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Large Network Optimization Using Maximal CSPF
Tetsuya FUJIMOTO, Hiroshi HONJO and Takashi KAMBE
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Abstract A Logic optimization method for large combinational circuit is described. The trans-
duction method is basically used and maximal CSPF is used for representing implicit don’t
cares. We cope with the major problems in such approarch, huge memory requirements and
long computational time, by introducing restricted network transformation, in which CSPF
of a node is only used for the transformation on the node. The experimental results show
that the presented method handles large circuits with up to 2000 gates in a reasonable CPU
time and memory, and gives smaller area cost than that by conventional methods.
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network SRR ALAP ASAP
name node edge cpu memory | node edge cpu memory | node edge cpu memory
rot 498 1067 802 431 | 485 1070 265 2.63 | 500 1084 232 2.44
k2 836 2420 716 1.43 | 892 2684 333 1.31] 901 2719 308 1.38
too_large 420 1081 1800 8.00 | 428 1161 636 546 | 425 1103 557 4.00
frg2 700 1656 516 2.25 | 708 1713 252 1.50 | 683 1608 249 1.38
vda 427 1242 149 0.63 439 1331 694 0.50 435 1323 68.1 0.44
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network IR 2R% ASAP initial | ref.[12)
name in/out | node edge | node edge cpu | node edge cpu Rl || literals R2
C432 36/7 209 421 108 273 284 111 274 115 61.1 272 71.3*
C499 41/32 579 993 unable 491 1041 243m 97.5 568 100
C880 60/26 393 748 unable 339 741 245m 947 451 94.7
C1908 33/25 718 1335 405 920 560m | 402 935 236m 65.1 833 68.2
C2670 233/140 || 1016 1893 unable 640 1355 250m 68.6 1182 72.2
C5315 178/123 || 1929 4006 unable 1358 3321 350m 78.8 2589 79.6
apex6 135/99 682 1382 | 601 1416 1311 | 612 1423 639 98.6 832 | 90.6*
apex7 49/37 199 456 | 161 372 338 161 373 27.8 815 352 | 79.3%
rot 135/107 || 563 1204 not tried 476 1045 1857 86.1 1443 | 82.7*
ref.[6]
example2  85/66 261 546 226 512 53.7 222 511 75.4 908 568 79.4
frg2 143/139 961 2457 619 1488 2799 648 1602 885 65.8 2528 72.8
k2 45/43 1182 3885 not tried 700 2252 1563 583 3887 77.0
my_adder 33/17 221 381 166 316 19.8 162 308 20.7 78.0 346 73.9
terml 34/10 345 827 114 264 35.5 117 257 139 31.9 903 41.5
too_large 38/3 574 1576 not tried 290 779 3240 49.7 1614 66.3
ttt2 24/21 195 467 114 264 49.7 123 282 29.6 61.2 448 72.5
vda 17/39 570 1870 | 345 1016 342 | 386 1235 170  66.4 1860 73.4
x1 51/35 299 706 216 487 426 220 495 91.3 711 687 69.4
x3 135/99 681 1705 560 1382 939 568 1415 432 83.1 1820 78.7
x4 94/71 377 912 283 690 204 284 655 76.7 72.8 979 72.7
pair 173/137 || 1375 3012 not tried 1209 2819 271m 91.8 not available
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