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Abstract: This paper first proves that the optimizing problems concerning network coding are NP-complete, and

then puts forward a network coding methodicalled COMP, using heuristic algorithms. This network coding method
adopts the basic ideas of thg set pa‘cking heuristic algorithm and the set cover heuristic algorithm with the aim of
digging up“as many network coding opportunities as many as possible. The results of the simulation carried out by
the NS-2 simulator show that in scenarios where there are a large number of nodes, a small maximum transmission
range, and a large number of sessions, this network coding method effectively alleviates the impact of session
concurrency, improves the performance of the existing broadcast algorithm, and its performance improvement is
greater than that of the existing network coding method.
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Fig.4 Transformation from the minimum set cover problem to the minimizing problem
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Fig.5 An example to explain the reduction from the minimum set cover problem
to the minimizing problem
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3% 3. GSCHA(S,N,R).

1. F=g;

2. M={12,...|9]};

3. foreach PieS(1<<i<|S|)

4. creat the element f; of F according to the transmission rule;

5. endfor

6. X=N; 3 \ \
7. A=Q; 1 >4 .
8. repeat \

9.  D=Greedy-Set-Cover(X,F,M): L 2 T

10. if |D|>1 then '

11. add the packets corresponding t he\nun*)ers in D into a set, and then insert the set into A,
12. remove these packets from F, ar?(‘remove the corresponding numbers from M;

13.  endif ’

)
14.until Q<1

15. return A §

ka4 G:eedy-Set-Cover(X,F,M).
1. X'=X;

2. C=0;

3. F'=F;
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4. repeat
5 select an fyeF’ that maximizes |f,~X’|, where k is the corresponding number in M;
6. if [k X’|>0 then
7 X'=X"—f;
8 C=Cu{k};
9 F=F—{f};

10. endif

11. until X'=& or F'=J or |f,~X'|=0

12. if X'=¢ then return C;

13. else return &;

14. endif
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% 4 log,|S|. F Ifil 73 #1 i% repeat ﬂﬁ%ﬁiﬂ‘]HﬂLl‘EJ’E%TE.m‘?}Ei’rﬁﬁ[le]ﬁ 97 *h Greedy-Set-Cover i 1IN i 52 %
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Fig.6, An exar&)le to explain the LBIP algorithm
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COMP.53 4k h T 5 COPE M 4% 4w i 7 1 AT LAt AR SCR A g R N7 GSPHA SRSLIHL COPE, 344 & b i |
LBIP J" i it A LBIP+COPE. R S I8 VP Al 55 20 AT AN [ A 70 st 280 49 s K AR Hi v BRI ) 7 25 1 o0 i
SEET VI BE 1 52 BRI S2 3 B 48 (03 5508 1000mx<1000m [ 5E F X 48, B A4 A Bl W LB 23 A i X s, O
AR ER R R A5 A6, 5256 7 5% F Lucent 1) WaveLAN # %4 F1 Two-ray ground %Qfﬂé%ﬁiﬂ,,ﬁéﬁiﬁ\ﬁ kj 2Mb/s.
BTSSRI U R LA 5250 S 8 AR LA SE IR M LR 4 btk A {fbﬁ,#ﬂxy U TR) SE 56 1)
SEIEAE K 25 4 i

U)WI&W%Wz@MWWWWWWWW%W@f%ﬁim%ﬁﬁ%%%ﬁfﬁﬁﬂﬁﬁzw.

(2) 155 w5 B (number of signal collision): IXXJ%EF'F)T’@% “—U:?;ZEEH’HE PR IREL TN,

(3) ML HA I £ (number of packet transmission): )afﬁ lﬁﬁ:émﬁ[ixu’w\ﬁzz%u

(4) W34 fEFE (energy consumption ofr:a\cket transmission): & Sk T AT 1 R0V AG A fg i .

¥

¥ Table 1  Simulation parameters

¥
g F1 ERSEHRE
% Parameter Value

| MAC protocol IEEE 802.11
Size of rectangle area 1000x1000m?
Number of nodes 100~400
LAN model WaveLAN
Maximum transmission range 200~500m
Number of sessions 10~40
Number of run 20
Propagation loss coefficient 2
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Fig.7 Rerformance variety with different numbers of nodes
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Fig.9 Performance variety with different numbers of sessions
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