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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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25t P2P PREE T top-k BRI, SR 5 T RERR 1 2 JR 9 top-k B IALVE.
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TP

(3) M ARV AL PP, Py AT KL P BT RO 5 P IR AL SR ), & O 1) 5 R 3174 s
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TTLYWTH, EATIARTT 5500 B4 PPy Py 7T 58 PN PPy, P, ALY LA T 7 1R BT 1 7= A B 1 R
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i A T R ALY 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
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PA peer 4 AR FH QueryTree(4,q, TTL) W AR top-k 45 K, R UpperScore, 4 rr, — % K T-55 T LA peer 4 AR
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H T FRAT AR 25 13 0] 1 top-A 5 SR ALt 7 P, B P ) AR A 10 i B8R AT 19 2)) S 4 57 LT I R AR
AR/ B L P R R AN B L B R A AR peer 4 IR IFIY top-k BTSSR, U SEAEAS B S T
1, 15 top-k SCRY P R L BR W'y gy fBCU1 peer 4 BRECH TTL 1) 77 B Histogramy rr, " AN &5 1 SCHEF- 1, 0
N W iarr) BV E T Histogramy rry 1575 W LEECE T5 B Q87 ¢ BORCE EBR w7y B W g AR
W oa e > Wi rr, S BB 5 B A SGHET o R BB w7 5 TOREE wy g g AR

H1 T L7 P e OB AL EE b B g st b B B A (R AT R b B AR 43 ok oK. b 3X(6) P 4T peer
G BCEWRIIAG THE UpperScorey 4 gy W23 ORI (1 T RATIE peer (1953 % L BRBEAT peer 6+, B 7 K #1X
Tt AV 0 2 5 W) 38 T ) R 80, S BV el i 22 TS AT G 5 — O LIS P2P RS AR RS, A L
P 5 AT LA eS8 S SR AN top-k S5 RIS AU BEILAE AL T top-k &5 AL IR 0, AT 5 2 5 1) 7
7 VL ORAIE T VA I e v Afe kB B B el — AN S S SRR AT T IR v AT A 1 %) peer A BRECH TTL
B 7 B Histogram, rr, PAOE FIITA KRBT 1, JORALUE REET o IS peer 4, WBRECH TTL,BEAT top-k
BRI HE T 3R 4 R top-k W S50 1), FERLAE peer A 3R [MI 1) top-k 45 S 508 B B b 1R o 1, 0GB 7
4 7F Histogram, rry, BT IBCE B BR W'y y pry, — 58 52 BA peer 4 W T QueryTree(d,t, TTL) T A0 75 I SC RS
t; FRVRUEE b B 7 B 7 P 0 T LR 0 49 2 18 47 8 e 328 AP0 R S AT 1 B Ak B AT ol 3.
2.3 EFEHEAEKIPeerit®

R E 7 AL T T peer v BEM 4325 L R, B AT T LIAR 3E peer 193 20 L BR XS peer BE4T £ 1 565 peer #EAT
HE P A % By B0 I 1) peer JRIE AW AR WA HTIR [P top-k SCRS IR /N BOK T3 T RN peer 3% 1
PR, UEHA AR R 1K peer AL ELIE T top-k 45 98,15 11 4% 42 2 A ik, 13 B AL 1) top-k 4534

BRI 1L TRA IS 2R T H 7 B M4 2 top-k )51 selectedTopKQuery.
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i N top-k B query, BB TTL k& Jy ik [B] 45 WA B P o AT 25 A5 4.

i A T R ALY 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 KEN/INIIRFXT P AT HEFE BN HELTE 7 1) peer 5 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
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U6 AT I AEAS 5 s CRAE AR U7 i) 2,40 24 T ) 8 M R 38 75 1) BB A 7 90 (R 4R AT, BT TR 2 M Y Az 1] £
top-k £ S SRS AU LT A v peer AR 23 i b IR B — 25 T8 AT R B R T SR IOROCR.

HI5F 2.1 71 Bt e vl S A BT B T peer (93 i b BRANJE KRG 1. € AT RERL R, 5 3007 1) — 2L TG T A
AL E TLIE R top-k 8554, 1 it /), 3 BUk L8795 S AN GEHR BT A7 19 top-k 45 R K2 HUE B0 N, H T I
i TH R peer 43 # L BR Y5O0 T 52 B i) 23 H L RS2 R WY, 007 11 1R 5 3k 2 A7 R0, 8 BB A e A A 56 0 2 4 28R 1)
(LRI NN RNl P S
2.4 TIRBIMMAFAR B

P2P P 45 1) — A BRI Al A 0 2 2 B AS 19,1 fURT BB BRI FIAR 1 45 7E P2P [ ER A% T HEAT top-k 7%
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FRPGE 2, 34T TP AR 25 5 B Ak B4 A R 0 N RO H 9T N TR 48 (95 R A, B T ANAE R s E T
K, i 2(6), 5 A A T2 g o LR A UpperScore, , = z;lx w,, »UpperScore, 21 T SOR ) 4 B
0 F 1 Z [A) AR 300 2,— 8 PRAIE U7 7] 15 10 A, TR 15 5 A4 1R B top-k 25 B, T BT 15 5 A 1R B 77 B 39 T 199 4%
BT A AL KR 0% 2,k 48 2R LAt A, T 305 A2 A T 26 1 A At D T 1 R R A e IR HE A, T A d
RIS KL e VAT Wi 2, A 40 A 1) I 45 719 i (T4 A2 21T top-k &5 AR dee /> SCRS 73 BN T-75 £ 120 400 BB, 4%
SR H T RAT R LT s 8 m0) 2 ar B 7 L)L 75 fUR AR A AR R B )L T N E
77 VR R B B — BN ) J5 o L7799 Ui L7 PRI I, ST 4 A 1 T SR FRAT DR AR5 4 5 S0 op kY



546 Journal of Software #RAFFIR  2005,16(4)

B A IR th X 5 R 1 5.
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SOIR B top-k 25 8,24 JL 19 b 8 B 5 BLAR BT RIS Noeignpor 28 85 50 BFN Q0 J8 15 RUH Npgy, AN A 8k
B B TT B N orm 4 L TT B R ) B A BB 1R T 38K R Len g, W 50T 15 2 MO AT it 25 F) 1
neighbor x Nterm X (Len + 8) (7)
o 5 7 B R A SO 0 B — AN SR B A TR 1)L PRI A double 28 8 AN T E O BT A7 i A
WRBT B Ny BRSO B R 51 A2 B AR /N 5 B H (138 2 Nogy W REIEITAL R FRATTRT LA
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TR AR BT B R e AR B KB 1 S peer 10050 LBR, L0(6). th T 3ATA peer G @A
[ R () L 7 L R LA A AN IR A8 T B 3001 22 /0 FRATT o] A R ol g K ) ik e gt — 20 R 1 L 7 I I A7 it o
3.2 MERERN

W 24 () 308 A A AN 75 A B 1R 7 1 SO AT 1 AN 25 RE SCRY T IR AR i i, O T SCRS RO/ AT L 2 1
A I TR R H 2 v B4R B 25 ) i 75 160 A% i i AR e A0 KA SORS, A W00 10 1879 5B Nopeors BT Nyveryiorm
A RBET, B WO T 1K BE R Len gueryorms Wi AL 715 50K
peer -DxN queryiern x Len queryierm T (N ,,,., —)xKx(8+(Len +8)x N quemerm) (8)

K FRAT IR T S b 7 BAR R ) N R AL EFT G M Bk 1P KA IE B8 BAE R R v g
PR 1 1] A A 2 5 A T R385 (N peer— DXN gueryterm* L€ gueryrerm 21X WA 50 (1 8 T2 3, J5 2138 40
top-k &5 JE AL IR 70 R 9] 1) 45 B 2 SOR I 2 2R double 288, 7 8 AN, T AL 7 A i ¢
AR SO R AU R A EE 9 double 87, 8 AN

AR, 245 (13 A5 AR 5 A ) U ) BT SCERIE BE TR U I Y AR BB Y 24 I 48 1 e
3.3 EiE4E M 8
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