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1. MoTokn. MogenupoBaHue cpeacTteBamMmm nNpoLeccos

MoToku (HUTK, Tpeabl) - NPOrpaMMmbl, pasaensiolume obuiee agpecHoe NPOCTPAHCTBO (T.e. Koa,
AaHHble, CTeK 1 T.M.). [JocTonHcTBa: ObICTPOTa NEPEKNOYEHUs1, MPOCToTa NepeaaYn AaHHbIX.

®yHkumsa clone() cosgaeT TOYHYO KONKUKO TEKYLLIErO NpoLecca, BKMYas:
* CLONE_VM - agpecHoe npoCTpaHCTBO;

* CLONE_FS - dannosyto cucrtemy;

* CLONE_FILES - geckpunTtopbl ¢annos;

* CLONE_SIGHAND - obpaboT4ynkn curHanos;

* CLONE_PID - unpeHTtudukatop npouecca (atoro genarb He Hago!!l).

#i ncl ude <sched. h>
#i ncl ude <pthread. h>
#1 ncl ude <stdi o. h>
#1 ncl ude <uni std. h>

| * TnoBanbHee mauuee®/

char stack[10000], i, j;

/| *Kon n pandele noroxa*/
int nythread(void * thread_arg) {
for(int i=0;i<10;i++){ sleep(1l); printf("\nMthread: i=%",i);}
printf("Threadl finished\n");
}
/| *Kon v maHHBE «TJI@aBHOTO» noroka*/
int main() {
cl one(myt hread, (voi d*) (st ack+10000- 1), CLONE_VM CLONE_FS| CLONE_FI LES| LONE_SI GHAND, NULL) ;
for(j=0;j<10;j++){ sleep(l); printf("Main thread: j=%\n",j); }
}



2. POSIX Threads - ¢pperimBopk pthreads

OCHOBHblE (PYHKLINN:

* pthread_create() - cosgaTb NOTOK;

« pthread_exit() - 3aBepwnTb paboTy NoToKa U3HYTPMU;

« pthread_cancel() - 3aBepwnTb paboTy NoTOKa CHAPYXW;
« pthread_kill() - nocnatb curHan notoky;

« pthread_join() - »xxgaTb 3aBepLIeHUsI NOTOKA;
« pthread_detach() - oTkasaTbcsi OT coxpaHeHus cnyxebHom MHopMaL MM O NOTOKE.

| *IpyMep c oBmWMM ampecHHM IPOCTPAHCTBOM M KOIOM, KOMOMjAumsa. QCC prinmer.c -I|pthreads */
#i ncl ude <stdlib. h>

#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <pthread. h>

void *func(void *arg) {
int loc_id =* (int *) arg;
while (1) {
printf("Thread % is running\n", loc_id); sleep(l);
}
}

int main() {

int idl, id2, result;

pthread t threadl, thread2;

idl 1; result = pthread _create(& hreadl, NULL, func, & dl); pthread _detach(threadl);
i d2 2; result pt hread _creat e( & hread2, NULL, func, & d2); pthread _detach(thread2);



3. POSIX Threads (npoaomxeHue)

| * Ipumep ¢ pasHemM komom™*/
#i ncl ude <stdlib. h>

#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <pthread. h>

void *funcl() { /* lotok 1 */
int i; for (i=0;i<10;i++) { printf("Thread 1 is running\n"); sleep(l); }
}

void *func2() { /* TOorox 2 */
int i; for (i=0;i<10;i++) { printf("Thread 2 is running\n"); sleep(l); }
}

int main() {

int result, statusl, status2z;

pt hread t threadl, thread2;

result pt hread _creat e( & hreadl, NULL, func, NULL);

result = pthread create(& hread2, NULL, func, NULL);

pt hread_j oi n(t hreadl, &statusl);

pt hread_j oi n(t hread2, &status2?);

printf(”\nlloroxkn sasepmenn ¢ %@ n %”, statusl, status2); // Hanpumep, PTHREAD CANSELLED

CraTycbl NOTOKOB COXpaHsOTCs nocne 3aBeplueHns. Ecnu BoinonHutb pthread_detach(), To oHu
OyayT HeOOCTYIHbI.



4. OpraHm3aumsi napannesibHOro BbINOJIHEHUSA
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5. Mpobnema cCUHXpPOHM3aLUMM 3a8au

5.1. Mpobnema pocrtyna K odwemy 5.2. PeweHune npu nomowm 6nokmpyrowiero cnara
pnrvnrv
[Dnar=CeofogHol
————————————H I MM
| Mpouzeectn | -

$nar = JaHAato?

FEpuTidec-
KW pecypc

Kputuec- Dnar = 3aHATo?

KpuTryec-
KAA CRKLMA

kaA CEKLUWA

| ©nar=3anato |

| ®nar=3aHato | = ﬂpH:—IHTb |
| = o T

[ Mepegare | ~ [©nar=CeofiogHol
T I

[Dnar=CeobogHol [ Ynorpebure |
L

5.3. MpuHuUN paboTbl U onpeaeneHue cemacpopa 5.4. PeweHune npu nomowmn cemaoposn
) OTkpLITD 1. Llenas nepemeHHas S ( Havano )]

'LC} AakpeiTo

I
2. P(S) - onepaums «Orpagutb» |513=1252i=Ni533='3'|

. S:=S-1 — —
ﬁtllllllllllllll ﬁ . Ecnun S<0, 10 Tekywas 3agava [ Mpowseectn | OrpagmTe(S3)
BCTaeT B o4yepenb I 0 =1
ﬁ OrpaguTe(=2) rpa,.u,lmb[ )
3. V(S) - onepauusa «OcBo6oanTb» OrpaguTe(S1) [ Npuware |
E . S:=S+1 [ I
. Ecnn $>0, 10 1-9 B ouepeaun | HEP'IE-D-ETE' | Oceofiogute(S52)
Oceobogute(S1
3agava npogorkaeT paboTy Oceofoanmo(S3) Iﬂ (=1)
Qceobogute(S1) | HMcnonezoeate |




6. Cemadhopsbli
OCHOBHbIE QDYHKLNN:

e sem_open() - OTKPbITb UME@HOBAHHbIN cemadop

« sem_close() - 3aKpblTb MMEHOBAHHbIN ceMadop

« sem_unlink() - yaanutb uMeHOBaHHbIN cemadop

e sem_init() - MTHULMANM3NPOBATb HEUMMEHOBAHHbIN ceMadop

e sem_destroy() - yaanuTb HeMMeHOBAHHbIN cemadop

e sem_wait() - ecnn S>0 10 S:=S-1 1 NPOOOMKNTL;, NHAYe BCTaTb B oYepepb.

« sem_trywait() - Bo3BpawiaeTcsa ¢ Heyaayeun, ecnm >0, To S:=S-1

« sem_post() - ecnu oyepeab nycra, 170 S:=S+1 1 NPOOOIMKUTL; MHAYe NepBLIN B o4epeau
npoaosmkaeT paboTy

semt enmpty,full;
I nt data;

int main(){

seminit(&npty, SHARED, 1); // VYcrauoeneun B 1
seminit(&ull,SHARED, 0); // Ycrauosmen B 0O

voi d *Producer(void *arg){ // Cuauana enpty=1 full=0

while(l) {
sem wai t (&enpty); /[l enpty:=enpty-1
dat a=Expr essi on();
sem post (& ull); [l full:=full+1
} }
voi d *Consunmer (void *arg){ // Cuauana enpty=1 full=0
while(1l) {
semwait(&ull); [ full:=full-1
Use(data);
sem post (&enpty); [l enpty: =enpty+l
}

}



7. MbloTeKkcbl (MyTeKcbl)

MbloTEKC - ABOMYHLIN ceMadop, npuHuMarowmnmn 3HavyeHmss S=0 nnmn S=1. OCHoBHble OYHKLNN:

e init_mutex_init() - HUUMaANM3MpPyeT MbIOTEKC
» pthread_mutex_lock() - nonbiTka 3axBaTa MbloTekCa (Npwn Heypaye XAaTb)

 pthread_mutex_trylock()- nonbiTka 3axBaTa MbloTekca (Npu Heyaaye BEPHYTb OWINOKY)
 pthread_mutex_unlock() - ocBoboxaeHne MbloTeKkca
e pthread_mutex_destroy() - yaanset MblOTeKC

int data; pthread_nutex_t mnutex;

voi d *Producer () {
while(l) {
pt hr ead_nut ex_| ock( &rut ex) ;
printf("\nPing: %", ++data); sleep(l);
pt hr ead_nut ex_unl ock( &rut ex) ;

}
}

void *Consuner () {

while(l) {
pt hr ead_nut ex_| ock( &rut ex) ;
printf("\nPong: %", --data); sleep(l);
pt hr ead_nut ex_unl ock( &rut ex) ;

}

}

int main() {
pt hread t threadl, thread2;
pt hread _nutex_init(&mutex, NULL); data = O;
pt hread_creat e( & hreadl, NULL, &Producer, NULL);
pt hread create( & hread2, NULL, &Consuner, NULL);
sl eep(60);
pt hread_cancel (t hreadl); pthread_cancel (thread2);



8. YcrnoBHbIe nepeMeHHble

YCnoBHble NepemMeHHble — pacluMpeHne MbloTeKCOB. OCHOBHbIE OYHKLINN:
« pthread_cond_init(&cond, NULL) - nHuuunanmnsauyus
pasbnokupoBatb mutex + xaaTb + [JoXOaTbCs

« pthread_cond_wait(&cond,&mutex)
3abnokMpoBaTtb mutex

- pthread_cond_signal(&cond) - nocnaTb curHan pa3bioknpoBku nNepeomy B oyepeau
» pthread_cond_broadcast(&cond) - nocnatb curHan Bcem

i nt data;
pt hread _nutex_t nutex;
pt hread cond_t cond,;

void *Producer () {

while(1l) {
pt hr ead_nut ex_| ock( &rut ex) ;
printf("\nPing: %", ++data);
pt hread_cond_si gnal (&cond);
sl eep(1);
pt hr ead_nut ex_unl ock( &rut ex) ;

}
}
voi d *Consuner () {
while(1l) {

pt hr ead_nut ex_I| ock( &rut ex) ;

pt hread _cond_wai t (&cond, &mutex);

He HacCTYyIIMJIO
printf("\nPong: %", --data);
pt hread_nut ex_unl ock( &rut ex) ;
}
}

int min() {

pt hread t threadl, thread2;

pt hread_cond_i nit (&ond, NULL);

pt hr ead_nut ex_i ni t ( &ut ex,

data = O;

pt hread_creat e( & hreadl
NULL) ;

NULL) ;

NULL, &Producer,

pt hread _creat e( & hread2, NULL, &Consuner,

NULL) ;

}

[/ UrToBr He @meylaTh XOJIOCTOM LMKII,

eciyn ycJoBUe



