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Abstract The problem of finding a maximum clique is known to be one of fundamental problems in graph theory.
But solving the problem by software would not be successful within a practical time if the problem is large and com-
plicated. Then we implement instance-specific hardware for a given instance of the maximum clique problem in order
to get a solution by hardware. To obtain a solution for a given instance by hardware, we should construct a hardware
system dedicated to the specific instance, and make it possible to reconfigure it when another instance is given. For
this reason, by using FPGAs that are reconfigurable LSIs, we implement instance-specific hardware and get a solution
of the maximum clique problem in a short time. Simulation experiments were performed to show the effectiveness of
the proposed method.
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K1 95 L797 T Ay Iab—Y 2 UFIEEEISELHEOETHHE
ERV [msec]
Table 1 Simulation for random graph Table 2 Run time vs the number of pro-
ART 57 dfmaz |  MCLIQ cessing units :
n | p |w [msec] [msec] FH | [#pro] | n300p025 | 7400025 | 7500025
0.25] 5 1.81 -0.38 5 0.06 0.13 0.39
100 { 0.50 | 9 4.47 2.30 10 0.03 0.07 0.19
© 107517 113.4 39.80 mg-all 15 0.02 | 0.05 0.13
0.25 | 7 5.95 3.03 20 0.02 0.04 0.10
200 | 0.50 | 10 114.50 89.00 40 0.01 0.02 0.07
0.75 | 21 93260.00 10300.00 60 0.02 0.02 0.06
0251 7 17.80 10.17 5 0.07 0.14 0.32
300 | 0.50 | 12 885.00 591.67 10 0.03 0.07 0.17
0.75 | 23 6459630.00 | 593000.00 mg-mqr 15 0.02 0.05 0.12
0.25| 8 42.60 41.00 20 0.02 0.04 0.09
400 | 0.50 | 13 5041.00 3200.00 490 0.01 0.02 0.05
0.75 | 26 | 125854600.00 | 9391000.00 60 0.01 0.02 0.03
500 | 0.25 | 7 95.00 119.00
0.50 | 13 32150.00 15000.00 3 SBFIMIEIC X 2R L
TS o mgr T ingall s [ mqalli0 Table i’)— Speed up by parallel processing
n p | w | [msed | [msec] | [msec [msec] A7 77 mq-all5 mq&mgr.5
025 5| 001 004 <0.01 <0.01 | P | W | VST | VS Mg VS mgr
100 /050 | 9 | 0.16| 018 0.03 0.02 100 1 0.50 | 10 5.33 1 4.001 450
0.75 | 17 | 1650 | 5.74 3.26 1.69 0.75 | 17 5.06 | 20.63 | 7.18
200 | 025 | 7 | 0.07] 015 0.01| <001 2001 025 ) 7 .00 3.50 ) 7.50
050]10! 509 316 1.02 0.51 0.50 | 10 499 | 848 | 1.05
300 025 | 7 | 030] 039 0.06 0.03 300 1025 | 7 5001 4291 527
0.50 | 12 | 31.59 | 25.00 6.32 3.20 0.50 | 12 500 1074 | 8.50
400 [ 025 8 | 064] 002 0.13 0.07 400 1 0.25 | 8 492 | 457| 6.57
0.50 | 13 37.55 18.56 500 | 0.25 | 7 4.97 6.26 5.97
500|025 7 1.94 1.85 0.39 0.19
R4 BEHHER
ADT 77 maq&maqr-5 | mq&mgr 10 | mqg&mgr_ 15 Table 4 Synthesis result
n p lw [msec] [msec] [msec] FEE IR | 20.80MHz
0.25| 5 <0.01 <0.01 <0.01 BRELE | 3078
1001 0.50 1 9 0.04 0.02 0.01 Altera APEX20KE EP20K600EFC672-1
0.75 | 17 0.80 0.51 0.48
025 7 0.02 0.01 < 0.01 E£5 SUFAFITILHTAERTL VI
200 | 0.50 | 10 - 0.60 0.34 0.24 Letay
0.75 | 21 161.11 82.75 63.71 Table 5 RTL simulation for random
300 | 025 | 7 0.07 0.03 0.02 graph
W0 [ § | OIows| [ 227 [de [MCIQ [
’ n| p |w/| [msed msec] | [msec
500 ggg ‘173 13;? lgi)é gi)g ) 20 10.25 | 4 0.142 0.011 0.003
0501 13 55.96 0.50 | 5 0.144 0.025 | 0.008
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V—vary, BIXUERED FPGA ETONT F—= maximum clique problem,” Discrete Applied
S 2 S 473 B Mathematics, vol.120, pp.197-207, 2002,
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