A . default2 A7 dt21 ™ NULL
Stetgt TEOH4FsHH 0, Aoi5tH ool of ozl R E HHE

pthread_mutex_t mutex = PTHREAD_MUTEX_INITIALIZER,;

pthread_mutex_t mutex;
pthread_mutex_init (&mutex, NULL);

J Kitaesesanon

23

&2 Hi A

0 mutex 24 & AFX|

#include <pthread.h>

int pthread_mutex_destroy (pthread_mutex_t *mutex);

mutex mutex 2 A|
Bretgt FTE0 4FstH 0, AmSHH ool of o2l A= BtHE

= lock A EHQ mutex A= AHXISHAM = QF = C},

J Kitaesesanon
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AT Y R

0 UM P &Y

#include <pthread.h>

int pthread_mutex_lock (pthread_mutex_t *mutex);
int pthread_mutex_trylock (pthread_mutex_t *mutex);
int pthread_mutex_unlock (pthread_mutex_t *mutex);

mutex mutex 2 |
B2t gt TE0| H4F5tH 0, A M5t oof of o2l A= BtE

= lock: AIGHM S4Z A= (lock)E LF CHEt, 57 lockdH
T2 HECME =& FTHat 7| CH2ICEH,

= unlock: YAFHAM &HHE B lock2 sHAITHCE, T2 F 2l
CtE A ET) locke €A ot o~

= trylock: lock& 2% StCt, locke S = oW h7|5HX] ¢
I Eot2Ct,

J Kitaesesanon
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&2 Hi A

a mutex Al pthread_mutex_t mutex;

455t 2F =

" BIY W EF int main (void)
- Aztol o H@TH |
bfhread_mutex_init (&mutex, NULL);

b'fhread_mutex_destroy (&mutex);

@ juyoon@linda! ~/test/system }
juyoon@linda:~/test/system$ pt . .

OK! cnt=20000000 void *count (void *data)
juyoon@linda:~/test/system$ {

for (i=0; i<NITERS; i++) {
pthread_mutex_lock(&mutex);
cnt++;
pthread_mutex_unlock(&mutex);

}
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