EHEAEIR 20104F 5205 45 12 #1:1247 ~ 1252

doi: 10.3772/j.issn. 1002-0470.2010. 12.007

T 1L P2P P 48 1Y B th B K@

wHRO™ ™

FRRT

FEET BARHET

(" EFREAFHENER  RH 610054)
("HREEEXRAEER FK 400035)

W =

TGt 2P MAWRZER ARSI W T BB, BET -HAH

Hash 8 5 M-tree AR X HREE , BARE B R EL 0T AFHR I M WHWHE
WE R, REREEN VT ANB IR IR ERIPALRRROGERD W A4, A
BERITW TR W HEFRE BRI, EVRAKAKRUE BT Rkdx REF %
BN AT AR B R R ER, AR R o e 5 AR VR Bl &,
ZETRRAMTTENER ., TERBMRFAONRARAEARMRS TEHH R HE
B FERE, BEH T ERRGF, LR RFHRN T FRAR S RE AR

RBgE REAML PP M4, —RABEHK(OHRA), B, MALEY, BHEER, &

R &

0 5 %

Tosstte P2P UL M BB N H 2212,
1B I 45 9 45 R B IR AN EYZ (Flood) ™ 5 BEHL
184 (Random Walk)'?' %8 FH B %, BRIE R
STHERBHIMBRE , WM& TR 7AHE,
BT RENTY Bk, MAEFEERAESER
WATHIR, 5454 M 28R Al 37 2\ Hash 3% (DHT)
BOREIRBTIRA 77 3 AH Hb , TCE5 M40 ) 2% vh 7 BRI
BHIRG LB EXE, X3 ERNA, &
Gnutella 1, REFFEH RE R B SR IRAE P 28
FTE B RA 18% Wl RGA BULMImaR

HRrZIURE PR T/ X BR PR HEMHE
ERESLFARNERAT 2, SOR (scalable query
routing) ! 1% t #1151 5% #8032 18K Bloom Filter 3¢
P RO RTIME R, BB B AR5 Iy BO B —
ANBRNE X, R B RIFRIEAZA K, L
3 3 B Ap4b , 1B MR XIS A Bk R85, B
MIE &R, R 2R 2R EFto PoP (a paral-
lel collaborative and probabilistic search mechanism) (51
SQR 2 ml b 384T T B, R A 40 A 2 Bloom Filter
RAGMR B, BT m0K I 2 Bloom Filter [i]

BB F &, R B ET AN SRRy
o ASAP(advertisement-based search algorithm for un-
structured peer-to-peer systems)m BHER &S
FR,. BN TRREHFS ACNBHXNER, UF
BRI, AEEAABRTIE R, ET LA
ZRBERER , BRIHMLE P SR
ASBEFERIFEENEF FRALER, Bt
Makalul” Il P 45 S5 RO DAL IR IR R B 1 R A
R, CER[8 IRtz FEHLE 2 RTI P —BEE
FEHLEAE—REH, F LR T HMHERAERE
FLIU P 5 52 T o B P RE S 4K

ASCHRE T — P37 i — Bk =X B% B 57 (one-hop
routing algorithm, OHRA) , ¥ 41 F 18 3 B 42 B% th B 8
PABR R M R B B35 A AL , DA TG PRAIETE RFE % ARt
EHARAM T R\ RMPER,

1 e AW CHRE

SUHF BRI A B R T v AL P 45 v B BT S
HIRERBEEN N 2, N8R, XHREMRI 5
R B

SRS R R TR ERERET IR 7
%, BB —A n & SE — 425

FERPEESE(10577007) SEERTE S AABEES (CSIC, 2007ba2017) BT E o

SEHE TEEA BT A0 AT, W
#5 :2009-08-26)

PR ; Rz‘é}\ , E-mail : xuhaimei @ uestc. edu. cn

— 1247 —



RBOREIR 20104F 12 A %20 % 25 12 )

il b $[IO] F R, 38 )5 B Euclidian Distance B% &
Hamming Distance X 38 BN SCH R HE L , (B R 5%
PR Ir g NER T 2R M SRRIRN RS, A3
F HPIRPEOR B B A SRS R IR R 2K (1) A
[FISCHF I 48 5 3R () MMISTHFRI R K,

1.1 HEXHHEESEE

AR SCHFER ] —AN SO 24 Bl AN, 22T Hash
s sk,

Hash S48 2 24 B K B A B E E K
EREH, eERR N b = H), HP HO F5
B[] Hash R¥L, fOAEBREWI, b HEEKE
B A, PO B R

Fi Hash BREOTH R UM BFHE, TR EM
[ ) SCRS AN 8 B AT B PN 28 SR 4 TR B, 8 D R T
. W T Hash RECRA AT s B RRE, BIEE
2% b i 3 SO D LR AT SCAR I 28 5, BT L
BHEG BBAE R HIRA ok, B EA — &K
BLBGERR

RIE T E 4 B L 1M ESCF RS 384
BB ARBRTE—E , R — 1 ZBI A KRB R 4, %
By ¥R A E S 5 sk MR TR RS
RizBlggIryk, FIHRMIET R EHEERER K
BAMRARFHERN SRR, ETHERRG
IR R T AR SR EREREHE
HE TR B AR B OGHK

hl = H(fl),hz = H(fZ)"'hi = H(fz)

if(hy = by = =+ = ha)
then(fy = fo = = = fu)
i=1,2,,n

HZ1 HEXHHRERZ

FESHT—TFFIH Flood 38 R — R4
H5RBB 2B RN RUE,

EE 1R A BB LITERE2HE
MBIAE RN r, r BEYLARTE n T SIS
P2P M4, BeA Flood HEEEF T « N3 AJEA
RRIRIE BB T BIA, p(x) FRABINEEST r
AN BIAREER , N

p() = (*7 ) Era- D

x =r,r+ 1, (1)

IERR A THGE p(x), R s) REERT » -

1M G, BERERT r - 11 BIAR, I H s, &
— 1248 —

AR x DT RLERRB T8 r N BIARKES, B
T s 5 S2 $ﬁ‘$ﬁ§3ﬂ1fﬁ,ﬁﬂ/‘l

P(x) = P(s; N s2) = P(s1) P(sy) (2)
B4 p(s) HESEN (x - 1,r - 1) WX 0
i, BP

pG = (7 ) Dra - D

x = r,r+1, (3)
ﬁ'ﬁp(sz) A

p(sy) = ;r (4)
BRG)EROHFARBAKX(D,

I 2: 3 T3 A B r A BIARFEYL AR TE n
AT AR, B Flood BB T x AW EREA
BRRIENC R BT A BIA, JER T y W A4 BEIR
TEARF—EIA, W« WECERIE N n, y BECEH
BEhn/r, Bl E(x) = n,E(y) =n/ro

iER: HEH 178

P = (77 ) (D=L

T, ,n

(5)
E(x) = Zj)xp(x)

= Ex(x B 1) ()71 = )=
S eora-or

"L )E()U-—V”
r(;)'[ 1+ (1

+(2r+2)(1—;r)2+...

r( )’ =n (6)
( )n+1

HAG)®/, L r =1 HTEJEI)@T*Z@J~/I‘EUZIK%%5E
PieyF M B0 y KR

P(y) = (D)1 - L)t

EESE AN
Ew»-Ewuo_Zh<>U-—v—ﬂ
(7)

R (6)HR (B E(y) = —E(x), KB
AR T ST 0 4 S R PR R — A

Y = 11'“1n



WIS LML P2P P4 Y B e B s

M5 28 AT LA IR B B4 B, R T I3RT T &
SO, TR R AR I R, 327 T F BAsh &,
1.2 HEBSTHETF M-tree ZHaREEE
FRRISCHEE B M-tree 2540 (1D 1 TR ) B,
Blin M =16, BpE—Z0 N 16 25, L) 16 #HHIFR N
0-F, B EFEEERS kB, MR IRRZL A LIRI 4
h16* 25, Hlin, & 1 9 ID 524 01F BRI E
RN FISCHR R 1.1 RARTERR
BRI 5 R shiR R Ak . M IScHE
SE2M R RSO SR IR B 1 RBRTE—iE,

{ TeSOUrcS
1 | Music :| Baoks | o F | Movic |
1| PC | 1| Art | F | novels

B1 HEUHRENRBEN

2 —BRR B dHE % OHRA

2.1 BERHES

% H 22 BX &R 5 3% (routing associative index table,
RAIT) , i FRE 2, BIA T S8 R ORI SRR R
F1FR. BNV RRFNEBHRINE 1R, BHE
FHEE (T X; (i =1, N5 j = 1,7, k) TR kA
BA i BREWT A AT RERNGE, P
R R, BRAPREBEUEHERERS
oot , 2.3 %,

T M SRR SR, UFT T RIMA R
Gimt, B RE TR, BV SEEFHN, WEXE
S RGRIATR VT 5047 , EFEA DL B R
HTRPGGELZBEER, FW AT ES AR
BRER, EMRGETELRFEN £, BEm
WET SHREE B, G5 — B R E AR M 4%
HIZEL B, ABTE R BRI 2.39),

®1 BEXERIE

IR ID RET RFIR
1 Xy Xpss X
2 Xois Xp,ory Xy
N XNI’ XNZ"“’XNk

B RGBT R E- N - S
FARGEREE R S BARBANT RIEH PG
EBRFHR, N RARCHERBRF R, 7ELFR A
TR T DURSE B B BRIIRE kBRI
& B P2 M Tl B B
2.2 HHEBELSH

EBE3 o MVABMED, X AT RIE
KRR, y AT SIA X B B, S0 B R
T i RBIR B y ¢ X;, FIRBEEIER 1, Flood Y75
HERRIUE B, W RIS B T BT B H AP
(k - 2)xi

In( oy +1)
Ty TR LR
111{7{}' LEJ LY
it BREH RS TIL Y —

EM: § 2P R AP BT ATEX
P BAGHEN p = T WHAERD R | RHEER ¢

A EREA R RIISCH B WEIAR, AR S
F= 1 MFERD B AT RA BRI B KR,
W B AT SRR B RN p(€ =
R), M P(§=h) =(1-p)'p, L qg=1-p, M
BB E(L) R
E(&) = p +2pq +3¢*p + = + ng" p
= (1+2g+3¢>+ - +ng" 1 +-)p

n=1,2,",®
N
Se = 1+2q +3¢*+ - + ng""
@S, = q+2¢* +3¢ + - + ng"
HESH

n—1 n

A-@)S, =1+q+q¢*++¢" " -ng

S _ 1_ qn N nqn

"T(1-¢)P 1l-g¢g
HRHO<p<1,H0<q< l,ﬁlﬂ,}irgq" =0, Hit
BH1+2¢+3¢%+ - +ng"' = }irgSk = (1+q)2
W E(8) = 15 RISt E() = '

ERTLAHAHEEER 1 PHTERR
x/y N RBEHRISH B, MAHAKER LR
FEAH k B Flood ik FRIFTERIT n/y N1 &
7 Re R 3|30 B,

WA EZR 1 1 Flood 5, %" E L =TIL
R E(8) AN AL

E+E(E=1) 4+ + k(k-1LT1 = 57y

— 1249 —



RBOREIR 20104F 12 A %20 % 25 12 )

B[k -1 -1] _
.
ln((k ;WZ)x +1)
L=—TG-D 8)
[FIEAT LA AR R B 32 1, U Flood 75 226

By

’?&tﬂ

In({E=2)n ;yz)" ‘1)

L="G-D (9)
IEEE,

HER(®) 5RO TWLEN, IHRES, FIH
BERER 1, MR TIL EEBIRT «,/y, 5MEH
B n Jok, W HHA FIEREN T SBE » 8,
BlIAHE y WL, LD, HHAABHERLE, R
TR B S, LR B T LA KRB E
FRBEIR, T ELAR 61 P IR R AT IR — R 5
®B, MER()FH, AMEHAKEHE 1L, RGP
BRFEAE WSEHB Y KR I8 B R
2.3 HARMWEFRSLER

BT EX D EHERN RGBS RETRITS
B, e B EFTEE B ER

R TR B E R, BT ATV

T: B REFA;

S, sTESE i AMBFRIAB T P R R HE
RIFRM BT SER;

Ri(u,v): 7658 i NETEEBAT P9, 1980 u 348
KRBT R v BT, 0 < Ri(u,v) < 1

gi(u,v) BB i NEEABAT W R u Ao
KB A B AP HEREE;

B W, 0< < ;%

$(u,x) = q(u,x)/;q(u,y)

Pra = max{$(u,x)|x € S}
M & w X o I E SN

R(u,0) = BRiy(u,0) + (1 - §) $42)

(u v)

(10)

RI|ERX 10 BB —FAH T, Wl u BEBET &

MUEBRET R EF B H R 1 PRITRI, A

FEEAMLISCHRIRE. RI\B L 1,8 5 A FEE

B R R = 1 SERTAR R B i ph R T, AT 523 A
[FI SR R

B R E R SHEY A oh M B Eid A

T LAGH , BT s BB B R B BB B oh 5
— 1250 —

’%V FIE ., B oh o ’%V He b RnprhRNE—

A S8R, N R ST R B
K, TEABEHREFH RN, EFEHSE,E
BRI R, oh BIK, ERTAMKREBIT M
HBESh 18 DL S RIR BV RIS AR, Gtk P48 A
DHT 75 X R 2 % £ ¥ ¥R Jr 75 22 19 B ol B O
O(logn), FH n ML RlB9 40, B ILEEE M
EHERY R, B 3R PO T OHRA Bk
RSB SE 2l &N R AE, 5 0 LK,
AEREE MR B RER K, I RA 1Y
Btk

3 FESLK

OHRA K111 B 1 J& 76 To 45 14 1k W 4% (IR B
& ST RS 2R BAnScfE. B ET
FERCIBAC D B 05 EL 38 PeerSim!™ | SR Y Java % H5 5
BT ET Gnutella(Ver0. 4) BMY ) TG 4574 1k W 4538
B, (FERF7EHIL(CPU: 3, 3. 16G; RAM :
2GB) Ligf1, MEHEN T HBERERFSHEXER
P, AN & H M EE B LA Flood 752 7] 4B
JET AP, TIL B8 AR HIH B9 B Bk,
TTL {B 8 156 B 25 1030 17 9 1 B E K, TH B T
BHRRR , EVRCR AR, BT AR SO0 B AL 3 A i)
HEZILRGE DT S EEEHE N, &30k
OHRA 52 i E B KRB L Flood 1 2 AT B HTHY
PIFRBR SQR, PoP 4T T HEL

BAEIAR 10 K, BUPFBIME, S2Ee 40 1Y 4H 3
o

B 10 M EMITERE T, IRE 10 2%
VB, FRBEREN A 10 S, SRR RE
Bl—AMEEAR, 0 B R 10 EIAR, 20 4~ BIARFEHL 2
HEMES, XTFE—MHEARTR, BEHLEET &
REER BRI ERIAEDLIBIRNIE, H
gt 1 H EBBUE R 10,1 BT A REE
BRI S EEE. HE2E N, EMERREIA
&% T, F§ OHRA F97H B FF45/h A H OHRA 1
Flood #ERE Y, MEIAREZL , HEFFHB/N, X2
B4 OHRA ¥ # R & 7 DL B =A% 28 [B] By f) 5 A%
4, E B#EK Flood ZFEVLE T W 8. Hitt
OHRA RHFER DB SAMERABR, WA T
W 45 B8, X ISIE T E 3 3 MAHT o

F_HACAN T EM RGP, B | BRIR



WIS LML P2P P4 Y B e B s

HISCHREA A, @ BRIRFENLA R 7E 10N A B A
WE 0B, L. BILAE#R, R
FrARIA L. BRAWEIFEE SHBITHZIE
B RHRE 3 =R, BOVHAR A E M EIAMEESR
BX,OHRA B L # 2] — MBI AR R T LR B HE
Bl , H Ut BT8R A Ko T Flood 74 BYTH
BT REMHNK Xk T8 2 K317,

1200 | B OHRAR F{OHE]
_. 1000
o= Sm
B son
B om0
£ a0
T Y= 20451k
ElE .5
B2 FERFEEZTREXDNES TS

[+ HOHRA = R OHRA

HRFFH(<10")
LB O =

f—

2 3 4 5
HRIACAFEE

B3 HEFHEERIANRAYENTAER

BN ARG, HE | BREY
7 B EE M 200,400,600,800,1000 284k, i K304 B
A SABIARMEN S REMSES , EILREEER, 53
BRI ZE D —A BRI IE, HEH BT R
BN, HE 4 FH, HETHESHARERREY
FEBEA X, EMEHBT X, WIR WA, HE
FregED, XREACHREL G, A FRERR
BT R E >, Wk B BT TR B Y e SRR A

300 - BB

8 250 -
Ho 200 -
m 150 -
2100 -
0 -
0

2 4 f & 10
TEHER (=11

B4 HEFHERATRLEREN
TREEMELFER

EOA 100 NN ARES, —1 i KFER
HISCHREAR €, 43 318 SQR, PoP B4 BASC A4
RER, RGBS L RXREETAESHA C WiE
B, hops 78, HR (Hit Rate) 3%~ R B I &,

HHFIE B IE 44 Tt — T OHRA 5 SQR, PoP )
BWRBIIERE L1 BN, HE S TTLIEH,
& L1 3K, SQR, PoP Y18 R B Th R M AR, X
R H AW E AR A Bloom Filter ¥ #ILHRFIER.,
LI¥KR)E, BEHEH K, BAarPEYE K, OHRA B F
TERASE BT B 3R, RIS SO R R BRE BT BB 3T, &%
LI WM IF AR, R PR —-EHRFEE 80% L

to
.
0.8
Eﬂ.ﬁ
0.4
0.2
R I RN FRT
L1 chopd
Bs HEMHEME L1 TELER
4 % i

Jizmtath 2P AR E BERER T A2
MERE. W T RENAT B, A3CEET—
Fi—BkX B B S % OHRA, LA R 3
AL B T AR SO B IR R (R SO B IR B U 3R
X, BIMTRRATEFLBHBEER, MEUE
T DI AR B A R T B R BE 2 9 4 F B
Ao B RERYTT A A, B
HR, BN RERBITNGE, BFEor 5%
BERFY , OHRA i T M E, i/ T HERM
&,

%30k

[ 1] Klingberg T, Manfredi R. The Gnutella protocol specification
.0, hitp://das. elip. com/GmutellaprotocolD . 4. pdf, 2007-
NFRES

_ 2] Chawathe ¥, Ratnasamy S, Breslan L, et al. Making Gotel-
la-like P2P svstemns scalable. In: Proceedings of 2003 Cordfer-
ence on Applications, Technologies, Architestureds and proto-
cols for Computer Communications, Karlsruhe, Germany,
2003. 407418

[ 3] ThauL B, Joseph M H, Ryan H, et al. Enhancing P2P file-
sharing with an intemnet-scale query processor. In: Proceed-
ings of the 30th conference on VLDB, Toronto, Canada,
2004. 432-443

[ 4] Kumar A, Xu J W, Zegura E. Efficient and scalable query
routing for unstructured peer-to-peer networks. In: Proceed-

— 1251 —



RBOREIR 20104F 12 A %20 % 25 12 )

ings of the 2005 IEEE Intemational Conference on Computer the 1st Symposium on Networked Systems Design and Imple-
Communications, Miami, USA, volume 2, 2005. 1162-1173 mentation, San Francisco, USA, 2004. 211-224

[ 5] ZhanYM, LiDS, Chen L, Lu X C. Collaborative search in [10] Das T, Nandi S, Ganguly N. Community based search on
large-scale unstructured peer-to-peer networks. In: Proceed- power law networks. In: Proceedings of the 3rd international
ings of the Intemational Conference on Parallel Processing conference on COMSWARE, Bangalore, India, 2008. 279-
(ICPP 2007), Xi’an, China,2007. 1-7 282

[ 6] GuP, Wang J, Cai H L. ASAP: an advertisement-based [11] Nguyen D T, Soh B. Key management for lightweight ad-hoc
search algorithm for unstructured peer-to-peer systems. In: routing authentication. In: Proceedings of the 4th Intemation-
Proceedings of the International conference on Parallel Pro- al Symposium on Wireless Pervasive Computing, Melbourne,
cessing (ICPP 2007), Xi’an, China,2007. 1-8 Australia, 2009. 1-7

[ 7] Acosta W, Chandra S. Improving searching using fault-Toler- [12] Luo X C, Qin Z G, GengJ, et al. Efficient multi-source lo-
ant oberlay in unstructured P2P Systems. In: Proceedings of cation in unstructured P2P systems. In: Proceedings of the
the International Conference on Parallel Processing ( ICPP International conference on Parallel Processing (ICPP 2007),
2007), Xi’an, China,2007. 1-11 Xi’an, China, 2007. 61-65

[ 8] Gkansidis C, Mihail M, Saberi A. Hybrid search scheme for [13] Sun Q X, Garcia-Molina H. SLIC: A selfish link-based in-
unsiructured peer-to-peer networks. In: Proceedings of the centive mechanism for unstructured peer-to-peer networks.
2005 IEEE Intemational Conference on Computer Communi- In: Proceedings of the 24th International Conference on Dis-
cations, Miami, USA, volume 3, 2005. 1526-1537 tributed Computing Systems, Tokyo, Japan, 2004. 506-515

[ 9] Tang C, Xu Z, Dwarkads S. Hybrid global-local indexing for [14] The PEERSIM website. hitp://peersim. sourceforge. net,
efficient peer-to-peer information retrieval . In: Proceedings of 2009-4-22.

A novel one-hop routing algorithm for unstructured P2P networks

Xu Haimei* ™, Lu Xianliang™ , Qi Shouqing™ , Peng Yongxiang
(* College of Computer Science and Engineering, University of Electronic Science &
Technology of China, Chengdu 610054)
(™ College of Chongqing Communications of People’s Liberation Army, Chongging 400035)
Abstract

To improve the current status that the existing blind searching schemes for unstructured P2P networks such as the
Flood and the Random Walk incur too much traffic load, the paper presents a novel routing algorithm that can research
resources efficiently. The algorithm fully utilize the Hash function, the M-tree technique and the feedbacks of every query
to construct clusters of resources and the routing table that maintains pointers of high-capacity nodes. When the peer re-
ceives a new query, according to the routing table, it directly forwards the query to nodes with high hit probability. Mul-
tiple high-quality replicas of both popular resources and rare resources can be located with the minimum overhead, thus
parallel download can be guaranteed. The mathematical analysis and simulation results show that the routing algorithm
improves the search efficiency with the high hit rate and the low bandwidth overhead.

Key words: unstructured P2P network, one-hop routing algorithm (OHRA), flooding, random walk, blind search-
ing, hit probability for searching
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