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CobabpxaHue

@ Cu3pasane Ha HUWKN
© Cnupane Ha Huwkn
© Npucveauussare Ha HUWKK

Q@ Cunxponnsaums Ha HUWKKM C mutex-u

© Pa6ota c mutex-un
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e
®yHkuus pthread create()

Onucanue

#include <pthread.h>

int pthread_create(pthread_t #*thread,
const pthread_attr_t *attr,
void *(*start_routine) (void *),
void *arg);

o Oynkuusata pthread create() ctaptupa HoBa HulwKa B
N3BMKBALLMAT S MPOLEC 1 HOBATa HMLWIKA 3an04Ba A3 N3NbJHABA
cbyHkuusTa start _routine.

o Pyhkunsita Bpbwa 0 Npu ycnewHo n3BMKBaHe U KOA 3a rpelwka =0
npu rpewka. KogbT mMoxe fa ce nogage Ha strerror(), perror() e
HENpUAOXKMMA.
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e
®yHkuus pthread create()

Mapamerpu

o pthread t *thread - ykasaten kbm npomennunea, kKoATo Cayxn 3a
naeHTUdUKaTOP Ha HULLIKATa U AbpXu cayxebHa nHdopmauus.

@ const pthread attr_t *attr - ykazaTen kbm NpomeHnnBa
CbAbpXKalla anI/I6yTVI, KOUTO NCKaMe Oa 3adadeM Ha HULWIKaTa, MOXE
na e NULL.

e void *(*start routine) (void *) - ykasaten kbm dyHKLMATa, KOATO
HUWKaTa We usnbnHsea. Bpbwa void* u npuema void* 3a napametsp.

@ void *arg - napameTsp, KOliTO ce nogasa Ha yHKUMSTA
start_routine, moxe ga e NULL.
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|
®yHkuus pthread exit()

Onucanue

#include <pthread.h>
void pthread_exit(void *retval);

o Dynkunsita pthread exit() npekpatsiBa n3snkealiaTa s HULWKA 1
BPbLUA CTOMHOCT 4pe3 napameTbpa retval.

o OynkuusaTa pthread exit() He 3aTBaps chaiinosete, kouto ca
OTBOPEHN B PaMKWUTE Ha HULLKATA.

@ Ako nmbpBaTa HULWIKA HA npoueca, u3nbaxssawa main(), n3suka
pthread _exit(), To Ta we nsnese, HO oCTaHaNUTE HULIKK Lie
npoabaxaT aa pabotar.
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-
®yHkuus pthread cancel()

Onucanue

#include <pthread.h>
int pthread_cancel(pthread_t thread);

o ®ynkumsita pthread cancel() nsnpawa 3aseka 3a cnupane Kbm
HULWKaTa NojajeHa 4pes napameTrbpa thread.

o ToBa janu HMLWIKaTa We CNpe 3aBMCU OT HSIKOW OT aTpubyTute i -
cancelability state n cancelability type.

@ cancelability state ykasea ganu HuwKaTa Moxe fa bbae cnpsiHa oT
pthread cancel(), a cancelability type ykasea kora Lie cTaHe ToBa -
BeAHara Mam OTNOXXEHO BbB BPEMETO.

@ 3a noseue uHo - man pthread cancel.
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L Tercweawnanane wa wnun
®yHkuus pthread join()

Onucanue

#include <pthread.h>
int pthread_join(pthread_t thread, void #**retval);

@ O®ynkuunsaTa pthread join() 6noknpa nsenksalaTa s HuLKa, A0KaTO
HULWKaTa NojajeHa c napameTbpa thread He 3aBbpn. Ako Beye e
sasbpwuna, To pthread join() spbuwa pesynTaT seaHara.

@ Dynkuyusita Bpbwa 0 npu ycnewHo n3eukeaHe v Kog 3a rpewka =0
npu rpewka. KogbT Moxe fa ce nogage Ha strerror(), perror() e
HenpuIOXK1Ma.
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L Tercweawnanane wa wnun
®yHkuus pthread join()

Mapamerpu

o pthread t thread - naentudukatop Ha HuwkaTa, kosTO LWe bbae
n34akaHa.

@ void** retval - ykasaten npegageH no agpec, kOWTO COYM KbM
CTOMHOCTTa BbpHaTa OT HuwkaTa 4pe3 pthread exit(). Moxe ga e
NULL.
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Mutex-mn

Onucanue

@ Mutex e cvkpawenne ot "MUTual EXclusion"(B3aumto nskitousane)
N € CPEACTBO 32 peannsaynsi Ha KPUTUYHA CEKLMS 32 HULLKM.

@ Mutex-ute urpast ponsta Ha "knrouvanka'sa cnogenenn pecypcu,
BbPXY KOUTO pPaboTST HAKOJIKO HULLKN.

@ KoraTo HsIkosi HULLKa MCKa fa M3MOJ3Ba PECYpC 3alyuTeH OT mutex To
Ts ce onuTBa fa ro "B3eme'(3aki04mn) M KOraTo ycnee To Camo T
MoXe fa paboTu ¢ pecypca.

@ 3a fa morat gpyru HAWKN A3 paboTaT ¢ mutex-a, TO Tasu KOSITO ro e
3akato4una Tpsbea ga ro "nycre' (oTkaroun).

@ Mutex-nte moraT ga ce n3nonssaT 3a
npefoTBpaTsABaHe Ha YCNOBUs 3a Hagnpesapa (race condition).
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Mutex-mn

Thread 1 Thread 2 Balance
Read balance: $1000 $1000
Read balance: $1000 $1000
Deposit $200 $1000
Deposit $200 $1000
Update balance $1000+$200 $1200
Update balance $1000+5$200 $1200
®urypa: Race condition
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Mutex-mn

Ocobenoctu

@ 3a pa bbaaT 3aWMTEHN CNOAENEHNTE pecypcn To Tpsabea BCryKM
HULIKM paboTelum BbpXy TSX A3 U3NOA3BAT €4HU 1 ChLUU Mutex-u
CBbP3aHM C TE3N pecypcu

@ lNpu onuT 3a 3ak/OYBaHE HAa BeYe 3aKNHOHEH Mutex W3BMKBaLLATa
HUWKa Lie 6bae baokupaHa. AKo TOBa € HeXeNnaTenHo, To
CbLUECTBYBA 1 BapnaHT 3a onuT 3a 3akntodsate (trylock).

@ Huwkute ce "cberezaBat" nomexay cu npu onuTuTE CW 3a
3aKnto4YBaHe Ha mutex.

@ [lpn n3nonssane Ha noBeye OT 1 mutex MOXe ga HAaCTbLMNW T.Hap.
deadlock(MbpTBa xBaTKa) - TOBa € KOraTo €AHa HULIKA UCKa A3
3aKJH4YM mutex 3ak/H4YeH OT Apyra HNWKa, A0KATO BTOPATA HULLKA
NCKa Aa 3aKJII0YM mutex 3aK/KYeH OT NbpBaTa.
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PaboTra ¢ mutex-mn

Onucanue

@ B crangapta POSIX mutex ca peannsupatn 4pes Tuna
pthread mutex t.

@ 3a ja ce cb3gage mutex nbpBO TPsIbBA fa Ce Cb3fage NPOMEHIMNBA
OT TO3W TWUM, CNIEH KOETO TS fAa C€ NHULAAN3Mpa Ype3 PyHKUMUATA
pthread mutex _init().

@ Korato mutex-bT BeYe He € Heobxogmm TOM Ce YHULIOXKaBa C
dyHkumusTa pthread mutex destroy().

@ 3a 3ak/l04BaHe Ha mutex ce U3non3BaT pyHKLUMTE
pthread mutex lock() v pthread mutex _trylock().

@ 3a oTk/tOYBaHE Ha mutex ce n3nonsea pyHKUUATA
pthread mutex unlock().
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|
®yHkuusa pthread mutex _init()

Onucanue

#include <pthread.h>
int pthread_mutex_init(pthread_mutex_t *mutex,
const pthread_mutexattr_t #*mutexattr);

@ OyukuunaTta pthread mutex init() nhuunanusnpa mutex noganen
4pes napameTbpa mutex U My 3afaBa aTpubyTMTe MOJALEHM YPES
napametrbpa mutexattr. Ako mutexattr e NULL 3a atpubyTute ce
W3MON3BaT CTOWHOCTU No nogpasbupate.

o ®ynkuunata pthread mutex init() spbuia sunarm 0.
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®yHkuus pthread mutex destroy()

Onucanue

#include <pthread.h>
int pthread_mutex_destroy(pthread mutex_t *mutex);

o OynkuusTta pthread mutex destroy() yHuuwoxasa mutex-a
nogafeH 4pes napameTbpa mutex n oceoboxaaBa pecypcuTe 3aeTn oT
Hero. MNpegu nzeukeaHeTo Ha pyHKUMsATa Toli TpsiOBa Aa € OTKIIIOYEH.

o OynkuuaTta pthread mutex destroy() spbuia 0 npu ycnex n kog
3a rpewka B NPOTUBEH CAy4ail.
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-
®ynkuus pthread mutex lock()

Onucanue

#include <pthread.h>
int pthread_mutex_lock(pthread_mutex_t *mutex);

@ OynkuunaTta pthread mutex lock() sakniousa mutex-a nogase
4ypes napameTbpa mutex. Ako Toii e oTKAtoYeH byHKUUATA
npukKnO4YBa BE€AHAra, B NpoTUBEH Cﬂy'—lal7| T4 6n0K|/|pa N3BUKBaLWlaTa A
HULLKA, AOKAaTO mutex-bT He bbae OTKIIOYEH.

o AKO mutex-bT € Be4ye 3aKJIH0YEH OT N3BNKBALLLATA HALLKA N € C
aTpubyTu no nogpasbupare, To we ce noay4qn deadlock.

o OynkuusTta pthread mutex lock() epwuia 0 npu ycnex u koa 3a
rpewkKa B NPOTUBEH CAYYaid.
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®yHkuus pthread mutex unlock()

Onucanue

#include <pthread.h>
int pthread_mutex_unlock(pthread_mutex_t *mutex);

@ ®ynkunata pthread mutex unlock() otkntousa mutex-a nogase
4pes napameTbpa mutex.

o OynkuusTta pthread mutex unlock() spbuia 0 npu ycnex u ko 3a
rpewkKa B NPOTUBEH CAY4aid.
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®yHkuus pthread mutex trylock()

Onucanue

#include <pthread.h>
int pthread_mutex_trylock(pthread mutex_t *mutex);

o Oynkuusta pthread mutex trylock() ce onutea na sakntoun
mutex-a nogajeH 4pes napameTbpa mutex, be3 pa 4aka ga bbae
OTKJIIOYEH, aKO €.

@ Ako mutex-bT € Beye 3aKNHOYEH TO PYHKLMATA BPbLLA KOA 3a rpeLuka
EBUSY.

o OynkuusTta pthread mutex trylock() spwiia 0 npu ycnex u koa
3a rpewka B NPOTUBEH CAy4ail.
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