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Abstract: Most of the existing peer-to-peer (P2P) systems only support simple title-based search, and users
cannot search the data based on their content. Top-k query is widely used in the search engine and gains great
success. However, Processing top-k query in pure P2P network is very challenging because a P2P system is a
dynamic and decentralized system. An efficient hierarchical top-k query processing algorithm based on histogram is
proposed. First, a distributed query processing model for top-k query is proposed. It does top-k query in a
hierarchical way. Ranking and merging of documents are distributed across the peers, which takes full advantage of
the computing resource of the network. Next, a histogram is constructed for each peer according to the top k results
returned by the peer, and used to estimate the possible upper bound of the score for the peer. By the histogram
information, the most possible peers are selected to send the query, so as to greatly improve the search efficiency.
Experimental results show that the top-k query improves the query effectiveness, and the histogram improves the
query efficiency.
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Peer-to-Peer(P2P), XU FR X 45 W) 44 BN 25 51, 2 4 Hir i E IR 34 . FRTK 2 201 P2P AR 48 A SCRFHE T S0
W RIZUIRE T P2P RSN . Top-k Arifi7E Web #8251 ) 12 Mo A I 3R45 1 B K ¥ s . 481
Google, &5 I 71 1], & #fS 82 [1] VG 4% 755 14 top 10 4> Web UL FATT A5 S48 P2P RGE R AE & Al Web 18 R 5] %
—HEDTAE, N A AW ] top & A VEFC S5 R T P AEAE A L BT AT IR [ 45 2R T OGRS —
P73 45 R IR, 7 P2P R BEAT top-k L a0 F D, E T 20 190 2% e 0[] ISt b v 17 PP BRI R

H1T" P2P ZR 48 P ANAE A 0 12 1 A0, 100 5% o A 1 st T LB R N BIGE HH AR ¢, A B P2P 188 T BEAT
top-k B WL+ 70 B A PRANE K A SCUHE T W ATfESL ) P2P A8 R AT A 2 top-k 250, FATTRE 2 (1 [H]
B P AEARG A SO B4 — AN, AT REE LA R, MR, N T B N BUR LR R P2P
25 5 A i UL RS top & AN SCAY.

ASCER M T —FhEE T EH T K2R top-k B G BATR AR AL TSI A ) top-k 7).
U 16 75 ) B3 (vector space model, ik VSM)MHEAT A ML) top-k 1 i),4K J5 AL R 21 10 T A7 15 501K top-k
SRR top-k S5 2Rt T P2P AR AW AR AR AT UM — AR A SR R 7R, 3RA TR LAy R AT top-k &
WL 71 IR A top-k G5 R 47 A0 1L SOR Y RURERITAT )L 115 )UK top-k G R MAMIK top-k 45 K7™ A el
(K] top-k G5 B 53 JZ 1 top-k F A 45 R AR P A0 5 I 23 HUE) 9 26 mP IR 26 AN 9 0, 78 20 R T 19 6 o ) T B B2 U
o145 R BRI AT 5 9, U 5 19 top-k NG5 R ) b Ak 3, U ANHE Qi B 1 45 R AE £ ORI i e
PR D e, PR 48 T R 4 0 BRATAR A peer(H k)R B (45 R A peer #4377 LA EL T I A H oK
(K B WA T peer AT RER 70 B0 LB X peer BEAT B+, # BT AW K] — L2 0 F] 20 BL (A8 FLIE 1 top-k 45 40, 3 =1
TR R SR i REAN LY L L B BT B 2 R L T IR R L 1Y s [ 4 2R
SN BT WL D AN G L S i S T 7 R B A A R AT, T B AT L B B R O N Y A
T3 B AR WAR AN A SO 5T 55 730 2 top-k SE%3EAT T PERE 73BT, JF F SERIE W2 SR 2 A 2K 0.

1 528 Top-k Eif

HI T P2P RGN EUIN . SIS RS, R G AFAE O P 19 AT ASh 2 i AR H 199 45,
D16, P2P FA 5 T 1K) top-k 25 1 200 LA — 7ol 58 42 20 UK 77 ACHEAT ) I 0 2 2% B8 4% o (0 3 A DN IRt AT ¥ 5
25 P2P PAEE T top-k BRI, SR 5 TR 2 JR 1 top-k B ISLVE.

1.1 @ P2PIRETHY Top-kﬁi’lﬂ P kil a Query initiator

4li[f) P2P M4 (I Gnutella) (3 R 2 —Fh #0483
SR T HEAT A Hb A 2RO TR R A 1 T A A S
AR B A TTL 4 AR R — U TTL 3 1,4
TTL=0 I, stfes i AL 3B 20 .4 T By 1kl i 1 7= 2 45 A o 6L f/ "?f\? v
HAT — A Ml — (1 25 4 SR A S A 2 ) A A, 0 5 R 2 é/ é \b

] 1

¢ Neighborhood

Leaf node(77L=0 or
has no neighborhood)

T I, 7 A TR AL B . T DX A e
A W S e, P 1 o R R A a R A, S A O A ,
AT A AR R T AP A AR SR AR R TTL “ngwwgfm@“%
1,4 TTL=0 508 A 40 11 240 I 74 41, SR

LB AT R T R A X
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(1) 12 P & QueryTree(P,Q,TTL) MR 1Y £,

(2) B4 TTL=0 553515 i P B AR a0 OB 1 05 P ISR 1), B W Query Tree(P,Q,TTL) A AL
TP

(3) M ARV AL PPy Py AT KL P B ST RO 5 P IR ALSR T ), &1 O 1) # A% 3179 5
P\,P,,...,P,.QueryTree(P,,Q,TTL—1),QueryTree(P,,Q,TTL-1),...,QueryTree(P,,Q,TTL-1) N I QueryTree(P,Q,
TTLYWTH, EATIARTT 5550 54 PPy Py 7T 58 PN PPy, P, ALY LA T 7 1R BT 1 = A B0 1 R
P(1<i<n)SGHTELWEIRL A QUMM ER Y &3 P 245 51 P, A [H] %

T MR IATE X P2P T top-k A E R AWK h 5 AW ILEC Y top & DEERL BT IRATE A
1158 A 77 AR 45 R A SORS L top-k B R 8 R 5 A B UL I F) top & /> SCRS 2 WA o TG 99 s 1 43
SCRSAE A — AN SCRYEE top-k B i) DU B2 48 2R SCR 4 b 55 A s g AHABLRY top & AN SCAS.

BAIFI ] VSM BEAT top-k T i), top-k BA BRI SRS FIE 1) A9 ARABLE R 50 4R 8 A AL BE B 30048 STRY 3T 49, 9y
Hdse B IHT kA SCRIAE R top-k 45 FI [n]. SRS 0 A 18 ) AH AL E S8 o v S5 SRS 1] 60 0 18 1) 5 1) O S AR 544 T
it HAR A Al

S, Ao LA, )
ld;1x]q]
Horr, Jj LG AT SCRY d RIS g (KRR IR, d, = (W Wy s W) 5 G = (W s Wy e W ) Wi R Wy 53 IR I8
Tl 6 AESCRS o, AN g B n) 8 2 TR PR S R R I T ) £ 0 SRR AR

SCAY R A AT — 8K B TF*IDF R 7= 25, TF (term frequency)# 7~ 18 4, IDF (inverse document frequency)
Fen SR A g BT R A Ch

[y xlog(N/n,) ?2)

W=
: \/Z,,ed/ (£, xlog(N /n)F

o, i 6 7ESCRY d, B IBUTE £, i 1 4 SCRY d SRR LN 3 SCRAT B, o SCRAE AT 1 1 SCR AL,
I3 BEA A — AL AT

AV ) (R F AR ] S B U P OGR4 1 B4R 0,10 A G AR A R R
LA U 0. R4 FRAT T ) 285 30 1) B b AT I — A AR B

@), T SO AR B 7 B S SR AR AR R B, SORY ) S ESORT SORS AR s AR £ B SR B AR AR
RGP, XU F B ARAR A 5 3RAF AHAE P2P N3G T Hy T 45 2 23 HU « Bh A IR, AN A Hh O 4 11 1,9 s ] B
BE IS I N RIIE H 0 265 L GE T AT A B SORS A R IR 0, S A — e R B SR SR RS B
I, B A L SE R0 2 N1 RUIRAE B 2R S BT top-k B, 28 5 REE T 1Y Y top-k 45 A AR Al
(1 top-k S5 2R FRATRE WA 2% ob (R R R0F B — MER G, A VSM ZBEAT AL top-k 2 ) BB AN [H]
T IR ] (R SRS 43 BOn] LA R LA, e S P2P FREE N ) top-k BREA

Top-k(P,Q,TTL)=max,({Local-Top-k(P;,Q)|P;€ QueryTree(P,Q,TTL)}) 3)

ot P OB W Q WA /L, TTL & WBELP, I B QueryTree(P,Q,TTL) T % o 1719 55, Local-Top-k }71i
R P A top-k PR R FH VSM I 4% 5Z AR ABLE B8 B0 (R (D)) E A A Hb top-k BR 25, IR [R] A 1 5 25 9] 35 4 DR I top
kAN SR max 7 SR B W T R top-A 45 R O 23 B KR & AN SORIE D fe 28 (1) top-k 45 2R 0R 1],
1.2 SEHTop-kENE %

S A top-k B& EL(ZN(3)), BT IR 43 M vA 2 (1773 B0 T 2 e # v AR — BR AT w4 Sk 7R  Fe i) n] LABE TiX
BRAT I 53 S5 01 55 top-k B H K 45 AR A5 I 43 A 21 90 45 v 6 2 AN 5 B, SEI0 2 A U9 top-k i) Ho ik
pu /S Rr s A VT

Top-ki(P,Q,TTL)=max(Local-Top-k(P,Q),Top-k\(P\,Q, TTL—1),...,Top-k\(P,,Q, TTL—1)) 4)
Top-k,(P,Q,0)=Local-Top-k(P,Q) %)
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PPy, P, 75 BUP AR R IR AW QueryTree(P,Q,TTL) TR I N5 s P I LT MG &) 3% R
ILEETT R PPy, Py 53 AT top-k BT 1L P R T HEAT ALY top-k A, IE R LT 1L PPy, P, IR
[BIf] top-k &5 S, AE AR top-k 25 HL T 75 s (TTL 24 0 B VA A0 175 s AT A (1) top-k 2510,
top-k 45 HLIR [ 458 I AL S fL A AL B ) F 3R JE AT, B A B ) top-k A5 AL 8] 1
AT R A A AT B R [PIAS IR top-k 45 B4 SO LT R b SRARTT AR doe, £ IR[FIY top-k 4 IR LLACAHIIK)
top-k 45 4L, AL top-k 45 AL, 4k SR B 45 75 i1 a1 A a ZREEY A b AN A ¢ IR [EI11 top-k 45 SR DL R AR HIIK
top-k 45 H, 72 AR 44 1) top-k A5 L IR B4 H P

EIE 1. 7JZI top-k AL IEHH 1, B0 X (4),(5) 5 T-X(3).

H B A 2030 T DUAR S By M e ) U B A

LA LT T RS R I 20 E top-k A HI B

Bkl T BRI ZE top-k &l broadcastTopKQuery.

i A T R top-k SR
P.broadcastTopKQuery(query,TTL,k)
begin
localResult=local TopKQuery(query,k);
if (TTL==0) then return(/ocalResult);
for each of my neighbors P; do
begin
if P; is not visited then
peerResult=P;broadcastTopKQuery(query,TTL-1,k);
end
overallResult=MergeResult(localResult,peerResult,,peerResult,,...,peerResult, k);
return(overallResult);

end
2 FIRAEFHE#HIT Peer i

HE 1 RT3 7 20 I A W, 8 AR I IR, FRAT T A5 BE A A 1 A% 1 (0 4 B8 2R S e
FRLEA AL B TCIE top-k &5 50715 250 T 46 /N8 2R (030 L BRAT AR 41 peer IR M1 top-k 45 4 peer #4 3 H 5 K,
I 77 B R R i) B G v peer AT RE M) 2 250 E R, RIA 0B b B peer 2 R AR B4 B 4,25 100 SCAS 119 40 B B,
XT peer MEAT L4, 3 B AR 1K) — LU0 H 3 B (O ELIE ) top-k 45 5%), A2 i 8 R I .

2.1 BEFEmME

TR B R g By B2 0, 3RATT 1 S A SR AR ARLSE o ) — PR

MR 1 BRSCRY o FIE D g () ) S A e U Al Ak B U AR ALLRE B B Sim(d ;. q) =) w, w2 S i
W B E AN SRS dy M d, d, = (W15 Wy 150 Wy1) d, = (Wygs Wy gses W, ) B X T A BT W, # 0 B
Wiy 2 W, JU Sim(d,,q) > Sim(d,,q) .

B peer & [0 1) top-k &5 FEA AL SCR IR 23 250, T HL A5 SORS 1) o a8 s AR 14 ot 1, 3RATT AT AR AT peer
IR BN top-k A I 45 A peer I 77 B tHF P2P FREE T 1 & 15 Al B EOH SC(LEE 1.1 749), K64 peer #4
FARFPBIE KL AW g 7F peer A LIIBKECH TTL,peer 4 RIS EW ¢ AR top-k LY N
(dydosdio d, = (W, Wy esw, ) JSCRS di(1<j <k I RRTR, G = (W, Wy, 0w, ) HEEH g TR
2 Jj LG WEH e X AW g PRI RET 6w, 20, RATTHE 4 78 top-k ORI E R, B
W, g = MaxX, o w,  IFREE peer A BB TTL I 5 B0 Histogram , gy = {(t;,W, 4y = Max, o, w, ) |w,, #0} .
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TS peer A4 A X T ) g %5 B LW UpperScore, oy = W xw, . PR L AR R E

wig#0  DATTL iq
UpperScore, , r, 2 Sim(d ;,q),1 < j<k ST di(1< <k )R peer 4 R E W) g BAHLNHT £ AN SCRAET
PA peer 4 AR T QueryTree(4,q, TTL) AR top-k 45 K, R UpperScore, 4 rr, — % K T-55 T LA peer 4 AR
5B QueryTree(A,q, TTLY T35 T SCRA ) 20 H b IR AR B AE TTL 6 B ¥ 15 /ORI FIAR 35
AT AH G SCRS (R IR B, AR T- 2530 ¢ 105, 5 70 B2 B .

T IX LY By B — R RS R BT BN [ T ek S BT L O AW R A OB A LA
SCRY A AL B BRH T8 REOR F B S T peer AT RE HI 2 B0 BRI EAT peer HEHE.

Mg T By LI AT LUR 5 B X A 5 A W g kit peer 4 140 $ B BRI A ¢/ 7 peer 4 EIFIBE
R TTLG' = (4, ey ) H3 251 g/ I 265, VB peer A4 MRS 201 ¢/ 104 4 E PR

UpperScor €y AT = Zx[aﬁmgmm 4 77y ATTL=min {TTL,|TTL, >TTL'} Wiarm X Wig +zﬁ311ixmgram .71 (t;€Histogram A_TTL/\TTLzTTL’)l *Wig ()

Bt peer 4 (¥ BT B P AR ECOR T55 T TTL 1) H 5 BOF BSOS o, AT S S TTL SR i B
Ji B AU EBR wy oy VI peer 4 143 B b BRI, BAT T HGR: KACE 1 15 peer 4 1230 BB T 253 15
AR AL B VE B 7R 0~1 2 18], 40 20Q2) 7 MU KA 1 BE 0% CRAUEAN v 1R 20 B L R — 52 R T SEBR K 23
£ E .

M EJT B peer AHXS T ¢ 140 0 L BRZAKER . —J7 M0, 2 & o' IR G B - #RANTE JL 7 B
LI, UpperScore,, ;= D 1xw, ; SEIRK TS5 peer (3084 2380 b B 55— J5 T M 25340 ¢ 1) top-k 421
ST T BN A g 2 IEAA R 2 g BN — 58 1E A, L B R OB T  IAEE E R wy T BB/ TS B A
W A5 R R o AR _EBR R 2 HUE 00, B0 B TH I peer 7380 BRI KT SEBR IR 2 2 L BR.

5 top-k A AR, BT BB 43 2 K886 T U AN LT s AL BT B A RN LT R A Bk
B ER T AT AR )L 709 R [l 7y 5 SRt 37 B 7 B DR A 5 )L 9 R S il S T WL R R A I HEAT
H7 BT LD B B2 H G R
22 BEHLEMEHR

H T FRAT AR 23 13 0] 1 top-A 5 SR ALt 7 P, B P ) AR A A0 iR B8R AT 19 ) S 4E 5 LT IR R AR
AR/ B L P R R AN B L B S R A AR YR peer 4 SR [FI top-k BT IEE R, VLA AR T
;15 top-k SCRY PRI L BR W'y gy fBCU1 peer 4 BRECH TTL (1) 77 B Histogramy rg, " AN 5 1 Q7 1,000
N (tWiarr) BV EH T Histogramy rry 1575 W LEECE T5 B SR8 7 ¢ BORCE EBR w7y B0 W g RN
W oa rri>Wia,rr, S BB 5 B A SGHET 1 R BB w7 15 OREE wy g g AR

H1F 7 rp OB - AL EE b B g st b B B A R AT LR b BR AR 43 ok oK i 3X(6) P 4T peer
G BCEWRIIAG THE UpperScorey 4 gy W23 BRI (1 T FRATIRE peer (11535 L BRBEAT peer EH%, B U7 K #1X
Tt A VH R 2 5 W) ) T ) AR 80, S BV il i 22 B JE AT G 5 —J7 L ID T P2P RGN ARS, A L
P AT LU b S S SR AN top-k S5 RIS AT BEILAE L T top-k 45 AL IR 1, AT 5 2 5 1) 7
7 V& ORAIE T VA S e v Afe B B B el — AN S S R AT T IR 2 AT A Y 6T peer A BEECH TTL
B 7 B Histogram, rr, PO FIPTA KRBT 1, JORALUE REET o (S peer 4, WBKECH TTL, AT top-k
AR LT 3R 4% R top-k WIS (500%: 1), BRI peer A 3R [MI 1) top-k 45 SR 508 B 7 B b 1R o 1, 0GB 7
4 7F Histogram, rry, 1T IBCE B BR 'y y pry, — 38 2 BA peer 4 W T QueryTree(d,t, TTL) T A0 75 I SC RS Hh
; FRVRCEE b BB 7 B 7 P A T AR 0 05 2 18 47 8 e 328 A8 09 st S AT 1 W Ak AT ol 3.
2.3 EFEHEAEKIPeeri ¥

R E 7 AL T T peer v BEMI 4325 L R, B AT T LIAR3E peer 193 20 L BR XS peer BE4T £ 1 565 peer #EAT
HE P A % By B I 1) peer RIE AW AR WA HTIR R top-k SCRS IR /N BOK T3 T RN peer 3% 1
PR, UEHA R R 1K peer AL ELIE T top-k 45 98,15 11 4% 42 2 A ik, 13 B AL 1Y) top-k 4534

BRI 1L, TRA IS 2R T H 7 B4 2 top-k A1 selectedTopKQuery.

k2 ST HITKEIMAZ top-k I 7% selectedTopKQuery.
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i N top-k B query, BB TTL k& Jy ik [B] 45 WA B P o AT 2R A5 4.

i A T R top-k SR

P.selectedTopKQuery(query,TTL k)

begin

localResult=local TopKQuery(query,k);
if (TTL==0) then return(/ocalResult);
for each of my neighbors P; do
peerUpperScore=estimatePeerScore(P,,query, TTL—1);
I peerUpperScore; N KN /INIIRFXT P AT HEFR UK HELTE 7 11) peer B4 4 {P,Ps,....P,};
overallResult=localResult,
for (i=1;i<=n;i++) do
begin
minScore=minTopKScore(overallResult);
if (minScore>=peerUpperScore;) and (Count(overallResult)>=k) then return(overallResult);
if P; is not visited then
begin
peerResult=P;.selectedTopKQuery(query, TTL-1,k);
updateHistogram(peerResult;,query, TTL—1);
overallResult=MergeResult(overallResult,peerResult,; k);
end
end
return(overallResult);

end

A LA 5000 2 a8 5 TR A )RR IR B TR AR S T R T AR peer RIRER) 20 BB FRXS peer #EAT 1
PR UOR LA W) I s 3 EBR AN T 58 T 2400 top-k SCRY 18R /43 B0, LAZ S s R TR A 5 1 E
(¥ top-k &5 J,IX LAY Ut WL DE 3, T v 1 HE R IO RCR . ot T L7 BRI peer & 1] F) 45 SREEAT 32, PR E T
G6 PAT IS BEAS 5 s CRAE AR U7 i) 2,40 24 T ) 8 M R 38 75 1) BB A 7 980 (R AT, BT TR e M T Az 1] £
top-k £ S SRS AU BT A v peer T AR 23 Bl b IR B — 25 T8 AT R B R T I R IORR.

HI5F 2.1 1 Bt e vl S A BT BAG T peer (93 B b BRANJE KRG 1. AT RERL R, S B007 1) — 2L T Y
AL E TR top-k 8554, 1 ] it /), 3 BU s — L6777 L AN REHR BT A7 1 top-k 45 R K2 B B0 N, H T I#
i v peer 73 H b IR OK TS B 1 73 B b PR SE B0 UE W, BT B K 5 22 A1 R0, B REAE FE A AN S i 2 W ROR 1
DL RO o 73 ) 5.

2.4 FRBIMMAFAR K

P2P P 45 1) — AN BRI Al A 0 2 2 B AS 19,1 fURT BB BRI AR Y 45 7E P2P [ ER A% T HEAT top-k 7%
WL BT B A AR H

FRPG S 2, 84T P AR 25 5 1 Ak B4 A R 0 N RO H 7 N TR 48 (95 R A, B T AN AE A s E T
K, i 2(6), 9 A AT g o LR A UpperScore, , = z;lx w,, »UpperScore, ;21 T SCORS ) 4 B
0 F 1 Z [A) AR S50 2,— 8 PRAE U7 0] 15 50 A, TR 15 5 A4 1R B top-k 25 B, JEHT 15 5 A 1R B 77 B 9 T 199 4%
BT A AL KR 0% 2,0 248 2R LAt A, 1 3005 A2 A 1 26 1 A5 1 Dy B 1 R R A e IR HE A, T A d
RIS KL e VAT Wi W2, A 40 A 1) A% 45 719 i (T4 A2 2411 top-k &5 AR ee /> SCRS 73 BN T35 0 £ 120 400 BB, 4%
SR H T RA R LT s8R m) o B 7 L)L 75 pUR AR AU AR R B )L T N E
77 VAR R B B — BN ) J5 o L7799 U L7 PRI I, ST 4 A 1 T S FRAT R AR5 4 05 528 p ko
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B IR H 0 2 O 1 5 .
3 MERESHR

A BAVE N FET H T ERTE top-k TWEIEEE )RS BT FA1 T 225 B N e hs A2 6640
DR 245 0 A AR A 2 v T 1 ) R B AR A
3.1 FHEANM

T FFEH R S EARAEE T B S 2.1 5 AIHE, oA AN TE AR A SR LT AR R
ROIR B top-k 25 8,24 JL T b 8 B 7 BLAR BT RS Noeignpor 28 85 10 BFN Q0 J8 15 BUH Ny, AN [R]85k
B L TT B N o 4 L TT B R ) B A B IR 1R T 38K R Len g, W 50T 15 2 B AT it 25 F) 1
neighbor x Nterm X (Len ahs 8) (7)
o 5 7 B R A SO 0 B — AN SR B AN TR 1) L PR A double 287 8 AN T EL O BT AT A
WREE R N B2 ORI AL P (R 51 20 H AR/ 35 A WA H 3 2 N,y DT REZR AR K, FRATT T AR
SE Nigm W R H ,F K A 00 B /0 8 LRU(least recently used) 5 WS 3E AT VA UK, (R B 5 B A A7l i FH 1) O gk
T AR T B OB T AT TR S KA 1 peer 1920 B B, W (6). B T-FATH peer GEEA
[ R (1) L 5 R LA A AN IR A8 T B 2001 22 20 FRATT o] A R ol g K ) ik e gt — 20 R 1 L 7 I I A7 it o
3.2 MEBEERN

I 24 (1) 308 A A AN 75 A B 1R 72 1 SO AT 1t AN 25 RE SCRY T IR AR i i, AOR T SCRS ORI AT L 2 1
A I FR (R H A v B4R B 25 ) i 75 16 A% i i AR i A0 KA SORS, A W00 10 187 S BN Nopeors B R T Nyseryiorm
A RBET, W OB T 1K BE R Len gueryorms Wi AL 3715 50K
peer -DxN queryiern x Len queryierm T (N ,,,, —)xKx(8+(Len +8)x N quemerm) (8)

K FRAT R I8 T S b 7 BAR R N B AL EFT G M Bk 1P KA MIE B8 BAERE R v g
PR 1 1] AR A 2 5 A T R385 (N peer— DXN gueryterm* L€ gueryrerm 2 15 WA 50 (R 2953, J5 21388 40
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SCRSEERI 3 45 0 2% TP R8N 35 R0 SCREAS SRV S AP IE 2 AN i L
Table 1 Parameter and settings

x1 ZHE

Parameter name Default value Description
Network topology power-law The topology of network, with outdegree of 3.6
Network size 1000 The number of peers in the network
TTL 5 The time-of-live of a query message
k 10 The number of documents returned
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AR RTICRH VSM #)[1 precision Fl recall 15 Ay BEAR ) 3 47 45 W, v1- 5L A X precision Al recall 1E A4 top-k £
W i AR AE S AR

AHX} precision=precision/4E #1 . & 5 [1] precision (12)
FAXT recall=recall/8 H K& 5| 1 recall (13)
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Fig.2 Relative average precision and recall of top-k query against number of documents returned
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Fig.3 Relative average precision and recall of top-k query against different 77L (K=10)
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Fig.4 Relative average precision and recall of top-k query in dynamic network environment
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Fig.5 Average number of visited nodes Fig.6 Influence of efficiency under parallel

of top-k query query processing
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