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Optimizing Multiprogramming Performance on CMPs via an OS Scheduler

HIiroSHI SASAKI ,+ KENTARO KOFUJI ,+ MASAAKI KONDO t
and HIROSHI NAKAMURA 1

Recently, chip multiprocessors (CMPs) are becoming an attractive architecture due to its
high throughput with low power consumption. In CMPs, performance degrades significantly
if resource contention occurs. In this paper, we propose a process scheduler which controls
the execution speed of each threads running on CMPs so as to optimize the shared resource
utilization. We implemeneted the proposed scheduler on Linux and evaluated the effectiveness

of it.
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Algorithm 1 Fairness Policy

NPU: Number of PUs

TH: Threashold for Speed Control
Duty;: Duty cycle for PU;

Dif f;: Perf. disparity for. PU;

for each end of interval do
for i =0to NPU —1 do
PR; = GetPer fRatio(i, Dutyo .. Dutynpy—1)
end for

PRsym =0

for i =0to NPU —1 do
PRsum += PR;

end for

PRavg = PRsum/NPU

for i =0to NPU — 1 do
Diffi += PR; — PRaug
if Dif f; > TH then
Duty; <= LOW_DUTY
else
Duty; <= 1.0
end if
end for
end for

Algorithm 2 Throughput Policy
NPU: Number of PUs
PR;: Performance ratio for PU;
Duty;: Duty cycle for PU;
IPC;: Current IPC for PU;

for each end of interval do
fori=0to NPU —1 do
PR; = GetPer f Ratio(i, Dutyo .. Dutynpy—1)
end for

for all j in possible Duty combination do
P_IPC; =0
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P_IPCj += PredictI PC(i, PR, IPC, Dvec;)

end for

end for

p = Select MAXIPC(PredIPC)
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end for
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