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Abstract

In this paper, we introduce three monitoring filtering techniques which reduce the overheads of

dynamic data race detection. It is well known that detecting data races dynamically in multi-threaded

programs is quite hard and troublesome task, because the dynamic detection techniques need to

monitor all execution of a multi-threaded program and to analyse every conflicting memory and

thread operations in the program. Thus, the main drawback of the dynamic analysis for detecting data

races is the heavy additional time and space overheads for running the program. For the practicality,

we also empirically compare the efficiency of three monitoring filtering techniques. The results using

OpenMP benchmarks show that the filtering techniques are practical for dynamic data race detection,

since they reduce the average runtime overhead to under 10% of that of the pure detection.

Data
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1. Hierarchical Filtering Technique
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multi-threaded program
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V. Empirical Comparison
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1. Design of Experiments
S 913 PIN o] AXEgo] X919 A[17-18]8 7]ut
o7 e T4 224 #A =75 Ttk TdE PIN-tool
o= o]R 4] Al HIFZ} 7124 02 85|55 MAlskaL, REFe}
LRFE Q84 o= 284 4 JIEF AASII. Fig. 4= 7@g
PIN7|¥Fo] &4 A5 &4 E79 725 HAth

TEY AeS 993 @7S Intel Xeon 2.4GHz CPU
48GB HI?1 HlEE A28 Ao Ad 2.6 7199] CentOSE
MR8k, gee-4.1.2 AL E AAEGITE Eg JEE 7]
He] E8A4E vaE] fste dy 2Ygs ZeaFidl
OpenMP Hlx|vl=E  A}&3131o™,  Only-HIF Case,
With-REF Case, With-LRF Case, With-All Case2] 4714
B9-5 aeste] 7 gl o FAAT LHEEE 545
o] B uLs}3iTt,

AeE 9% OpenMP HIX|wia+ HE2HE ZZ 319
Ao dg] A== OmpSCR(the OpenMP Source Code
Repository)[19]9] 2§ Z 23 Zo|A] 8§ W49 715,
Wy 230 7] 3 onFs So Tz E
o] FFT6, MD, Mandelbrot, PI&] Yl7}4] $-& =
Aate] A&kt Table 12 AAH Y 714
o] 54& A7g 3ol
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Table 3. The Measured results for applications
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