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1 ExtendedAbstract

Redundancy removal of combinationalcircuitshasbeen
the subjectof many papersover the last decades.Most of
thesepaperswork with the relatively small circuits avail-
ableasbenchmarksin the logic synthesiscommunity. In
Magma’s BlastFusionand BlastChipsoftware, very large
blocksof logic (millions of gates)arehandledflat (Blast-
FusionandBlastChipareregisteredtrademarksof Magma
DesignAutomation).Weimplementedredundancy removal
in a way thatwill allow it to run efficiently (fast,low mem-
ory usage)androbustly (no run time or memoryexplosion
onany netlist)on industrialdesignsof up to severalmillion
gates.Weachieve this without resortingto partitioning.

Otherthanmostpublishedapproacheswe do not try to
indentify all redundanciesin a circuit, asanexactsolution
to this NP-hardproblemis infeasiblefor the large circuits
we face.Insteadwe try to identify asmany aspossiblein a
reasonablerun time.

Weuseacarefullyengineeredcombinationof FaultCol-
lapsing,RandomTestGeneration(RTG) andthe goodold

D-algorithm. As the goal is finding redundancies,andnot
setsof testvectors,thesealgorithmsneedchangesandadap-
tationsfor optimalefficiency androbustness.FaultCollaps-
ing canbe moreaggressive thanfor testgeneration.RTG
wasimplementedwith a novel dynamiccontrol of the bit-
parallelismemployed.TheD-algorithm’seffort controlwas
not implementedwith a traditionalbacktracklimit, but on
a morefine-grainlevel, to increaserobustness.For details,
pleasereferto [1].

Resultson11 industrialnetlistsareshown in table1. All
testswererun on a SunUltra-80 workstation.A compari-
sionis shown to astate-of-the-artSAT-basedapproach.Our
approachis clearlyfasterwhile identifyingmoreredundan-
cies.
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Table 1. redundancy removal results
afterfault afterRTG redundanciesfound/ CPUtime
collapsing

circuit nodes faults faults CPU SAT approach low effort med.effort higheffort

ind1 15087 18969 5595 6.0s 172/ 25.9m 208/ 34.8s 266/ 1.3m 268/ 4.5m
ind2 67538 96006 15199 37.0s 432/ 43.7m 553/ 1.5m 774/ 3.5m 780/ 11.0m
ind3 89357 100656 12082 1.2m 188/ 30.0m 167/ 1.8m 366/ 3.7m 432/ 5.5m
ind4 126607 178234 24542 1.7m 2794/ 53.0m 2625/ 4.8m 4625/ 9.2m 4931/ 47.5m
ind5 134321 187829 10834 56.0s 899/ 30.3m 990/ 2.0m 1183/ 2.7m 1226/ 5.5m
ind6 147437 136115 18102 43.0s 783/ 42.5m 2581/ 5.7m 2811/ 15.1m 2970/ 28.0m
ind7 186185 204705 10430 1.5m 987/ 13.8m 914/ 2.3m 1039/ 2.9m 1068/ 5.2m
ind8 219529 312975 33932 1.8m 1078/ 1.0h 1015/ 5.0m 1417/ 10.3m 1563/ 33.6m
ind9 221018 221799 48577 43.0s 1205/ 2.9h 2440/ 2.7m 3672/ 13.3m 3825/ 54.2m
ind10 325262 479569 69311 5.6m 2577/ 1.8h 13005/ 15.4m 14966/ 29.1m 17047/ 1.4h
ind11 956851 1036689 83798 7.3m 3887/ 10.4h 1783/ 12.4m 4572/ 32.5m 5422/ 3.4h
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