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e pthread_create()

- AYE WA

int pthread_create (
pthread_t *thread, // MAE AYE D)} 2 EE
pthread_attr_t *attr, /1 AYIE HAME X A™OI= XL
void *(*start_routine) (void *), /1 AYE AI’“‘"'-.—(start routine)
void *arg) /1 AYIE AR 89| OIX}

start_routine QIXI2 XIXBt SHTJ} AlSH (AYIE AIE} St
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AHIEYZ errno AI20] IS

— QHIIEI =8

— ZMAAl -D_REENTRANT SM Al
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e pthread_self()

— X9 AYIE IDE HS
pthread_t pthread_self(void);
e pthread_exit()
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void pthread_exit(void *retval);

- AYE BE

— OZMIAQ} OFEHJIXIZ returng BHLM

— pthread_exit() Al S &

— main() &=
- 2AXO0| AYER init AYlECt e
e mainQWIM return THUISH mainfjiM A8t AYEERE TF =5
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e pthread_join()
— XRMO] ddTt XA A =0 S5 WK JIUE
int pthread_join(pthread_t thrd, void **thread_return);
e thrd
- SRS I 2dE9 1D
e thread return
— XA AYISO| S8 AHIL HEE
— NULLE Ol =T MHE x| g2
— XHA AYEQ| ZFAU2 return, pthread_exit)E & = US
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- A2 &XIE Posix 2l0l18did] HEE &2l0t= 0

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>

int main() {
long version = sysconf( _SC_VERSION );
printf("Posix version : %ld\n", version);
if ( version >= 199506L)
printf("0l AIABIN M= Posix 2t01Eei2l AHE0] Jts&LICH\Nn™);

else
printf("0l AIAEIN M= Posix1003.1c A EE X J3HA Z&SLICAN");
return O;
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$ posix_ver
Posix version : 199506
O] AIAEINHI A= Posix 2t0|E2fe] AF=0| Jts& Ll Ch
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e pthread create()Q} pthread_self() &4+8 AI20I0 AYIES
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$ thread_basic

(child's main) Process ID = 20530

(child's main) Init thread ID = 1074008704
(parent’'s main) Process ID = 20529

(parent's main) Init thread ID = 1074008704
(parent' thread routine) Process ID = 20529
(parent’ thread routine) Thread ID = 1082399936

(parent)[1082399936] A&t SEMSLICE
(child' thread routine) Process ID = 20530
(child" thread routine) Thread ID = 1082399936

(child)[1082399936] A¥ISJ Z2 S LICH
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« ZEAl HA : cancellation
- X9 FHA : cancellation

pthread_join()
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— Cancellation point &% (ZAIH L)
e read()/write(), open()/close(), fcntl(), sleep(), wait(), waitpid(),
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int pthread_setcancelstate(int state, int *oldstate)

e state

— PTHREAD_CANCEL_ENABLE : 4 QA 8

— PTHREAD_CANCEL_DISABLE : FHAQA 2|
e oldstate

— O|M9] FHA HH atS HEO| gt Y=

— NULL &HEAl HA MH#UE HEOIK &
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OlU™ S| S5& A2 480l= 8=

int pthread_setcanceltype(int type, int *oldtype)

- type

— PTHREAD_CANCEL_ASYNCHRONOUS : SA| HA

— PTHREAD_CANCEL_DEFERRED : cancellation point)}X| X|4
e oldstate

— OIM™9| HA typeS HEOII| AT B

— NULL &HA| 09| type atS MNZEOIX &S
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— pthread_testcancel()

void pthread_testcancel()

« X% FHA BHE F cancellation pointE JHLX| 201M A= XA
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// cancellation point)} 8= JE
for (; ;)
count++;

// cancellation pointE I8t A&
for (; ;)
{
count++;
If (count%100 == 0)
pthread_testcancel();
by
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- AYE9 FHA BAHS PTHREAD _CANCEL_DISABLEE &A0i1]
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— OH 548 ¥ 01} pthread testcancel()E X AQME 10|
e PTHREAD CANCEL_DISABLEQIBZ FHAQHEE T

— cancel_and_join)2 4 S YW1 AYE9 SEE IO,

Cancel_and_join()
{
pthread_cancel(tid); /XA Qs B
pthread_join(tid, &result);  // S AHIEIl SRODIE VU
¥
— o =

$ threadcancel dis
** PTHREAD _ CANCEL_DISABLE

[Thread ID=1082399936] thread is not canceled
= 20000000 B2l FX = 20000000 ol 2L E =US
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« thcancel dis.c fIM HA QAE X|HOIEE &+H

void *thrfunc(void *arg)

{

curthd = pthread_self();
// FA QEE 0I80IEE 43
pthread_setcancelstate(PTHREAD_ CANCEL_ENABLE, NULL);

/1 FA& QBE calcellation point))}X] X|™
pthread_setcanceltype(PTHREAD CANCEL_DEFFERED, NULL);
// 500,000 ¥ OICH A QEO| =AW =X] HAl
for(cnt=1; cnt<max_loop; cnt++)

iIf(cnt%500000 === 0) pthread_testcancel();

}
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$ thcancel def

** PTHREAD_CANCEL_ENABLE

[Thread ID=1082399936] thread is canceled

= 20000000 B2l FX = 650000 2o fFEEE S/U2
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« thcancel_dis.c fIA SAl 2EE FHAOEE X

void *thrfunc(void *arg)

{

curthd = pthread_self();
// FA QEE 0I80IEE 43
pthread_setcancelstate(PTHREAD_ CANCEL_ENABLE, NULL);

/1 HA QFE SN 8
pthread_setcanceltype(PTHREAD CANCEL_ASYNCHRONOUS, NULL);
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$ thcancel _async

** PTHREAD_CANCEL_ENABLE

[Thread ID=1082399936] thread is canceled

= 20000000 B2l FX = 650000 BHo fFEEE S/U2S
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— Bt AYEJL prn_data()8€ =010 +¥Ol= SO OE AY =T}
prn_data()& 2&0I'H who_run0| |:|I"“ x 'E}.
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$ race

Error : 1082399936 A 4| &
Error : 1082399936 A 2=
Error : 1082399936 A 4| E
Error : 109078841624 E
Error : 1090788416 A2 E
Error : 1090788416A 4 &
Error : 1082399936 A 2=
Error : 1082399936 A 4 E

who_run=-1
who_run=-1
who_run=1090788416
who_run=-1
who_ run=1082399936
who_run=-1
who_run=-1
who_run=-1
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pthread_mutex_t mutex; // FRYA MY

// FRYIA XTI} &
pthread_mutex_lock(mutex); // FYIA &E

// BRUI0IH(TZEZ SY) HHA
pthread _mutex_unlock(mutex); // FEIA E3 04Xl

// race.cOlM SS9t SHIE FRYAE AIE010 MHZOl= WY
// FHIA MO 9 X7|9}

1T— = X

pthread_mutext_t lock = PTHREAD MUTEX_INITIALIZER;

void *thrfunc(void *arg) {

while (1) {
pthread _mutex_lock(&lock); // FEIA X3
prn_data(pthread_self()); // 3RUI0IEH HMA
pthread _mutex_unlock(&lock) // FEIA &3 oHAl
b

return NULL;
b5
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O 24 ==0| AI20I12E MY BH=5 MO
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// IIAZE 0|23 X)|9}
// )2 5401 2= RHIAE OIS HL2 AI
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pthread_mutext_t mutex = PTHREAD_MUTEX_INITIALIZER;

/1 &=& 0188 )13t

// attr OIXHE AFROI0] [ISF SN 1= QUAES Ois A2 A8
/7 attrll NULLE XIHE A |2 $40| FHA MY

pthread _mutex_init(pthread mutex_t *mutex, pthread mutexattr_t *attr);
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— pthread_mutexattr_settype() A2

// FYAN £dE X0l =M
pthread_mutex_t mutex; //
pthread _mutexattr_t attr;

pthread _mutexattr_settype(&attr, type); // FEHIA

pthread_mutex_init(&mutex, &attr); /] NS

EtS typelll XIS

SEAQ HS0H0 712

— type
e PTHREAD MUTEX TIMED_NP
— timed EIg
e PTHREAD MUTEX_ RECURSIVE_NP
— recursive E}¢
e PTHREAD_ MUTEX ERRORCHECK_NP
— error checking E}¢
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— Timed ElY] RHIAE= pthread_mutex_tlmedlock() J#% INEZ;
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— pthread_mutex_lock()& &8t =82 pthread_mutex_unlock()

S SO0 St
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e Error check Efg] FHIA
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pthread_mutex_unlock(&mutex);
pthread mutex_ destory(&mutex);
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SHIAE AI20I0] 3t AHIEJ} counting B8 M20l= SO T

E A4IED1 1 80l 301X =0l= AS =2l

— MainOlIAM SIHOl AYIEE ME1] AYIE AR S0IME RHIAS
012010 13 ZHHCZ counting ¢S &

AEERL

$mutextest

[1082399936 A C] S A A2
[1082399936 Ad|IE] counting = 0
[1082399936 AdE] FEIA of Al

[1082399936 A E] REIA &2
[1082399936 A d|=] counting = 1
[1082399936 AdE] FEIA o A

[1082399936 A C] REtA &2
[1082399936 A =] counting = 2
[1082399936 AH =] SEA ol Kl
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- AYE9 &
— 2AYIE ANEEFUA return
— pthread_exit() &
— OE AHI=0 o00 HA

e cleanup SH&d]

— AYIE E8 MO OH HAS H2ACITS Ot W

— TOZNA9 atexit() &5 SAl

- T2 A EEA ISOE $UWAIL B 52

e cleanup 8HE I} Q% B2
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cleanup = S5

- WS SSI 0 2

void pthread_cleanup push(void (*routine) (void*), void *arg);
void pthread_cleanup_pop(int execute);

— pthread_cleanup_push()
e routine : cleanup SHE3 &4
e arg : cleanup HEHE HHFE= QXL
— pthread_cleanup_ pop()
- executeJ} 00|™ MSHE HIHOI= SETO =
- executel} 00| Ol ™ SHSHE ot Mot = HAH

. SHAE X3 NHNM AYCST ESES AOE HHIS FS

pthread_cleanup_ push(pthread mutex unlock, (void *)&mutex);
pthread mutex_lock(&mtuex);

//AclElE 89 XNd

pthread _mutex_unlock(&mutex);

pthread_cleanup_pop(0);

- 0 JH9l CleanuD Eﬂi 0| =
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— A0 BS2H0] ASSE AHIXIAH ZdF= ZHZE(signal)
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int pthread_cond_wait(pthread _cond_t *cond, pthread mutex_t *mutex);

— cond : XHHE XTHUS(] griet TENEX] H)|
— mutex : 0] mutex0fl ©J0f ZXHMZE condIt MO E

- ZALHUS WS : WATPL 0 HIOIEE IS AL
- wait S5 HOILIBIA HHIAS 28(RI)

e pthread cond_timedwait()
— XZd A4S0 25 JHUIM =4 232 Uz
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int pthread_cond_signal(pthread_cond_t *cond);

dIE0A =2

- 0d AYIE
- HOE 2dl
OIE{0)l &2

~ XIFOH EA B2 (cond)0ll THOH X2 20| HUOPIE JICk2l= A

(=)
atels gl

- OHUQ] WHAKE 2HI=2 i AHIXL AHEQ B2
— pthread_cond_signal() &8 AI201H & oiLC| AY I ES i<
LHHXI AYE= B0 VIUE IIsd0] US

— pthread_cond_broadcast()E Al
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o
// IIAZEE 0188 D19 &
pthread cond_t cond = PTHREAD_ COND _INITIALIZER;

/1 B8 0188 )% $H

pthread_cond_t cond;

pthread_cond_init(&cond, NULL);//XHI| Q4= XHBS S
// NULL 0| J|=2£do=

F2HWS0] A
— O 01A AKXl 5= Z2BSE A

pthread cond_destory(&cond);




2 HES9 A8 Oll(cond.c)

- XUBE AE0IH = AdIEJH SEE ﬂﬂ5l= ol
— -r_._éEiIE(maln): A} AYEE Wyt 2 2]0I0IE(data) )l 1
0l &IJIE JITE .
— XA B2 |A= =0 X A2 SOt sleep() £ data8 12 HE 2 £
2 AY S0 =H2ES SHLL
— Moy FHA, XHWS, SFUI0IEHE 2% LXHE AME

typedef struct _complex {

pthread _mutex_t mutex; // FEA
pthread _cond _t cond /] XA 2
int value; / 2900l F

} thread_control_t;

- MmzE

$ cond 5

Condtion wait time out
$cond 1

Wait on Condition.....
Condition was signaled.
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AYIEZH9 F)1%t
— FHAQ XHHE 0|2
— MOHEN 0|2
- OZMAZF SMO| MIOFEN QL SAIOILE AI2Y2 TS
AYIEE MOEEO
— sem_tE Al
— AYIELZ MOEN XEJI®= sem_init() 88 AIR

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

- sem : MIOFEON ZHAl
- pshared : OI€ AYEQd SR AAXIC T (2SsA= XA %2
- value : MIOFEOGO] XT|3&k

MO E Jtdl = e+

// HIOIZE NI O0|H 258, 1253 S=0U M L2 32ElZEZ &g

int sem_wait(sem_t *sem);

/1 A28 HAE, 0010 S=ELIXIB1 EAGAIN Oi{Qt S|l SAl 2l™
int sem__trywait(sem_t *sem);

— dcdlelZ S0l 2OHEHAM IIS2= MOHENSl afE 025 &3d
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- MOENQ &S 1 SIHAII=E &

iInt sem_post(sem_t *sem);

- SIH MIOHEN2 #UE = 8

int sem_getvalue(sem_t *sem, int *sval);

- MOHEOE MOl S

int sem__destory(sem_t *sem);
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- AYSO AIOE S5 0IATE 83 B
int pthread_sigmask(int how, const sigset_t *netmask, sigset _t *oldmask);
— how
e SIG_SETMASK
— A8 5 O0tA3 2XHE newmask s F 8%
e SIG_BLOCK
— A2 25 0IA30 newmaskg& It
e SIG_UNBLOCLK
— AlJ8 S5 MIA30AM newmask& HIH
- 2A4IE0AM G2 2dI=0H AIDEE 2EUHE 8
— &2 T2 HA W AYIE0AIT AIDEE HE S = 2

A Ol
— i — D = T A\
=

— OE T2MA0AI AlIaEE 2] HME kill() &8 A2

int pthread_kill(pthread_t thread, int signo);

e thread : A|Z1Y9E £ AYIE ID

=22 T a3
- signo : M&E A|IJE HD
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$ mth_echoserv 1234 9909
recv tgread ID = 1026
response thread = 6151
recv tgread ID = 3076
response thread = 6151
recv tgread ID = 5126
response thread = 6151
recv tgread ID = 2051
response thread = 6151
recv tgread ID = 4101
response thread = 6151




