16

solBz| = wMAE o] 43 diitr M3 ZelMe T&H £T A W TEE 5

WX 98-35C-3-2

sjoluzlE B ol§3 thFE WAlZINY TEHY £
M

(An Efficient Iterative Improvement Technique for VLSI
Circuit Partitioning Using Hybrid Bucket Structures)

g B ", & I f1*
(C.K.Eem and J.Chong)
2 o

2 =EdAE uR %Jﬂili B 43 mlEy 3839 23 S uhEE Aglela o] & i)
ﬁﬂ sloluele v FTEE AAE) whE 3 2w Qs dige %‘Mili +& ez e ol4F
of £ WU TR A PHE oIBSAA e A A B G 1 DrelSe) o] ALY

olell wet 2% A4 ﬂwu F5 BHe A9 TRt A4 A o] Al gredl B8 S, Dut 1
“le) Zelxelale maid A AW wale Ba A4 el o7t B3 ASe) spitbel =A| s)oslelth B
ol e 712 AR %i'—‘% 7RAL ] goldsl Al A wpale] WEshe FAIEE A)7)skn o] B
s 98] B3 A A8 Abstel] w2} ’ﬂ M Hha]o] 7}‘*‘3}~— AZE B AN S Aldge) =3

°19] EE&Ael FHL sl H El»: < ZE sojuzls WAl F2E AN FMB! gaelsa)
F93 time complexity s ZHe 2 H WS ACM/SIGDAA AlZg Wix|nt= 388 itz
Agg A7 FM P!, LA-3Y cLIP "ol wjsl S@Rom 77k 33-44%, 45-50%, 10-12%9] cutsize
747} 91913 constructive method®] SHEA<l 33 Wlog <tedxl Paraboli !¢} MELO ! o) w3
e 3 Azte g 74 12%, 24%2] cutsize FH4A &30 9tk

r-{n:

Abstract

In this paper, we present a fast and efficient Iterative Improvement Partitioning (IIP) technique for
VLSI circuits and hybrid bucket structures on its implementation. The IIP algorithms are very
widely used in VLSI circuit partition due to their time efficiency. As the performance of these
algorithms depends on choices of moving cell, various methods have been proposed. Specially,
Cluster-Removal algorithm by S. Dutt 1131 14 significantly improved partition quality. We indicate
the weakness of previous algorithms where they used a uniform method for choice of cells during
the improvement. To solve the problem, we propose a new IIP technique that selects the method
for choice of cells according to the improvement status and present hybrid bucket structures for
easy implementation. The time complexity of proposed algorithm is the same with FM 33 method
and the experimental results on ACM/SIGDA benchmark circuits show improvement up to 33-449%,
45-50% and 10-129% in cutsize over FM [3], LA-3"! and CLIP 14! respectively. Also with less CPU
time, it outperforms Paraboli ") and MELO ™! represented constructive—partition methods by
about 12% and 2496, respectively.
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while(there exists free cells)
¢ = pick the best cell;
move and lock cell c;
for(each net n incident to cell ¢)
update gain of cells in net n;

endwhile
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Fig. 1. One pass of universal Iterative Improvement
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Table 1. Benchmark circuit characteristics.

#3388 CIR £3% 21

X 2¢l4E FM, LA-3(Look Ahead Level 3)el
°Jgk A9 Azlel CLIPS FM #Alo= 443 A9
A 7P B =wollA] AR 3 A v
(HYIP)& FM wWAe2 A83F ZAFAE w|wsisich
o] A&-L random FE o447 FUH 2| £

Circuits # of Cells # of Nets # of Pins 2 JR 3 2F e Sasle] B A4 e &A
2 . o o sisich. ¥ 2 FMol Blshds 33-44%, LA-39]
t4 1515 1658 5975 vlslale 44-50%71F9] cutsize FHAE JHAYA F
t3 1607 1618 5807 . .
2 1663 1720 6134 od time CompleX1ty*§— 72"‘1:._“ 7 ]%— Ho]' H\:Jl %0“ 7]'72}’ EH
6 }g }% g?l% ofwt As}E 71zl CLIP v]s) 10-12%9] 45 34
struct - -
5 X5 27750 10076 < 2dch B3 W) RS =yl AXSE BE
19s 2834 2R 10647 cutsize®] 7Harh Wold e =B & wh skl
P2 2014 3039 11219 & Hah weld ,
<9324 5366 5844 14065 E 394+ constructive method ol dlFEAel
biorned 6514 5742 21040 TP : o] 23 AV nloE
307 ot ot 0606 237)Ql Paraboli®t MELO%}] =3} EJ—}——:E- ].u..‘}-
s15850 10470 10333 24712 =4 ¥ dzels 2 FM, CLIP2 1003 <3gt
industry?2 12637 13419 48404 = = ] sl Bl 2O A
industry3 5406 190 500 Aotk 100315 3 o= B8k 2L 43
35932 18148 17828 48145 A7t kel Paraboliel] ¥l <F 12%, MELO¢I| ®]3}
38584 209% 20717 5208 ok mdoro : 1 e -
avq.small 21918 2124 6231 ok 24%2] Cutsize 771 Qddck & 29} 3elA{<}
s33417 23949 23843 57613 o] 2] A g 2ol sy 7E e
ol | 2R L 2R FE dla) R ATE 2E 4 alen] ol U A=
E 2. 7]1& IP v Cutsize vl A8 A3}
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Table 4. Comparison of CPU times of various
algorithms.
CPU Times
Circuit _ e | CUP | HYP
Paraboli | MELO (x100) M M
(x100) (x100)
pl 183 0.44 0.18
bl | om | om
t4 8 0'76 0.90 050
t3 9 0.58 0.9 0.50
t2 ’ 0.9 0.58
24 057
th o7 054 0.88 0.52
struct 5.2 ’ 0.69 035
29 113
5 31 159 162 1.09
19%s xR 181 223 1.03
P2 1374 67 2‘78 2.37 1.3
s9324 490.3 9 3.89 314 249
biomed 7109 89 4'23 334 397
s13207 20604 516 4'24 501 511
s15850 27309 4% 9'10 6.87 6.96
ind2 1367.3 710 11.(T/ 13.17 17.02
ind3 760.7 1197 11'82 16.35 19.40
35932 2626.7 185 13’70 1321 1537
38684 6175 033 18. 4 15.73 19.37
avg.sml | 40989 ’ 15' % 2050 2340
33417 20415 19' 9 1770 21.71
avg.lar 41350 ’ 2407 2800
Total 27731 16471
5175 4188
12228 15060 16913
SR |
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