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Parallel Circuit Simulation with the Preconditioned Jacobi Method

Reiji Suda.
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The needs for large scale circuit simulation grow as the progress of computers. However circuit simulation
has been thought as hard to parallelize because of the complexity of the problem structure and serialism
of the existent linear solver. Recently the preconditioned relaxation methods are found to be effective in
transient analysis of large scale circuits. The author implements the preconditioned Jacobi method, which
has the highest parallelism, on AP1000, and evaluate its parallel performance and communication oyerheads;
The plan of a “totally parallel” circuit simulator in which all of task allocation, preconditoining, and transient

analysis are parallelized, is also discussed.
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b o &b b O EBAEORMLENE & task allocation ICHKTEL ZfETH 3. HECRTLIEAT R 1 5 E
FERC NN FICIE > TR BDTELbHOTREIMA S T L 1C L b WHHERIHG B TRHER+5HC B 5. 7,
BRI 218 2 kblﬁ I HRYHOT X EXEATREMACTVS. ThbkBRT program rﬂii?‘é
ZEIZ&YfED overhead ZHXfHICHIIL T FHFIHR] 2DEFC & bTRETH 3 2, *T:i’bl’iﬂ&L'C%%(D
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E &3O simulation OB (ﬁ{ﬁ@ﬂ%f’)& CBRELZC L DD BR) K0T SbFEMTLIEDo
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¥ § task allocation IKIXAE S b\nic b D & FEAMICIE L algorithm % b3, T o algorithm %
graph OBHDD 3 Ltk M TEIMERABTCEIOS DTRBALRDOLBRE L WS HHETH 3 2ed, it
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algorithm EMADHE 254385 b i v,
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pivoting KKK & <{&173 3. RRMC simulation HOWERBEAMS X 5 ALREMHIANLZTFETH 3.

RICRPLETEIE b &0 3. ChRUFTHIRTTC L elfFlicd 25 C L X TE 3 OTHIULEKRESTH
523, b L DOFTFI%E L processor KELATNIER LA VO CIHERREL» 3. COMWER KA LIDTERTRD
EENE S PHRROGICE 5. FBLEFTFINR S & ¥ o % bi{Z pattern ORE R EETOUE Y LT H b @ik
WeB s, BIEMTORERIT simulation & FEHICEKT LT, WFULORENRR L BRNICTFECES L 51C
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5. F&H

AUALELD & Jacobi Hi% code generation OFH% b b\T A FIFHEHE AP1000 LicSEEEL,  OHFIHEL R
BEL 7. % DR§R single processor ETORE algorithm OB % LEZHEAER 2-3 B4 biRLE. %7k 1
processor H7c Y X % 40-75 node (dynamic IKid 8-15 node) ¥ CHEDM LB L NA. 2 overhead 1%
processor H7 ) O node HD# X & 1.5 oL, MBS HER 4 & OB ARIBIC < b~k 3 2 ICAEFUER
WL epWlohthork. ThHDMHZSH task allocation LRMIIEDOKRBIC Y > CHEXNE %S 5.

Task allocation, preconditioning, transient analysis D3 T WFICEITTE 3 “LWFH|» EH simula-
tor, sparta DHE b~ 7. sparta IKIH W THRBIZED algorithm DIFULD 2% bF, algorithm EEOHKE 2
XT3, Tic, REROTREIZIR L HHHE L ORI L TR V.
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