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8.1 MistTZEILETE

ARG ZARENFIZfE, HIEL THHENESNES: HEREENTRIER, AERRRRR
PENERBN, ZBEPFEE—AUEN ERTMES MR TIHESE, ALERSHENA,
AEMNEINTIEESSE— I HE. SHENEENRMERRRS —RERRAREHE, S8t
EESMHEZEDERR, SECPURIR. RfFE. XHEFS. FRILN, BMER—ERIRAINA, KA
SHERIMEILIRFEERE, NEHWRAE. ROESIRESEES, Hh— M HERN
BEIRSESFFIOZENRRTETHESE, BERFILUEES— M HERTAESHE N AR
5K, HAIENAERERFSF, LA RERF N IREFE A GHIIES.

BEEHIEHANANUERER, EFRESTTERRIRHRAIT RIS T XENREEHRARLHE L
H. S—PMHEEATIERET, CPUNSERITRERFSUENES, k., ABRE, X
LRSIMELETX. ETFXINRXESRAAENSFRIRFEZERYRFAEANATLE. BRILLGH
LinuxiBERGEASTIFREINRE, FIAE B HZENAE B CMRAENESE, XS EsiEkE
HIEEECHUYANTERER. L, BAZRILInudR(FRE, HETREERL: BR2IRRERE,
PSZTHF—NETROMEAEESE); AERHEARILS, B LT, RICPUSFRRRIRELAR ISR
2 ) a7 N

HTHENCEFITIHGHZN TS, SR SEEE T, SENEIRNRERHIZE(Light Weight
Process, LWP), HITE—MNEEDEHRESINEE, BNEERMMNANETHEFRLK, LEZEHA
BT, XHEERERBCHEM ACPURE A IS ECA I ENIRIVELL, ELINUXIRIERFEF, BNERE
#IBEBECHIZA task_struct 590K, HR, EETE—MHESNEEFR, task_struct FAE
=R EERNSEEEZ=.

FEIELNUISMER KR, SIEHSBHEHEMEFE. MitEVHNRE. X, I0RBEERIKAE
BIRHEABMHITOE, BTE—MHENS N EESHEHIERITSE, S MEERTERESE
itz EhE B IR, . SUERR. ISR, XHHAESFkSE®RUEHRZ=N.
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HiTEm
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HiTim2

HBEE==(A] HiaF==(A]

HE =iE

BE—MHENS M IESEREECIR, XEREARIRTH, BEEMTE—Mbi=E,
ATLA— MR LA it K10 55— NMEFERTIR X,
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RARTR—MHENSNMIERAF AR, FTALEIHRRHEARTEIRRARZER, MAL
TYHARBTREDRIBO RS, REEDEAIPHEH AR RO BEHIERRR, #iER. (€
IS EERILMRAE, AL, HREENEEE/NTIRHEN.,

FELINUXXUERSGEH, B8R /proc HEE T —MIXMRS, BISXMINERGRF I LARAE
BEXMRISI (ERread RAARE) | KNEHRMERFNZAIEGRSHE. HA,

£ /proc/[num] BRF, MEET pidAnumBIHRAIKERINZEDIE. M7 /proc/[num]/task
MESAHEFELENRZEIE. RIZAINREHIEE T LB ERETEHE.

8.1.1 FARRLIEIZREIE

RIERRIIEAZNRANER, SAEI LD AP REAENRRREIE. BIERERNRTEERERFPRE
12, LEESFE—EELE A7) | EEEEASE— T RPLERABETIREIS
— IR, WREAELEBNER, NWEFREERBISFEERyeldlAEsEEH, BU—NEiTH
RUZAE KIS FACPU, AP REIEECPURSERINESHEXIER, MBEMTERD SZERERINT
%, UL FRERERERRE ST AR,

AT RAPREEEMRIOZ SIS ARHREE —ERINS, FABERIE— LIRS RERS, BEHE
BUSINERT —EXMERT, SERAPREERAEEIME. NAEFSRER G CPURIZD
HOBRET I ARRLEE, B ARREESNS MERINIE. XFEMKRIOR(ER, FBFEER
AR, BEEERPSTIHREAZRE.

BrEIERR 1ZA9ZFEZER INPTL (Native POSIX Threads Library), 7ELinUXP#Z2.6iRAZ S, BE
KT EFRILinuxThreads£A2RE, NPTLSZIE T POSIXHULAZ RS, 7ERHE, NPTLRSIEAP SRS
12, MENZMARER, ES— N BPREEEXIN— P RIZSEE, XENPTLEREARRMAS T
PREREE, TR ERFRERE,

8.2 Lei=RIBIEFLELL

(EFRLAER B E AN EFAAEERRRIL, BRREEEXOLENEZE. BENEREKEFTH, 4
FEUUSEZHFIHZS TN EICATINAIEERE. THEEBNSIEERERIZARIHE
AIRINLR ZR

KIZRLL Ihie EIRHFEEREL
pthread_create BEE— AR fork
pthread_exit HFERH exit
pthread_join SRR R HRSCER wait
pthread_self SRENEARId getpid

EFEREERANREC G, EIHERNEENL -1pthread BB §HESIERE.
8.2.1 &R R IR

ZAIRIPOSIXRSE MR ERAE AR LB R, BESELBEER errno IREN—MTFHIRIEIELL
IETRIBRIRE, XHERALUER perror LIRS AISEFERAKIEER. BRESLIEREZT,
ERTERZMENHERR, REBHFAINES, Alipthread RIIFREASEIIEH errno
KIERIIERIRE, CRREARIEREEIREARANRENE, £ strerror REAFTLURIEREIEE
TREF TR,
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char *strerror(int errnum);
#define THREAD_ERROR_CHECK(ret,msg) {if(ret!=0){\
fprintf(stderr,"%s:%s\n" ,msg,strerror(ret));}}

8.2.2 EliELeIE

LIZOIEERAARELE pthread_create , XMMREAIREVRELANT :

#include <pthread.h>
int pthread_create(pthread_t *thread, const pthread_attr_t *attr,
void *(*start_routine) (void *), void *arg);

E—MNHESPHAELEEEEE S E—RIZTZEId (thread id) , NPTL{FEpthread_t3EEIK(R
F&IRid, EARERHRERSSD, pthread_tRELMAR, EAZILInuxE— LRSI, FAR
# pthread_self oJLSRENAZRFZATId,

//3RBUALEFEItid
int main()

{
printf("pid = %d,tid = %lu\n",getpid(),pthread_self());
return 0;

V8 pthread_create REIEH—MHNGRE. QIREFTESRTHAEFME— IR (FbanfEkm E
) , FEEBEMHHEN pthread_create R, attr SEEILAASKIEECIEHKAILENEL, —HR
AILARHERERXRAES, WRENIENULL, BPARTRRAIANLEREM. start_routine 2
—REUEERENSE, HIRE(EFISEERRvoid *, start_routine AU TFELENMainER
., BIENEENTRAOREL. arg 2f&iBLS start_routine RIS,

[/ FIfR— NGRS E A
void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",
pthread_self());
return NULL;

int main()

pthread_t tid;

int ret = pthread_create(&tid,NULL,threadFunc,NULL);

THREAD_ERROR_CHECK (ret, "pthread_create");

printf("I am main thread, tid = %lu\n",
pthread_self());

sleep(1);

//usleep(20);

//—exit(0);

return 0;
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FELEGIFZF, MR sTeep(1) K usTeep(20) , HIEHAHUTHIHFRESH—LE LXIFES
RRER: ERXITHER, WERH e —EfN/ I RERREFEENES. FEXMEENRRZE

XERY, stdoutBPXESNMEAECERRE, ST printf if, SBERstdoutiIAEENZEIRZS
ISR, BRERTX, JELEEULSHABAREELN, T FraEcEBEdEENE TR

7S (WS —MIEQEETNT) |, BRstdoutIREHAREST, ITHERILE, RICHAERTXE

Z, BEEPXIMTASKEFERTXNANFEE ST A HErERH S, WM SHIASIE

ST,

8.2.3 &SR =

SNGIERAFE—RI=ERY, ATUAS MR LI RHRRNE— M OER. HEREMUE.
TER— N H=EIERIGF:

[/ Z BRI R AR B

#include <func.h>

#include "test.h"

int global= 100;

void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",

pthread_self());

printf("child thread, global = %d\n", global);
return NULL;

3

int main()

{
pthread_t tid;
int ret = pthread_create(&tid,NULL,threadFunc,NULL);
THREAD_ERROR_CHECK (ret, "pthread_create");
printf("I am main thread, tid = %lu\n",

pthread_self());

global = 200;
printf("main thread, global = %d\n", global);
sleep(l);
return 0;

3

HEBRABEITUHLZR, HIBISBESENEIHFASEITIRERMRRETER, TS
BFEAERR T LA NI XA RR— =S,

VVEZ 72 Al
void * threadFunc(void *arg){
char *pHeap = (char *)arg;
printf("I am child thread, tid = %lu\n",
pthread_self());
strcpy(pHeap, "world");
printf("child thread, %s\n",pHeap);
return NULL;
3
int main()
{
pthread_t tid;
char *pHeap = (char *)malloc(20);
strcpy(pHeap, "hello");
int ret = pthread_create(&tid,NULL,threadFunc, (void *)pHeap);
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THREAD_ERROR_CHECK (ret, "pthread_create");

printf("I am main thread, tid = %lu\n",
pthread_self());

sleep(l);

printf("parent thread, %s\n",pHeap);

free(pHeap);

return 0;

BRI arg B—1 void* KERISE, XBERERFILERZSECHEE— M EUERTIELL, (BERL
BRTRNARAFBEGE— MR, EXMER, BRULERE void* EEINSHSME—18FH
AYE RNl ong)i#T1EIS.,

void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",
pthread_self());
/ /TES U RBUE I 1) 8- R A
printf("child, val = %1d\n", (long)arg);
return NULL;

3
int main()
{
pthread_t tid;
Tong val = 1001;
int ret = pthread_create(&tid,NULL,threadFunc, (void *)val);
THREAD_ERROR_CHECK(ret, "pthread_create");
val = 1002;
ret = pthread_create(&tid,NULL,threadFunc, (void *)val);
THREAD_ERROR_CHECK(ret, "pthread_create");
printf("I am main thread, tid = %lu\n",
pthread_self());
sleep(l);
return 0;
3

FEITHR, EASMEENTIEETAEECIRVAKK, BEXEMEIIKRREBRER—ME
U=SEZEF, FrA— P EiEe 2 A LGRS — ik A SRR SR,

void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",
pthread_self());
int * pval = (int *)arg;
*pval = 1002;
printf("child, val = %d\n",*pval);
return NULL;

int mainQ

pthread_t tid;
int val = 1001;
int ret = pthread_create(&tid,NULL,threadFunc, (void *)&val);
THREAD_ERROR_CHECK (ret, "pthread_create");
printf("I am main thread, tid = %lu\n",
pthread_self());



sleep(1);

// BN RE [, (A AL R A AR 55
printf("main, val = %d\n",val);

return 0;

NG E LA MEGRAMIH FASEUEBES N FEIE, M—EBTEFHRBANER, B8R —
MEFEHIPITRE SRR A EREEEIERIRNE.

[/ BN FERFE AT A E (1 45 2R
void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",
pthread_self());
int * pval = (int *)arg;
printf("child, val = %d\n",*pval);
return NULL;

3
int main(Q)
{
pthread_t tid;
int val = 1001;
int ret = pthread_create(&tid,NULL,threadFunc, (void *)&val);
THREAD_ERROR_CHECK (ret, "pthread_create");
val = 1002;
ret = pthread_create(&tid,NULL,threadFunc, (void *)&val);
THREAD_ERROR_CHECK (ret, "pthread_create");
printf("I am main thread, tid = %lu\n",
pthread_self());
sleep(1);
return 0;
b

8.2.4 ZiEEaNRL

f5F pthread_exit REATLAEMBHLERE, TCXMNREEE R start_routine FHIERE, HITH
FHUFHFBEEA exit. pthread_exit FISEE— void * X£BUE, BRATHENNBEHRE. &
start_routine F{FreturniBT ] LASCIIZRIRIEMBHIAR, (BEREFHNEHITAE—LiaRE,
FrIAERRL, ZER0EHINSH LIRS — MEFEEF pthread_join fi3K, (EEFIHEA—HFRIZ,
S—NEERNSEREREN, FHEERLEES.

void pthread_exit(void *retval);

TEHRZEEMRHAGF

void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",
pthread_self());
//pthread_exit(NULL) ; MIELFEN DK E return (NULL) 25470
printf("Can you see me?\n");
b
int mainQ

{
pthread_t tid;
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int ret = pthread_create(&tid,NULL,threadFunc,NULL);

THREAD_ERROR_CHECK (ret, "pthread_create");

printf("I am main thread, tid = %lu\n",
pthread_self());

sleep(1);

return 0;

8.2.5 SRIVLIZRIIAS

AR pthread_join AJLMERLAZLTHHRT, ERIEER thread BIE, HIERSRF, FEMIREIRY
HREEIDIKSFA retval fEEH FTEEAEDES. EALERNEIDRERE— void * SEEIRYEHE,
LA pthread_join RAOEAEEERESLHRIENFHAINRNETE, REEEEMIHEN, &
pthread_join FIUTZ /G, XEERIEIESHIEN. BLMR, RAEUER—REUERNEMIL, E5
BN TATHMEEER— 8 FTIRIEEEL,

int pthread_join(pthread_t thread, void **retval);
TEEAF, 73R FHE20FHRIETERMAE IR,

void * threadFunc(void *arg){

printf("I am child thread, tid = %lu\n",
pthread_self());

//pthread_exit(NULL);//#*4 TR Bl —A8F 150
//pthread_exit((void *)1);
char *tret = (char *)malloc(20);
strcpy(tret,"hello™);
return (void *)tret;

int main(Q

pthread_t tid;

int ret = pthread_create(&tid,NULL,threadFunc,NULL);

THREAD_ERROR_CHECK(ret, "pthread_create");

printf("I am main thread, tid = %lu\n",
pthread_self());

void *tret;//{EVH R HiEvoid* A&

ret = pthread_join(tid,&tret);//t& A\void*4s &k

THREAD_ERROR_CHECK (ret, "pthread_join");

//printf("tret = %1d\n", (long) tret);

printf("tret = %s\n", (char *)tret);

return 0;

EER pthread_join%%%UE%%%&E’\J*&” thread SHEAFTERUEURN, MNRSEGER, BLB
M NHRSIBALRES, TELERSMARILE, MAIRE.

void * threadFunc(void *arg){
printf("I am child thread, tid = %lu\n",
pthread_self());
pthread_exit(NULL);
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int mainQ

{
pthread_t tid;
int ret = pthread_create(&tid,NULL,threadFunc,NULL);
THREAD_ERROR_CHECK (ret, "pthread_create");
printf("I am main thread, tid = %lu\n",
pthread_self());
ret = pthread_join(0,NULL);//MWHE—ANSHIEAN&tId, WA s
THREAD_ERROR_CHECK (ret, "pthread_join");
return 0;
3

8.3 Zi=RIRHNRIRE

8.3.1 Zei=RYAN;

SRR T EILAERELSL, BALMEB—MEERIE. FIBSEESIRNR, RIIreRaitiEs
LIEEFERES, BNSEERIENERAY, NE Lﬂﬂﬁ@ﬂuéﬁﬂjxg\;ﬁ’ﬂ, HrEE—NME

SEHER, HETRTBXESHEEREMRTN, REUTRSHIELERBXESTMRIENNSE
B4R EIRHAYIER.

Hit, BELELRENEFEY, SERNBEELI MK TES0WH, XHEEEEE
pthread cancel (UTFERZSR. Z— 1 EAEAMA pthread_cancel ZEEUEB— MRZNEHER, B—14

SEARLENIEINSMIRENE, JAXNMEENT LR, SEMSEH. XERSHEN
ﬁiﬁ%ﬂ:ﬁ’]ﬁ&é&tﬁ’ﬂ BRELFR I ENH S,

int pthread_cancel(pthread_t thread);

thread A thread B

pthread_cancel func

pthread_join " »

HE

1
1
]
q
i
: :

cancellation point

BEEBFM(pth reads(7) AT LREASOEBUERREL. BEFRN, S5REESE 4R
{EFLEEGEA, BEETFENE, IN8d pthread_mutex_lock FOFEEHEREY pthread_mutex_unlock LA E
fFNESERAYER ?ﬁ%‘lﬂ_mﬂylﬁﬁ
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$man 7 pthreads
B4 BT AL

TEZREEBCERIIN—MIF, EAFEEEZREREESIUE,

accept()

close(Q)

connect()

open()
pthread_cond_timedwait()
pthread_cond_wait()
pthread_join(Q)
pthread_testcancel()
read()

void * threadFunc(void *arg){

}

printf("I am child thread, tid = %lu\n",
pthread_self());
return (void *)0;

main()

pthread_t tid;

int ret = pthread_create(&tid,NULL,threadFunc,NULL);

THREAD_ERROR_CHECK (ret, "pthread_create");

printf("I am main thread, tid = %lu\n",
pthread_self());

void * pret;

ret = pthread_cancel(tid);

THREAD_ERROR_CHECK (ret, "pthread_cancel");

ret = pthread_join(tid,&pret);

THREAD_ERROR_CHECK (ret, "pthread_join");

printf("thread return = %1d\n", (Tong) pret);

return 0;

KUREE

575

172

//F LUk Bipthread_cance 1#AT R, KINSREUIR [FIME & - 1 A &2 1B 5 B 1 A0

INRFEEERIZABRBEITEENER, BBARNM IR ASLILL:

void *

threadFunc(void *arg){
while(1);
return (void *)0;

main()

pthread_t tid;

int ret = pthread_create(&tid,NULL,threadFunc,NULL);

THREAD_ERROR_CHECK (ret, "pthread_create");

printf("I am main thread, tid = %lu\n",
pthread_self());

void * pret;

ret = pthread_cancel(tid);

THREAD_ERROR_CHECK (ret, "pthread_cancel");

ret = pthread_join(tid,&pret);

THREAD_ERROR_CHECK (ret, "pthread_join");

IprintfA1E



printf("thread return = %1d\n", (Tong) pret);
return 0;

ERADS ps -elLf AJLABEBXREIVRE.

$ps -elLf

NREFEEFIRINEGES, BILAEM pthread_testcancel BRE],

void pthread_testcancel(void);

TER(FEF pthread_testcancel 17

void *threadFunc(void *arg){

}

while(1){
pthread_testcancel();
}

int main()

{

pthread_t tid;
pthread_create(&tid,NULL,threadFunc,NULL);
sleep(1);

printf("sleep over!\n");

pthread_cancel (tid);

void *ret;

pthread_join(tid,&ret);

printf("you die, ret = %1d\n", (long ) ret);
return 0;

GE, SERENZANESRITEEEENIXG, WEENSIEAARUENRH, I/, SFEm
EGHERIRHMRIET LT RIFESIEN TR, EEERRSEITAZE, LAEEERIEREEIT:

B ES EAREREE IR KXEEES.
WEHDIRENBEINS AR, #EziTER—MEER.
PUTEARRIDEIRREL, LIRS BRI,

5% thread local#dE.

gl 572N

8.3.2 ZiZRIRiE

ESINGIEEZ G, BFRESERRRKAEE FS2RRA. ATEHERSERITA, %iEEFEs]
A7 pthread_cleanup_push # pthread_cTeanup_pop ERECR EIRLLFZ TR & HonLR IEAYFRrERIE R
B (bbanszis, #ESE. HEE) .

void pthread_cleanup_push(void (*routine)(void *),

void *arg);

void pthread_cleanup_pop(int execute);
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pthread_cleanup_push EEBEREEN—MEF, XMESE TFUIER N8
o LRERNECHTLLLR, A RERERREHTH AR oA RAT.
o ZFRVHA pthread_exit MEMNRILES, FrEAEREURIREHTHAIRFMEEEFHT.
o ZF2VHF pthread_clean_pop 7 H execute S#JE0RT, I TRAYSEREFTHIIT.
o ZF2VEF pthread_clean_pop 71 H execute B# 00T, M TRASSEREAIIT.
BEEFERR: HEEE start_routine Fi{TreturniFAMEILAIENE, BEHHA P!

/

void cleanup(void *p){
free(p);
printf("I am cleanup\n");

3

void * threadFunc(void *arg){
void *p = malloc(100000);
pthread_cleanup_push(cleanup,p);// & %iftcancel fiZ fipush
printf("I am child thread, tid = %lu\n",

pthread_self());

//pthread_exit((void *)0);//fEpopalexit, cleanupiftifuiHH
pthread_cleanup_pop(1);//fEexitZ jGpop cleanupifitk, WIESH AL
pthread_exit((void *)0);

3

int main()

{
pthread_t tid;
int ret = pthread_create(&tid,NULL,threadFunc,NULL);
THREAD_ERROR_CHECK (ret, "pthread_create");
printf("I am main thread, tid = %lu\n",

pthread_self());

void * pret;
//ret = pthread_cancel(tid);
//THREAD_ERROR_CHECK (ret, "pthread_cancel");
ret = pthread_join(tid,&pret);
THREAD_ERROR_CHECK (ret, "pthread_join");
printf("thread return = %1d\n", (long) pret);
return 0;

3

POSIXZEK pthread_cleanup_push 1 pthread_cleanup_pop MRS HIER—MEREX+, *
BEEANTHREFRREEERHHTITH. FEIEME /urs/include/pthread. h {42, SFEEHEK
HHENX :

#define pthread_cleanup_push(routine, arg) \
do { \

__pthread_cleanup_class __clframe (routine, arg)

/* Remove a cleanup handler installed by the matching pthread_cleanup_push.
If EXECUTE is non-zero, the handler function is called. */

#define pthread_cleanup_pop(execute) \
__clframe.__setdoit (execute); \

} while (0)



ALARIpushfIpopIRENARIEN T2, B RER—FRE T HIA s LA S MTh T
Bc.

TEEEAS N FEREAIGF:

void cleanup(void *p){
printf("clean up, %s\n", (char *)p);

3

void * threadFunc(void *arg){
pthread_cleanup_push(cleanup, (void *)"first");
pthread_cleanup_push(cleanup, (void *)"second");
//pthread_exit((void *)0);
return (void *)0;
pthread_cleanup_pop(1);
pthread_cleanup_pop(1);

b

int main()

{
pthread_t tid;
int ret;
ret = pthread_create(&tid,NULL,threadFunc,NULL);
THREAD_ERROR_CHECK(ret, "pthread_create");
ret = pthread_join(tid,NULL);
THREAD_ERROR_CHECK (ret, "pthread_join");
return 0;

3

8.4 MR MER

HATZHECAAMFERS, XER—MUHEESIE TRERNERBERFER T EXRNER. £HF
EHATHER T, AEBNHERRRARSFY, SEREFRTRISREEATREIRNASAERE, W
R—MEFNERERERN, BPABSHBEBELEN. AETZRAHENHRIARZ £, &2
iRt 7 & BT Efithih = 2RAE,

8.4.1 BRHIFHEASER

TR mED, AREIHERRNREREREER ZFERAHIFE mutex(MuTual
Exclusion) , BPEEH, BHAUEHEERIE pthread_mutex_t , HARE—N2BHITEAL, EFEFTLL
SHERFHENNFHES, BPFMBRIMEE. J3— NS ENHE, EREEB=HIIBN (BfFEEa
BXmg)  SFEECRAEERE, BRSHFE SR eIkEIzT. FiASIERE M ZIKIZA
BER R ML R RS

BUEEBIEMANZI,: EiZF PHTREAD_MUTEX_INITIALIZER {JIAK— pthread_mutex_t ZKBIPNISE,
BIESANERIEE; MR pthread_mutex_init RELRILASIZSEIE— L. SIS ANENNE
IR

{8 pthread_mutex_destory BILAHER— N,
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pthread_mutex_t fastmutex = PTHREAD_MUTEX_INITIALIZER;

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

int pthread_mutex_destroy(pthread_mutex_t *mutex) ;

int pthread_mutex_lock(pthread_mutex_t *mutex);

int pthread_mutex_unlock(pthread_mutex_t *mutex) ;

int pthread_mutex_trylock(pthread_mutex_t *mutex);

TEHEEEANERNGF, HREWTER: EME, EE. HERYESR, WRNRRIE
175, —HESREZHIER, AERBZERERE, B—77E, HEEENSSEBAIAEER
£, TEREBRNIL.

typedef struct shareRes_s{
pthread_mutex_t mutex;
} shareRes_t, *pShareRes_t;
void *threadFunc(void *arg){
pthread_mutex_lock (&((pShareRes_t)arg)->mutex) ;
puts("I am child thread");
pthread_mutex_unlock (&((pShareRes_t)arg)->mutex);

int main()

shareRes_t shared;

pthread_t tid;
pthread_mutex_init(&shared.mutex,NULL);
pthread_create(&tid,NULL,threadFunc,&shared);
sleep(l);
//pthread_mutex_unlock(&shared.mutex);
// BIGETATHY, ARARFEHME
pthread_mutex_lock(&shared.mutex) ;
pthread_join(tid,NULL);

puts("I am main thread");

return 0;

8.4.2 (FABERHIBAXESR

INRMNEATFHRMIHERFHTIEERE, EURERRSFZM, URESRLEIHERIRAIR
IREPIERIEEREE (BMBIAZRIINEt, IhAZ/EEH) | BFAEFMSSEIERRETE

typedef struct shareRes_s{
int val;
pthread_mutex_t mutex;
} shareRes_t, *pshareRes_t;
void *threadFunc(void *arg){
pshareRes_t pshared = (pshareRes_t)arg;
for(int i = 0;i < 20000000; ++i){
pthread_mutex_lock(&pshared->mutex) ;
++pshared->val;
pthread_mutex_unlock(&pshared->mutex) ;
}
pthread_exit(NULL);
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int main()
{
int ret;
pthread_t tid;
shareRes_t shareRes;
shareRes.val = 0;
ret = pthread_mutex_init(&shareRes.mutex,NULL);
THREAD_ERROR_CHECK (ret, "pthread_mutex_init");
struct timeval begTime,endTime;
gettimeofday(&begTime,NULL);
ret = pthread_create(&tid,NULL,threadFunc, (void *)&shareRes);
THREAD_ERROR_CHECK(ret, "pthread_create");
for(int i = 0;i < 20000000; ++i){
pthread_mutex_lock(&shareRes.mutex) ;
++shareRes.val;
pthread_mutex_unlock(&shareRes.mutex) ;
3
ret = pthread_join(tid,NULL);
THREAD_ERROR_CHECK (ret, "pthread_join");
gettimeofday(&endTime,NULL) ;
Tong avgtime = ((endTime.tv_sec - begTime.tv_sec )* 1000000 +
(endTime.tv_usec - begTime.tv_usec));
printf("avg lock/unlock time = %1d\n",avgtime);
printf("val = %d\n", shareRes.val);
ret = pthread_mutex_destroy(&shareRes.mutex);
THREAD_ERROR_CHECK (ret, "pthread_mutex_destroy");
return 0;

PHONLEEEIEE, ERSIEERFENVEELZRIHZRBEESENSITFRS, AR I{Fd

N FEEERSEE RPN E R,
AJLAf#EFE pthread_mutex_trylock ERECRIEFAZRMBING, RINELINBIKII, REESEERE.

typedef struct shareRes_s{
pthread_mutex_t mutex;

} shareRes_t, *pShareRes_t;

void *threadFunc(void *arg){
//pthread_mutex_Tock(&((pShareRes_t)arg)->mutex) ;
puts("I am child thread");

3

int main()

{
shareRes_t shared;
pthread_t tid;
int ret;
pthread_mutex_init(&shared.mutex,NULL) ;
pthread_create(&tid,NULL,threadFunc,&shared);
sleep(1);
ret = pthread_mutex_trylock(&shared.mutex);
THREAD_ERROR_CHECK (ret, "pthread_mutex_trylock");
pthread_mutex_unlock(&shared.mutex) ;
pthread_join(tid,NULL);
puts("I am main thread");
return 0;



8.4.3 BER#ithaAYGIF

ERERFUR E—EETRNIHERRSERE — LT HAIRIFT, TEZE— =X FEZRIS
¥, ERETAEREMESHIEE.

typedef struct shareRes_s{
pthread_mutex_t mutex;
pthread_cond_t cond;
int ticketNum;
} shareRes_t, *pshareRes_t;
void *sellTicketl(void *arg){
sleep(1);
pshareRes_t pshared = (pshareRes_t)arg;
while(pshared->ticketNum > 0){
pthread_mutex_lock(&pshared->mutex) ;
printf("Before 1 sells tickets, ticketNum = %d\n", pshared->ticketNum);
--pshared->ticketNum;
printf("After 1 sells tickets, ticketNum = %d\n", pshared->ticketNum);
pthread_mutex_unlock(&pshared->mutex) ;

}
pthread_exit(NULL);
b
void *sellTicket2(void *arg){
sleep(1);
pshareRes_t pshared = (pshareRes_t)arg;
while(pshared->ticketNum > 0){
pthread_mutex_lock(&pshared->mutex) ;
printf("Before 2 sells tickets, ticketNum = %d\n", pshared->ticketNum);
--pshared->ticketNum;
printf("After 2 sells tickets, ticketNum = %d\n", pshared->ticketNum);
pthread_mutex_unlock(&pshared->mutex) ;
3
pthread_exit(NULL);
b

int main()

shareRes_t shared;

shared. ticketNum = 20;

int ret;

ret = pthread_mutex_init(&shared.mutex,NULL);
THREAD_ERROR_CHECK(ret, "pthread_mutex_init");

ret = pthread_cond_init(&shared.cond,NULL);
THREAD_ERROR_CHECK (ret, "pthread_cond_init");

pthread_t tidl,tid2;
pthread_create(&tidl,NULL,sellTicketl, (void *)&shared) ;
pthread_create(&tid2,NULL,sel1Ticket2, (void *)&shared);
pthread_join(tidl,NULL);

pthread_join(tid2,NULL);
pthread_cond_destroy(&shared.cond) ;
pthread_mutex_destroy(&shared.mutex) ;

return 0;
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FEIGIFHEBENREERESR, e tickethum XMIEHRSEERFEHIBERT (FEwhilefERN
CRIRIE) #inE, XEFSERERRHITHRIR S HIN T F TR,

typedef struct shareRes_s{
pthread_mutex_t mutex;
int ticketNum;
} shareRes_t, *pShareRes_t;
void *threadFuncl(void *arg){
pShareRes_t p = (pShareRes_t) arg;
int mySell = 0;
while(1){
pthread_mutex_lock (&p->mutex) ;
if(p->ticketNum <= 0){
pthread_mutex_unlock (&p->mutex) ;
printf("I am 1, sell = %d\n", mysSell);
break;
}
--p->ticketNum;
++mysell;
pthread_mutex_unlock (&p->mutex) ;
//sleep(1);
3
pthread_exit(NULL);
3
void *threadFunc2(void *arg){
pShareRes_t p = (pShareRes_t) arg;
int mySell = 0;
while(1){
pthread_mutex_lock (&p->mutex) ;
if(p->ticketNum <= 0){
pthread_mutex_unlock (&p->mutex) ;
printf("I am 2, sell = %d\n", mySell);

break;
3
--p->ticketNum;
++mySell;
pthread_mutex_unlock (&p->mutex) ;
//sleep(1);
3
pthread_exit(NULL);
h
int main(Q
{

sharerRes_t shared;
pthread_mutex_init(&shared.mutex,NULL) ;
//shared. ticketNum = 2000;

shared.ticketNum = 20000000;

pthread_t tidl,tid2;
pthread_create(&tidl,NULL,threadFuncl,&shared);
pthread_create(&tid2,NULL,threadFunc2,&shared);
pthread_join(tidl,NULL);
pthread_join(tid2,NULL);

puts("I am main thread");



return 0;

8.4.4 B

ERERFMRHROAIVNER, WREBFEFELSMUIER, ISR Be B —ERIIR
Fr. BMERRE—EHU, MREAFS, B2SE5GM. S— M EEFE TR, ONERIE—EH
DO, SAESFNTEIURE.

AJLA#EF pthread_mutexattr_settype FRREUENBIRVEM, {IEPIEESINNPIRSIRE, BAMEE
FRATENPIEESINMASTEHET, RE SNBSS, BTt RERD RIS BITHE. B
BELIRIES, MNR—MEIH IR FEaM, BBAXMEITEEEB I,

typedef struct shareRes_s{
pthread_mutex_t mutex;

} shareRes_t, *pShareRes_t;

void *threadFunc(void *arg){
pShareRes_t p = (pShareRes_t)arg;
pthread_mutex_lock(&p->mutex) ;
puts("fifth™);
pthread_mutex_unlock (&p->mutex) ;

3

int main()

{
shareRes_t shared;
int ret;
pthread_mutexattr_t mutexattr;
pthread_mutexattr_init(&mutexattr);
//ret = pthread_mutexattr_settype(&mutexattr, PTHREAD_MUTEX_ERRORCHECK) ;
ret = pthread_mutexattr_settype(&mutexattr, PTHREAD_MUTEX_RECURSIVE);
THREAD_ERROR_CHECK(ret, "pthread_mutexattr_settype");
pthread_t tid;
pthread_create(&tid,NULL,threadFunc, (void *)&shared);
pthread_mutex_init(&shared.mutex,&mutexattr);
ret = pthread_mutex_lock(&shared.mutex) ;
THREAD_ERROR_CHECK (ret, "pthread_mute_lock 1");
puts("first");
ret = pthread_mutex_lock(&shared.mutex) ;
THREAD_ERROR_CHECK (ret, "pthread_mute_lock 2");
puts('second");
pthread_mutex_unlock(&shared.mutex) ;
puts("third");
pthread_mutex_unlock(&shared.mutex) ;/ /M UCNE, A4 IR 4T
puts("forth");
pthread_join(tid,NULL);
return 0;

3

HAERIFERIIMutexBFHE—FERMN, THEFRHHNLESBAERIS. ®FES—
BRRFELIEN, SEENHRERG, SiEa—BEERERIFEM. —RESHETFREHRIRM
SWHERIBR. LR CIREREAZINE FIAIREHR T Bheil.
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8.4.5 A HFMHES

Eig bRk, FRERUTLERIEHNRLER, BREF L PEFSHIIXFNEE: — 1M
RREEHUTIUR T SHIRTS, MEINGESHEREN, NSHRESEERFRIS TR,
SRENEBREISTIAIE TR, RINBAERERFICBERAEANE, MatHRAER
EENINSHEERMNRE-BIANTH, XEE, TRERMISESEEIESMACPURIR, £
TR SIFERE,

TR T HERRX TR RITFI LA BNREERE, HIRERA—TERRNSNILS
MFEEHERRL S ——XHERHEE, IPNIFSERS, W5 EFERIT—MRES/FE
(—RREB—MREN) KERRZEEDREUIETERATEITH, XPRESRSLEHFN, HYEK
RORHRZZINBHANE), XMERERHEE—EERSIRER. FMEER S GBS £
BB THRRAINNHERTAPRETLFRE, S8 TRRMRINRE N T IREST LAIREEE hEAE,
BT RBA IRE D FMHZERGIF.

WEHR: RREMNMEEIMCHEET, USRITASHE, RSfUTBEM, MEWSER, FTitt
BRI NEAETHACPU, BERFEREATBEHNELINF.
RIS

o EIFIREATHIITZAEI, SAIRCASIBRALT.

o UEAERITASHY, HUTSeRIAGSEINE, ERASABRIGT, FIREERMEE, AR (R
MIREEX TS MR ERT LASIRIT)

o REFESIB, AFEERE: RMNBATHNIT, NBESERMEEL, SEBEFRMZRELL
&, REFESBIFFENERNEERILAZREE L, RHIREELVS, S7eiil. BTRQRERE
STFIBRE, HLIERC/R, BRATBEM, MRUIREABEHNIT, MWLAZLT IS
BEPITIRERAES, HRILIEREC S, BRIITBEM.
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By EERRLT, ATLRIELISt IR ARRIRFSSEIT, ABERER%H, BEUGEER

P ——BMER BN IRAIER BRI : bt —ES5ACPUERIZER, BBARGRCPURY, RE—ER
BEIHAT, WASASES, Xbait2fe—EHHACPU, 2IERESHSAIURSABAREHIT, Al
EEFMTEZ E, XENEFHIANITTRLG, 7 REEERAEIETT,

TEREARFGZERXEO:

pthread_cond_t cond = PTHREAD_COND_INITIALIZER;//fi&41uG1k

int pthread_cond_init(pthread_cond_t *cond, pthread_condattr_t *cond_attr);//4i%&
WAk

int pthread_cond_signal(pthread_cond_t *cond); //Wujiii—/ 5%

int pthread_cond_broadcast(pthread_cond_t *cond) ;/ /M it {7 £

int pthread_cond_wait(pthread_cond_t *cond, pthread_mutex_t *mutex);//%5%F
int pthread_cond_timedwait(pthread_cond_t *cond, pthread_mutex_t *mutex, const
struct timespec *abstime);// A7 I PR I5EE

int pthread_cond_destroy(pthread_cond_t *cond);//4 /A &445%

e pthread_cond_t @FMHETENHUERT, aJLARAFHSHIWIRK, LIl
pthread_cond_init #H{TEIZSHIAL.

e pthread_cond_wait FIFFALGERAEE, sHEEE ST INSHAT,
pthread_cond_timedwait ERHEM, RATHLIEE— M RAEATHTEL.

e pthread_cond_signal #] pthread_cond_broadcast %53l Wﬁﬁ%ﬁ*ﬂf*ﬁﬂ@ﬁ?fﬂﬁ@éﬂﬂgr%ﬁ
TE PSR, EEFENEXPNREEIERN, UNRERIRESERERE, B
e = ER I EN

e pthread_cond_destroy oJLAFTF4HER AT E,

LA 2RI = BIRISEEAHS :

typedef struct shareRes_s {
int flag; // flag 0 ARTLIFAT 1 BAJLAAAT
pthread_mutex_t mutex;
pthread_cond_t cond;

} shareRes_t;

void AQ{
printf("Before A\n");
sleep(3);
printf("After A\n");
3
void BO{
printf("Before B\n");
sleep(3);
printf("After B\n");
b
void *threadFunc(void *arg){

sleep(5);

shareRes_t * pshareRes = (shareRes_t *)arg;

pthread_mutex_lock(&pshareRes->mutex) ;

if(psharerRes->flag != 1){
pthread_cond_wait(&pshareRes->cond,&pshareRes->mutex) ;

}

pthread_mutex_unlock(&psharerRes->mutex) ;

BO;

pthread_exit(NULL);



}

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

{
shareRes_t shareRes;
shareRes.flag = 0;
pthread_mutex_init(&shareRes.mutex, NULL);
pthread_cond_init(&shareRes.cond, NULL);
pthread_t tid;
pthread_create(&tid,NULL,threadFunc,&shareres);
AQ;
pthread_mutex_lock(&shareRes.mutex) ;
sharerRes.flag = 1;
pthread_cond_signal(&shareres.cond) ;
pthread_mutex_unlock(&shareRes.mutex) ;
pthread_join(tid,NULL);
return 0;

b

THE—IMERNEXEZNFF, BABRTHERIZEEAZIN, T8 HEH.

typedef struct shareRes_s{
pthread_mutex_t mutex;
pthread_cond_t cond;
int ticketNum;
} shareRes_t, *pshareRes_t;
void *sellTicketl(void *arg){
sleep(1);//ilsetTicket:it 34
pshareRes_t pshared = (pshareRes_t)arg;
while(1){
pthread_mutex_lock(&pshared->mutex) ;
if(pshared->ticketNum > 0){
printf("Before 1 sells tickets, ticketNum = %d\n", pshared-
>ticketNum);
--pshared->ticketNum;
if(pshared->ticketNum == 0){
pthread_cond_signal(&pshared->cond) ;
}
usleep(500000);
printf("After 1 sells tickets, ticketNum = %d\n", pshared-
>ticketNum) ;
pthread_mutex_unlock(&pshared->mutex) ;
usleep(200000);//%f5—2, iksetTicketdt#|Hi

3

else{
pthread_mutex_unlock(&pshared->mutex) ;
break;

}

3
pthread_exit(NULL);

h

void *sellTicket2(void *arg){
sleep(l);



pshareRes_t pshared = (pshareRes_t)arg;
while(1){
pthread_mutex_lock(&pshared->mutex) ;
if(pshared->ticketNum > 0){
printf("Before 2 sells tickets, ticketNum = %d\n", pshared-

>ticketNum) ;
--pshared->ticketNum;
if(pshared->ticketNum == 0){
pthread_cond_signal(&pshared->cond) ;
}
usleep(500000);
printf("After 2 sells tickets, ticketNum = %d\n", pshared-
>ticketNum);
pthread_mutex_unlock(&pshared->mutex) ;
usleep(200000);
}
else{
pthread_mutex_unlock(&pshared->mutex) ;
break;
3
}

pthread_exit(NULL);
3
void *setTicket(void *arg){
pshareRes_t pshared = (pshareRes_t)arg;
pthread_mutex_lock(&pshared->mutex) ;
if(pshared->ticketNum > 0){
printf("set is waiting\n");
int ret = pthread_cond_wait(&pshared->cond,&pshared->mutex) ;
THREAD_ERROR_CHECK (ret, "pthread_cond_wait");
3
printf("add tickets\n");
pshared->ticketNum = 10;
pthread_mutex_unlock(&pshared->mutex) ;
pthread_exit(NULL);

int mainQ

shareRes_t shared;

shared. ticketNum = 20;

int ret;

ret = pthread_mutex_init(&shared.mutex,NULL);
THREAD_ERROR_CHECK (ret, "pthread_mutex_init");

ret = pthread_cond_init(&shared.cond,NULL);
THREAD_ERROR_CHECK (ret, "pthread_cond_init");

pthread_t tidl,tid2,tid3;
pthread_create(&tid3,NULL,setTicket, (void *)&shared);//##setTicketz® —Hir
pthread_create(&tidl,NULL,sellTicketl, (void *)&shared) ;
pthread_create(&tid2,NULL,sel1Ticket2, (void *)&shared);
pthread_join(tidl,NULL);

pthread_join(tid2,NULL);

pthread_join(tid3,NULL);
pthread_cond_destroy(&shared.cond) ;
pthread_mutex_destroy(&shared.mutex) ;

return 0;



8.5 &iEE 1

ELFECIEARHR, APTLIALIRIEE— LB, AREFISENERERER. CPUSERBR. FE.
IR ABRINERESBESEN., XEBEMRTLUET— pthread_attr_t BRI ERIEH], TLAFER
pthread_attr_set RFIREREM, AEATLMEN pthread_create BRE], MIEHIFTREIZAIEM.

AXE, LA pthread_attr_setdetachstate A FERINANIRELZNEM.

void * threadFunc(void *arg){
return NULL;

3

int main(Q

{
pthread_t tid;
pthread_attr_t tattr;
pthread_attr_init(&tattr);
pthread_attr_setdetachstate(&tattr, PTHREAD_CREATE_DETACHED) ;
int ret = pthread_create(&tid,&tattr,threadFunc,NULL);
THREAD_ERROR_CHECK(ret, "pthread_create");
ret = pthread_join(tid,NULL);
THREAD_ERROR_CHECK (ret, "pthread_join");
pthread_attr_destroy(&tattr);
return 0;

D BRI — AR R ISR R MEAZ(EA pthread_join REUHIREIDAS., WR—
SRERETHBEREM, BMASB—MEAEER pthread_join BIRIREI—MRIE.

8.6 ZiEZe5nIEAMH

8.6.1 ZiERE

ATZEEC RARRER—NHEIESE, UASSIEELHEEZEEN RS HNRF A, X4
AEARSKECRPEEXREY, A—EEREUTHEIRSHNRSE. SEEREEmRT
AURHRSEBEIMNIATT, BESEFSKEDEEIREE——— MABAZEREHE ctime . ctime
RS H BRI A= R R RS XK.

void * threadFunc(void *arg){
time_t now;
time(&now) ;
char *p = ctime(&now);
printf("child ptime = %s\n",p);
sleep(5);
printf("child ptime
pthread_exit(NULL);

%s\n",p);

int main(Q

pthread_t tid;
int ret = pthread_create(&tid,NULL,threadFunc,NULL);
THREAD_ERROR_CHECK(ret, "pthread_create");
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sleep(2);

time_t mainNow;

time(&mainNow) ;

printf("main time = %s\n",ctime(&mainNow));
ret = pthread_join(tid,NULL);
THREAD_ERROR_CHECK (ret, "pthread_join");
return 0;

£ EAGIFHE, pERNXEEEEH, FLBRMEFELEREHETENR, BRRATLESER
ctime (EMEFSKERIFFTER, FLRERXBHAEHESEARE. £ ctime_r ATLUBRIXMNERE,
ctime_r BRESIEII—MERIMEFSEL, X MEHAILUEE—MEAEFABR0EUE, LUANREHEMA, M
MR R TS,

void *threadFunc(void *arg){
time_t now;
time(&now) ;
char buf[256];
char *p = ctime_r(&now,buf);
printf("child ptime = %s\n",p);
sleep(5);
printf("child ptime = %s\n",p);
pthread_exit(NULL);

int main()

pthread_t tid;

int ret = pthread_create(&tid,NULL,threadFunc,NULL);
THREAD_ERROR_CHECK (ret, "pthread_create");
sleep(2);

char buf[256];

time_t mainNow;

time(&mainNow) ;

printf("main time = %s\n",ctime_r(&mainNow,buf));
ret = pthread_join(tid,NULL);
THREAD_ERROR_CHECK (ret, "pthread_join");

return 0;

KT ctime_r XTRIHZHEREN, NRFVMNUERDEELISAABEXERBER T, EZLEE
MR ERAXEERARASHIAR RN, ERBFMT, EREFESRPAENRERE
.

8.6.2 AJEAE

HEES. ZHEEXEERT, — M REEITIRET, EYURSRSBENERE— R, MRE
ENREBAEURESEEINER, BAXERAHMERTENN. TENRSILIELEREUL
FRRENXIE., THE—MERESHER T, TEAREBFIATENRERIGIF,

char* funcA(int num)

{
static char p[20]={0} ;
sprintf(p,"%d",num) ;
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sleep(3);

return p;

b

//BERELR] BN

char* funcB(int num,char* p)

{
sprintf(p,"%d",num);
sleep(3);
return p;

3

void sigFunc(int num)

{
printf("signum=%d\n",num);
funcAa(2);
char buf[64]={0};
funcB(3,buf);

3

int main()

{
signal(2,sigFunc);
char* p;
p = funca(l);
printf("p=%s\n",p);
char buf[64]={0};
p = funcB(1,buf);
printf("p=%s\n",p);
return 0;

3

Eig bR, SCHREANREE FIIEK:

o IHARFSEE ERERLIRINELFER,

* TEEEAIFTENRE.
— MBI AR ENR G FHRE malloc BREL, malloc REWAREIEHERSEIERY, I THRIE
HEREM, malloc RERISCMAFLFEMNBFIFHENIRE, R0 malloc FUTEINNMZ /G, B

BURYAHR, WRBESFEHEIBXNE, SESEAHNTESMERERE, RUIESHEREES
NIEARAT malloc REY, LATMESSEGEH——IXHE malloc FUARTTENMG.
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