TSR - Al sl e @ik B 2 & 4 5 2001, 10 /97

3l £ AR dugFe A9 +4¥

Design and Implementation of a Genetic Algorithm
for Circuit Partitioning

34, £71%&
FrRASE AFATA - AFHYRENAT
Ho-Jeong Song, Gi-Yong Song
Dept. of Computer Engineering, Chungbuk National University
Research Institute for Computer and Information Communication

hjsong21@yahoo.com, gysong@chungbuk.ac.kr

& <t
CAD(Computer-Aided Design)oh A &l & (partitioning) & 7]52 A& & it 15 3Hgrouping)® #o)o}
Slayout)ol A WA dubAdd HA8E o &4 AT 2AE ARSE TAH T M:\ goluh 3 A 9
3 HLS(high level synthesis)oll Al 9] i g=1} olabo] th & A3 clustering) ¥ A& & T3l H, 8 EAodA 85
7] 918l Kernighan-Lin ¢ i¢] %, Fiduccia Matthevses heuristic, Al ¢lo} €l o] ul @ (simulated annealing) ¢l WA
o] o} &gt}
2 =EoAe g #ed A giste] §FHx darE] F(GA; genetic algorithm)g o] &3 3] F 7+ g M(solution

space search) W& dletats o.vf, Aleter whale AlgelolE]lre ofdal WA vl EAMEgT

o3
L =d
A

Abstract

In computer-aided design, partitioning is task of clustering objects into groups so that a given objective function
is optimized. It is used at the layout level to find strongly connected components that can be placed together in
order to minimize the layout area and propagation delay. Partitioning can also be used to cluster variables and
operations into groups for scheduling and unit selection in high-level synthesis. The most popular algorithms for
partitioning include the Kernighan-Lin algorithm, Fiduccia-Mattheyses heuristic and simulated annealing. In this
paper wce propose a genetic algorithm searching solution space for the circuit partitioning problem, and then
compare it with simulated annealing by analyzing the results of implementation.
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Fig. 1. Partitioning problem
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Fig. A. Simulated annealing algorithm

T = initial_temperature
Soig = Initial_partition
Cold = COSLSou)
while o_num<=max_time do
while i_num<M do
Snew = GENERATE(S 1)
Crew = COStSnew)
4C = Crew ~ Cold
x = F(dc, T)
r = RANDOM(, 1)
if 7 < x then
Soid = Snew
Cold = Crew
endif
increment i_num, o_num
endwhile
T = o*xT, M = M
endwhile
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Fig. 3. Several representations for a solution crtis ¢ 418 10 1 2 5186 7
co 3 1w 218 9.1 4 615 7
t 4 7 8 10 2 3 5 6 9 : S
9% A “=a cl i3 4 |8 9‘10’1 2156 7
; I D R A T e
s c2 2 3 /8|9 1014 5 6'!7

a9 4 e gaAe] 59 ‘ J

Fig. 4. Modified representation
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Fig. B. Genetic algorithm for circuit partitioning
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Table. 1. Netlist
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Nl = (C], C;, Cg, C4) 3

Ny = {C», Ciy} 1

N3 = {Cy, Cq) 2

Ni = {Ca Cs, Cs, Co} 4

N5 = {Cs Cs, Cgl 3

Ns = {Cy Cu Cio, Cs, Co} 4

N7 = {C5, Cio} 2

Nz = {Cy, Ci} 2

Ny = {Cg, Cio, Cs, Cs, Cs} 3

Nig = {Co, C4, Co, Ci} 5
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Table 2. Generated graph test result for SA, GA
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Table 3. Benchmark test result for SA, GA
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