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Abstract:  After the best optimizing approach of network coding is being studied, some methods are proposed
based on the characteristics of the network coding overhead optimization problem. First, two modifications are
added to the preprocessing phase: 1) How to generate a fitness value to a network coding scheme under a certain
network coding optimization request is presented. This makes different network coding optimization problems be
solved with the same genetic algorithm. 2) An additional exam processing of the multi-in outgoing links is imported
to reduce the solution space. Second, experimental results show that the random generated solution of network
coding optimization problem can hardly achieve the multicast rate, three new steps are suggested be taken with the
common genetic algorithm: 1) use more delicate member generating function to generate initial members; 2) add
new members at the beginning of each round of the genetic algorithm to avoid localized optimization; 3) assign a
fitness value based on each receiver’s data rate rather than —1 to those network coding solutions which cannot
achieve the max multicast rate. Experimental results show dramatic improvements in terms of both efficiency and
result.
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Fig.1 Network coding can make full use of the network multicast capacity
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Fig.2 Some multi-in vertexes do not need network coding
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Fig.5 New solutions based on common genetic algorithm
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Fig.6 Two artificial topologies
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Table 1 Experimental topologies
Fz1 FRHH

Sequence number Topology
1 N21
2 (21,40,4,2)
3 (21,57,4,5)
4 (21,76,5,4)
5 N49
6
7
8

N49
(49,190,6,6)
(49,190,6,6)

Table 2 Contrast between IGAS and GAS
=2 MDA S ST L

Sequence Algorithm Best result last updated Average result Best result
number (number of cycles) (number of coding links) (number of coding links)
1 IGAS 9.8 .2 1
GAS 28.2 3.8 1
2 IGAS 7.6 0 0
GAS 27.9 1.4 1
3 IGAS 18.4 2.8 0
GAS 59.7 3.7 2
4 IGAS 21.3 15 1
GAS 62.5 4.7 3
5 IGAS 58.5 2.6 1
GAS 339.4 7.4 7
6 IGAS 218.5 1.4 1
GAS 658.7 6.4 5
7 IGAS 71.7 4.3 4
GAS 451.8 20.4 19
8 IGAS 325.2 35 3
GAS 765.1 17.7 17

* 2 WoR THER M 4T T IGAS AT GAS st it e 3714 K6 % U5 W 55 58 /b i 4t 1 75 %, 31X — ZE I AE
MG R RS B R T R e M1 T A B0 1 1S 56(6,8) Bk AR R IR 4 24 AL VR IE 4T B S I IGAS
RERR L X 7 SR HEAT ek, L B 3R % Bl S U0 1) X 48 i U7 285110 GAS BTN T Ry o, B s i 18 47 3 K
V1) B 1), 6F 24 58 5 2t e DA AT A 0 488 v 53 o, P R R0V A8 RS BB (9 N 3 $h AN B AL ¥ 40 b 1R REFE A — 5,
A s 2 JE AN T A i S0 - e R 45 R BB I R B S T AR .

2 XL R R 2 A RS IS L, BAR B R T IGA 7adifid )y N5 FREE Al R4 7, A%
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SUBETF B IXFE 1R J5 22,10 200K 4000 46 A 1) et S50 ) o] AFE WA AR B Be 2 JE St ZIAF BIAL T B s BT 3 i
BT A SR IRTT 2 A SRS AT I G 00, S0 5 WL, e 2% GAS BN T J= 35 1tk Wi S5 1 33k J&5 AR 15 4E 3 221810 1GAS U]
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Fig.7 Contrast of two solutions on N49
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Table 3 Runtime contrast between IGAS and GAS
%3 IGAS 5 GAS iE 1T x} L

Node number in topologies
15 30 60 120
IGAS 3.9s 14.8s 105.6s 24min.
GAS 6.4s 822.7s 5.5h N/A
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