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Scheduling strategy focused on resource efficiency in Task-Parallel framework

HiroYUKI ODO ,* JUN NAKASHIMA  and KENJIRO TAURA t

Most task parallel frameworks balance loads dynamically by an idle worker thread that
steals a task from another worker thread. In most frameworks, however, the idle worker
thread fails in work-stealing when the number of runnable tasks is less than that of worker
threads which leads to waste of CPU resources.

Our work uses following two strategies: (1) Make worker threads sleep as soon as possible
when no task to be stolen exists. (2) wake up sleeping workers as soon as possible when new
tasks are created. Our approach prevents idle worker threads from consuming CPU resources
and keeps well load-balancing. We implemented this methods into our task parallel framework
called MassiveThreads and evaluated its performance.
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void Scheduler_ex() {
int victim; // V=27 RAF—=1NVDY—=r v b
while(7 077 LT %7T) {
Task t = (F A7 X 2=56Ky 7);
if(t == null){ /* YAV ¥ 2 —0% */
victim = (7 V¥ AIER);
t = (V= A"victin"» 67 — 7 XA F—)L);
}
if(t == null) { /* 7—27 AF—)VRM =/
victim = rank + 1;
while(t !'= null && victim !'= rank){
t = (V—A"victim"» 67 —7 AF—)L);
if (t == null){
if ("victim"Y — 27 A F — L) {
worker_block(rank); //7Rv 793
t = (ws_hint 2267 —27 AF—)L);
}
else
victim = (victim+1) % N;
}r 3
if(t !'= null)
execute(t); /* FAIVBEODSSFET */

}
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Table 1 Experiment environment

< v T v v M

VAR Intel Xeon E7540 AMD Opteron 8354
freq: 2.0GHz freq: 2.2GHz
physical: 24 cores physical: 32 cores
logical: 48 cores logical: 32 cores

*rvia L1D: 32KB/core L1D: 64KB/core
L2: 256KB/core L2: 512KB/core
L3:18MB /socket L3: 2MB /socket
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Fig.6 Power consumption of serial execution
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