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1. Calk Language

« 8 S L7 RE

+spawn IZ X 5 AL v FAR

+sync IZ K 52N 7 [El]

+inlet, abort (%)

E@illc =7 = i bl @ e 1L




1. Cllk Laﬂguage
{ﬁﬂ SpawIl, Sync

cilk int fib(int n) {

if (n < 2) { ' '
return n; fib(n-1), fib(n-2) =
} else { AR A AL v P24

int X, Vs
x = spawn fib(n-1);

ﬁb(n—l) & flb(n-2) D y = spawn fib(n_z ) ;
TR 5 DEEED sync;

return x + y;

}
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2. Work-Stealing Scheduling
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2. Work-Stealing Scheduling
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3; Work-First Principle
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o Work-First Principle
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3. Work-First Principle

critical-path overhead
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3. Work-First Principle

parallel slackness

* average parallelism = maximum possible speedup
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3. Work-First Principle
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3. Work-First Principle

work overhead
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4. Cilk’s Compilation Strategy
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4. Cilk’s Compilation Strategy
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4. Cilk’s Compﬂa‘uon Strategy

fast clone DS
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4. Cilk’s Compilation Strategy
fast clone D5

int fib(int n) {
fib frame *f = alloc(sizeof(*f));
if (n < 2) { free(f); return n; } else {

f->entry = 1; £f->n = n;

*T = £,

push();

int x = fib(n-1);

if (pop() == FAIL) return DUMMY;
(int y = spawn fib(n-2))

; // sync

free(f); return x + y;




4. Cilk’s Compilation Strategy

slow clone
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4. Cilk’s Compilation Strategy

E;L int fib slow(fib frame *f) ({

if (f->entry == 1) goto ENTRY1;
if (f->entry == 2) goto ENTRY2;
ENTRY1:
int n = £f->n; // restore live var

f->entry = 2;
f->n = n;

*T = £;
push();
int y = fib(n-2);
if (pop() == FAILURE) return DUMMY;
ENTRY2:
sync LI
free(f); return x + y;
}
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J. THE protocol
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J. THE protocol
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J. THE protocol
Simplified version (T, H D)

push() { T++; } steal() {
pop() A lock(L);
T——; H++;
if (H > T) { if (H > T) {
T++; H-—;
lock(L); unlock(L);
T——; return FAILURE;
if (H > T) { }
T++; unlock(L);
unlock(L); return SUCCESS;
return FAILURE; }
} [ — T

unlock (L) ;

}
return SUCCESS;

}




5. THE protocol
Exceptlon Z 380

push() { T++; }

steal() {
pogiz.{ lock(L);
if (E > T) { §;+;E o
if (E = ) B

(exception handler)

T++;

lock(L);

if (E > T) { ;
T++; unlock(L); unlock(L);
return FAILURE; return SUCCESS;

} t
unlock (L) ; L —

}
return SUCCESS;

}

unlock (L) ;
return FAILURE;
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6. Benchmarks
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* Sun Enterprise 5000 SMP

167 MHz UltraSPARC

* 8 processor

+ L1 cache: 16KB, L2 cache: 512KB
* Solaris 2.5

*gcc2.7.2 (-O3)




6. Benchmarks

Program Size T T P c1 Ty T, /Ts  Ts/Tx
fib 35 12.77 0.0005 25540 3.63 1.60 8.0 2.2
blockedmul 1024 29.9 0.0044 6730 1.05 4.3 7.0 6.6
notempmul 1024 29.7 0.015 1970 1.05 3.9 7.6 7.2
strassen 1024 20.2 0.58 35 1.01 3.54 5.7 5.6
*cilksort 4,100, 000 5.4 0.0049 1108  1.21 0.90 6.0 5.0
tqueens 29 150. 0.0015 96898  0.99 18.8 8.0 8.0
tknapsack 30 75.8 0.0014 54143  1.03 9.5 8.0 7.7
1u 2048 155.8 0.42 370 1.02 20.3 7.7 7.5
*cholesky BCSSTK32 | 1427. 3.4 420 1.25  208. 6.9 5.5
heat 4096 x 512 62.3 0.16 384  1.08 9.4 6.6 6.1
fft 220 4.3 0.0020 2145  0.93 0.77 5.6 6.0
Barnes-Hut 216 124. 0.15 853  1.02 16.5 7.5 7.4
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6. Benchmarks
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6. Benchmarks

work overhead: ci =11/l
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