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Network analysis for Peer-to-Peer communications by
agent-based simulation

Shinako Matsuyama, Masaaki Kunigami and Takao Terano
Graduate School of Systems Management, The University of Tsukuba

In this paper, we describe the results for analyzing the network on Peer-to-Peer communications by
agent-based simulation. We propose a system, which can easily know the effects of parameter for the
simulation. In this simulation, we define the characteristic of the agents, contents and then define the society,
which is the place for communication. We mainly analyze the characteristic of the small world structure and
scale-free one, which have recently been discussed actively. Through the simulation, we have obtained the
result that this network is Small world and Scale-free with some conditions.
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2.2

)
2
// Rule
2 double Rule_ AQ {
return(Rule_A1()*get_weight(“ Rule_Al"
21 )+Rule_A2()*get_weght(* Rule_A2" )+...+R
( 03) ule_An()*get_weight(* Rule Am’ ));
}
// weight
double get_weight(String rule_s) {
// return to the weight value;
}
//
double Rule_A1() {
// should be filled by programmer;
}
html W3C
RDF(Resource Description Framework) 23
1 2
Weight
— PR
i —/
T
BHHHHH
# send/receive
HHHHE ]
# Send From
E: SendFromIndicator
E1[ 1] 0.5 2
E2[ ] Agent 0.5
E3 Random 0.0
# Send
F: SendConentlIndicator
F1 0.5
F2 (my_eval ) 0.5
F3 Random 0.0
1

D
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2)

//
double Rule_A1() {
/* */
}
Func( { 3.1.3
double value Rule A = Rule AQ); ...
}
Rule_A
ALL
SUBGROUP
3)
NONE
1)
01
3
Peer-to-Peer
31
Peer-to-Peer 3
3.14
3
3.1.1
3
ID
NS98
3.1.2 3
02
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Agent
ALL/NONE/SUBGROUP

1

‘Who,What, ToWhom
WhoWhat,Fromwhom| {From, what, To}
Who,What, ToWhom

3.15
3.1.4
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4
4.1
150/300/600/1200
1
x 71
6
3000
NONE
10
3.1.5
N b:
y:
E(t) t
1
300 E(D)¢ 0 600
b:
1 y 0.5
0.5
dE(t & E()0
L0 @ong- B0 gy
dt é Cg
1
4.2
4.1
ECD
C’
L(Watts 98) 1
E(t), C,L 5
Ag linear-1log
log-log
1
03)

1 (c,L )

(E) © (L)
150 303 0.24 3.2
300 637 0.26 3.4
600 1385 0.21 3.8
1200 2830 0.21 3.8
150Ag( linear-log) 150Ag( log-log)
0 & 1 1 0
N\_10 20 0 g -05 0° \ : ‘i
I LN i AN
R -1s > ® s \
N #of Edges N #of Edges
300Ag( linear-log) 300Ag( log-log)
g -05 g 05 - —\"
I e~ I <
L -~ L S X
-25 A% -25 7
600Ag( i log) 600Ag( log-log)
,QZ \\‘ 20 H og \\‘
§ N 2, BN
' \ ® -15 X
™ ~ S >
1200Ag( linear-log) 1200Ag( log-log)
2] ° \I—k. ; 2 J nq\. 15
| B e~ | nw
33 > % -3 v
! #of Edges ) #of Edges
5
5
51
4.2 2
Caenorhabditis elegans
(Watts 98)
2
L Random 3.9
C.elegans 2.65
3.4
C Random 0.06
C.elegans 0.28
0.26
n=300 K ax=24
n>>Kma>?>1 Lrand
L C>>Crand
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5.2
5
16 P(k) k* ;-1.5<a
<2.1
(Amaral 00)
(Amaral 00) Slow aging
Broad Scale
521
2
=7, :1/4,
= 0.58, = 0.5
8
4.1 0.5
8/0.5= 16
5.2.2
5.2.1
1/2 6

-05

-05

( 1og-1og)

05 1 1|5

g £ ~.
§ 1725 '\g 28-10a(24 % - L.2=1og(16) \\
6
Y
0.5 0.34
2 24
1/72( 0.29)
16
5.2.1
6
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