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Traction Control Execution:

Optimizing Concurrent Process Execution for CMPs

Masaakl Konpo,*! HirosHr SASAKI 22
and HIROSHI NAKAMURATL3

Recently, a single chip multiprocessor (CMP) is becoming an attractive ar-
chitecture due to its advantage of achieving high throughput and low power.
In CMPs, multiple processor cores share several hardware resources such as
cache memories, memory buses, and main memory banks. Performance de-
grades significantly if resource contention occurs. In this paper, we propose
Traction Control Execution (TCE) which controls execution speed of threads
running on multiple cores to optimize shared resource utilization. We apply
TCE to fairness and total throughput improvement. The evaluation results
reveal that TCE is very effective for improving fairness and total throughput
in many applications.
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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 TCE-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
PRsym += PR;

end for

PRavg = PRsum/NPU

for i =0to NPU — 1 do
Diff; += PR; — PRaug
if Diff; > TH then
Duty; < LOW _DUTY
else
Duty; < 1.0
end if
end for
end for
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Algorithm 2 Throughput Policy

NPU: Number of PUs

PR;: Performance ratio for PU;

Duty;: Duty cycle for PU;

IPC;: Current IPC for PU;

Dwvec: Possible Duty cycle combination Vector

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

for all k£ in possible Duty combination do
P_IPCL =0
for i =0to NPU — 1 do
P_IPCy += IPC; X Dvecy ;
+ MR TR — 1PCy)
X (1 — Dveck,j) X Effiyj}
end for
end for
p = Select MAXIPC(P_IPC)
SetDuty(Dvecyp)
end for
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Table 2 Selected counters for predicting performance degradation.

Platform goooooooao ooo
Core2-SHR Inst. completed, L1D accesses 0.523
Core2-DED Inst. completed, L1D accesses 0.748

Core2-QUAD Inst. completed, L1D accesses 0.425
Inst. completed, L1D accesses

Athlon Cycles stalled on any resource 0.690

Cycles with no inst. issue
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Fig.5 Disparity in performance degradation (2-core).
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Fig.6 Disparity in performance degradation (4-core).
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Fig. 7 Improvement of total throughput (2-core).
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Fig.8 Improvement of total throughput (2-core, without on-line feedback).
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Fig.10 Improvement of total throughput (4-core, without on-line feedback).
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Fig.11 Performance overhead of on-line feedback mechanism.
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