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Research on Delay— Tolerant — Network of Natural Cooperation Technology
SHI Chao
(School of Telecommunication and Information Engineering, Nanjing University of Posts and Telecom-

munications, Nanjing 210003, China)

Abstract: Delay— tolerant network provides interoperability for networks that are confronted with many
challenges. Delay— tolerant network does not have any end—to—end transmission routes and is character-
ized by high delay and frequent interruption, so the present Internet architecture and network protocol can
not apply to this kind of network. Genetic Algorithm (GA) is a heuristic approach based on genetic
process of biological organs. Parallel Genetic Evolution (PGE) is a new and effective way to explore the
solving space of a certain problem. In Parallel Genetic Evolution (PGE), populations are divided into sub—
populations, in each of which Genetic Algorithm is practiced independently. Mainly studying the applica-
tion of distributed genetic evolution theory in delay — tolerant network and node strategy model based on
PGE, this paper builds a regional genetic algorithm on the basis of plasmid migration and studies node for-
warding strategy in highly distributed circumstances.
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Table 1 Fitness of forwarding rates and correspondence in trust evalu-

ation mechanism

fr By Ay n) 0.9—1.0 0.6—0.9 0.3—0.6 0.0—0.3
T {(B:A; n} 3 2 1 0

R, BAREIR R, RS HET m kg
f8 R 3P B B R — D A A, (EA S|
ANEJEN T PR LIS N E

3.2 FETF WA M A5 A 5

T Uit By 190 2 A RIS DA — Wi )AE S — K
W26 A5 A W IBORE A0 B Hp 1Y A %R —
MG PR TE B Sk B IR BN IR TR AR
PES 4 7R AT O R € T DR e SR N R L AP DR Y
FFt. — HURRE, AR FEDe e AR A1
KN WS EHHWE Al A R
S TR AR R A Y R B DL PR R e 4 5%
— TR E AR, AR R E B AR XA R4 Y
PrAE . A S BRI PR A (R e R
ek, 2T A AR OE (SEARE g
PRBL, AT TP E , — R AR IS AT, AR
BRI S REUE B L i, IR AU B {5 BARA
Wl xHEsAH BAER . RE s 70, AW, 1)
T MBI, A, TRARE N A R

fe . WEAR P SR E AR, B R
LR AR, RV SRR, bR
Ko MEAFIARAE . AFE LTS M R, X — b
A, IR T, W3k 2 B,

R 2 BT A MRS R A A0 A T R R Y [ 4 (B
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based network model
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1 begin
2 si (0) <GenerateStrategy (); //Generate the
3 initial strategy
4 j<=0; //Time index, expressed in PMPs
5 While ture do
6 fi (;j) <GetFitness (si (j) ); //Evaluate this
7 strategy (play some games)
§if (;=>0) && (fi (j) <fi (j;—1) ) then //
The previous
9 strategy was better
10 si (j) =<si (j; —1); // Restore the previous
strategy
11 fi (j) <fi (G—1); //and the previous fitness
12 end
13 k<GetNeighborhood (i)
14 pl<-Roulette wheel (¢ U {i} ); // Get first
parent
15 p2=<-Roulette wheel (¢ U {i} ); // Get first
parent
16 while pl==p2 do
17 p2<—Roulette wheel (¢ U {i} ); // we need
two

18 different parents

19 end
20 if fi (j) =Mean (fpl (j); fp2 (4) ) then
21 si (j4+1) <=si (j); //changing the strategy
22 is not worthy
23 else

Si (;j + i) < Crossover (Spl (j) + Sp2
G) s

Si (j+i) <Mutation (si (j+1) );
End
i
End

B 2
Pesudeo — code for randomly generating a new
strategy
GenerateStrategy ¢
S<-null; //strategy to be returned
For (bit=4; bit<14; bittt) do
R<-Random (); //0 or 1, each with
Probability 1/2
SetStrategyBit (s, bit, r); //set the
Given bit of s randomly
end
s<-OR (s, 0000000000000111); //conditions for
initial collaboration
s< AND (s, 0000000000000111); // conditions
for
initial discarding
return s;

}
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Table 4 Probability distribution of path hops (P, ) and number of
discovered paths given the length (P, )

2 3 4 5 6 7 8
P, 0.4 0.3 0.1 0. 05 0. 05 0. 05 0. 05
P 0.5 0.5 0.6 0.6 0.6 0.8 0.8
Py 0.3 0.3 0. 25 0. 25 0. 25 0.15 0.15
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