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Abstract: HPCC (high performance computing challenge) benchmark is issued by DARPA HPCS (high
productivity computing system) project which is meant to define the program performance boundaries, and it has
received broad attention from both industry and academy. But actually, HPCC is not very popular now, which
mostly can be attributed to its multiple performance parameters. Because of lacking of a unique and clear evaluation
mark, HPCC requests the analyzers and deciders to make a decision manually from the several test results. This
paper proposes AHPCC—A high performance computer system evaluation model based on HPCC and analytic
hierarchy process. When the candidate systems run the HPCC benchmark set and obtain the evaluation results,
AHPCC builds the hierarchy structure graph based on these benchmark results and the application objects, then
calculates the related weight vector for the application object, and finally it gives a unique weight for the ultimate
application object per candidate system. This paper calculates and analyses the AHPCC results for 12 high
performance systems which have been measured by HPCC benchmark set. The experimental results indicate that
AHPCC model can efficiently and correctly evaluate the application characteristics of high performance systems.
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W=p®.pk-1.pO). W2 9
wWe 2
Tablel The scale of quantitive comparisons of elements
1
Quantitive scale Description
1 With equal importance
3 The prior isalittle bit more important
5 The prior is obviously more important
7 The prior is highly more important
9 The prior is extremely more important
2,4,6,8 Theinternal values between the above adjunct two values
. 1
Reciprocal aji :aTj
2.3 AHPCC
2 3 12 HPCC o, 2 , 3
HPCC
Table2 The parameters of high performance systems measured by HPCC benchmark set
2 HPCC
Processor speed  Processor count
Index Manufacturer System Processor type (GH2) from form
i IBM corporation p575 cluster IBM power 5 1.9 64
2 undisclosed undisclosed AMD opteron 24 64
3 Cray XT3 AMD opteron 24 3744
4 NEC NEC SX-8 NEC SX-8 2 576
5 Cray Cray X1E CrayX1E MSP 1.13 252
6 Cray XD1 AMD opteron 24 128
7 Cray mfeg8 Cray X1E 1.13 248
8 Cray XT3 AMD opteron 2.6 1100
9 IBM Blue gene IBM powerPC 440 0.7 1024
10 IBM Blue gene/L IBM powerPC 440 0.7 1024
11 SGI Altix 3700 Bx2 Intel itanium 2 1.6 1008
12 SGI Altix 3700 Bx2 Intel itanium 2 1.6 32
Table3 The measure results of HPCC
3 HPCC
PTRANS EPSTREAM triad Single random access Random rin EPDGEMM  Single FFT
Index| (GBls) (GB/s) (GUPIs) 9 (GFlopls) (GFlop/s)
Per system Per process Per process Latency (ms) Bandwidth (GB/s) Per process Per process
1 | 9.38665 5.425 89 0.016 35 6.634 15 0.244 57 7.236 38 0.671 004
2 | 459742 2.490 06 0.022 557 6 15.195 2 0.183 465 4.201 4 0.646 643
3 608.506 4.846 79 0.019 564 2 253185 0.161 643 44133 0.618 284
4 | 312.707 40.895 4 0.333513 222713 0.829 24 15.2232 1.244 25
5 85.204 9.682 48 0.079991 9 14.934 4 0.360 239 14.1847 0.431 237
6 | 135155 3.906 76 0.011 250 6 2.062 31 0.259 191 4.334 35 0.601 971
7 66.009 8 13.2295 0.249 107 14.576 0.298 865 13.564 2.452 29
8 217.923 4.795 18 0.0194931 25.942 4 0.286 379 4.8105 0.716 041
9 275785 0.848 086 0.006 687 02 4.809 56 0.034 606 0.919 151 0.228 859
10 | 27.9939 0.842 652 0.006 686 71 4.829 71 0.034 552 2.466 69 0.228 908
11 105.666 1.892 37 0.005 130 14 6.818 43 0.202 881 5.884 04 0.775 613
12 6.050 3 2.001 55 0.005 468 89 3.263 53 1.518 75 5.992 85 0.739 038
, AHPCC , 4 5) D;
(1<i<12) HPCC G (1<i<8) P@,
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c, c, C, C, C Cs c,
0.00632 0059719 0021075 0.045236 0.055403 0.086944 0.071733
0.003096 0.027406 0.029077 0.103612 0.041561 0.050479 0.069129
040973 0.053345 0025218 0.172639 0.036617 0.053025 0.066097
0210558 0450109 0429896 0.151861 0.18785 0.182904 0.133016
0.057371 0.106569 0.103109 0.101833 0081606 0.170427 0.046101
0.009101 0.042999 0.014502 0.014062 0.058715 0.052076 0.064353|
0.044447 0.145608 0.321097 0.099389 0.067703 0.162969 0.262161
0.146736 0.052777 0025126 0.176893 0.064874 0.057797 0.076548
001857 0.009334 000862 0.032795 0.007839 0011043 0.024466
0018849 0.009275 0.008619 0.032932 0.007827 0.029637 0.024471
0071149 0.020828 0.006613 0.046493 0.045959 0.070696 0.082917
0.004074 002203 0.007049 0.022253 0.034046 0.072003 0.079007
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