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An Improved Key Clustering Searching Algorithm in P2P Network
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(Guangzhou City Polytechnic, Guangzhou510230)

Abstract  An efficient search technique has become a crucial research problem in P2P system. Key clustering algorithm

divides routing space into AUT layer and HUB layer. Such an algorithm can does a well-ordered search from a global

view. To improve scalability, a few shortcuts with distant peers are inserted into routing tables with some probabili-

ties, and average path length is reduced. Result shows key clustering algorithm with shortcuts is efficient and scalable.

Keywords Searching algorithm, Indexing table, Peer-to-Peer, Distributed routing

1 3l

IEEESKE, 3 Peer-to-Peer(P2P) BB R EZE RS KM
RESHIEEMFEMAITHESZ—. HHERELRER
F PP AGHENEERE MBREENOHETERET
HHHLFT KA BR. BREARNME R EES N
ETEREOMEAHBMEHME. EXTERNHEKH
KD KESSCAMSELELAERNRERFER - A Xt
HEPSEESREAEN, UERAIBNEERNEER., £F
Bigd s, R B FYUEBRER A4 TR RM
Keg., HHEBRAEEE R AR . HEMEFHKK R
RN TIFZE S, DT BEENE A, AW, % Ran-
dom walks B8 £ 4~ walker, walker 7E F 45 & 18 I8
HmiARY #BERHL.

AR T —METRORLEH BB BED: (Key Clus-
tering) , ;B EL R T AR ICRER—EFLHTER
K. EVERNGE LB REL2REMANEHE. A TED
SRR KA, A A/ I R (small-world) BYBFFE LR ¥ E
ARELUGEN B IR RRE, EFHRTIHARE
ml B B A R

2 Key clustering %

IO 8:F T o)

Key Clustering 8.3k (8 KCH ¥ WRIIRA R
¥ 7 % (Distributed Hashing Tables, fii# DHT)™M , #j g &
SRBCHE SR EHE (nSe B SR R K B B b
(key) . 4 key B FFHEF, 3B RAHE, B FREH,
key ZHBMTYHEYT SBZ LM B4 W (overlay) . BF
RN, RN, query B SN key, & X key ZIAHIEE

BN EMIERR key 55 [6] A BEE S, Bl D(a.b)=Min{|a
—bl,IM—a—b|},Hed M A3 key B)EH

&1 KCHE*x#3% bk

Node 002 center = 4350

Key Node ID Key Node 1D

3210 210 4218 260
HUB AUT

3850 80 4232 400

BNTEHE TP ARERIFERRLF L (cen-
ter) , WAMBHERERA T HKBEHNE, HHNEME center
TR, BTV EM center £ key B FH M. AT
RIE R G RE RETE LT 2 AL B MRS, PRI SRS
RN query B 4375 V5 S AP AL center, DURIEEENREH
5| ¥k,

TEREAMFELEY K KEN KHBEERAEKD.
BEh FR B FAER (HUB M EERAUD F# S K45
Ky MKy (Ku+Ka=K), AUTEICH T A ID MAEE
CHHFER) key, HUB R %17 &5 ID B3 center. MIREL
. AUT ERNAER A B key FBUEINF B H 4 HE SO S
%, HUB EE W% 85 center FIBUEITFHEY S AL TEB B
FREEE. REE1TE, 80 PER—E BE ML
EH.

2) HEiLH

HRNE R RAR I, F 5 query VLR, W5 725 B
LR, R EHB AR SRR ENE AUT RHER
query, ZVCRC, WIATE BB ES BT A H AUT RAHFE
Ve &, A HUB R FH B3R query )37 55 (B center
5 query #5508 3 K% query B A

X B BmLBIRFTE.RERE BEERE MARRE KFTES.

0720


http://www.cqvip.com

3) B R EHES

BRERBENKERNLERGS R o NEHKTABA
YRR names o, BTBEBEENTEASE T ¢
R, BOTLLAK ER]S ¢ AR EER, Hib, £ ER
Ihia  KC B 2 %) X 7 S 1 3 B REAT SE iRk .

HUB 2 38 $i i

HF n (x=1,2,-,L—2),i#47 HUB HHEH

O LSERFMABRFIL R ke = center (nu_y ), center
(-1 BPR oy BP0, AR AT R Cheype s m—1 )
ZRTLLERE n E S BAR. BEA i E AR L BR—
MEBIRE, BRI T BEEN T

@ # HUB K, MAIA B 1C R (keyms - ni-1 ) » BH 4
¥ # HUB RO W, MHITO)s

Q@ FHMBRHIIHICTR keyoa R n. ) HUB RPHEE center
(n Y BKIEH

keypa = Max {D (key,, center (n.))}, key, J& n.
HUB R MEE—RICFE;

@ B Dkeyy, » center(n.))< D(keypa, center(n.)),
W AT SEBUR IRIE %5 B AU T 3h .

AUT REHEM

St F n, (x=1,2,++,L—1), 37 AUT KK FH -

O ERNTE n BB EB ¢, AT . XHFPLET 9. 58
BT RHICRZER. SHFEFMANEICE keyn. =4,
FHRL A IC R Ckeyin » n) s

Z AUT ZRWE, MADAFID R (ke sn—1) s B EH
# AUT REWH, WHAT0;

@ FEMIBEHIHIC T keyoa B n. B AUT RPFEE center
(VB KM key, B keyg = Max { D(key,, center(n,))},
key. & n. ) AUT RFPMEE—FKICR;

® WMB D(keyys, center(n,))< D{(keypa s center{n,)),
N FEFHC B IEIE R &M, AN fAekg).

Zit R ERNESFG, HUB M AUT i key AT LAK
B BT center,

3 KCHEmmt

#TF Klenberg BB 4 KC Bk HUB REH
FHE AT gk, 32 18 EKC(Enhanced Key Clustering) B 5,
AUT XEH ReH5 KC HIEHER.

EKC B0 HUB REH RN T .

Xt n, (x=1,2,+,L—2), 347 HUB R EH .

QA& EFEMARNFICFE keym = center (ng—1 ), center
G ) B - RO, IR BIC R R (Reyins s )

@ # HUB RKH, MIMAF 10 % (keyws - n—1 ) BFI S
R HUB REW, M7 Qs

@ i+8 HUB £ B &ICRMMERER, iC u=center
() ) key v AR AR K <

D(u,v)~!

P(v)=mw——((u’w)_[

Hp wl HUBERF MR key, HREEMERERME LR~
A key RFFRIBRICR 104 keyna s
@ FEHITE keypa Fl keyus KRBRHEZE .

_ D(u,keypa) !
Plkeypa )= D(urkeyon Y1 +D(u,key1,.s)—1
-1
Pkey) Do teon)

= DCu,keyng) "' D, key) 7!

.0 00 http://www.cquip.com|

RN B M R B ML I M B 3 42, X HUB R AU 48 L
W, EKC B MBI R ¥ 5 HUB &, AJ LA h HUB %58
BLBI A shorteut,

4 WHBEEAMESTEILE

4.1 RIGWEE

AU F 3 ) BE AL B B RUAE SRy I 4 3R b, 35 sS4 19 48
Y AED ER/MEBI B KB Z [ 5 o A, F AR
HEER 3.5, BAMLAHE 10000 M1 &E. B KIE RN, B
PLEEE query RAZ T &1, BEVIERE query, 7EIBRBING EH
BRERZTAWBEHE,

4.2 MPHEZNTEHREKELR

Bl 1 B KC fil EKC EAR Y AR THEHBZER
BEZE Ak T LA S » B 17 G 808 i, KC B2R i 4 7H 3 K
KT EKC B2k, S8 LRI EB ST, EKC Z 14
HEMKHEEAN, t KCREEFNE . LA
#H—EHEE. BT EKC ) HUB £ /0 B K shorteut, fifl
TR, HZE R K KC K 377, Iy %
#13%,

& EKC policy |

Average Length
38 88 8RS
3 : 8.0

-

-
SRR S ST . - c
2 10* o* 10°

s
Number of nodes

B 1 AR AEE T PR

4.3 PEFILEH) HUB table R key 5375
HUB key distribution with EKC policy

25

- N
o o

Key Freguency
3

shortcuts

o

<

)

<20 <40 «60 <80 <100 <120 <140 <180 <180 >181

Distance to Center
& 2 HUB table Key of KC

HUB key distribution with KC policy

26

&

Key Freguency
3

[

)

<20 <40 <60 <BO <100 120 ~140 <160 <180 =181

Distance to Center
& 3 HUB table Key of EKC

(FHE 2 R)
[ ] 73 *


http://www.cqvip.com

B SEEIE MEO T B4 LUSE B2 W8 B S #T
1 MEO TEICSE RMA A MEO TN #MRARE,
HEIARMEO ZEEAUEMTMERWEEHRE,.mH
£ MEO 2 B AT T #BIL 85 89 MEO R B S . M
T 3 S08 (5 FF 8t K F DRRA Bk iy 8 |5 8y,
%t F MLSR, % GEO.MEO.LEO = J2 5 ) ity 41 M 454 , 1
FHWTREMEL ANGHEERER RESEE KNS
FENIHESE L — R EET R, LEO B &K b {5 S 8it
HIE MEO 2 a5t i Hy% GEO B E#17 & MNEEY
RS RR S B E, Bt MEO R EAEE R
#.GEO 5 MEO B2 8 BFr#E M 10Lcro-seo b BIHE BYIE
fEREEE, W MLSR BN EREFE AR K. s
HEL DRRAMBEREF S T EABRHARARESRE
5RBfFEENS A EEARESBERE ZRMRES K
MiERHEE DR EHARITEEZE RTCOHRES
PR B1{E BT i, M 3T SGRP F1 MLSR Wik th 8 %,
P M vk DRRA Ml E R R B/,

BE AXEBT -FHFHMHET GEO/MEO EE4N
TR B A DRRA BAH R E B HMER . FHAR
MM XRFDEYRRBETHESAMIE. XFER
F:-OTEMEEGET AR TREITHFR: QT EME
oA A AR B TR R 2R 3 A A BE R BBl P A AR Y B
B35 OMEO B 4T BERF o KRBT R Al e B il
HODERMEHHBEAERYN AT RAEANTA
EVIREMAET ZUH. AABRRTEHXERNE RE/M
PRoESRA B/ R B U REERE S HREARER
BOBREENSFORA RS XFEEREL . OFF GEO
WISEHRN MEO B E 4 B ERILH; Ol o 47 BER L

B0 00 http://www.cqvip.com]

SA SR PR S HB b EH R QR TREER MR
SEBIE TIM B syt 307 i @ T I 4% w3l 1 45 S5 el e
TURBOT TR,

2 % x &

1 Werner M, et al. ATM—Based Routing in LEQ/MEQ Satellite
Networks with Intersattelite Links. IEEE Journal on Selected Ar-
eas in Communications, 1997,15(1)

2 Werner M. A Dynamic Routing Concept for ATM-Based Satellite
Personal Communication Networks. IEEE Journal on Selected
Areas in Communications, 1997,15(8)

3 Chang H S, et al. Topological Design and Routing for Low-Earth
Orbit Satellite Networks. In: Proc. of IEEE GLOBECOM, 1995.
529~ 535

4 Gounder V V, Prakash R. Abu-Anlara H. Routing in 1LEO-based
satellite networks. In: Proc. of IEEE Emerging Technologies
Symp. Wireless Communications and Systems, Apr 1999

5 Chang H S,Kim B W,Lee C G, ct al. FSA-based link assignment
and routing in low-Earth orbit satellite networks. IEEE Transac-
tions on Vehicular Technology, 1998, 47(3).1037~1048

6 Werner W,Berndl G, Edmaier B . Performance of optimized rou-
ting in LEQ intersatellite link networks. In; Proceedings of IEEE
47% Vehicular Technology Conference, vol 1. May 1997. 246 ~
250

7  Ekici E, Akyildiz I F.Bender M D. A distributed routing algo-
rithm for datagram traffic in LEQ) satellite networks, IEEE/ACM
Transaction on Networking,2001,9(2):137~147

8 E;ﬁ;i %%1‘%@%%%@3&@&*@?%:[%’5&%11 E g

9 B .XHE.FEU. —fETF GEO MEO £ 24 MKg#wH S
S ¥E e b7 . 2006

10 Lo M W, Satellite constellation design. IEEE Computing in Sci-
ence and Engineering, January/February 1999, 58~67

11 ZFEE. FEMEECER. FLh TR A HARM, 2001

12 Chen C,Ekia E. A routing protocol for hierarchical I.EQ/MEQOsatel-
fite IP networks. ACM/Kluwer Wireless Networks (WINET) jour-
nal, July 2005, 507~521

13 Chen C, Ekici E. Akyildiz | F. Satellite Grouping and Routing Protocol
for LEO/MEQ Satellite IP Networks, In; Proc. of the Fifth Interna-
tional ACM Workshop on Wireless Mobile Multimedia

14 Akyildiz I F,Ekici E,Bender M D . MLLSR: A novel routing algo-
rithm for multi-layered satellite IP networks, IEEE/ACM Trans-
action on Networking,2002,10(3):411~424

(E#% 7370

B2, 3 4 T R E B HUB table R key 4377  key
5 center FEER RS RFE T XA Gt G key BUH , EE
Haaat key A A BB, EKC ) HUB BB EAELIES
center IERETH E M ABEALER K, Dl— MR RE HIC R
RAEMAAEF KC R LEE. Hitk, EKCHUB &
FAEDBAER K key, T B key BE TIRBHERNE
L AE B K key 24 T shorteut,

4.4 BRWERNE

THEWAHREREHARF LA EZBEEE. K 4
BRT W ARH EKCHEMEZhRBEW , LA EAE
LRI R A YA R YRR R SN E, K
R BUFRE DA 3 HUL B R query BT, DR
FEREFB A AUR BT, RV AT BB IR BRI 4, FEE Y
SR H H ISR, B R TP H6 T RE 218, 2R B =35 01T,
RhEIRERIFFE 80 LA £, Z )5, R A NE T M, 4R
i % =50 %05, N RAUAFREK 10464 .

FE—ENEERTBRTRETRMEHRAIFRESE
AL, TAEN SRS KBRS EIE R B RRBGE 4
DLBA MR8 HUB S B RE A BN 3| R 7 A, [ A
B AUT R4/ T BIrERGE, T8 THBEREHE, 7]
R EKC BA BFHA#E. M2 T 4ALF KCHKE
REAKBTABICRER, WAOR diat, R E BYEEM
R,

. 82 o

Success rate/zero faiture rate

Node fallure rate(%)

B4 EREBREER

%t HATITHS PP AR HABOBREEL
Frlalf BT R 5T, 48 5 T Key clustering B3k, B B B 25 (4]
S HUBF AUT HE A2 R EMEKEm R AL
EREE. S5 MIBNTRER ERBRPLU—EHE
BAEETERY SR EESE, £RE L FHRERER
B ESREN Ol N, BE THENT B, HERAR
2,5 APSEEREN Key clustering B BA RIFINIEEEE
AT RIS .

2 % XM

1 Sam J. Semantically Routing Queries in Peer-to-Peer Networks.
Proceedings of the International Workshop on Peer-to-Peer Com-
puting, 2002, 18(2). 152~160

2 Balakrishnan. Looking up data in p2p systems. Communications
of the ACM, 2003, 46(2): 43~48

3 WattsD H. Collective dynamics of small-world networks, Nature,
1998, 393: 440~442

4 Kleinberg J. The small-world phenomenon: an algorithmic per-
spective, Cornell Computer Science Technical Report, 99-1776,
2000,32(1): 108~126


http://www.cqvip.com

