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Research on Multi-peers Cluster P2P System

SHEN Xin-peng LI Zhan-huai
(College of Computer Science & Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Distributed structured peer-to-peer network can provide precise resource discovery and has a good scalability
and self-organizing capabilities, so it has become the focus of the study. However, the research often focuses on how to
improve routing efficiency and neglects of other serious problems. This paper proposed a multi-peers cluster P2P sys-
tem. In the system,multiple peers could have same identifier. They form a cluster. All peers in a cluster save the same
resource, So the resource was not lost even if one or more peers failed suddenly. The multiple copies of the resource
could work together to effectively improve the download speed. Most of the structured peer-to-peer systems only pro-
vide the precise key query. This system could automatically collect related keywords on the query route. Using this
method, the fuzzy query could be implemented according to related keywords, Experimental results show that this work
is effective and efficient.

Keywords Peer-to-peer computering, Fuzzy query, Arithmetic

1 SN ST EFAER EE

2001 FERHMBET A RNM ARV NEWILEREE
BRHMES T XS H BN E R, AT EH#A T M1k
HIBH R . ST S B R LRI IR A, e 8
BNV EMSIENA/ B . AERFWATT BT . SBE.Y
S ID A EMBSHEMEHENAG S . SRMEBMTE Tapes-
try™®, Chord™ #1 CANIY %5, Bjin £ 14 Chord £ 48, # it
] DHT fiAR@B R MIEEN R ATELEP Oog N K
R, BE—2% 10,000 5 58 Chord REE, &
IG5 NR B (hops) 1 A 6 A4, HILFH#HATH
HEENPIR, ARSI R R R FERK, HEZM8
HIZE LB A7 o — S X DU S R B (R) R

DEZGHWILE LS R EHELERRESRE 65
M S L, BIEREEERE &0, WREFRENT
HERBH 7RG, WARES5EREEL,. BATLUER
BEARSFE T EEMEHEE. BEWILMIETRE L BB

FIH B H9:2009-03-17 &4 H #H:2009-05-26

T SERREUR .

DELER AL, KRN TREERE, BIMEER
H—IMEH RENTRTEEENA&HS. REAFER
ADSL 53 kW, ADSL ¥ FiTs BEAR TR, (B EATHERE,
Fhn_EMSIER AR B Ak AL k R EHR,

DEEHLE R, AHREEEETRREFHN, AN
HUCAL., WIIERGEPRER L R HI T RE"WRE,
WMRAF e F R T AR, MR G R A, LAH
P Tolk A2 #4728, A RER B R B IR.

R T A R SR AR E AT T — RAIBER 5
Ve B A RS AT S P R B R R B Al LR T —
e HIL P2P R4 £ S £ P2P R4 (Multi-
Peers Cluster P2P System, fai#f MPCPS),

2 BV EKER PP REHT

AHRENB -T2V AEH P2P RENWEAL R,
AR PIMLEH L P2P BEER—FZ A, o A RAE T — 2

A ZEER ARBLER S (60573096 T8,

EETHE (1975—), B WA, FIH . BRI 1 3 & E L A K P 4% 3B 98 %, E-mail: shenxinpeng@nwpu. edu. cn; MR (1961

=) BB W BT, EERR TR AR R B ERRS .

AR



gtk P2P Bk, T — & A Chord FIEENHIF
RELH—TEE B SER P2P 5. HEHEMES L
P2P B pER S kA

EZRNEHRL P2PRE T, AT EASH—TH—
5 ERRAF (Node ID) , 4 A FEIR X 54 B — 1> — HO IR
PRIRAF (Object ID) , 3RM EIRAFAETE H 7 4 ID SRR ID A
HSREMEIMHTE L, FEBRHRZYTEAN, KA —EH b
B E BRI R b

EHEEH PP RGN EERBRER BT ARESD
—&JEH— M ER. REXEFEE—EMT S E—1
ME— P BEBRIRAF (Cluster ID) M BRI 7E R BEARIRAT ID
5 SR EMENER F. X8, FHRENFRIER TR
—EHHENTE L BETHRENRZ SN T REE.

—MEREFENTA, S5 RRE WL P2P £
G, XL BT SRR T UM R IV AR OIS
H(Gateway Node) . X T LLEVERFTA BRI LT BT
—RIER— L5 P2P R G0, MR M HAL T SR ME 1
RIS R B, IR, SR RE o AR A5 R OE T S — AR
HEAGMERNSREN AEL AT AREFNRIER R
BAER. RN SRR A UUE T H AR 895 1 A 4R
BRI R M MY AR AT s 8, R I 506 8
FH R, R SRR RO, 7 Bl — BT R R
FRLIEMEMERMN Y SERELS. EHXFFETL
R RAERNITHA 2 E R ST M.

H 1R, 3 TERIMNET 8232 Pn,
Pu il Py, ENIZ SRS P2P 245, Rt T AR 25
B P2P RE0 HW R XS SRS, EEFA

TS AR R S35 06
5 Py HE Py
F &P, T8 Py
APy T APy
B L %83
%‘ Vﬁ\ PZ?
RE2[FE

W1 PXTaRER

Al — SRS R R EE R R — DR S,
HTREEBRROTREBHLKR, MEREHHEEN. T
22 M6 A Gnutella™ #hE B — N HE G #9108 P2P R4,
ERPHT AEPHIER, RECIFEO R REMERS
BRM—Btk, BT ARENLABLTAZE, H
A=A R BT KHES .

A E TR, R 1L P2P RA P AT
HR. RPFEHTENERS, EB P HTAH BT ST E
RETHRRS. EHFIHNYARBERLFEHEMISE
B, N B AR A B IR S B AL R B ERERIES A
HEWTEHRETLURAEM BT TENS A TR IS
— B RE FEREE.

LMWL PP RAE RS HE T LR FHEHITE
B, EETHER PP RETLH THEB AT IIEE.
BIMAR B —/MNREE, LR ECRERRBHLRT.
UENMTREEARE, BEEE LAY SEREE
WKW FER, 8 B CRAFESEANKE T BT KX
FRM#E., BEXERNTERNLRTHRBED TERN

. 72 .

JEHTE L. B S EREREET FEEERA R,
WE LR X B F LR E AR AR A. mRAERRE
T5 R 15 B 9 AR 43 UG Fic A4 56 58 7 RO 90 AT LA BR S MR Y
B, a--BEEMETZE, B RENEST A8
IERR B RH KRBT AT LIRS LB
HIThEE.

IR EE N AT REFR B AT A HR A IR EE RO KB ¥ (L BERE 4
LI IR DIEE. (HRREBTRERNEZSE, ]
LIRBI R AR MBT IR, HSME P2P MR , ERBIFT
AWM FTIRA S 2R AT RREY.

B2 R -THEMEINRER. A P BEAXET
HOREFTHIGR IR S B P 2L TH A Py, Pry Py 3
EREMEHTE P, Hp PP, REFRREMNRETF
HEA BB FRE ISR, Rk Py #1 P 258 E
MK XETHREAHEREE. P RENRRABSERAX
RFEOIE, MR R XBTF, X3 P, J5,P, k@
FROKETNFEHREL Po, FB K € E MAY . RERE 9 LA
HXRFICRE B OHRES, HE LS Po. Po EIME
HIREEF S FIWT IR T BEMXHE R, R Y& W
R KA R R AT BTIR

EHHE: R¥ # AP,
: s Y
BXXAXE | gy

FiER:
XF: BRI UR¥,
LE2 & "X 4

EHAR K AP

. XERTL | Euy: BAIEAS
BAAE %308 0.6 wExaA¥ LEEAY
P T

B2 myEasEE

X B UL R AR KT AR & IP datk, BRE N
P2P ZGEh 5 GBI T RER R IR T AH P IBR T HWX
BT TR TS IR T R B IE R Y, AT I T REEH
He MRAHTEY ICFTABRBEEENL.

MELE B R AT LUE B, 2 75 KU SR BE P2P R LR
THEMARRIEE, BREBIMEMRETH.

3 ST AL PP RASEHTR

AHIE F— VR L, 8 Chord 8 3E4E N5 F kL
R BARETSER P2P R4
3.1 FEREH

7E Chord Bk, X A H [P #iak 78 & EH , 83
— P HE—8 m AL AR IR BT R RA R N — 4
PELEERATRAMRRFBEAEE. WRIG R RR
BE4E 5 18 /N BRI R R CHES B JE Chord ARRFFIR .

LT SEH P2P R4 T, x5 549 IP AL H TR &
BE BB m A HT ERRE, AR RAHENE
M RREE—E JER—TEH FBERPE-T AN
PRIRFHEN B EBITA T SR IAM. NBEANERSIE
WA BT EARRFAES, B 14E Chord A R ML E.
HER, BIMERREE TV RSEEMR Chord &, XA
Bk A ER TR ER PR T RBKA Chord M
F R AT & B 3 Bk



B3 W xigest Chord 31

EHPRHENT S EEHE AT SRR, EIREH
B BE B R BT S MG B, 3 BRI R SOt 2 A ]
B, RAYAEBNEVRERERENLZ BN TRAEE.

ERPHIDN R RERSFT I &0, Bk, BEE
M ERREB WAL ERENEL., B—-TH. 2%
BRI R T AR %5, AT LR T, TR EN
HEAMRE, MRME LG BBEME RETEMNSE. MR
RE—&6 BERIERBEREN TERS . HMRR—
MRBEERENED, CN A EARR LB S, 4T AR
TARE, AR T/E, WA R ERER SN TERS .

5t BT, eMule % P2P T8 L EBAFHIE T 3IF
BE, TREERBR ERE, AENF T IEERLT.
B - EMA N HEAMERORE. RGN,
RRE EHTHVSURE BB TEARLAEARE
KSR, 55— A, ERIEERT T AEEN B 4FE
—EMRGEFHE. WRENPHEEERE MY REF
BRI Y I kR AL . B, TEE W SR P2P R
G SEFHFHTEARENE T ERERA 20 £46).

BT P2P RAEMBIBMY, RRIMER P ANEERA
F#, EREERTEZOTE, LHRIEENRENER
(FREMBHBDA - FEEA-ENEEREENSE
R, XEBTHTARERD W EHEY S AE,
HWEREGF R/ PPEER VST, ARGKH
Gnutella B RAREFNAB T A . Gnutella B REMK
M. R EE TS ET AR ERER RS REE.

LA SIMAERE, FER S OH T ST ME,
BEARNEENRGREERHOTE. YEFHNEEMA
£t B R R RN o BES T AT,

3.2 MxX¥HA

N ERPIFEEINTERAREF - ANTERHEESS
Chord FE B, XM TR ER THERPHETEAEA
Chord PIFIVER , 25 bl 6 I 5 P B9 I 56, BCRR R I S 15 A4
HibH AR EHES 5 Chord F T AL, (BB I TUEFAE 5 M
X EHENEHERNSEER, BB LT A E
WAL TR P2P RE T I A ER T S WFE,

MFERAMET SR, R M EFT S Pk~
AT AR TR ET ., WA TR FER?

M1 S HES S Chord FRHITE AL, H ELAL 35 UK
ZHERT/E . FINEHRBREFRENEE. S 5REN
ERE, XA ALY AW RIS, EHik, g
R SRR FE R AT B, . AR SN
BN EBR TERHITT SMEFE. FENENER S
WA R MR G B, R F ARSI

V = A, » B/B,+ A, » C/C,

i, VR ENEENE. A BRI S E, B Z7 518

HREK EF . B BRRERE WA LEHR, A Bt
HREIMEHNE,.CETANITERN,.C REAEREH
FrUETT RS

SN RE LB AERE, ERELHP, FEFRSHNE
A, BLO. 8, 4xiE EEHFE B, B 10kB/s, i+ 7 i & AN E
A BLO. 2,47 RE S C, BU 1. OGHz, 1838 E e W &
FIRE (B, MM S ARRnt, thiER — B HEB K
BT S VB TR OE T .

3.3 FHARmMA

Chord BE: P A BAMA LI - R FHBE R R
P BRI R B E ST AL AEEHE 4N AN EH
7, 3 AT Stabilize BAERBRA XY SHBEEL.

TEETRER P2P RGP, B TEFENSIAF AN
MABRESE T, WA P ERSHEHTRIG%
TP, MR P, TAENEFP N ANEEDFHENRKX
1, WEBHTT 5 P M SRR 2 ST P 09 SRR
T30 P MAZER. NRERTHTARECEXT
RETHEHRAME, Wi BZH80 Chord BEMA RS, &
M—NBTRIERE (T P BRI R

WRFEER BT %, ME RSN RH B (F W6
20 M SO ZERT RARE K Chord 37, TR RELE—E,
RT B X RS R UE S E T A A G ST S E
BT, EARAE S YT SR Finger £, IR Finger RME)F
PO IFE: [R5 A, M9 s R I AR 861 s SR B, TR 3%
MR8/ Chord B MM A RS, By — M H W& HE. Finger
£ 55 BITR 4- B2 (1d+2771) mod 27 F1(Id+2""%) mod 2™,
XNV SRR ER RN 2778, MRBEHES, B
REPHT S ERDRMLD, NZ AR EHMMERE.

RFEL EHARNBE, W EMAREEFHAATEE: (1
THAJE 88T SRR RE; (O HEMA Chord 35, JE BIFT B .
FRER T T TS EENRME TRIGHS S B
SEZ=EE R OlUog N), 3T Stabilize #24E, 56 — R FH B H R
SLETRIERE, WA BUEE BRI R XY S, A 25 Stabilize
BAE. SRS T H AR, MR Stabilize BtE, Bk
BHRER OUog® Ny, MREHPWRAMNBREH K, WE—
FER A ERIBER N 1/K, N Stabilize #4E BB HE 2%
B OUog? N) /K, H 28 Chord B OUog? N BSH F
[
3.4 FREAIMAH

T ARSI B A H AT SRR W,
B R R BT ARAR AR S 5 B AR IR AT A, DA i AR
Chord FRAGHTZL.

EETREH PP REP. BMERFELITAX
AT AR R AR A, KT R IR AR MK
B8 MRS 3 P2P RGP A AR i, AR EHITRRAL
B, WRAE A AR W OETT s, AR 4K i i Chord BRHIBRH,
AR RRINT .

WA S ARG ITTE B B RIS S B (B ik
PRRTE I OCHT 81 SR 5 K8 B IR 26 55 0 A 1 BRI 4 R 4k
£, ERPHANT ABEFEAMHED Finger XA F
7 AR, BRI 0 D9 56 T s 0 SR 0 TE AT 4k AN S 4k SR R
MR AEIE R . ARIEXEE BT LU E A B M5 S

e 73 o



Pttt % (5 BOEAMAR MG RERN. XN THMPTAH
Finger X7 i 4R 7F B9 42 3015 AT 5%, RIRERE LK Stabi-
lize, #EHR A5 BV #F Chord Mg,

MU AT UE R EEZWEER PP RGP, TR
KB B KA Chord FIEE T B, MR RBIKHHIN
KB A UAEE T E B AT S G R (HEYE R
HWS B NEH TR A EREREMNE RN
Chord B:—#, 82 OUog? N) ., MR KB B2 38 7 21,
WATR BT

B—HE, LMK Chord Bk, B RRFAETIARIA
HEST AL BRI ENRIERBRENER, HE
HELZY SER PP REH, WERB R FEEBHNEZ NN A
RN ERRRASEERREERWAL,

P RIE B R SRR S EFHEL R
MZEBFMENTR. TARETUBRERY LB
B, R G R DR B R 8 R AT
3.5 FRFEMMA

£ 3 fg Chord B, B E M MA LB H. MAR
FEHH S EARFERERITER TR ER RS, R HE
B BERRIZFENERN S BERREE XRS5
HET], XBRAZERETSMNENROHAER.

EETEER P2P RGP . FR BN IMA R AER
ERFERRREE, R /A A B EREZ R RN G ER
(E 4R 2), MRERH 2 WM HAMNBEFX D H (R
X FIFAZGE T 80 L ). I B EHFARNLU LMY
BORRRER— T, FERMIRIRA ID3 BRER 2
IR ID2 FIE AT E B (8 D FARIRAF IDL Ay [a)
B, 7T A RATNERN., EHINE . FIEH
BRENRREESMER. BXF L, el AR ERERIRA
XF IDI/NF ID3 B IR, £ 2 HEERERAKF KT
ID3./NF ID2 PSR R, RIEP B0 S ER £ A MV,
FEEmX MR, R EFEEI RN FaER
BEHRBARRGERT D3, GOk EREEN 2, TN EH4E
B R EREERBERENT. BERGEE YL
A Stabilize B/ER B HIERE.

£ 1
A 1D

%82 L

4 FHRAMASIREERSR

QRFTCIRINA B o 24 5 BF R 28 v X IR W (B o X )
/N 80200 IR TEBMN S, HEE IR L%
JEHEREY . R HERNTE, LR ATER
F Stabilize #21E.

BN EHAMEDE, FREMARKE AT EE: (1
EHEHATXER, SIBREHIZ (O FRENFTXE
AW EEBARE. EF—MBAEREHEHNELE 4
BEXN OUogN), ¥ F§ Stabilize #:fE, EH:E RHE KX O
Uog? N) BXFMER R AEMEE /N, FEoMHRRAFERS
AR, HEHERE N OUogN), M2 8 Chord B, B4

o« 74 o

ERSAERINEEERTERMREHHHER. WRAFEXH
FEERIEM, M 5288 Chord BB E RE M.
3.6 HHAR

281 Chord BiERE T REFE WM, T LHEN
i, HENEMRERERASOIRBFHTRE CERZR
RERIBREENZ T RETHITEA.

TN SEN PP RET FHENBEXRBFHFE
THTEMERNIIE., EXTEEH PP REH, BEN
TR Chord RGE—HERETFXRBTH. HREAI RS
FHERBEREHXBEFHIARENRRFT, REHREF
BB SRR T, RN AT R m— R WX,
FRiCFRHXBXET., FRN.ZHXBERIZRT 450Y
BRTHREN BT

LML, 43 3E Chord B &, KT B HLSS
d—EFRREY . YL . RETIINE
X, BEREASEEANRBFEHLHXET, WRE,UE
AR RBFHEEENFTREE. DREAHTEBFEPH
FBFESERRAETIR, MR R Z BT (nE 2 B
R . MEJRRBEHY S, EREFAETENREE. B
APH AR LRI KB FEREAERNERY NI
HENFHRFREET SR X P, BEER B
EMXRBFR ANEEETEENRER. WRA. WRERES
HF R F RIS FENRTIR.

RAXHY &, BT KETXETFHER . REBE
HKZE ERME LR TFHERRENGH%Y SRR F,
BB RBENRERS  BEEHTENE N PHEIDRR
EHKKXET R EIST LIER4 LM e TheE.
MEHELZTEER PP RAF. BIMTEAMNERETEANY
FLETRREE T X SR TEAE. BRPEMBEHM
KRG EEEFNXRBTFER.

Wb, XFPFEL AR AEA LR ERNOBE. Fln
BEEEEREPREUXET DRBEE L REN, &
Chord Bk I iR BF " HFE K" AERIITENRER.
ML SEH PP REP A REBE "X XRBFENE
AT L, BRBEHENER, BECHEMX hLH X
FREBEEE . RESIEX M RBFREABEWERE.
EHFERETUEAXNTRBEFRETENTR.

ML E MR AR B 2T S E R P2P REPEHR
TEIE NI, AREBIMEMARGET S, #T—K#E
HHEEEREMNRE OlUgN), RN HTHIABTENR
B ATRERE ST R AN,

4 ZYREE PP Rgahd

Wit LA b3t 4y AR P2P R4 (MPCPS) M4, R 8L
URGEABEERE FERENBEEREERRE TR,
R X RGEMEREA EAFE T R, R T RBISC R A T Rt
FRIE, X B OverSim BEIZFHITRBILR . SEHHE
Hl(Pentiumd 2. 8G,1G ) %% Ubuntu ER &, B H
324 OMNeT++#1 INET 4228, 5 J5 % % OverSim, 234
HRFETE AT AT SO RS B AT LA AT T .

OverSim H#% Chord By B, ZE L E 8l F BEFT %L

CF## 93 )



HEEEER.

10

10°

107 PWNNERI (L%

1072

".- ........ NN‘ kaﬁ |
1073 R N -¢. - |
0 D N
/
10 Ll
o " % 150

Bl 4 PWNN %5 WNN JlIZ5Tth

BWiF AURNT —MET RSP RIS MRS
BZERKIFETE AR R REE LK AL Lk, 15E
HAEFEERAEENBIHRENM AR . SMNEERAEE
2= AR Pl B4 AN 58 TR A 2 TR AS T B s R Rt —F
NEMZERBZING . SR/ E R4 PR EE T B A7
1 W S50 B 1 R AT R 3 AR R B A0 4 DAL L DRL T B4
HEX/NEHEREHTISG. THSEREN, Bt
R, AR BEERRIFM R T TR B,

2 £ X W

[1] David R,George G. Risk: A Practical Guide for Deciding What’s
Really Safe and What’ s Dangerous in the World Around You
[D]. New York: Houghton Mifflin Company, 2002

[2] Maiwald E. Network Security; A Beginner’s Guide [D]. The

McGraw-Hill Companies, Inc, 2001

[3] Whitman M E, Herbert J. Principles of Information Security
[M]. Canada: GEX Publishing Services, 2003

[4] ISO/IEC 17799. Information TechnolégyvCOde of practic for in-
formation security management[ S]. 2000

[5] MnSCU. Security Risk Assessment - Applied Risk Management
[R]. Minnesota State Colleges & Universities, 2002,7

[6] GB/T 20984-2007¢{F R ELHEAR FERAMKKRIEEIRTE)
[S]. i AR 2070 B H 5005 M , 2007

(7] ®&M, DRE FRA FRRENESNEIFAER)]). &
{5%4#%,2007,28 (4):51-56

(8] Zhao Dongmei, Wang Changguang, Ma Jianfeng. A risk assess-
ment method of the wireless network security[J]. Journal of E-
lectronics, 2007 ,24(3) : 428-432

[9] Zhang Q, Benvenise A. Wavelet network [ J ]. Proc IEEE Trans
on Neural Network, 1992, 3.889-898

[10] Delyon B, Juditsky A, Benveniste A . Accurancy analysis for
wavelet approximations{ J ]. IEEE Trans. on Neural Network,
1995,6(2):332-348

[11] Kennedy ], Eberhart R C. Particle swam optimization [ C ] //
Proc. IEEE Int’| Conf. on Neural Networks.. Perth, Australia,
1995.1942-1948

[12] Eberhart R C,Shi Y. Particle swarm optinization: developments,
applications and resources[ C] // Proc. Congress on Evolutionary
Computation 2001, Piscataway, NJ: IEEEE Press, 2001;81-86

(L% 7470
SEHE SR PP R REW & AT L, 7S
A2, BB SRR S BE KR 20, BT ik
SEHL,EBHPHTEMGENHREEE B, BANITER
M Gnutella 28 .
EFATERIA A FEE T HERBEERERFTE
WIFF B ROTEAS . B MBREE T — R E T RBFRHE R
SHFERNE. e -1V A HMEm-E—EWER
GIER, — KRB ARETE—BERERN B ESHE
WHER .
BEHIPERT , W7 SR 256 TR, s~ &
GE A AP BC A W EER L AR E 5 FIE 6 R,

EWRK HHIER
600 == 080
500 MPCPS 070} - /a——-*”"_—‘
400 | ;; Ll
040
20 —— T 30| =T
100 o10 T=o—Chord
MPCP!
O 5 76 0 0 B% P 6 S 7@ 105 130 15%
¥AK FEK

M5 BRI R M6 ZEMEREIIGER

ERIGERERLY SEMH P2P R4 (MPCPS) #4824
t Chord REF B AMEST. XFEREAET SMHEMNZ
BT HTFNVEARE, FRET AL P2P RA Chord H |
RIS R BR B>, Flin. 248 256 4~ fiAt, Chord &
GiHIR LA 256 M AL BT S ER P2P REMNF LA
B R ERBOR 13 KA.

5 BV RAKE PP RGN

L FAERE P2P R Gl E X 2 N 45110 P2P BIER
U IR T 4 P2P B P IR TP R . B

BB (DR T W AR S BB EE R MR ()]
BTRETHEE; QR THEMEBRNNIIE, FEREN
HEETEERES. NS T AERN PP RER - M TS
¥tk P2P &%,

FRLZY SERN TR R BRI FEEZAT AP,
BETARAERENZSHEMTEEE. B EERE R
BISCER, 18 L3RR P2P RG AR E & 1EN P2P U
MRENRELR,

2 % X W

{11 Karger D,Lehman E, Leighton F, et al. Consistent hashing and
random trees; Distributed caching protocols for relieving hot
spots on the World Wide Web[ C] // Proceedings of the 29th An-
nual ACM Symposium on Theory of Computing. 1997 .654-663

[2] ZhaoY, Kubiatowicz J, Joseph A. Tapestry: An infrastructure
for fault-tolerant wide-area location and routing[ R]. UCB/CSD-
01-1141, Berkeley; University of California, 2000

[3] Stoica I, Morris R, Liben-Nowell D, et al. Chord: A Scalable
Peer-to-peer Lookup Protocol for Internet Applications [J 1.
IEEE/ACM Transactions on Networking, 2003,11(1):17-32

[4] Ratnasamy S, Francis P, Handley M, et al. A scalable content
addressable network[ C] // Proc. ACM SIGCOMM., 2001

[51 Ripeanu M, Foster I, lamnitchi A. Mapping the gnutella net -
work: properties of large-scale peer-to-peer systems and implica-
tions for system design[J]. IEEE Internet Computing Journal
Special Issue on Peer-to-Peer Networking, 2002,6(1):1-2

[6] Cohen B. Incentives Build Robustness in Bit Torrent[ C3//Pro-
ceedings of the 1st Workshop on the Economics of Peer-to-Peer
Systems. Berkeley, CA, USA, 2003

.93.



