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Abstract: A distributed asynchronous parallel evolutionary modeling algorithm for solving the evolutionary
modeling problem of system of ordinary differential equations is proposed in this paper. Performed on a simulated
parallel environment consisting of 128 Pentium III 500 PCs connected by a 10Mbps Ethernet, large-scale
experiments have been done to systematically test the effect of some important parallel control parameters, which
include the degree of connectivity between processors, the migration rate and the migration interval of individuals,
on the performance of the algorithm. Many new experimental results are achieved as well as some analysis and
explanations are given. Especially the best modeling results for the sequential algorithm and the parallel one are
compared at the end.
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Table 1 Parameter settings of the evolutionary modeling

F1 RN SHE

Function set: F={+,—,* /,A,sin,cos,exp,In} (where x*kdenotes x*)
Structure optimization of model (GP) Terminal set :7={x,x2,x3,t,c}(wWhere c is a constant)

Other parameters: n=6400,D=3,Maxgeno=100

N=30 M=8 a=-0.5 b=1.5
Parameter optimization of model (GA) The max number of crossovers: MAX=200

(The definitions of all parameters are refered to reference[6])

FEFTAE B AT S0 T 3RATT T A A RO AR BRBL B B 52l 128, B PR BE SO 128,85 TR Al 7 34738 1h 8t
B S HB R RR LIURR ny =6400/128=50. 3L 4745 ) 2 £ (¥ 15 B BRI 5256 H 8 AS [ e e A 18], 2L 443
Z WL 2.3 AT K 2.

NT#ﬁﬁ%Wﬁ%ﬁﬁi%M%%%?E%ﬁ#ﬁME%%ﬁﬁ%ﬁﬁﬁMﬁ%ﬁmﬁﬁ%%ﬁ%
FF W T AR R (U A R 22 FE(RTIE MAR):
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Fig.1 The average fitting errors (AFE) in three cases of connectivity (J) by varying
the migration rate (p) and the migration generation interval (g)
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IR B S ZE R G DU 2 =1 I,g=20 {3 g 22,000 T ol 5, LA R 2%B0 14%I5 5 T3 3%
ZEfR; M 5=127 I ,g=1 FTiSif 55 22,110 p =14% 0 52 — B IR 19 55 22 AR 24 5=64 I, 0 45 AN W] 52 p b ] AL, >4 4k
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Fig.2 The parallel speedups (S,) in three cases of connectivity (J) by varying
the migration rate (p) and the migration generation interval (g)
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d, /dt = (((t = x;) = (x, /(=0.646973))) — ((x, /x;) = x,)) , ©
dx, /dr = (exp((x, - 36.886494))/13.766514)

(FE=0.010541,PE=0.002981,124T N [1]=39745 FH(£) 11 /NP)EL48 5 5 Wi ih 26 i 1 3(a) .
K AT VR4S 2 B B b B Ay
{dxl /dt =((x,/0.993726) - (-2.782618))

{dxl /dt = ((89.040329/((~31.643286)/x,))

dx, /dt = ((sin(x,) + (x, - (—2.992554))) - (exp(x, ) +1.798706)) , (10)
dx, /dz = ((x, -8.366699) + 0.000295)
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Fig.3 The fitting and predicted curves of the best models under two algorithms
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