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Efficient Resource Search Mechanism in Selfish Mobile Peer-to-Peer Network

Abstract

Abstract: Because of the influence of node's own state and other factors, the node in mobile P2P network
often shows the selfishness and resource preference, which greatly affects the resource search efficiency
of the network system. Aiming at this problem, a novel resource search mechanism was proposed based
cooperation degree of nodes in selfish mobile Peer-to-Peer network. In the search mechanism, through
the comprehensive evaluation of the node’s information forwarding rate, the overall similarity and the core
degree, the node with the highest degree of cooperation was selected as the relay node for information
forwarding. At the same time, through the analysis of the node's subjective forwarding rate, this search
mechanism established its incentive mechanism, which incentives the node to participate in resource
search. Analysis and simulation show that the search mechanism can effectively improve the success
rate of resource search in the whole system, reduce the average search length, and has better query
performance.
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Abstract: Because of the influence of node's own state and other factors, the node in mobile P2P network
often shows the selfishness and resource preference, which greatly affects the resource search efficiency of
the network system. Aiming at this problem, a novel resource search mechanism was proposed based
cooperation degree of nodes in selfish mobile Peer-to-Peer network. In the search mechanism, through the
comprehensive evaluation of the node's information forwarding rate, the overall similarity and the core
degree, the node with the highest degree of cooperation was selected as the relay node for information
forwarding. At the same time, through the analysis of the node's subjective forwarding rate, this search
mechanism established its incentive mechanism, which incentives the node to participate in resource search.
Analysis and simulation show that the search mechanism can effectively improve the success rate of
resource search in the whole system, reduce the average search length, and has better query performance.
Keywords: mobile Peer-to-Peer network; cooperation degree; selfishness; resource search; incentive
mechanism
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Fig. 1 Algorithm flow chart of resource search and neighbor node updating
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Alg. 1 Algorithm of neighbor node updating
update _neighbor(p:)
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while((|Sx (p1)] < Q
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Link _request _dispose(p, , p,); /1 ¥ FE 4 432 4t 573
REL
num=num+1;
}
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Qe = Max{[¢Q,,..], Qo di II— I $=0.8
end if

) and(num << Numax) )

base

end if
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Alg. 2 Algorithm of neighbor node updating
Link_request_dispose(p,, p,)
{if (Coll,, < K,,;) then
refuse_link_request; /4 441 sk
elseif (S, (p,)l < Q) then
{ establish_link(p,, p,);/ I s
up date _ Sv(pe) ;
up date _ So(px) ;
}
else if (Colli > Collim) I/ pn = chooseNodewithMinCollSx (pi)
then  Link_replace(p:, pn); lp; A% p,
else refuse_link_request;
end if
end if

end if
}

E R
Journal of System Simulation

Vol. 29 No. 5
May, 2017

5 EARESRST

h T VP IR R R A TR RE, R
IXTA FRCEE T T — AR, St
Bk B 500 MR BT (TG 2k 2 i) BE AL 73 AT 7
4 000 mx3 000 m FIXIRPY, AN AR IEEE
802.11 J&k M &5 11, Y i B 0~10 mis,
AR A 200 m, #sh )y GEAE Random
Waypoint F s, ¥ 2% 24— 34 50 2Rl
SCpE, RERPRR AR DS 10 ASSCfF, RSSO
BB AL BC B0AS W) 05 2, BT AR B D R
100 X IEE R K, THURAE R RIS RN TTL 14
N 8o SERMIMGSHBCEM T 11=0.7, T;=50s,
=5, K;;=06, Q. =3, Q=6 Q=10

I 1 SCHR[12]45 AR 4 P2P B iliE
Pz PSS AT FR U2RLS, SCHR[19]48 H T —Fh e T
R X R ARG /AL P2P U2 R ML FIFSM.
H1-F U2RLS, FIFSM 5 RSMCD = # 4 &t) 45
Rl P2P &% rpz PR MK IR e, AT LB AL
BRI — 30k o Rt O T PRI A SR I A R R
W, ¥ U2RLS, FIFSM 5 RSMCD 247 {jj B
S, IFREATIRIG 45 R LR T M BARY
RLCERLE M0 O) (RS ZR G0 1) LA 2 0 1Y
K, %% U2RLS. FIFSM 5 RSMCD [ F-14#
RILIIF, W= B & A Suk iz 8 R 5
%, BIFE U2RLS RN T H P sk H P i
P DOBBE N3, 78 FIFSM Hp3t T4 & X [A]
FIVAE SR 1) S5 R EAT I B AL 4R . SEB 5 R[] 2
FTR 6

—+FIFSM = RSMCD—U2RLS

|

SR L) &
OO OOOoOOoOO
O—=NWRULNNI0O

0.1 02 0.3 0.4 0.5
e A AL R LA

K2 TRHRRS DR LA

Fig. 2 Comparison chart of the average search success rates

http: // www.china-simulation.com

+ 1100 »

https://dc-china-simulation.researchcommons.org/journal/vol29/iss5/22

DOI: 10.16182/j.issn1004731x.joss.201705022



Hao and Zhang: Efficient Resource Search Mechanism in Selfish Mobile Peer-to-Pee

%529 %55 531 Vol. 29 No. 5

2017 4 5 /1 XvE, 2 G RMERS ) P2P 1948 rh A Y AL May, 2017
M 2 TT LA HE, 24048 2G5 [ AL 1 2 L op TIF0S o f1R07 ST

MG, FIFSM A1 U2RLS HOFBHER IR 5 08) ““5553535555553

R, RSMCD (13198 2 B oh 28 B A 745 R §oe

A%, JE PR L FIFSM FI U2RLS 197545 2900 14 L %04

ERSOFLAD, AR TR IR S, = 02

AN IR~ qiny % | | 1 1 1

LML R I B e
SEEG 2 WSEAT HRA T RN ML R S2 A HALT LA

20% LU B i1 LR, E 8¢ FIFSM . U2RLS 5
RSMCD =Mk B R AR o PR R KR
ST SN TEHE 2R B ISP 38) 75 U i (7T s H L 3L
SEEG 4k R 3 fion.

[+ RSMCD -+ FIFSM —+ U2RLS

[canttanns

50 100 150 200 250 300 350 400 450 500
LU 7]/
K3 P R AR LL AL A
Fig. 3 Comparison chart of the average search lengths

T BHE A A
S SR I A -

ML 3 W LUE B AL TR ) 3 G
RSMCD, FIFSM Hl U2RLS =4y~ F-24 %
KPEHAERS K, {H RSMCD I P48 R K B/,
R B MR FE A N -2 o —J7 TR A& RSMCD ik
T R RIS AE R, AR5 RE FRAR RGP 244
RKJE, FHh—J7 1L RSMCD fig i 29 R B 1 4
WERAT R, fEE AR RS 5E, 0
BRI T REN I R K.

B 3 USEA AR RN R
LEA3Z A2 ORIy, 55871 iU UL R % SFP
L TT % 1Y 48 45 22 Pk BB )i o B B4 TT A [+
i, HERH RSMCD # R EVE NI R 1)
R, A e 4 .

M 4 FTLUEH, CUBIMETT R, MRS
(P Y48 R il Th e . R PR B A TT K
X U BT A 5 R LU, R RS = B
B RMZ5E,

4 TTE) B TT % 9 2 45 2= P R 11 52
Fig. 4 The influence of different threshold IT on the
performance of network search

gi EPTd, BHIREZ AL RSMCD fEfE AT 3
PETRHEA P48 AR GE I DS R I AP B R
K, FRARSMRERAE, TR RGP R
B, IER T IR B H AR

6 45w

BEXS RSB A AE B RAEAT A IR AN [] S 23
IR EATAN R o VRS 1) L, SR T —Fh A FATERS
Zl) P2P LG IABE T ) DR YRR ZH LRI N 1Y 5
BOLEL, 2588 P2P LR KA SCAI ST He At 10T
RIS o AEBAT ISR 1, BATTAR RIS
AR e L G G ey g e [m] — AN o T3
(v ) 2 i 7 AR B B, sl oy s 37 6 283 i L
W, PASEmtssl P2P 4% R G 1 BRI IE R AR
ST o

= PN

[1]1 SREEL, 2%, BahxEmMagmsim [0 Sk,
2013, 24(1): 139-152. (Zhang G Y, Li J. Overlays in
mobile P2P networks [J]. Journal of Software
(S1000-9825), 2013, 24(1): 139-152.)

[21 HH, SR, xsl,. AR T Ui R P2P B 05 A&
SERUALE] [J]. AR, 2015, 26(2): 52-60. (Zheng
M, Wu J P, Liu W. Price-Based incentive mechanism for
P2P anonymous communication system [J]. Journal of
Software (S1000-9825), 2015, 26(2): 52-60.)

[31 HHORWE, E2eHh, Tl Bt SR Mgt 5 AL R
FrMATSUBI AL [9]. AR, 2013, 24(4): 887-899.
(Qu D P, Wang X W, Huang M. Selfish node detection
and incentive mechanism in mobile P2P networks [J].
Journal of Software (S1000-9825), 2013, 24(4):

http: // www.china-simulation.com

+ 1101

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 5, Art. 22

%529 %4 5 1) E R Vol. 29 No. 5
2017 4E5 H Journal of System Simulation May, 2017
887-899.) TR B AL BN [J]. PR AR, 2015, 26(3):

[4] Michal Feldman, Christos Papadimitriou, John Chuang.
Free-Riding and Whitewashing in Peer-to-Peer Systems
[J]. IEEE Journal on Selected Areas in Communications
(S0733-8716), 2006, 24(5): 1010-1019.

[5] XX, FiE, 484k, 5. KAD MAEER S ST N
WY [A]. HEEHLAAR, 2014, 37(5): 1124-1135. (Liu B
S, Wei T, Zou W, et al. Study on the Behavior of
Malicious Index Nodes in Kad [J]. Chinese Journal of
Computers (S0254-4164), 2014, 37(5): 1124-1135.)

[6] ik, HRIEW], BocHE, ML T AR P2P M 4%
WAMEAEE [3]. dHENL LR 5, 2016, 38(6):
1091-1096. (Liu H, Zhang L M, He W H. A topology
optimization algorithm based on reciprocal capability in
P2P network [J]. Computer Engineering &Science
(S1007-130X), 2016, 38(6): 1091-1096.)

[71 Gaur H, Gaur P, Choudhary V. Different search
Algorithms in Unstructured P2P  Systems  [J].
International Journal of Engineering Technology and
Management (S2394-6881), 2015, 2(3): 8-13.

[8] FKIK, wmlk, RAN, 5. B3l P2P WM& fMaiE &
RIS ARG [J]. VFSLHLN A BE ST, 2015, 32(12):
3773-3776. (Zhou X X, Gao Y, Song R J, et al. Topology
construction and resource searching strategy for
Peer-to-Peer networks [J]. Application Research of
Computers (S1001-3695), 2015, 32(12): 3773-3776.)

[91 B4, i, 555, B3 P2P fh Mgt h SCHEy
MRTTE [ WEPR S 5H %, 2016, 10(3):
350-362. (Bai Y Q, Li H J, Cai Q S. Discovering key
nodes in mobile P2P social networks [J]. Journal of
Frontiers of Computer Science and Technology
(S1673-9418), 2016, 10(3): 350-362.)

[10] Chen Wang, Li Xiao. An Effective P2P Search Scheme
to Exploit File Sharing Heterogeneity [J]. IEEE
Transactions on Parallel and Distributed Systems
(S1045-9219), 2007, 18(2): 145-157.

[11] Juncheng Huang, Xiugi Li, Jie Wu. A semantic searching
scheme in heterogeneous unstructured P2P networks [J].
Journal of Computer Science and Technology
(S1000-9000), 2011, 26(6): 925-941.

[12] 78, sk, dral. T A fE R RS/t P2P

640-662. (He M, Zhang Y J, Meng X W. Resource
location flooding strategy of unstructured P2P for user
requirements [J]. Journal of Software (S1000-9825),
2015, 26(3): 640-662.)

[13] Mg, skoRuh, dtrul, &% ARGEHP2P 4% 2 [R1Y
ZHUE [ B, 2013, 24(9): 2132-2150. (Mei H
Y, Zhang Y J, Meng X W, et al. Limited search
mechanism for unstructured peer-to-peer network [J].
Journal of Software (S1000-9825), 2013, 24(9):
2132-2150.)

[14] Endo K, Imaoka A, Okano D, et al. A search method
using temporary links for unstructured P2P networks [J].
Journal of Networks (S1796-2056), 2014, 9(7):
1665-1673.

[15] MLy, TR, dkfal. BT R RIARAa R E3)
SHSERIUG] ], SAFR, 2015, 26(9): 2418-2435.
(Mei HY, Zhang Y J, Meng X W. Active replication and
search strategy of scarce resources based on local demand
[J]. Journal of Software (S1000-9825), 2015, 26(9):
2418-2435.)

[16] ZBHHPE, FEETH. A MIEREE [M]. dbant Rl
HiRAE, 2012. (Guo ShiZe, Lu ZheMing. Basic theory of
complex network [M]. Beijing, China: Science Press,
2012.)

[17] W=, AR BORIEC Tk LN AT M), G
Herh Rl K2 AL, 2000. (Xie Jijian, Liu ChengPing.
Fuzzy mathematics method and its application [M].
Wuhan, China: Huazhong University of Science and
Technology Press, 2000.)

[18] s 3C- et B, #grig et [M]. e dbat
N R K A A, 2015. (Steven Tadelis. Game
theory: an Introduction [M]. Li Jingkui translation.
Beijing, China: Ren Min University of China Press,
2012.)

[19] /5E, JAHE, JMakpk. —Mholcdk i E G544 1k P2P 19 4% it
RN [P AL Tk R AR, 2015, 33(2):
342-349. (Lu W, Zhou T, Xing W W. An Improved
Flooding Based Search Mechanism in Unstructured P2P
Network [J]. Journal of Northwestern Polytechnical
University (51000-2758), 2015, 33(2): 342-349.)

http: // www.china-simulation.com
* 1102 «

https://dc-china-simulation.researchcommons.org/journal/vol29/iss5/22
DOI: 10.16182/j.issn1004731x.joss.201705022 10



	Efficient Resource Search Mechanism in Selfish Mobile Peer-to-Peer Network
	Efficient Resource Search Mechanism in Selfish Mobile Peer-to-Peer Network
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/Kuu133B17U/tmp.1688108042.pdf.PQgT6

