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Abstract:

novel and more efficient multi-attribute resource discovery approach than traditional ways — P2P-based Intelligent Resource Discov-

Multi-attribute resource discovery in structured Peer-to-Peer (P2P) networks is still an open problem. Recently, a

ery (PIRD) has been proposed. However, PIRD may be inefficient under network churns. To address this issue, in this paper,a gos-
sip-based PIRD (G-PIRD) is proposed. G-PIRD employs a gossip algorithm to learn the estimated value of network size and dy-
namically publishes resource indexes to keep a great efficiency of resource discovery. Meanwhile, a load balancing scheme based on
bounded LSH (B-LSH) is proposed to deal with the problem of potential load imbalancing of G-PIRD. Extensive experiments show
that G-PIRD can adapt well to the changes of network size to maintain high query efficiency and the proposed load balancing

scheme can greatly reduce the maximum number of indexes per node with the slight loss of query efficiency.

Key words:

1 5§

H T 45 ¥ 1k Peer-to-Peer ( P2P) M 2% (N Chord"" N
CAN'HI Pastry™) ) 14 25 A5 ¥ R0 R i W4 Sk, BDXS T
—MMLE N A peers IZEHIAL P2P 2%, B HIHCRE O
(logN) Bk 1M A 4~ 47 45 R T 4697 0 (logN ) 4~ 4B & 19 15
BRI IR L BRGNS BKR R G e LE M
{t P2P W 2% 2 . {1 Twine'> | pSearch'®’ . SIPPER'” FI
SPRITE® 45 45 752 b B+, 3 26 28 45 ol B2k S 4 %
BRI 22 J 1 VG LA 3 . 49 40, E Twine 3X 4> ¢ R & 9
R, P 4R & B Memory = 1GB A CPU = 2GHz”
PTG T8 SR, 2544 1k P2P o 2% T I 1) 2

Wk F 1 :2009-08-25 5 & 1 F 19 : 2009-11-03

structured P2P networks ; multi-attribute resource discovery; gossip algorithm;load balancing

KRR 2 — AR ROR b S Fh A J A ity o
f3% 2 @i

J T AR AL S5 AL P2P 2% vh AT £ I8 1k
TR B, AR SCEF S 24 i — B T 1540 05 110 22 g v e IR
Y% B8 B — P2P-based Intelligent Resource Discovery,
PIRD!) | AT T HEAE 9 4% 31 25 A8 AL It ] B H BRI
TRA R RCR [EL, H 3 T — P e A X T2 )m)
LAY PR AR B 9L 4R B T IR 9 PIRD ( Gossip-
based PIRD, G-PIRD) LAk 35 PIRD 2 #4503 | [ INF 41 %
G-PIRD FJ -5 B0 7 AN 1 i [) it 4 HF — Pl T A
S 1SH(Bounded TSH, B-L.SH"'®)) 14 f71 2 ) 6 545 s .

HATH  E R 973 TS SRR MR (No.2004CB318201) ; [H 5 863 i H ARWISE & 11K (No.2009AA01 A402)



o110 B P —Fi i ) 5 L P2P 25 ) 5 T IR ) SR & B ik 2511
EX 3 (BFEmE):®E rEMHEERS = | ra; |

2 tHXIE

XFE5 R P2P 4T 1 22 @ P e U5 & BEL )
TES W fRPEITIEA IS — 2N STk 10 ~ 12]. X 2807
BT EAER TR SR E AT E
WIEA], 43 AT A, i e B X e A g5 R T
— SRR o B2 S AU, 7 A K B Y [R) A 3R 45
ROXSFET A MR, 55— 2Kk
(13, 14]. BN — D& m MREENEIE, #1721
JEMERALA , AR X L g M AL A f B R IR T R
g1, I R AT LR 5| B W 45 H DL S e 2 8 P . Xk
Ty ) R W T M S R 5 B H S 8UE R 5 4E 4 T
B UL, IRE LT, R RTIEH &
(7)) +e (1) =20 - v it i
MZ 52 FEGR A IT 8

1T , Haiying Shen & £ H — P 38 F Jmy &8 14 UG
# (Locality Sensitive Hashing,ISHm] NIEDR N85y &)
J7 1 ( P2P-based Intelligent Resource Discovery, PIRD!! ).
PIRD #t8— M5 m AR IR R B — TR IR 42,
FIIFH LSH XX A BE X 4T L IRE 5], T LSH 1)
Jry BRI SRR AR AL, A () sl AR AL 1) B U5 4 2R 5| B A R Ak
P2P [ 4 rhr 23 (] A7 B AR [F) slORH i A 15 0 b iR, 2
M E] — N 2 A A OB I AR B, G
LSH, £ i [A) FER L S 27130 S A R TR) B AL DG B
HAEWTIERGITT A XS T R R —5E 5%
J71% , PIRD AN 22X 20 ) A 747 43, AR E TR A I
ZRATERS . MY A R ik, Y — RS
HEMECH m AR KAES, PIRD £ M RGI8H L<2™ -
1, # PIRD BEE PR =5 20 1) 8505 1 [R) B, R R Mk 2> %
FUFE A T PIRD B804 5870 7% &0 A 5 T Y 42
Ja e B R S80 224k, 2 304 W 2% 3 & AR LT
PIRD 7] g H AR GE 5 A IRASCR A T B (FE DL 4.1 797) .

3 ETHNEMNENETRZTRELZI ( P2P-
based Intelligent Resource Discovery,

PIRD)

J T AP A PIRD A2 G-PIRD, B4 S
Z @RI R B 1 E X

EX 1 (H5ttk PP M%) . A SC Ry 45+ 4k P2P W)
LA E SR — )12 352 TR Y Chord 3R1, 3 e
JIT AT AR PE LT sSAR R AT (Identifier, ID){H, H /NI K
NREES 3% 2T B — A~ 6.

EX 2 (FR) . — Mg s TR - 80E
MR—NRHEEE RS = {ra;f, Vi€ [1,s]. i, re;
TN | T8 1

Vi€, s — DKM d ELER AL &2k m 81
PR E LA d FERR I ) o FFRI AR AL BT A L
K07 5 3 A — A~ Y5 3 A R AR Y A bR AR, RS A
JBYE ra; B o R0, IR E 1 IR AL r.v
B e SCR r BB I )

EX 4 (FERT]) R r 19— RRB5100E Ll
in= < key,(r,location(r)) > . B, key Fem I
TEAG B (—A B P — 4 )& P ) FE 7 8 1D 25 [ o 1) e S
(B, 9% FH F /& A Chord PRHFEITZ in M5 55 r A2 X
2; location (1) F/RHA GER r 19719 5500 1P Hbhk{5 S,

EX S5 (i) :— ML ¢« TR PEVC LR 1A
W g W LR — P ERIERC R B QS = {ga;f, V)
€1, e]. Kb, qo; ZA WA j TPLESR VT IC ) & 1.

EX 6 (Eifjma): fif) g WEHEZRKLE QS =
fga;t Vi€ 1, ] — KN d R RoR. i
72 A i B SC—> d BRI I o SRR IR T
BLA 0" s 8 i — A2 53 7 A AL A IS A oK K, WS
MEE R ga; o PR —AL, I 817 B RA L
[l q. v BOE LN g BRI &

EXT (FHETECEAERN): 4HE— T8 ¢
A—A%W r, 24 ¢. QS r. RS B, r SERVCHL ¢, H 42
N r=gq.

EX 8  (FHEAMPICAEAE )  40E — D) g
— W, BOE IR R D BRI 4, Y q.
QSng.RSHq. 0sN r.RS;é@E_D(q.v,r.v)sdHﬂ’,
r FHAVCEL ¢, FERE LA r=g.

PIRD ¢ JH TE 45 # 4k P2P W25 v, % 35 4% 3 58
A B RAVE BC ) BETR (DL 7 F18) . FLEEAS JE B . 41
A AT JE PE R AR AL R BRI A R T (8 X 4) KA B 45
Tk P2P 25 i (AR AT 2 (B A7 B AR [R)FAH I 55
SE R YA A R AR, SR 5 R A R 5 | s A [ Y
D5 FEAT 5L A B N Y Y R b I e I e SR
FERC BT F 51, R IS A 1 5¢ 42 BOR BLDE e 1) B¢
U5 A&l 1, PIRD #Y B A B0 A4 G0 45 = A8 43« Jmy B k7

| e |

i P
a3/ HH

B e PR R
[ JRitEamme |

& [Bl
HHLR

BRRGIM KA BRI A

. ; AL

RAw ey e
L5k P2P R 2 |

El1 PIRDHIEZALEH




2512 H +

EE ' 2010 4F

R3ID I HE s BRI A 5| B & A s TSR A A i)
3.1 BEtET S ID BHAE

PIRD | FH} — Ffr & T J5y & 1 508k 1 15 45 (Locality
Sensitive Hashing, LSH) PR 1S Sk ) R R VR A i T X
R AT A5 ID.—> LSH BREUE B E LUF

TEX 9 (ISH eREUG) : 0 X —AW5 7 R EUE H =
th:S— UL B S Fm s ARG, U RRBEEOR, D %
PNV R[] R 1Y R R B T 45 I A BR
BB dy, dy(dy < dy) IS BESRAE pyy pa(py > po) W0
AT S, X1, 2%, € S, R AN A

— R D(xy,x0) < dy, W Prygl h(x)) = h(xy) )=
Pi-

— R D(xy,x0) = dy, W Prygl h(x)) = h(xy)]<
P2

W H 22— T B R D BIXT(dy, dy,y pis py)
TR ) M A RS

ANF PR ES BREL D 7 AR TR LSH BRI 2% . PIRD
BEFFIE T p-stable 434 (U1 Gaussian 43 4) " 1, Y54k
(B Euclidean ﬁéﬂl)“(’jvﬂﬁ%‘@ﬁ D, LSH BR$%
B A BRBR R

hy y(v) = LT)J (1)

Hrpy E—A~d 410 i, a J&— 5T p-stable 53
MES v F4ERREILM R, a- v R8BS T 5 Y 5.
wIE— N E M IESEE, b [0, w] B —BEPLIZEL.
WA (1), d HER BT 1) 5 v 0 G 3 — A2
Z vi>7.

T R T X TSH MR, PIRD H5E — 4%
U5 r BC— 2 g TR s ID Bl FR AR

(1) MR P BN B R sl A TR s ) i v v (AL
FE X 3) B g v (WE XL 6).

(2)E XL —PREE G =1 g:v!—>U" HFHE—A
d E ML R M A G IR R R R

g(v)=C(hy(v), -, hy(v)),(h(H,1<i<M) (2)
MG HBEPLESE L Dt g (v) (I<j< L) 7 LA
WBEA A ={d, -, ayl (I<j< L) L{EIHAE K
mrAK:

logl/ &
L= |V—log(l—p}4 ] 3)
Hr 6 ZREDEELL 1 - 6 BRI R & PLA )
JEHE &, NIRRT A BEUR. py W SC 9, IFa i A5 (4) 7]

~

1%
pi= J:ﬂ(t)(l—t)dt (4)
Hodr £ (1) J& p-stable 4377 14 HE 22 2 bR, w [A] 35X

(D w.
(3) 7€ L—1~ ID H 2 BREL [

SCayyyay) = (( Z random; X a;)

mod prime) mod D,y (5)

H, ay, o, ay &—HBEEL, random; & — DFHEHLEL,
prime J&— LRIV EL, 1D, /& P2P BIZETT S BR
PP N RSP IR (2) S 3 L AN BEEUR G
Aj=tdy, -, ayl (I<j< L), 3L f774 LA IDs.
3.2 RRERSIMEGMRFENES

4 PIRD 28— B2 r B, 3843 1D H)5E 77515
B LA s, e84 LARIERS in, = < ID;, (r, loca-
tion(r)) > (1<i< L) (WL3E L 4). PIRD il d 25141k 2P
P 28 1 P IR E (GX BLRRE 4R Chord ) , 43 51 & AT in 3|
Chord A HAT 51 ID(E K T HER 4238 ID; 19757 m (d 5k
K& ID; WIS KT A DL Chord ™) AR

> PIRD 4243 — i) ¢ B, 32 [RIAE Y 1D H)
JrEAGE] LA Ds, 556 K% g 3 ID; W95 4819 5 B A4k
DEMC A BT ]I Hy T AR AL B 5 Y R 51 Bk A1 38 AH 4R
IR L, g Wk R B IE B ID; W5 4k A5 — 2 Bk
B RSB T Ar FRUC E B B 2 A AT
RN ¢ B WA LS AR result = 0 ABBEILTT
FOEAACT ¢ ATIRRG], W 545 %0 B Y 9% 6 1) &
Fevs . v B3 L BRI R A D, A 0
q. v R BB ) 2 A) R

D(g.v,r.v)=1q.v-r.v]| =\/Zil(q.vl— —r.v)?

(6)
M D(q.v,rv)<BUE d B (<i<t), B r=q 3
re=q, W BB result = result U { (r;, location (r;)) 1. DCTC
SEEE G IR M) resulr ZE AT 1A AT .

4 ETFRIKHE PIRD (Gossip-based PIRD, G-
PIRD)

4.1 PIRD HJE)RR 53 #fr

LT AT A AT, PIRD 142 0 238 5 Jm & ke
SUID W A A )8 A AR D8 M B IR R 5 &
A BN 25K A P2P [ 45 v (16 R [ 00 8 4 30T A 99 A5, L
HJ2, S2FR_E PIRD A— 2 RECR UE AR R0 IR AY R 5 | Bk &
A7 51 Bk B3 B A T B 1 AL

AN ) R 5 ] 2 EA T B L AR PIRD & A 9 4>
LB ry s ry RSB —A ID 250 2 =[0,2k - 1]
() Chord 2o (k = 128) . ¥ — B 5038 i Jry & 447 4% ID
e SRR IS , ry XHRE A — A ID = 0, ry XF R AY— 4> D
= 11, v BRSO EIRIR ry, oy SRR 1D, K R R
INTEZS[A][0, 12 ] Fh SEBRAFTE Y 1 5



A — T ) S5 A4 A P2P 00 28 B E T PRI VR A B 05 A I D 12 2513

r X R
ID=0

(a) IDZZE](0,11)2 18], %5 A ECH0

3 1)
ID=0
12

(b) IDZE[](0,11) 2 &), 7 i k1

Xof B
r 3R] ® © "1l
ID=0
12)

(c) IDZ#[A] (0,1 1) [, 35 pHch2

0:92020,0 r A
rﬂ‘f@ﬂ‘] 9 e ID=11
D=0 ~(2) (10)
® 3 ©)
(d) IDZ[](0,11) 2 [, 5 KA 10

B2 PIRD i) & R

& 2(a) B3y S8 H AR DI, 1D =56 [0,
12]Z B HA—A ID = 12 B A7 A, X IR I8 R 51 1Y
AR I (R0 B0 5 I 0 1D BSR4k s ),y B
r RS BRI B BT 5 12 b X e A A B4
R 206) 2(e) Won, Y= E[0, 12] Z 8] A EH A
B it FAEAR I R 51 0 AT I, r B9 FR 5153 0 ik
BRI 6 MR 4 BT ry BR GIR SRR AT S
12 b3 s ) RGBT SR R AR
Z TRV I 43 i)t — ek AR B . Skt A R B Y
S50 INICE: v B T5 8, AT LUGE G e 4 PR 2
A finger table 11 F1 2 W Y successor T (1 UL Chord™"),
Ph—Bk ARk AL B A B ECE r, RN
b TCE ry R A WA LU S finger table H
(1] predecessor T (£ 0 Chord ') LA— B . F1 97 Bk A AU A 1%
WA B CE ) RO R E Y A R i —
HERET, G 2(d) Fos, E r BB R 1 R
B o BEOIB R 12 Z AR B A k. X S R EORI
RILETFEE LKA r By BRG] T AR 0808 )5 T %
AR E W O A I BB B /N T BRI, A e
EeRBI R LA 1 ERGE, AR RERREA T A 12
PABAT ry BIRT.

S0 AR ) ) SR : PIRD 8 SCRY 1D ) R 8K
SOLAT(S)) HAE M 1D 25 ] 25 1 1325 1 > A B¢
PP A AR B ID E. BARTT &, 5 FAEE M A «, y
Z[6] ) R B SR
, y—x,(x<y)

Dm(x’y)_{2k—(x—y),(x>y) (7)
W& £ 7= A WA GEIR r R ey XN A FRIRAF 1D,
ID, Z[B) /)53 (Bl E B A Dist (1D, ID,) .

HT ID 25 [0 .2 B9 K/ D, =2 - 1, 2 [EE .

H. Chord 745 £ 1D, 238 1d — A3 5] 53 A FHAE A VA Aiv bR

BOP AN O 25 B Ry N IS D) ID 235 ] ) SR Y
SN -

Density = IDL (8)

space
#, 1Dy, ID, Z 6] 24 BRECK -
Hop( ID,, ID,) = Dist (ID,, ID,) x Density

= Dist(ID,, ID,) x mi (9)
pace

AILAFR B, TELE Dist (IDy, ID,) T, ID,, ID, Z []
(RS B Hop (D, ID,) 23 BB W25 KUBE N 11 3V it
SR, 5T A AL VR AR B B L 2 ] B R R Bk B
BN MAX,,, .4 Hop(ID,, ID,) > MAX,,, it , PIRD £3[H
ANREAE $8 3 B A 5 DG L B R Y S O I ROR
TF.
4.2 fRIRF%:G-PIRD

FEF A m) 43 A AT A [ A e ) 56 S i TD
F 52 PRE BRI 5 B 2% 08, 7= A R UR G X6 1 TD.
TS Anfar it 1D HE SR £ ORI £ B A Bk
HE R U E BB £ BE MG BE R B A B,
A GV R TD. U 3 7 A W A BEUR ry FD oy X
NEEERRAT 1D, | ID, N AR AZER

Dist (IDy, ID,) x Density < MAX,,, (10)
QU s
. IDS ace
DLst(]Dl,IDz)gMAX,wPXQN'; (11)

W ID, > ID,, MFETFT A (5), A (1) £ W) Dist
(IDy, ID,) AT IR H
Dist(IDy,ID,) = IDy — IDy = f(dy,*,dy) — f(cy, s cy)

"
= (( 2 random; x (d; — ¢;)) mod prime)
iz

mod 7]Dwe (12)
cratry oy Mdy, e, dy SRR A (2) 77 A 1 43 51 6T 1
ry Mo, WAEBEE S . B random’ 2 BEWLEUEE random,,
=+, randomy, YA, MIARPE A2 (1) L (12) AT 1%

M

Dist (ID,, 1D,) = (Crandom’ x > (&) bi

i=1 w

(. b,
M)) mod prime) mod ID,

space

w
, M

:((% X 2 a;*(ry.v—r1.0))
i=1

mod prime) mod 1D, (13)

B ry My ZIAIARTEEPERIECH o, WPAR AR 53 5 0] 4
7€ SCOILRE SC3) Al A BEIR I ry v Rl . v Z I AN
RIS A 2¢. 75— 5, T A3 I (1<



2514 H +

2 2010 4F:

i< M)ZIET p-stable 5340 W BEML 1] 5, A W51 7] 5
H YRR IA p-stable 4347 A I ER(EL o WU AT 75

N (v ) =2exex M (14)

F AR ()AL (13) 77
Dist(ID,, ID,) ~ ((%"’”’ x2¢x ex M) mod prime)
mod 1D, (15)

L HT A (1) . (15) , Al 75

((rand%x 2¢ x e x M) mod prime) mod ID,,. <

space

IDV ce
MAX,,, x ‘ILN 54

1D, w
, space
random’ < (( MAX,,, x N XZchXM)
mod pnme) mOd ID space (16)

Mk B MR DU B, 241D HE R (A
(5))H 1 random; B HLIBELIH /2 A 55 2 (16) B, A AR IIE
A e PAREBHENEREEZDLL - 0 (WAK(3))H]
AR, DR G BRI Y A b HX S AR 1 R 2
IR B 5 MAY,,.

B2, % T P2P 434 sURREE T i 419 5, A S5
(1) N AKX SEP R PR N AR R . AT LA
R, ik p2p oA R T R A SRE N
JEUCHE PIRD A OCHE. A2 3C[ 17 ]rh, —Fp o3 A R BT Tk
E 2T BB IR 2 (Gossip Algorithm) # 25 H . 25
A MRIELE O (logN )R B A H G , /0 Ai N ERSE R Y
BT AT LURAS 42 R 5 B (SR P (55 ) B Al
THE. O, X BN 58 2 3 Chord FREE T LAAR A K
ZRHUBE N AT BRI, Chord HREASTT AL i 4E
P—A"Jtd T = < sum;, weight; > CHA sum; RORA
HAES 1 SFNEHE | weight; 2752808 B AL . PR iR T
MIFELNR

BIE T Chord FRrplCRTY SUBUBEAE I TRITR B %

(DAEE LS Chord BRHP I — 5 5 s BIIRILH
TG T, = <1,1> HEFAN R i ZJt4 T, = <1,0
>(is£s).

(2) R X TS5 51 @ FRATIAT T T P A5
5%

AR LR RS AT I N R D R, T

EBRA 0(logV)

(a) NI finger table 3% BEHLIE —A> finger 17
R AERRBA R .

(b)RiEZITH T, = < sum;, weight, > %5 finger
A

)RR Y A j AL ZI0d T, f4 Wi
HEJG A T,

T.. sum; = (T:. sum; + T.. sumj)/Z,
T;. weight; = ( T;. weight; + T;. weight;)/2
AR 2: 207 R HIRR Ok A R R
R, AT T i
(@) RIFALEAM —JCH T, IHESTT 5.
(b)[FZEHE 1 h—FER 5 1%, BT A L — o4l
Q) AT AEN A T, 75N
N o i S (17)

T;. weight;

WAL 1 MR (5).(16), G-PIRD H ) 4545
FURT AR ) 48 RASE 4 22 4k , B 285 1 2 A A b 5% 98 1)
oI E R s b, DURIE = 210 R R0R
4.3 G-PIRD B 51 318 R A&

HR G-PIRD fiff o T A iR 1 7)1, (A2 K (16)
A RE-TP B LY AR 2R 1 5 H a3 R B AN
PAAE (1080, R )02 2 MAX,, TH I /N Oy T fig ok
XA ] 8, 3 F—Fh A5 A LSH(Bounded LSH, B-LSH'™)
T AR, BT G-PIRD 1 67 2835 i S s

B-LSH fEE HAT A 15 & 73 A 4 ik 14 5048 4R 34 20
WIS 2 AN [5] ) iy A A v, AU/ N i 2 8] T i 0 A 3
M 1oy B ) ELR T 5, B-LSH Ry A % 8 — e R
i MAX,,, . S — R CE R X 4 (B d 4B )
FOR)BH % T MAX,,, B, B-LSH 23 1155t — >R A
Hh B X P S A OB X B center . I3 A R 2
PR DA (6)) 15 BIFEES center f iz (131 S A Xt
R edge FEEES R, . WRAF AR G w B A F
XAMH, 24 D(center,u) < Redgeﬁﬂ’ TR edge BEXT S u
Bl I EHA edge il Ry Xt DA HH 1 U S B 6 4
DIAH R ) 7 =X A B AR AR B9 AR b 2R D (center, u) =
R » Z2IRIH A w BB HIAR . A1 ARG R , X FE BEORIIE
B A A A E B X 4

1E G-PIRD [ I IR EE T, W A Al 19 m A0, 4K
P G2 GEUR 1) . U] G-PIRD 1) T 2R354 SR s G F

H®iE2 G-PIRD I HIE

(DA A BN —DBEIERT] index I, TR
AHFTAFIGEIR RS IN = in, | 1 < k< MAX,,,, | %L
HIIN| < MAX,,,, IN = IN({ index | , 5155 5. 45 D) % 11
(2).

(2)75 1 i VA ) B R X G2 center , 191 55K
PEXTS edge FIEATZ (0] F ) ot B Regge -
2 kwj)l(’ ing.r.v

MAX

cap

(18)

center =

edge = argmax{ D(iny. 1. v, center), +, D( TpiXeap - T+ Vs

center) | (19)



A — T ) S5 A4 A P2P 00 28 B E T PRI VR A B 05 A I D 12 2515

R4 = D(edge , center) (20)

B3R D (index. r. v, center) = Rijee > AL
(4). W IN = (IN - {edge X RLA K 51) U (1 index | .
I center | edge Fl R HMNES IV FEIKER
RO AR B B BEIRER T index , 3T 52 17] (4) .

@)W A WIS AR EH <
MAX,,, , 5% K index 25 R PP 8 5 4R 5. 45 U Qi R 6
[ BYRTAR RAF R R T ECH < MAX,,,, 5K index %5
FLHTIRT A R IBENLEE & index 253X PS5 s Y —
A BARIEZAZ O SIS index 1A 2E 797 55
5 WIEER
5.1 IHESE

3 T A G-PIRD, — 4~ TF PeerSim 'l eXist 2/ [ty
YR R BT BRI T % . PeerSim # F T 7= A= —MT:
BN Chord BF . eXist f&— 1~ JFUZE XML 8048 /%,
HI T eXist J2 2 Ak H 548 # XML SCHYS , Chord 35 11 )
BT R — 1 B ok DA A b B8 A5 5 R0 5% 1
| GG B A BTIR T #R XML SCRY IR .

®1 iASHE B B R
i ARME 5[ 23 ] i — A7k
ID ZE [ KN D e 221 AL S
AR N [500,4000] ., PN
BERELE NUM e 10000 f'@‘ ‘3/_10’000 I XML
Ve | et SCR, B XML SR
P NUM gy 00 R —NMEE 20 N8
AR LIUBUER 4, 8 W ER. T
LR MAX,,, 8 T B0 Y 1 A B
AREHERE o 4 — e
SHFEBK ﬁ\xﬂ%ﬂ&\ﬁ?ﬂﬁ%,
p-stable A (R H o 2 PRIERAFEA 121
w 4 JEPER AR R Y, AR 8
9 0.1 A Ja P Y J P A Bl AL
= Pk ARG S0

100 L2 M,
JIF A AR 10,000 AN B AL BE Ol U
JEPEMITE . BRI 5 A FA S E SR 1.
5.2 G-PIRD 5 PIRD HJZ i) 14 AE Lb 1%

103X AR, oA G-PIRD F1 PIRD 75 A [a] ) 28 41
BRI [ 2 1) BB B A5 00 T, AL B 100 25 1 1) 7 1)
B S kLA A B (recall , WA (21)).

recall = i A (21)
i 2]‘2‘1 | A |

Horp A, FORFER AR &) JE RN, R 2% 5¢ 4 sl A B
VERCAE I ¢, BT s B, /R SEBr B 4% b & R
58 4 B ARLUC B ¢, BT

MIEL 3 HR] LA B, 2 M 28 BB N = 500 B, PIRD

) T 1 i 7 A1 A 360 Bk K I 5 IS 4 G-PIRD. 17 B
AT I WIS 2 A48 0, G-PIRD A1 PIRD fY 25 7k AE &
AR X2 B T PIRD RE AR UEAH L IR B R 5 | B &
)23 (] B B AH T (4795 A5 b, 25 28 RS K 75 AR
UG URZ 51 11 5 2 B A B ECE B AR /DN, XA PIRD fig
A 7 BRSO B 31 BRI P ) e AR IR 1 A Tl L
—J5 T, G-PIRD R4 3% 1 9 % 11 0 M2 if 9k £ i
MAX,,, = 8 JEEIN BT s, K IZE D 90% (1 - 6) Ky 5E
Sl R RL G i 1 B U, 1 S PR 50 25 2R T DLF # G-
PIRD 7EEC )KL hop = 8 B, H 1012 recall 24 93% , ik ]
T .

0 8
100 T T T T T T T 100
90
80
70
60
50

40

30 13
—o— G-PIRD N=500

20 —%— G-PIRD N=2000 120
—+— G-PIRD N=4000 { 10

10%
0 . . . . . . . 0

0 1 2 3 4 5 6 7 8
TIPS
B3 PIRDFIG-PIRDZ #H: REf HL ik

ML 3 it — 2] DU B Bl ) 45 BOARL fr 386
N =2000 F1 N = 4000 i, PIRD B A i) PE e A 1B R F
R e AT BE AL hop = 5 W, FEE N M 500 F] 2000,
4000 5, %F I B 43 8138 recall M 87% T F5] 53% 33% .
I G-PIRD 7E & I Bk 50 hop = 5 I, fiE N M 500 %
2000,4000 A+, %5 N 1) 44 [9] 384 85% 86% F1 88% , 7 1f]
PERERA B AL R IR 25 RIE P T G-PIRD fEW% 18
Sob PRI A b Bl 3 PIRD %of 90 48 225 4k, 1) | 3 g e,
DLARIIE 35 ) TR B0%

5.3 G-PIRD §J 51 9 REEAITEM

T VAl G-PIRD [t £k X S s, i SE k78 v
=2000 FIAS [ 9 P55 H GO0 T, G-PIRD 1 17 83 i 5
WX 1 A R P B KR S LB s el . 389 16 3 ek v
KENSHL MAX,,, 3813 A (22) BEE

MAX,,, = a X NUM e X L (22)
Hop o F—AHOR X BT R 0.05; M4 g £ H
NUM e FVFE B 328 PR G TR AR L W3R 1.

& 4 7 G-PIRD 1) 7 2135 i 3 i R RRAIG 17
SAER R R G ECE R & b 25 B2 U540 H o 3gn.
WLE NUM,,,,.. = 9000 F1 10,000 B, 7755 i 5 K R 515
H o33 BT 25 67% 1 70% .

T —J7 T, M £ 2 34 i SR W X G-PIRD ) 2 1) 3%
L LRI TE N = 2000 Fl NUM,,,,,., = 10,000 1%
LR 6 L G-PIRD S 7 285 A SR Mg Hif Js , &5 if4R & S

—a—PIRD N=500
—4—PIRD N=2000 |
——PIRD N=4000

AEE/%




2516 H +

2 2010 4F:

TEA AR d (W3R 1)V [ A T AR 40045 4 [ 52
RSN 5, 0T LUE $ - G-PIRD 75 52 it 71 28 24 7 5 s
Ja AT A T e AEARIRBELE MAX,,,, = 8 BE%L
VI N AR A 929% F14 e 49 (1125, K XS St i, 5 30 805 2

TRET 2% .

00 e P RO B
8000 1 —— G-PIRDF 1 &4

T 7000 |

== 6000 -

f 5000 -

& 4000

= 3000]
2000 M I
10060000 70I00 80I00 QOIOO 10000

ZEHHH
El4 7EN=2000F1 AR B ¥EH H 1B ML T, G-PIRDAH

4 SR R B SR

Wi Fd AR s R AT LB 2, G-PIRD By 11 2%
R RS AE AR AIE T 3 A T RCR Y [ B, KK BRI T
W RS 3, IE T G-PIRD () n] 9 J@ 4.

100 - — 100
& . G-PIRDE fit 48 8 00
= G-PIRDAT 41 4% 3 8
80 80
70 70
=
)
3 60 60
= 50 50
=
~ 40 40
30 30

0 1 2 6 7 8

3 4 5
I3
BE5 ZEN=2000fINUM __ = 10,0001 50T, i 4% B 45 e ms

resource

*}G-PIRD 2 #3 # f E W
6 Z5it

A SR X 24 /i — BB A LT RS54 L P2P 4%
1 22 Ja PR & PR 7 5 — PIRD, YR A 20 A 17 HAE W 4%
SHASARALET, T B8 H B0 AR 2 1 A5R 11 m) AL, I 4 o 2
FINRE 1Y PIRD(G-PIRD) A fif gk 07 % . e oh, ik — 2
PE LT B-LSH A9 171 2835 i 5 % LAPRIIE G-PIRD f A] 4~
JEAE AR « G-PIRD A 12 P IR 509 Bl 4558 1o 0 4%
AL AR AL, LAPRIIE = R0 R 1 22 @ 4 92 U &% BE 5 G-PIRD
) 67 A8 A8 A7 R s AR A AR e AR T Y A A R B Tk
FELRIE T = B AT TR A50%

S 30k

[1] T Stoica, R Morris, et al. Chord: A scalable peer-to-peer lookup
service for internet applications [A]. ACM International Con-
ference on Applications, Technologies, Architectures, and Proto-

cols for Computer Communications [ C]. San Diego, USA:

ACM Press,2001 . 149 — 160.

[2] S Ratnasamy, P Francis, et al. A scalable content-addressable
network [ A]. ACM International Conference on Applications,
Technologies, Architectures, and Protocols for Computer Com-
munications [ C]. San Diego, USA: ACM Press, 2001. 161 —
172.

[3] A Rowstron, P Druschel. Pastry: Scalable, decentralized object

location and routing for large-scale peer-to-peer systems [J].

Lecture Notes in Computer Science,2001,2218 (2001) :329 -

350.

Y Tang, S Zhou. LHT: A low-maintenance indexing scheme

over DHTs [ A].IEEE International Conference on Distributed

(4

[

Computing Systems [ C] . Beijing, China: IEEE Computer Soci-
ety,2008.141 - 151.

[5] M Balazinska, H Balakrishnan, et al. INS/Twine: a scalable
peer-to-peer architecture for intentional resource discovery
peer-to-peer systems [ J] . Lecture Notes in Computer Science,
2002,2414(2002) : 195 - 210.

[6] C Tang,Z Xu, et al. Peer-to-peer information retrieval using
self-organizing semantic overlay Networks [ A]. ACM Interna-
tional Conference on Applications, Technologies, Architectures,
and Protocols for Computer Communications [ C] . Karlsruhe,
Germany : ACM Press,2003.175 — 186.

[7] S Zhou,Z Zhang, et al. SIPPER: Selecting informative peers in
structured P2P environment for content-based retrieval [ A ].
IEEE International Conference on Data Engineering [ C]. At-
lanta, USA: IEEE Computer Society,2006.161 — 161.

[8] Y Li, H V Jagadish, et al. SPRITE: A learning-based text re-
trieval system in DHT networks [ A].IEEE International Con-
ference on Data Engineering [ C] . Istanbul,, Turkey : IEEE Com-
puter Society,2007.1106 — 1115.

[9] T Pitoura, N Ntarmos, et al. Replication, load balancing and ef-
ficient range query processing in DHTs [J]. Lecture Notes in
Computer Science,2006,3896(2006) : 131 — 148.

[10] M Cai, M Frank, et al. MAAN: a multi-attribute addressable
network for grid information services [J]. Grid Computing,
2004,2(1):3 - 14.

[11] A Bharambe, P Agrawal, et al. Mercury: supporting scalable
multi-attribute range queries [ J].SIGCOMM Computer Com-
munication Review,2004,34(4) :353 — 366.

[12] H Shen, Apon, et al. LORM: Supporting low-overhead P2P-
based range-query and multi-attribute resource management in
grids [ A] . IEEE International Conference on Parallel and Dis-
tributed Systems [ C] . Hsinchu, Taiwan: IEEE Computer Soci-
ety,2007.1-8.

[13] C Schmidt, M Parashar. Flexible information discovery in de-
centralized distributed systems [ A].IEEE International Sym-
posium on High Performance Distributed Computing [ C].
Seattle, Washington, USA: IEEE Computer Society, 2003. 226



% 11 M X B — P I S5 AL P2P I 2% ) BE T IR IR 1 9T IR R I 7k 2517
-235. [21] M Jelasity, A Montresor, et al. PeerSim: A Peer-to-Peer Simu-

[14] I Podnar, M Rajman, et al. Scalable peer-to-peer web retrieval
with highly discriminative keys [ A].IEEE International Con-
ference on Data Engineering [ C]. Istanbul, Turkey: IEEE
Computer Society,2007.1096 — 1105.

[15] M Datar, N Immorlica, et al. Locality-sensitive hashing
scheme based on p-stable distributions [ A]. ACM Sympo-
sium on Computational Geometry [ C]. New York, USA:
ACM Press,2004.253 — 262.

[16] H Shen,Z Li, et al. PIRD: P2P-based intelligent resource dis-
covery in internet-based distributed systems [ A].IEEE Inter-
national Conference on Distributed Computing Systems [ C] .
Beijing, China: IEEE Computer Society,2008.858 — 865 .

[17] D Kempe, A Dobra, et al. Gossip-based computation of aggre-
gate information [ A]. IEEE Symposium on Foundations of
Computer Science [ C] . Cambridge, MA , USA: IEEE Comput-
er Society,2003.482 - 491.

[18] Y Hua, B Xiao, et al. Bounded LSH for similarity search in
peer-to-peer file systems [ A]. IEEE International Conference
on Parallel Processing [ C]. Portland, Oregon, USA: IEEE
Computer Society,2008.644 — 651.

[19] P Indyk. Stable distributions, pseudorandom generators, em-
beddings, and data stream computation [ A]. IEEE Sympo-
sium on Foundations of Computer Science [ C]. Redondo
Beach, CA, USA: IEEE Computer Society,2000.482 - 491.

[20] P Indyk and R Motwani. Approximate nearest neighbors: to-
wards removing the curse of dimensionality [ A]. ACM Sym-
posium on Theory of Computing [ C]. Dallas, Texas, USA:
ACM Press, 1998.604 — 613.

lator [ OL ]. SourceForge project. http://peersim. source-
forge . net,2009.

[22] W Meier. eXist: An open source native XML database [J].
Lecture Notes in Computer Science,2003,3841(2003) : 189 —
200.

[23] Z Deng,D Feng, et al.Range query using learning-aware RPS
in DHT-based peer-to-peer networks[ A ]. IEEE International
Symposium on Cluster Computing and the Grid[ C]. Shang-
hai, China: IEEE Computer Society,2009.180 — 187.

EERN:
WOFE 1978 EH AT WD, fE A
WEFEAE  WFFETT 15 ) S T R BT B
- - E-mail: deng_ ze @163 . com

B 20,1970 4R O, LA S, BRI A
PUSMAH R L B ELIES) I RS S AP

B R W, 1974 AR A TR TR 1L, 0 BT O 1) R R 4
Trfit 4 B 2 42 5 %5 1T 1/0.

R 55,1976 4 LR A, YR, RS20 1)) R 0 SCA 2R
4.



