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Abstract: Some statistical characteristic will emerge in unstructured P2P networks because of its large scale.
Using above phenomena, an unstructured P2P overlay called Multi-Level Local Overlay, or ML?O is presented in
this paper. The mathematical control on the links can generate a topology with locality in multiple scale. Theoretical
analyses show that the diameter of network and the average degree of peers are all O(logr) where n is the size of
peers. Based on the multi-level locality, a recursive indexing mechanism is devised in this paper, in which the index
for larger locality is build from the indexes of smaller localities Finally, an unstructured P2P search algorithm called
Local Pervasion and Directed Search, or LPDS is presented in this paper. LPDS will collect information from local
scope by executing local pervasion. Moreover, a part of the index tree can be achieved from the collected
information. LPDS can find the next hop approaching the destination in the partial index tree. Theoretical analyses
show that the expectation of average search hops and communication loads produced by LPDS are all O(logn).
Experimental results illustrate the scalability of LPDS on ML2O is close to structured P2P search and its robustness
is close to unstructured P2P search.
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6 T B VT R IR] (4003 DG ZR R et I (10326 2.0 AT A AR kg Y R IR ] f) P 5 R (B 29 19 SR T 43
(109 SC T APk Ak PRI AR A AT T 32 K S N 2R 7R AR PR ) B AR B AR /N L 9T AR P A O SCRBL, T A A
D R () A4 T8Ny DR g R R B R AR P2P VY U 2 A Y IV R R AN U PR ABL N I
/N S TR ST I AT i K

KR, — AN AL T B0 e 45 Tt B AR 0 T S BB IE X2 th T A5 p R R g R
BB A g RO A o BOBE BRI, AT A p RO A o ORGSR A P TS R S R AL = AN
2, Ty B G AR P B s ST SCREARL PR B 8 s SCA% PR B AL I A4 T AT L SE B b gt A Y R R R B A R
P8 b H LY R R 5 33K kA P A 4 g 018 O A 5 ) I SUAR 22 AELHY LR RIT 9 0 T A L 5 4 1y
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A ST 2R Je I SR AR SCE ST i p R g RIS EE S s(p.gq), 19 0 p R g 3 ST R A I R R S s, ) PR BRI KL

EN AGERE B «(p,q)). 7ELYHJRHRE H IS 1A 5 p 1 g R 3 x(p,q) & XN

n, < —=
C
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x(p,gq)=min{i| 3C/ " e P(GV)peCt AgeC} (@)
Wt UL 5% R R P2 38 K755 0 p P g e 2 S A T R)— R oh (B A L% A 3045 N p B g R ARA T 1R —1%). A 5X
(7) UL W 15 BE B ap,q) il 2 REAE — M BRI 5 p Al g 1R B/ N ISR
EE 2. HAXE@ENT S p Ml g @ IEE FIMEEE (Pr(Connect(p,q)) AL p FH q BN E 2 FHEZE) Inf
Pr(Connect(p,q)) =

)T i 14 7 19X 4% A2 22 90 Jy 30078 265 9 4% MILPO.

HEBA T G AR — 745 55 p F AL ap,q)=1 BT 5 g, tH A X (10) 1T 51, 8 2 Pr(Connect(p,q))#1G T 1, 7] 3A
N R p B g FEARYE E S 4,15 B B R e ok R B A X (p,q)=x(q.p), 1T R g WEEFET 5 p. BRI 2
x(p,q)=1 B FTA 9 06 DUR S R SR B, Tl — MR R T 1 AR AR 0 L & X 3 Hh 41 (a) i C.

PR B e AN — NIRRT, AR, el i 2 A R PR AL B PE T DL it — NS SR T H i) G HEAT &I 47,
R R GBI L GO 54 X T I AT AT — A% CO ={p1,pa,... pc}HAI Y ={q1.92.....9¢}
CH AT BE CO A1 CO BT C,— M UL R 1R 3018 43 4 S — BU), 0 Ry gl = =2, HI A X
(10) 13 411 Pr(Connect(p,q))=1IC. B I, 35 15 % 5t 4 & {(p.q)lpe CO, qe Cj(.l), (p.q) €E(G)} ) HE £ 1)~V 445 1
CYC=C,t15e X 3 1350, O Hn cO GO VIR i MR A7 R 3. th T GO R 5 p AL PR a(p,g)=2 1R 1Y 4
ANEHTE D C2 R GO CO DAEIE - 1 MR L3 A A S P 3 COIC X B RS T GO (4T
T — A5 CO AFE— AN CO MDY C FEREPEUT 1 M5 25484, 2 52 X3 P 41 (d).

FH R)RE ) JE i BT LAAIE I 5 X 3 R (1) &A% (e).

T C>1 bl Bk Ry R R Al GOV S AN UM T GO S AR M, b e R A AR Al B R
1) G U A — AN R, AL A X 3 v I AR (). O

EE 3. W TR A X @)MIER WS n AN SN2 R E RN G,(Vp)pe P(G)HBH|N(P)|=0(logn).

Y0 T VpeP(G), i SR 21 p BEES N i(L<Si<L)A7 5440 NO(p), Ul N(p)= LLJN“) F

i=1
B TN () |={glx(p,q) =i CE D, Hoh [{g| x(p.q) =i} 32 T 85 p (IAEER B h i 1755 A8, 1 CUD e {gx(p g)=
DR AR p BIAR SR IR, AR gl x(p.q)=i}=C' T AN (p)|=C.

(8)

1
Crpa)-t

IN(p)|= ié =CxL=0(logn). O

i=1

SEFL 1 OREHE 3 R, 2 2 S o M4 MLPO AT R T- &5 Mg 4k P2P 19 4% () 3 #h P o LA ml 7 e 1)
2P RO 2% 2423 O E ML2O RSB AT 4 8 (K IS 45 K P2P 8% B¢ T IEAN @ B 2 R W, T ML2O %4 2
TP 55 B a(p,q) (A FE T 5T a(p,q) I AN BEAR T 22 S 4 i1 G, IR A 3 afp,g) A 3L T ML?O,JiT LA
FETH S (p,q) W ASREAE T ML2O H (4 5%, 110 17 2% 2 -39 A S0 DL A2 5 S 4 ) v S5 10 88 R B0 b P 8

AR SRR T R A TR L AR SCRHABLRE K v 5 (). AL 48638 SCRS AR B S, AT A i) Web Ontology
Language(OWL)L 4 3 ) ACM Topic ontology i T v+ 5 HLATIER I SCHE 1] 1 — AN 2R RGBT X R IS-A
20 )27 XA A VS FR T DLW A S M2 (super-topic) Rl M8 2% (sub-topic). 78 & 3 i, i ST A A I
& B WIAHBLEEIN, N A4 F0 B A 1) bk e AR R — g S R B — AN e B R SL S A(4,B) (W 4 £ 3 T KLB
S 3 1, 4(4,B) & 3 ), T L ME A(4,B) BIRE S 4 FINES B MR K I — & AR AR K EEAE e X 4
(11 x(p,q) AT AMEL. T T4 2 V3 D (KB T 45 0 R MIL2O (1338 V1 45 4 =1 REARL, i LA P 3 A B A K 3 10 g e
BT AR AIE.
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ALL_ACM_Topics

Hardware Computer systems Mathematics
/ \ organi<ation of c&nputing
Control structures and - Memory Computer- Numerical Discrete Probability and ...
microprog ramming structures ~ Communication analysis mathematics statistics
i L ; Netivork istri
Microcode ... Design styles... architecture and Distributed .. Approximation  Optimization...  Graph .. Markov .,
applications design systems \ theory processes
Peripheral... Shared  Virtual ~_. i A i
control memory memory Client/Server Distributed . Fast Fourier,  Linear Stochastic = Network ...
databases transforms  programming programming problems

Wireless Network .
communication topology

Fig.3 The structure of ACM topic
Kl 3 ACM T4t
PA_E45 A 25 RE RN 1Y A7 T3 Al & A B 0, B 45 T T oF SN 4 RIS B ) (4, B)
B M0 — AN SEBRIK P2P Y s EAF IR BE & M 2 #h P 2 DS 1S RS B Tp)={41.42,.... 40}
ITq)={B1.Ba,.... B, Y SEIN PN T 55050 ) (L AT A5 PSR E5 F8) (A, B) (DRI )R 38 MR 30 (0 R RE Bl SR i AS 1~ 1)

(P9l

k(pg)= 2, 2 [x(4,B)x1(p.4)x1(g.B))] 9)

=1 j=1

o I(p, 4,72 5 p AAAT TR RS A, (K9 SORE A A7 TBOCRS B 50 T ol LA, S s il p XA 4, 1%
3 ZREEHBEN LERRIINE

0 LN 2 G O R 19 4% (00 RAR A BT BN R 5175 WU ALK ML2O [ 47 b 4 ) 5 L7 AL 3 P2P 4%
FAER IR HAE AT H H R, JCVE ST R L 45H P2P 442 ML2O I #% 0 AR T 1 Jm T 2R 1

FARLEE b i@ RE]
4 AR ML2O B 19— FhZZ 51 454, 1% R 51 LA_ESCHEB (075 SUMES RIS 1018 57 A FERlh:
() 4 GORA S ST IR B RAZ A A 13 R IR SRR &, 4 25 py A A TR SURE &k O, e o7
K19 51 35 g (p1, 01y (CH A 5 45— 1% R 51 T2 4 p® ,00);
(2) URIT A prpose..pw 1 GO TBEFEN, SIAAC S pO=(py, por... pu) HHE 7225 T
(@, A(04,0,,...,0,)).
() FIREHE, 2RI p@ZAT 4 ML2O 5 XAE GOHB s 5L pO= (p@, p@,..., p?) It
VR TP®,A(01,02.....00 st Oy - ) I 01,0, .., 0y SN p® X NI 55 45 2L A7 0K
(I SCBE RS, O o, O 71T 2 pS2) Sk S (58 1 4 R0 A7 JBCH W SRR A, 2555
(@) ARSI W PD,0,0.(0,0,),...(p", 0 5 51
T I S AT T 004 6 3R, T BA AR M SLAL B B P 5 BT (R AR 3L 45 K A SCRR LA Cluster
Index Tree(fiiiC. 4 CIT).
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T=4A(Z1,22)

(p",0,)

3>0> <p“0> (r®,0,)

NN

pzz) 0> ( (2) O)

SN N

(P1,01) (P2,02) (p3,03) (p4,08) (ps,0s) ... 0, Om)

Fig.4 An example of index structure on ML20 Fig.5 Cluster index tree (or CIT)
B4 —A ML?O L& 5145 i 5 5 fERLIK(CIT

BARE 4 R 5 g R — R A R R i B W 5 TR R G I, FECARQ) rE SR

Bpn0);(2) B A5 sila) BT B XA R IEANIE A 20 A 2 P2P HR85,P2P M 4%t IRAE 15 s p R4
ﬁfﬁéﬁf(ﬂﬂ B 48 ) U BE SRR 5145 B {(q,0(@))lg e Np) Y& HAS B{(p.q)lge N(p)} 73 /3 K 515 B AN ulﬁﬁj\%i
IME B AR B REE LA A CIT. SR DIl 2 s e CIT FEAN o IR EE L4 B T AEAE T3
WE EG BELR Ay CIT WSRO 7575 5 p AR TS N th &7 S iIE BS 82 4> CIT A
p.CIT(N).

&% 1. p.BuildCIT(N).

N :p,0(p),NcP {O(n;)|n;e N},

it 2p.CIT(N).

(1) ¥R T=(p,0(p))

(2) for (m;eN) {O~=4(0(p),O(n)))

(3) M R(p, O A ES 1 ML 0.0, 11 K0

(4)  if GRBBXFERT ACI(C00) {

(5) if (0=0,) {1 F(n;, O(n))FH ¥ FAE N R (00 —IMF 15 55}

(6) if (020,) {#B_,0) T W2 0,20, M 5(_,0,)

©) HEL T R O T, O(ny) ), H-ny, O(my) YT N A, O I T 715 1R

(8) BT O NN O T 55, Wi T ORI BTH (O ) 2
9) W RO (0115 55}

(10) 3} /X NEER)(B)H if

(11)  if (BT HRBZFER T ) {

(12) BN 1 (n, O(ny)), IE 4R B T HIARTS 4 r=(_,0,)

(13) if (r=(p,0(p))) LAY 55,00 K5 (p, OW)) A1y, O(mi) ) N3, O 711 1}

(14) else {HE V1 55,000, K5, O FI(n;, O(n) Y4l N (O F75 1}

(15)  } IXERIEAI(L2)1 if

(16) } /1% N8 A (2) 11 for

DL 3 1) ACM Topic k8, 15 i p(HA7 6545 EL I topic i Network topology) 45 J& 5 i J HoA7 ik 45 B i
topic “A(a,Network topology),(b,Wireless communication),{c,Network Architecture and Design),(d,Distributed
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databases),(e,Linear programming),{f;Virtual memory), W% 5% 1 #51 p.CIT(N(p)) WK 6 Fix. ok,
Bl 6 Hm AUzl i 1P 5 g — 53, if ELFE 6 r i) py S A ¢, 0). 3% S B T 5 g A (p 0, 0) i iy
PO AT IRV MLPO (145 KA 1, (e HEAT P2P 4822 I JE 5B 85 S BT B 4 p. CIT(N () i I FE 1
fri B

(_,ALL_ACM_Topics)

T

(_,COMPUTER-COMMUNICATION NETWORKS) (e,Linear programming) (f,Virtual memory)

T T

{_,Network architecture and design) (d,Distributed databases)

(_,}tvwork toe@» (b,Wireless communication) (c,Network architecture and design)
(p,Network topology) (a,Network topology)
Fig.6 An example of p.CIT(N(p))

K6 —/ p.CIT(N(p)) St
4 ZBREHEHMBBEM LR

41 EREIEKH

FT DHT W45t P2P #8282 JiT LAREMS 3R 15 R IF (0 vl 4™ e 1t JLAR A i DR 1% £ 1) — 20 #0068 ff 58 1 3%
R T, BV 12 B WA Y U R A R S SR H AR AR S S5 R P2P 4% I 2 — R E H 1§
R B — BRARA T B8 LE M w0 & E AR L R B S B R R 1K TE S A P2P R WA ARAE i eh i
FE b 4k BB F2 30 H AR IR — BN A X% A SRR AR R 1 In) AR R ) I 2% 08 B — AN R ) S A Ak
P2P W45 1R %t H A 2 AR 25 B0 ff o O (AR 3 R AT SR K0 1D 3t el s 32 (36 10 25 10 H A Y5 25014 1D), i JE &5 44 P2P
W) 26 EN A7 AE A AR TR AS ], 8% 1 h ) B AR SR e TS 0 30 AR R e U A

U LERFNHE R HAREOL T #2200 H ARG T — BT 557 R A SCHEWT L TC 45 4 P2P 2% 1 I S A7 e 1 1%
Lo ] 15 A e A SO T W 7 TR )8 EE % AL (directed  pervasion routing, [ #% DPR). 1ML P
oy AR BE R A E 1 F2.DPR TR [R23E i 2 il LK A flooding SRA5 21 JR 19 s (1 58 440 18], mT LA
random walk SRAFEE RV P91 £ RRE S B AR X L6475 8, 58 B 38 Ja 1077 55 il DL 50 DPR 158 M B 3))

F A 1)L LR J 892 SR S BB 35 (1) DPR {51, B I, 48 22 368 1 (90 845 SR 8k Hx K™ 30 b 1% 52 1 B8 £ 11
PR K 2T PR BE TTL J& DPR BSR4 M2 vb iR . b T K R TTL 38 402 % 4, i UL DPR 18 B 145 B
AL O(H),JXFEWHHEE DPR SCELAT Y B B JC 454 P2P 48 2% i S 70 T ZE A2 B0 = 3B A St L, 4 6 1)
A G T — Bk X AR AR SO A R IR A A

Destination
node D

—— Direct routing

Source node R ——— Pervasion routing

Fig.7 Directed pervasion routing (or DPR)
K 7 2 mBE 1 (DPR)
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42 ZREMEEMELHBERXNBE

LTI L M2 GURn It ML [ 6 IMARZR SIR CIT R 7 3¢ 235 % th DPR 1) 3 ARG A
SCHR Al I R ) T 45 K P2P 48 2 51k Local Pervasion and Directed Search, fii & 4 LPDS. 5.9 LPDS )4 A
AT —NE SRS O, (A2 F P i N ) 25900 DSR2 H P i N 2 AN SRR I 6 2 A MBS 40 i1 O LPDS %N
HEAT 40 2= A48 F P 2SR 1K) 2 A SCBR] K8 48 0C R UEAT 48 3R B2 55 I AH DY B4 4o P 19 0 0 02 2 A G Bl
1) AND, JUDK 48 2 45 REAT 212 5), LPDS(O,) 4075 WA 2.

ik 2. LPDS.

A0, RGBSR S r FIEWIEK O,

.

1o X5 5 7 R B 52 9] 30 R (AL Directed Search, 8RR DS)EUH A 175 5

() if HH7H S ) CP=x; else CP=pacp. TOPC 11CP & LT W4ty 7 B0 Ty 77

(2) if ((res=SearchinCluster(RI,0,))'=2) {7~ £ N & H AL 1 55 r K] res}

(3) else {next=Semanticlntegrate(RI,0,,& C®);

4) [ & next KIXFIRAL pacp,=(TYPE=DS||REQ=0,||TOPC=C?)}

2. PAEL SearchinCluster(RI,0,)

(1) res=Q; RI=&; IRl &— A=A BEH HH RIRWCES B9 215 XS FIvH 5l

(2) | #EEA B pacp=(TYPE=PS||TTL=1) IIPS /& Pervasion Search IR

(3) ZFF pacp N W E pacy M5 55 w 2R [BI1E B {(»,.0®)).(4,0(q)),...} (0.q,... 73 w [FI3E &)

(4) XFEEAUCE I (p,Op)), B RI HBAT p 5 S0, RI NGB L (p, O(p), 1); 0 AT, DK 0 1 35 -4 1

(5) Bt RIFZ vy 5 MR E/NHE T, 38 BV E50 (i W 2 K GER A BB ) I TR 38 315 s N res

(6) for (zeres) if (0O,z0(2)) res=res/{z}; return res

3. Q¥ SemanticIntegrate(RI,0,,& C?)

(1) #I=0; T=@; RI=D; IIRI 7% LA

(2) 4R FE Y 2 AR A pacy=(TYPE=PS||TTL=ttly [ITTL=0 %< H WL 15 p 1 N(p)f5 B

(3) MW B BIAE B @S RIS RI Ft 800y 5 MR BN T 5 BT s A5 BB & View

(4) T=BuildCIT(View)

(5) if (O(T.root)20,) {

(6) TE TS b RN L NS T (Y T)(O(T)=*)

(C*20(T")20,)A(VT")(C*20(T")20,)—>(O(T")=O(T")))

@) if (715 55 {next=T" T 1545 B, CP=0(next)}

8) else {next=LL T" Jg MR (¥ 784 Fp AR ] 45 A50b 175 45 B, CP=0(next) }

(9) else {

(10) ttl=ttl+1

(11) i (> BUE ) (R RIY

(12) else {goto (2)}

(13) }

MR I A w49 a8 FOR R AR O, 71 AL D 2 [ ) 26 R (ML A BE % O, 171 /i D BITERR T ), it EA
D AR » A T 2 BB R, AR & LPDS 4300 3 AN B (1) 7% N I8 R (SearchinCluster): 2 r £ T
el g W) B B AN SE T MT RN R (2) 1B XS (SemanticIntegrate): X r WA KILE T w1
SEF N r R AT BRI LR UE B SR E (IR LR TINERE), 5 X o6 45 5 T3 R I 5 - 0 T ) i%
7' H TR — & KT HE T KL (3) #%Wc4s (ClusterContraction): 5% T J5 JTHA4E T' g hL TX & —A
H B e B e g i B & U SemanticIntegrate 3B TCT" T/ T X FE, 2008 2 IRFEWLAE (5K

© HEBEERAET hipd/ www, jos. org. cn



B E AR S BEIMEITY R sEHM P2P Mk 2115

B bl S 48 2R DX Sl I i ) Sk i 4 21U AR T
43 {#EEELPDSHIATH RIS

PEAT P2P 48R LR AT TRk A P AN 32 B bR 2 4 2R 1 2 B ) R4 2R R I A S L T P2P R 4
F ) N I TR AAC T g MV SRV A5 B N 1Y R e BB, ST 38 4 R Bkl (average search hops, T #k ASH)ZE
AU A5 2R 38 BT T8 AR A 7 4 B R v g R R4S R A R A E i, T R O R AR LA
(packets per search, &R PPS)k 2 411241,

EIR 4. WP KRR S r FEHFSFE T W (reT),LPDS 2 0¥ & [11:4SH=0(1),PPS=0(1).

IE BT LPDS, 1 £l FICE 58 1) 48 SR E000 A0 1709 0 2 e AT IR N 48 R SearchInCluster, 5 W14 R 11 #%
O AEAEARR T SRS BRI - 3 Bk B 22 (BB 43715 B (k2 BB SearchiInCluster H 55 (2)4T~45(5)
A7), I FB 5315 S IE K res o4

re T ] LA sUAL Mt 3 NG A TVIN(r)| = 6,38, ST 35 55 r 1% R B0 T ML%O [y Jy 3 vk, o — AN 2
1T 1R AT AN NGBS HLRAF N () ANBIE NS BB KT XING) BB N E R BT T iy 2L 4
52 te T IRARJEAR B N(e). FFE L, BT ¢ A BB 1, N () B0 s SN0 sk BT TR 75799 5 - 8
(0] M=K (K 2 5573 ) ANB 38 B A B AT M A5 SE B2 R AT T I BT T s v
RI P T B 20 0 xMINT = <K 55— J5 11, 1 T (1-8°)<M /N, BRI HHE T AR SR B A 1R %,
JIT LUK ST 25 e RT A TS A LR AR AN DR M, 24 8 510k 2 R i) =" <K I At fig R 8 T

BEHF, HURF 1K TTL=1 [323E ¥ th BRI AT T LA ASH=1=0(1),PPS=K=0(1). O

EHE 5. Y reT I, LPDS V54K & nl 9 (1:4SH=0(logn),PPS=0(logn).

WE W re T LPDS A3 N B B B R i E e SR BB B BORTE b R 1 R% 2 7 B B

IS 2 B 3L SemanticIntegrate W 28 (6)1T 7T LLG H, B R i il EE& B BLIEE A H AR AE CIT k2
A LS 7 B0 T I 2L LUK 6 491, 40 S r=p,0,=Distributed databases, W) T w2 & d I AE R #%. LI, LPDS
38 g2 #3175 55 ,COMPUTER-COMMUNICATION NETWORKS).

SemanticIntegrate fI ] & PEE P T- 535 2 W pacy BB HIIBE IR 1], 5 9% Semanticlntegrate 1 % )
ASH=1t1,PPS=K"' Lrp ) 1t 2 g s h 3k B [R5 o F0 T () CIT 35 2597 75 A2 SRR FE . DR bk, 20 1 L 2 B B
(I B AN T 20 M0 R A% AR o 4. B0 T ML2O F11 LPDS F7AEBENLYE, T LA BT ol HO W1 EAE E[«e]]:

E[ul] =Y i x Pr(ed 5 Tig BRI 5 A TICIT Y 1),

A E= R IR B G A0 T ) CIT 75 pi v LR ] 8 Sk i AR mT UG Y s Ih 4R B T i AR B4R A2,
TEN 5 JBE S BRI RI A 815 T b (7 545

JT BA Pr(ttI=0 B} & E)=Pr(N(r)NT"#Q). ki T4 4387, P34 30 T ol A, 5 8w 3 77 TR 8 e T 11
P B k(r,t")=x(r,d). 125 R(9),Pr(e” e N(r))=1/(C"D7Y) T LA,

PrN() A T" % D) =1—(1 1j| 1T

- ék’(r,d)—l
I 8 M 4 T LUR A S UG T G 00 B A% T s GO AN 4, BT LA Pr(#e1=0 I 2 2 E)=1-1/e.
Pr(tti=1 B R E)=Pr((UsenpyNE)NT" #D), 0 THA seNE)HTH N)EH Pr(N(s)NT'=3)~1-1/e. Ji LA,
Pr(ttl=1 I K £ E)y=(1/e)x((1—(1/e) ). 2ol Pr(zti=i I R AE E)=(1/e)x(1/e)x...x (/e ) x (1— (/e)"") T LA,

i . 2 . .

2 1)z 1H| & 12 _ & 1Y e
Elttl|~ IX| — x|1-] — g IX| — gc IxX|—| = - .
L] g): [ecj [ (ecj] g‘ (ecj ;’ [eC] (€ -1)?

R, el B ERAE E[eel] 2 — A8 8K W Semanticlntegrate [f) ASH=PPS=0(1).

B BT RSB B AR B T - R T A LA SE T R T B U B 2 4R F T A R a e T (B8 Y
WAL &) 13 BuildCIT W EAER(d,Od)yMAE] CIT Hif, CIT BB T A8 » 1T I s T (5L 2 i3
Semanticlntegrate ' [1i5 ] (5)). 18 74 45 NG BLBETF BINT 05 & 5717 20 & AL 58 0 B% AL E T 2 d' &b
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PAT T 518 it N 8 1T LU 1F d AP AT 1 LR 13 B I L5 @ R T 1) CIT Y 570 T 8%, 1"
WAL TeT" T Xt 5e il T LPDS I 4n 5k T LT 1 20 41 48 d A 3WAT Semanticntegrate /) ASH F1 PPS {152
WHLIR I, re T I LPDS ) ASH=PPS=0(1) x5 45 5L

KRR A HAT TST" T 55 T'cP(G), it LRI A R 2 £ 25 CIT f1m=L=0(logn).

Zit LI re T W R E I LPDS 1) ASH=PPS=0(logn). O
T
:': E:
A N
v
U’Node r
x(r.d)

Fig.8 Situation of finding common ancestor of » and T in CIT
K8 #8 CIT LRI r K1 T A SEAH 5G4 55 (1

EIE 6. ML?O L1423k LPDS &l 7 JiE (1.

UE U5 2 W, LPDS S K B A I TR A2 7R A AN 1 ) B 1 T 467 UL AT SR N8R SearchinCluster
15 SR A SemanticIntegrate. JE B 4 R, FE N RIGE T ASH F1 PPS 2% 40w H 5 LW, i XOR Gt i) ASH
FPPS 25 0 BT DA AN 32 10 % ph 6 0 s 3 B ASH RN PPS T3 % 5 e B 5 R W, LPDS H € [ % th 48
1k AN O(logn). K, ML?O _E404T LPDS &3 i) ASH=PPS=0(logn), s T 4§ JE . O

BT 4~E B 6 A AT IR AR B T8 A — BUN BIAREREE 71 LR KRR A& P2P BREE i 5 s Ml 447 140 4 A —
SETERAT A X 3 4 ) ML2O &5, s - 4ED 2R 5 145 B T i S A A 10O S [N 22 0T g S e ke
Il B B R BRI R B A TeT T Wi T AF 13 S5 Bs TAERREE It ASH F1 PPS W] fE4s B3 KT O(logn).{H
H T SEBR IR P2P 38 2% SR LA SR Bk R0 3 A7 Ak £ S (R0 T SCME 3 [ It 2 48 37 5 10y 2 32 2l s 110281 mL?0
4 4544« LPDS 1) 5% P 14 22 R0 55350 1 S 2R B AR U PR 4 28 o5 3 90 TR P 10 R 25 . TR, A S HH 1 1Y)
L5 0 RN R B AE SE By P2P FRBE B RS [ 4 AR A SO 0 BLSE RO BOAIE T IX 45 L.

5 SERIIERLER

51 #HBKBFAE

IS 26 W 2 R AE S PlanetSimP28l [ Szl T ML2O 7 2% W 4% 3178 ML2O J5Rl b seil 758 M s 1 &
L LPDS. N IAIE IR To 4 i P2P &R BIE NI AT A, W45 v (1)1 s A4 n AL 100~10000 A8 4k 53 41 7E B0 AIF
R P REI, A SC UL ACM Topic ontology™ i (I HE &4 g P2P 90 4% 41 i 3L 52 1) A 78, 7] It LS S Mt &
YE K P2P ¥ 1) =48] 1 I 2% 4] 26 46 I B Y ACM Topic ontology 4 7 & J5 #4381 ST BE L 43 A1 43 R 45 ™
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