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Search Method in P_2P.Considering Search Behavior and Content of Nodes
WANG‘Hai—Bol, GAO Jing—Pingl, LIU Zhan—Bol, CHU Xiao—Feng2
(1.Center of Edu(;ational Technology and Information, Mudanjiang Medical University, Mudanjiang 157011,
China; 2. ZTE Shenzhen R&D center, Shenzhen 518057, China)

Abstract: There are deficiencies of the interest-based driven P2P search method in discovering interest of node and
expanding interest in the context of semantic search. This paper improves the Social-P2P algorithm and puts
forward a search method considering the search behavior and the content of nodes. The method introduces
the concept lattice theory. According to the node content and user search behavior, a friend list is
established, then formal context is etracted from the triend list to build a concept lattice, and the interest
domain. It searches for messages within the query concept lattice, cuts down the search path and reduces the
search message. Concepts which have deflection order expands the context-of semantic query messages and
enhance the search accuracy. Experimental results indicate that compared with the traditional flooding
method, Social-P2P search method has better recall race and accuracy.

Keywords:unstructured P2P network; P2P Search; interest domain; concept lattice

P2P(Peer-to-PeenNtE= T, MEBERZ AR b, MEATHIIEREM, FFOBENERS RFM,
BRIBSE, AR P2P B EREA , B GHHE P2P X Xﬁk[S—G]MTf\IﬂﬁaJ*LzﬂUﬁ}z, ST,
TR AT LM P2P ML BB R Sun . ETFY SRENE, KXGABPTA 5T ARALHAR
I P2P RS, NeuroGridgit 1% ﬁﬁa, 48 2 RIS RIT AR SR P2P R,
REAKBRENBEMNT S, RELBFER, B8  RIBLSNNS MEREBIRET ALAFIFR, BEMADLY
AR EREE T Social-P2PRIBI AWM ERES, BUEAE, NATIABRENHS,

O WFRASE:2009-12-01; U2 E X FsHYE):2010-01-01

216 A% Experiences Exchange

© H EREBEATFTET - http://www.c-s-a.org.cn



2010 FF 5519% 55 8 HA

TENRENA

1 Social-P2Pi¥&=&E %

2007 4 Lu Liu %32 1 Social-P2P 3 R&E %2,
SIANMSMIER, BINASAZEXR, BUYPRZ
BIEER, BESGERBET &, KT ME S AF
Social-P2P J53xU1 .

OMLET RZEUHEREE, TEAMBIIRERS|H
SERTTEXRSIMEE. HFEHRRFTIAEXH
R R, BREXERRSIHNE, SUEQ.

QIHKEERTTELTARS], HAEREE
FEELITTNPEATR. BEVEEEXNXHBEE
FAEAEE M, BABXE T SAUEA Nmatch/Niotals
FK7Ro Nmatch RNFIRES| R P R 51 TR ERE
£, Nrotas TNE & Ik F ARG B £

ORABXREEIZNEH R, BRART RHAER

\;\é /%\o

2 EEBREGASTHTRRBHP2PEERET L

$+5%4 Social-P2P B 7 SR 26 —FE TS
BT RENTE, SINHESHEIER, SHEERR
FTHMTRABKN PP R L, B AAT S5k
(friend neighbor node list, FNL), #R#EARZ T A0
HEARAMBEANEAESEZ T BAAHBES%E (friend
concept lattice, FCL), F|B#ESAME S E1RF AR
RAMBRUT R, RSy BEEMEXNE I,
2.1 EESGRIBMNEYT
2.1.1 TRARLEER

TRABNBEZRETARRREN, BB
S ARKBETRADAAND, ETRnExEEE
B P RAREMELEE L, SUENBRE R
%ﬁi[’cﬂ%#ﬁ%%ﬁﬂ?zﬁ[ﬁl%%@? AEXAEERN
EE RNl RSB REMEEE, B ni 5 np X K[
B 7is = (wit, wi, 2 Wi m) T i = (Wi, Wiz, - wim) » IR
MEARI), wip (Im)A™5 & ni 58 | T
FIEERT, mAXEFT G

;(w[,m:w ) (1)

sim(p.p ) =—T—2—r——
B IRTR IR

2.1.2 &3 FNL

FNL 2440 5 A S GRS SRR, AT
S EBRMETFNIES. ORATREATRE
ERBELRE, B REERXET N @—RE

[BJRIR R T KBTI RS, BARD S PR BOEN T
RESGEARDE, FNL T2 n e 7545 Mi.

B Bt 5UE QueryHit FIRRA T S L R X B E
Friend-Weight, QueryHit F&/RAA T S —E
B —Bkan R EL, &5 Friend-Weight #f5, FNL

gk 1,
F 1  FNLZA#%
Friend-
. NN .
"D,mf[ﬁiﬂ: 5&%@%7&:1 QueryHlt Weight
Mi(mi, mz, ma, \
Node; 3 0.85
mé)
\ }\ﬂz(ma, ms, mr,
Node> y 8 0.76
\ ms, Mo)
Nodes Ms(ms, ms) 2 0.65
Nodes Ma(m7, mo, mio) 6 0.64

KEHN K #IEE O FW(friend-window)#fif &
K RERERT, nodei P BETFTHIFR, ST
TLfC &R 6r R AOFT 19 & nodej AN FNL, 2138 &=
ERTF mr fiEES Cr 22 FNL $175 4 nodei,
B8~ mr £ FW i, % & nodei #9 QueryHit in 1,
F X AT 250 nodei # Friend-Weight, Friend
-Weight TR A0 1

Friend - Weighti - @sim(n, ni)+ (1= 0)QueryHit/K (2)

0 ?\J*ﬁ,ﬁﬁi‘]’%‘*ﬁwgﬁﬁﬁﬁ <1, sim(n,ni)4
nodei 547 2~ [SIRAAEMUE, 1050(1), QueryHiti
Jnodei 7 FW Sigs R, KA FWBIRS . 54
AR EFNap 4R 5 %) Friend-Weighti {&, FNL
BT F N0 2B AT RSB St
2.1.3 E#H FNL

T RABSELELRE X ANFHT S 2E AR
REFk, PRIMANBESIRE, EARERET 25F
B, —EREER N FW #IEE QR NNERRE)
&, EFHIRRAASIZR, 81 F MEATARAT =, #l
BrE AR R,
2.1.4 FCL N&&~s

PLUENL AR B &, gt 7%54815 FCL, ~[E
F GodinW&E %, FCL B E=NER, 82
BN RAIEN, REZMEEEREGHBIEZM

Experiences Exchange ZI305% 217

© HEREBRA I

http://www.c-s-a.org.cn



HTENRENAE

2010 FF 519% 5 8 H

LY\ IE, 122 Godin E3XEBH P2P KT A
GBIHEL,

LEFTRHEREEN K=(GM,)), G AXGRE
&, MABMHCERT)ES, GEMZEXRN, H
5#HEDSEAESE Ki=G M, hEHFERERYE
5= K*=((GG1, MM1, 111)), H K& LK),
o AT L(K)EA E491E L(K*), A Godin A4 B
FCL,
2.1.5 FCL &5

[DRSELSHES

TAIEH FCL MIBAER N %, FCL MIB—I x5
R, BTRTEEEECT SmABNEMECERT), #
BRiXL BN RGN LT, HREATRINES
RERE D EH O, BREENTESIZ ks
=HRES, ZBRENBIE, WE?EF?’ FCL HRiB hnxs
Ro HAERSNERPRT REI7URI, AREEE TR
RNBEREBF RN,

EF /AR FCL ARSI AR, R H
2. MBS, EHES. TARS. EHEimke
BaEdR xEX, ElBRNER i, NEEEX
N RASIMESEE, BRI S5 FRZ
HIRLEHM CQueue, MWHEAHEA TE FHEREH,.

2)E AN

FCL fOERE SR P REMEEF, FCL FEM
B0, BARNEMMRE, R TR S SRR
ERNBIRSHINE, R T B HER SRS
HE % CLIF_AUOEFR F# 7 FCL B NEx,
CLIF_A B85 — MR ERIEM— BB,
Mk P AEFHAERBERF OF WA BN
m*M,M 2750 % 5 K=(G,M, )%, 5T 5% fl CLIF_A
FREH FCL, QF IAREM m*M, L21ZE MM
NRELETEL, WEEFERETELNT,
CLIF_A BEEEE—MIER, HINE _FBERAL
E,

3)EMHEAIMIER

7 FCL B M NS A E A L2 7 FCLEMMIBRE
%o FCL AEMMMBERMER. ORBREMNS
m*M, M Z2FEXEE K=(G,M,)HNE, SHRHM

218 AL a5% Experiences Exchange

BREM, MERERRXBEES FHSNERZ. Ofk
BME m*M(m* R K ), L2082 2B M m*E
e
2.2 ZEERTANTRAR PP ERTE
D#e1t, FNL A%, DIWIELRET mfE A A
TN FNL, ML FNL B E&EAE N AERES
K=(G,M,DEUSME, MKEREFEEM AEAETZKH
W, 37 FCL, & TTL &N R a1+ %58
Tr. \
AP EEHEEEER _JTAMRI, M), URI L EiH
15 URI, DR m #455 03505 m, R ANE) FW o,
FARARI . SLEEAM, REEH FCL T8

v MR me RS 7 FCL EIRK TSR P &zl Ak

WHEPEEEE my, 0 FCL ETESE my, DUZH
FREMBEPRATRAEEEE M FCL AEP S my,
M FCL B985/ N ESRIFERE R FCL, 1eF0BMER =,
TEBNBEREAGR N ERERRK TS, IRERR
R EEE SR RASFTY BEEE. T B
EEEEEESINED REE, TILITE, BES
RHE1b3E %, T AT EoERE 1,

AT R B LB B EAMEE, B XET
m,, [EEET AL RIEEEZIITAURI, m), URI
HEHE A URI, BASEE A, %574 FCL
REEE 2), T;I’ﬂﬁi’ﬂ*ﬁ,ﬁ%a"iﬁiﬁiﬁ%\(ﬁ%#@ﬁi@
BR), JBEE R SAIME DR, TTLER 1,

Q)BT SNE RIEESS, AR FNL A&
#HEA URI 9B T &, TR QueryHit &N 1, &
# Friend -Weight, @At FNL F&H LS =, NI
RERD), HEADLSHEHRTR nifsimn ,n)
Wsim(n ,n;)>¢€, niMAE FNL UK E, SUHFF,

5)n Tr BERAZE, BETAEFRMRASIFR, T
S¥ FNL AT S 5FEERN D S EH L Friend-
Weight B F, WA F PP A& HASR. W
T ERAZE, NER(7).

(6)RFEFH FNL e B, IR EHFHEX
BE=F BRSNS R E LSRR SENEM
58%, BREFIMARNNRS B4 shSRMEHT T
2#% FCL,

© HEREBRA I

http://www.c-s-a.org.cn



2010 FF 5519% 55 8 HA

TENRENA

NRIRERAF RSP
BEP=nHWFNLFE S MHETA, L5
AT RRXEFES b, d el AT RN
* 2,
k2 MFPFNLETHHA TR X

I\él a b C d e
1 0 1 0 1 1
2 0 1 0 1 0
3 1 0 1 0 1
4 0 1 1 0 0
5 1 0 0 0 0

FCL AR ERRBIAIE 1 Fixo

#0({1,2,3,4,51,()

#({3.3).{a})

#2({1,2,4},{b}) #({1,3),4e})

#3({3,43,{ch

(3} facel) #6({L2),{b.d)) LD

T

#({}.{abc.de})

B 1 FCL % #y &30  l A

#3({1}.{b.e})

3 hEXR

SIS R B AR Sam Joseph 234 A93E A
P2P 12428 —NeuroGrid, #HEkB#EM9 KB FE
RLE, FEAEL 1000 MEBELXLBF . AR
Bess 2000 3R, EMXERAE—DXRET &
REXES Gnutellall & LA Social -P2P & 4R2IEE
. SLIAIEIES CPU (Pentiumé4 1.7G HZ). W7z
(1.0GB)PC #/1,, #&#hlz= neurogrid0.2.1,

NENSENTS 2 N

NAEE
o ¥ 25 IER 45 R4k (3)
HnZx =
HE# W% T T A L4 SR
Q) RTEH
e g AL B 1A @)

WA 26817 LR AL
3)—Bkan

$:?E£%EP' RS (5
AR UAY R BT 1) i 5
3.1 EEMEEE
NE 2 fir, Gnutella FEBERERELRE
TTLSBREAT A, BREK %A A, FBEERIETAL
LHME B EEZREIR SR Gnutella, BigEw
SGEEIGRLGET ABE R, REERMINE,
Social-P2P 5 HABE MR =,

— Bk

‘ ——Gnutella  ——Social -P2P  ——dh— [IS) ‘
T00 - -
M M == ¢

* -
60 L=t

80

HIE1% (%)

10

20

0

1 2 9 10

3 4 5 6 7 8
IR IKE (X 10000)

K2 ZERLE

3.2 EXMERTEE

& 3 fi, Gnutella 5% R 95% A AT =,
ZHARNBELTREE, FAEETS, KA
FERAN Social-P2P EAEEFERIEPUET
RER, BXUEBENEE, BEEEERTRAN
T, BIMERSEE,

‘—O—Gnutella —8&—5ocial-P2pP —‘—IISM‘
100 —o—e -

E80
gso
M40 r
20

0

%

1 2 3 4 5 6 7 8 9 10
HRIERKH (X 10000)

K3 #RGHELK

Social-P2P F5iRiCx [ B RAL AR MI Y
BhR, REETRABTRN D AXNEX—FE,
Social-P2P #REZHEMT R F A SR
FFEBEARERTNT BEREEN ETXOEX, K
S HEVEAWEE IR, BT 30000 KIER, A4
HEAIE FTCEIRSCREA T Social-P2P # %
Bk, BEERRRENEN, B —TEE, =&
BERoEWBESRERIE, &TFE,

Experiences Exchange 24357 219

© HEREBRA I

http://www.c-s-a.org.cn



HTENRENAE

2010 FF 519% 5 8 H

3.3 M —Bkag =R

nE 4 fi, BT 30000 IR RAA P HE ®
A0 Social-P2P My—pkap FEAMHA S, REETF
2o Gnutella 9—Bkar P& 5% T AXHHM
EEMAPETANBRAEREXNBELUBRET RE
SRR B FR . SGBARIR T R BRERE ST Social-P2P
Fiiko EAT 30000 X, AL HNE AR By
ALt Social-P2P B HER, BT F¥iRE, B
3%ELERL, AXGHHNFTEAERBEKESE/N,
WM RE, BBERERAR,

‘—O—Gnutella —=&—Social-P2P —a&—IISM
25

20 &

< . /A——A/"'_T

- AT
TP ot

R4S s . )

1 2 3 4 5 6 7 8 9 10
ARk KL (X 10000)

M4 —Had i

LRERKY, AXGHNERFEEENRE
BARED R, SSBREIEAFERRIEZIER
ETREN

4 R
BIT 5 | N ASERIR, X Social-P2P 7kt T
¥, KEEEERITANT ARNEN P2P R X,
MAFPET SN ER MBI 268, MR
WEIAETIGEIRFNH P2P #E 75T, SR UF Ak
F7%5 Social-P2P #RFEMESGZ AR TR R %
AL, RSB RVERREMLE NE. | .
;%%im
1 Joseph S. Neur(;Grid: Semantically routing queries in
peer-to-peer networks. Proc of the International
Work-shop on Peer-to-Peer Computing. 2002(2376):
202 -214.

220 A a5% Experiences Exchange

2 Liu L, Antonopoulos N, Makin S. Social Peer-to-Peer
for Resource Discovery. Proc. of the 15th Euromicro
International Conference on Parallel, Distributed and
Network-Based Processing.2007:459 — 466.

3 Crowcroft J. Application level programmable Inter
-Network environment, 2005. http://www.cs.ucl.ac.uk/
research/ alpine/alpine.html.

4 Sripanidkulchai K, Maggs B, Zhang H. Efficient
content location using interest-based locality in
peer-to-peer INFOCOM.2003.
Second Annua{ Joint" Conference of the IEEE
Computer and Communications, 2003:2166 — 2176.

S IR AR A BB A N RS £ FIRT
MER K P2P 3R BEA & BAF R AR F
IR, 2007,24(2) :241 —247.

6 Tan YH, Li YP, Chen ZP, et al. Research and

systems. Twenty-

Implementation on Routing Scheme Based on Interest
Mining in Unstructured P2P Systems. 7th International
Conference on Web-Age Information Management
Workshops, 2006:2 — 2.

7 Crespo A, Garcia-Molina H. Semantic overlay
networks.[2009-8-2].http://www.db.stanford.edu/cresp
o/publications/op2p.pdf,. \

8 MM, &% B AT TR Tk 5 AR T AR IR 69 3 2L
5 R B REG Bt FHA R 5 AR, 2005,42(5);
804 — 809,

9 Goéiin R, Missaoui R, Alaoui H. Incremental concept
formation algorithms based on Galois (concept)
lattices. Computational Intelligence, 1995, 11(2): 246
—267.

10 25,20 7 @, MR IR T Bk o M s i it X A R

DR AL A %2,2004,25(10):1768 — 1771.

11 Gnutella.[2009-8-6].http://www.gnutella.com, 2001.

© HEREBRA I

http://www.c-s-a.org.cn





