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Application of Self-adaptive Niching Genetic Algorithm
in System Level Synthesis

CHEN Yun-feng, DUAN Cheng-hua

(School of Information Science and Engineering, Graduate University of Chinese Academy of Sciences, Beijing 100049)

Abstract Multi-objective genetic algorithms are effective in solving SoC system level synthesis. These available algorithms can only attain part
of the whole Pareto front, because of the worse local searching ability, the convergence speed is slow. In order to overcome these disadvantages, an
updated multi-objective genetic algorithm, self-adaptive niching genetic algorithm, is proposed, which integrates the niching technique,
self-adaptively adjusts the sub-populations’ size and the probabilities of crossover and mutation by using the previous population’s diversity
information. It can effectively increase the solutions coverage and improve the convergence speed. Using the updated algorithm, this paper succeeds
in optimizing the synthesis of video codec. Result indicates that the new algorithm can rapidly acquire more Pareto optimal solutions and proves the
superiority of the algorithm.

Key words System Level Synthesis(SLS); self-adaptive; niching; multi-objective optimization

(System Level Synthesis, SLS) SoC
SLS
W (1)sLs (
tasks, procedures, processes) (
ASICs, busses memories)
)
SoC (Self-adaptive Niching Genetic Algorithm, SNGA)
[2] 2
[2] [3] (
) XeR" yeR"
NP . Y= /(X)) = (£, /409, () £(x)=0,
i {1,2, |k}
t 1 Pareto u = (ug, up, , u,)
[1] H.263 v=(vy, Vo, , V) vie(, 2, ,n), uu=v, A Jie(l,
2, ,n), u<v, u Pareto v u-v
SLS / 2 Pareto x, eR"
Pareto ( ) x, eR"
(1982 ) SoC

2007-05-23 E-mail chenyunf@mails.gucas.ac.cn

—221—



v=f(x,) =(vi,v2, , v,) Pareto 2.4

u=f(x,)= (ug, up 1) —3x,v>u
3 Pareto Pareto -
P={xeR"|-3Ix'eR": f(X) > f(X)}
4 Pareto PF={f(X)| xeP} [6]
Pareto
Pareto
k(N — IN=-f) f'<f
( ) Pcz{kl( Jag) (N = 17) J{'zjf[:gg O
k,(N — I(N - <
2.1 Pm :{kj( Tag) (N = 1) §2J}:g @
Pc Pm
N Javg A
f
[1] Pareto-ranking kyy key kg, ’a) 0~1 ky K,
F= % t JFx)=/(%) .
X Pareto X
Pareto 0
2.2 0
2.5
SNGA
(@)
N K 2
2 S=0 O i {1,2, ,m}y m
k= {f(S) §<o fitness
AS) S 3)i:=1
S Spacing ¥ 4 @) i=m ®
s s 5 ®)
2 0; Spacing S
S<6 K=A(S) K=2 K
v @
(6)
(ut2)
(promising area) ) fitness Pareto
8) Pareto
Pareto Spacing i=i+1l 4
3
2.3
[1
0 (RTS)
(1) N=100 G=200
151 6=30, (S) =NIS, k, =0.5, k, =0.05, k,=0.7, k, =0.2
(u+1) Pareto Pareto
(u+h) u Pareto Pareto
I A Iz 2
2 10 1
Pareto
(1] @ lists [4]
( 225 )

—222—



