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Fig. 1 Example in Ref.[7]
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Genetic Algorithm

t< = 0

initialize P(¢);

evaluate P(1t):

while ( Not termination-condition) do{
< =1t+ 1;
select P(t) from P(t- 1);
alter P(t);
evaluate P(t)

)
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Fig. 5
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MR )5, B A i A AR T AT iR
AR S IR 4 IR e R B S R AR ) — A
o A IR BEAT AR e ) AR S 1 11 H IR A 3R
e A 2 B, RATBENLEFE— A IR HEA T2 S,
Do T AEH G AR IR ROk — A TTAT R, 225 57
U Mutation o, M AE 5 5 P b I A 42 61 2,
AT 5 2 S B DA BT e R DA AR 5 (AR S 0,
IRATT TR, I N A 22 57 i 2 Ja I BE DR
] RE DR 5 SRR A ).
Crossover (p1,p2, rstep, c1, ¢2)
Input p 1, p2, rstep;
Output: e, c2;
Compute crossover point cpi based on rstep for
every gene sets;
For every gene set i: {
ciliz 1= epil < = pili: 1= epi];
c2liz 1= cpil < = polit 1= cpil:
if i corresponds to uni-cycle resource{
cil it epi+ 1= end] < = p2f iz cpit 1>
end];
c2[ i epi+ 1= end] < = pi[iz cpit 1>
end];
)
if ¢ corresponds to multi-cycle resourcel
KeepCompatible (c1,p2, rstep,i);
KeepCompatible (e2,p1, rstep,i);

Mutation(e, p,t);
[nput p,; (¢ present the gene for mutation)
Output ¢;
s presents gene set which includes gene ready for
mutation;
rstep < = gene s active control step;
Computer mutation point mp for gene set s based

on rstep;

For every gene set i except s: {
cli: 1= end]< = p[i: 1= end];
}
cls: 1= mp]< = p[s: 1= mp]:
Construct a feasible allocation results for genes
whose active control step equals rstep;

KeepCompatible (¢, p,rstep+ 1,s):

KeepCompatible (¢, p, rstep,i):

Input ¢, p ., rstep, i;

Output c;

For s= rstep to total control steps: {
For every t in index sets of genes whose active
step equals s: {
clizt]< := plizt] if no confliction,

otherwise add ¢ to unprocessed list;

)

For every ¢ in unprocessed list: {

cli:t]< = random select a free resource;
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Fig. 6 Synthesized datapath for Fig. 5
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Table 1 Experiment results
Resource Wire count

+ X Reg Ours  |Ref. [ 12]

2 1 11 23 28
EWF 2 2 11 25 3l

3 3 11 31 37

2 2 15 50 53
DCT 3 3 15 52 54

4 4 15 55 60

4.3 SHEVEXNLIEEROZM

R 25T ISR b TR ] 2 8 L S
120 2 MR Gk ELAR S w0 SNG4 R L S R
L, B0 24248 WE% (erossover possibility) AR 53
Wt ( mutation possibility) AU, i1 —fCH MK
£ H (population) EA X EACEL H ( generation) X &f
R BRI, LLEWE ) —Fp 0 e 4 1,
AR X PIA S HO0 S8 45 RS2 . 3% 3 51
T EWF XN SDFG 945 L LA K 7= 61 i A 0 st
.

2 MM B

Table 2 Parameters in experiments

Population 200
Generation 150
Crossover possibility 0.8
Mutation possibility 0.2

%3 EWF S5H110 SDFG Sl AL AC
Table 3 SDFG statistic data and resource configuration
in exploring relations between parameters and results

SDFG 4iil il 41 A 14

Add 26 Adder 2
M ultiply 8 M ultiplier 1
Variable 30 Register 11

S5 IR ATHL population #1 generation A 50
3 250. 1 FIEALSER ML TR L A T
THERBEHLYE RS2, BEX 2 HOYEE1T 10 492560 HCF
. B 7 00 x ATy AABRM 1 population F1 gen—
eration, z Ab b ok H b g8 B 1T A H, 40 popula—
tion Hl generation 7B 14 i S5 343 S A A 1) 13

J3, AR A e B A B T SR (], S f N R,
AR ) L )RR H 5 B 2 5

B 7 2O a5 AL S

Fig. 7 Experiment results in different parameters
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Unified Resource Binding for Interconnect Reduction
with Genetic Algorithm

Wang Lei, Su Yajuan and Wei Shaojun
(Institute of Microelectronics, Tsinghua University, Bejjing 100084, China)
Abstract: A unified resource binding is proposed for interconnect reduction with genetic algorithm. The main contributions are

that a novel coding method and corresponding genetic operators are put forward to avoid the generation of infeasible solutions.

Experimental results show the efficiency of the algorithm.

Key words: deep submicron: interconnect; high level synthesis; resource binding: genetic algorithm
EEACC: 1130B; 1265A
Article ID: 0253-4177(2004) 05-0607-06

Wang Lei male, was born in 1976, PhD candidate. His research interests are high level synthesis for digital systems.

Su Yajuan female, was born in 1975, PhD candidate. Her research interests are system level low power design.
Wei Shaojun  male. was born in 1958, professor. His research interests are EDA methodology and communication ASIC design.

Received 7 May 2003, revised manuseript received 14 July 2003 ©2004 The Chinese Institute of Electronics





