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Program Behavior Analysis Method with High Accuracy

ZHAQ Tian-lei, TANG Yu-xing, QI Shu-bo, FU Gui-tao, JIA Xiao-min, and ZHANG Min-xuan
(School of Computer, National University of Defence Technology Changsha 410073)

Abstract Simulation is a very important way to computer architecture research. To reduce simulation time,
the dynamic binary translation (DBT) technique has bee proposed to extract representative simulation points of
programs. The performance characteristics of programs can then be obtained by simulating only the extracted
representative simulation points. However, the accuracy implications of the DBT method have not been studied.
For some programs, the DBT method can incur a nearly 20% error in the simulation results. In this paper, the cause
of the execution trace deviation is studied carefully and several methods are proposed to overcome the problem.
Experimental results show that with the proposed methods, the accuracy of the DBT method is the same as the

simulation method.
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400.perlbench 762 816 940 717 763 456 297 927 639 357 210
401.bzip2 535110 832014 535 110 834 361 2347
403.gcc 83792871309 84 764 827 875 971 956 566
410.bwaves 4109 187 803249 4 109 188 163 883 360 634
416.gamess 4 477 015 763 260 4 477 015 771 387 8127
429.mcf 439 350 891 791 439 351 002 443 110 652
433.milc 1162 698 380427 1 162 829 752454 131 372 027
434.zeusmp 2 315 700 510 347 2 315 700 517 520 7173
435.gromacs 1 754 307 479669 1 754 307 606 233 126 564
436.cactusADM 3 692 374 503694 3 692 376 718040 2 214 346
437.leslie3d 2599 825 931 830 2 599 826 865 604 933 774
444 namd 3800 239 248 763 3 800 239 368 396 119 633
445.gobmk 688 102 677 975 688 102 680 766 2791
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450.soplex 448 971 126 111 449 160 697 736 189 571 625
453.povray 1 023 653 968 839 1 023 652 972 016 996 823
454.calculix 8253 521 155 666 8253 934 643 401 413 487 735
456.hmmer 1184 883 498847 1184 8385 134629 1635 782
458.sjeng 2954 760 643 001 2 954 760 645 136 2135
459.GemsFDTD 2 106 760 402 142 2 106 788 414210 28 012 068
462.libquantum 3 340 142 177 868 3 340 170 307670 28 129 802
464.h264ref 382 869 988 950 382 869 983 200 5750
465.tonto 3759 189 446 470 3 758 683 629473 505 816 997
470.1bm 1678 909 037991 1 678 909 084 138 46 147
471.omnetpp 631 607 032 909 631 402 465 700 204 567 209
473.astar 882 232 681 082 882 232 682 177 1095
482.sphinx3 3539 853 733851 3 540 026 244521 172 510 670

483.xalancbmk 1 309 798 089 981 1 306 095 154 135 3 702 935 846
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