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Quantitative Evaluation on Routing Performance on Network-level of
Structured P2P Network

YU Jing, HU Ximing, Y1 Peng, WANG Bingiang
(Engineering and Technology Research Center of National Digital Switching System, Zhengzhou 450002)

Abstract Based on structured P2P routing system model and Markov-chain model, this paper presents a quantitative evaluation on routing

performance on the network-level of structured P2P network. Utilizing the average path length as the gist, this method resolves the difficulty induced
by the routing algorithms on the overlay-level. It can exactly evaluate the routing performance on the network-level, and provide an evaluation

mechanism to the research on the routing algorithms of structured P2P network with exactness.
Key words  structured P2P network; routing; Markov-chain model; average path length

1
(P2P )
(CIs) C/s
P2P
P2P
P2P (unstructured P2P network) p2p
(structured P2P network)™ P2P
P2P
P2P IP
overlay
(network-level) overlay  (overlay-level)
overlay
overlay
overlay Hop
P2P
overlay
overlay
P2P
P2P
P2P
overlay p2p
P2P P2P

P2P
P2pP
overlay
overlay
P2P
[3 4] P2P
CAN, Chord, Pastry Tapestry
(nodeld) Hash
(key) id
key nodeld  key
key (root) P2P key
key
IP
id nodeld
nodeld
<8637~ (2005-AA-121210)
(1979 )

2006-07-26 E-mail yujing@mail.ndsc.com.cn

—7—



P2P
P2pP nodeld  key
( overlay )
p2p overlay
overlay
overlay
3 P2P
31 P2pP
[5] P2P
P2P
P2P

h X,
h nodeld
2
P2p n 0
1,2,..,n-1 n
0 n 2 i i
Pij = p[xh =i| Xy, = J] h-1
j h [
1 0 .. 0 O
P:(pi,j)(n+1)x(n+1): U 0
0o 0 .. 0 1
Q0 (n-)x(n-1 1,2,.,n-1
U vV @m-Dx1
3.2
2
(1)overlay
& ; i
miyj
T
A:(amla'z,o'-"vanfl,o) M:(mlvo,mz‘o,...,mnilyo)T
A=(I-0)'U M=(I-0) 4)+A4( i
Z=X=Y Zi,j:Xi,j+yi,j)
— —_ 1
a= —(#"A+) m = H;z"M 7°=(11,...,1)
[5]
(2)overlay
p2p overlay
overlay

P2P
—8—

overlay
overlay

1
b ;(i,je(01--,n-1))

b, by
B=| ..

n-1,1 bn—l,z bn—l,n—l

M'=((I-0)"(Q*B)A+U*C)+ A (

. — 1 o
=X Yip m'= 7 M

Z=X=+Y I

M

n-1
ai,Omli,O = pi‘Obi,O + Z Pii@j0 (m'j‘0+bi,j)
=1

j#i

n1 n1
ai,Omli,O_z P j@;0M' 0= Pighio + z Pii@.0b; ;
= =

17

(I-0)(A*M)=(Q*B)A+U>C
M'=(I-0)((2*B)A+U*C))+ A

m

1
overlay
4 2
©)
n
1) U 0
— 1
¢ a
2) U 0
Pio#0(€(0.1,...n-1))
0 Pj.i =0(vVje(0,1,..,n-1))
_ 1
a o
overlay
overlay
4
4.1

=i

a=

B,C

overlay

1

P =0(Vie(0.L...n-1),

A

P2P



overlay 2 2

( )
0 1) i 0
G, 1 j NG)= {1 =1 (i)-1n
1G,i)=1} N(i) i ING) NG
P, i=12,...,n-1
1
1
i N (i) N(i)
p.Jz{lN(m Jen@ (1)
0 otherwise
()
( nodeld key
) i 2
1) 1 N(i)
L jeN(@)
pi’j_{o, otherwise )
JooNG)
2) N()
N(i) v, (k=0,1,...,N(i) 1)

N(i)-1

P, Py > Py > > Py DRy, =1
k0
p,, V., eN(3)
Pi.;j :{ ‘ «

0, otherwise (3)
4.2
1
overlay
0V B C
ORI €)
@ @ (2)
key root
0
4 256
2048 10 1
2
60
50 |
40
—H-overlay &
30 | —S-overlay &
— &
—o— &
20 |
10 ;
0 . L . L
2 4 6 8 10
1 =256
1 2 overlay

overlay
overlay
overlay
overlay

overlay

overlay

—HEoverlay &
30 —S—overlay &
—— &
—— &
20 |
L s e S
il
0 . . . .
2 4 6 8 10
2 =2 048
5
P2p P2pP
P2pP
P2pP overlay
P2P
overlay 2
overlay

P2p overlay
p2pP

1 Lua E K, Crowcroft J, Pias M, et al. A Survey and Comparison of
Peer-to-Peer Overlay Network Schemes[J]. Journal of IEEE
Communications Survey and Tutorial, 2005, 7(2).

2 Wang Chonggang, Li Bo. Peer-to-Peer Overlay Networks: A
Survey[R]. Department of Computer Science, Hong Kong University
of Science and Technology, 2003.

3 Castro M, Druschel P, Ganesh A, et al. Secure Routing for Structured
Peer-to-peer Overlay Networks[C]//Proc. of the 5™ Usenix Symp. on
Operating Systems Design and Implementation(OSDI). 2002.

4 Wallach D S. A Survey of Peer-to-Peer Security Issues[C]//Proc. of the
International Symposium on Software Security, Tokyo, Japan. 2002.

5 Wang S, Xuan D, Zhao W. On Resilience of Structured Peer-to-Peer
Systems[C]//Proc. of IEEE Global Communications Conference
(GLOBECOM). 2003.

9



