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int counter=0; A=
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for(int 1=0;1<10000; i++) P ’1‘7‘3~<t%190)77tZ75\i§L}}$ 1"5

counter++;

} "
int main( ){ EO):_I‘-—G[is

pthread_t thl,th2;
pthread_create(&thl,NULL, (void*)f,NULL); o HETFEMDAEFEE = £ Hcounter
pthread_create(&th2,NULL, (void*)g,NULL); ° %ERQODJKL/,/F -th1 th?

pthread_join(thl,NULL);
pthread_join(th2,NULL); o MWIEKEBL1DDEZIAHEIE = counter++

printf("counter = %d\n",counter);
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Lockset Algorithm
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int x = 0;
Mutex mtx1,mtx2;

// thread1l
func f(){
lock(mtx1);
write(x); // 79U tRa |
unlock(mtx1);
3
// thread2
func g(){
lock(mtx2);
write(x); // 7R
unlock(mtx2);
3
// threado
int main(){
fork(f,g);

lock(mtx1,mtx2);
write(x); // 7O Ry
unlock(mtx1,mtx2);
join(f,g);
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Lockset Algorithm
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int x = 0;
Mutex mtx1,mtx2;

// threadil I8 % =g

fune £O{ thread0 thread1 thread?2 “ﬁ?‘gﬁgzé
lock(mtx1); J =
write(x); // 79U tRa
unlock(mtx1); mix1 mtx2

} )

// thread2

func g(){ write(x) - {mtx1,mtx2}ﬂ)
lock(mtx2); thmiximx —— {mtx1,mtx2}
write(x); // 72 t®RB wi X1,mix = mtx1,mtx2
unlock(mtx2); \\\

i/ threado write(x) with - mix1 N {mtx1,mtx2}

int main(){ mtx1 — = mtx1
fork(f,g); \\
lock(mtx1,mtx2); . .
write(): // FHERy write(x) wﬂ/ mtx_2 N {mtx1}
unlock(mtx1,mtx2); mtx2 = empty
join(f,g);

3

I?ra%;er' A dynamic data race detector for %’;ﬂx%{%gﬁjé H “J77§‘7$7:E L,fd:L VDT

multi-tﬁreaded programs. (ACM Transactions on T_gﬁé h\ﬁﬁd—ét*l]i
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Happens-Before based Algorithm
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Happens-Before based Algorithm
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int x = 0;
Mutex mtx1,mtx2;

thread1 thread?2 mtx1 mtx2
(1,1,0 (1,0,1) 0,0,0) (0,0,0)
lock(mtx1)
(1,1,0)
lock(mtx2)
(1,0,1)
write(x)
unlock(mtx1) —
(1,2,0) write(x) (11,0
unlock(mtx2) _
(1,0,2) 1,0

// thread1l
func f(){
lock(mtx1);
write(x); // 79Ot Ra
unlock(mtx1);
}
// thread2
func g(){
lock(mtx2);
write(x); // 72 tRB
unlock(mtx2);
}
// thread@
int main(){
fork(f,g);
join(f,g);
}
%
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