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Abstract: In this paper, the emerging P2P computing is first briefly introduced, including its distinct features,
potential merits and applications, and the problems from which the existing P2P-based data sharing systems are
suffering are further point out. To address these problems, the concept of P2P-based information retrieval is
proposed, which can not only exploit the potential merits of P2P to overcome the problems of traditional
information retrieval systems (e.g., lacking of scalability), but also achieve fully semantic retrieval and sharing in
the context of P2P systems. Based on the ideology, PeerIS, a P2P-based information retrieval system is developed.
Then, the architecture of PeerIS and its peers’ components are presented. The key issues of implementation are
described, including communication, semantics-based self-reconfiguration, query processing and self-adaptive
routing mechanisms, are also described. Finally, an experimental study is used to verify the advantages of PeerIS.
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e RG0S AR BRI B Bt AR S R Ak P2P R GERE AN A AR AT A 45 v OBL I, A3 AN A 70 S i 45 R L
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Fig.1 Architecture of PeerIS
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PAR G A

o DREFTT f(peen) ) BIATE, RGP I EATT R R AR A 4k B COCTE I SO oy B 3 3 e JL =2 0
0 B DL R LA R, 58 AT B T S5 M4k P2P R S8 2T i 1 VA M R B TR TR 1) SR BR

o T RULEAN )RR pn] DUARSHAS 7 (18 (0 AR BE v B P2P RN peer(Bidhs IR 55 245 5 & LI AL—
), AT R AR BRAL B A 145 DA 2R R G0, 38 A JLA M 4% (W1 Internet) (1715 20,3X 5 B 1) 45 M4k 55 AR 45 i 4k
AL E R G R T AR A W R IX
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1.1 PeerISREGZIKRRLEH
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Fig.2 Architecture of PeerIS node
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Fig.3 User interface of PeerIS
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peer TEAN R I EREE T 0 BAFE AN [ A 4 1) e vh B8
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T S A ST E B T 2R TR SO A R E LIS 2.2 75), 50 24 M 8 48 T 2T 1 (c) AR TE $ 1 )
N ORI (1 25 16, 256 T A b 4 O B T ) R O A R R T A R R e R R AWETRE T H
FR o1 R, e 4 A 1 e e 4 IR 4 T 282 A

(3) BestPeer & $ b I AN P2P RATIAE, A6 S8 . B3 Agent Ol 55 R LA R B AR i 55 ik
JE e Peer 75 25 I BestPeer JH 31k H % Y (Active) Tl SUVH I AT J& 5 i 7E 46 5 15 BN 253X R 450 (Active_Ok);
A IE A IRAE Agent H FEARYE TPM ) Ab B 45 SR 4% 2 45 A0 N 0 T 270 A

(4) 5 B R BIHIR module) 3 KIfE:(a) FiALFE A SCAF (2% 62 i) SRHL i) AR ) LASKHL SCAF (¥ 2R 51 331
S FCAR AT 43 B Ll SCRS TR S Ge v B, I S ARt SO r R 511 (b) il SO T 55 (a) 5 (b) I b
45 BB At T M (dictionary) 5 (c) A ERAF B, — HAZ R th At IPM (B 72 5% ) T >k 1) & i, 15 B A
7 R R B SCOCA I G5 BT S SO E SCAHOCRR R L EE 2.3 740, 77 Ja H Gk 45 AL iR Rl 45
TPM( 5 1 1) 0 i -1 ), ek A T R IS P

(5) F-H#i(dictionary) & HA M SCAE I 2R 5B HE M) RS IE IR SR [ B SCREAIE . SCPF BT S0 A
R SCAR I L AR A4 R

(6) ST (corpus) AT il A< 1 I A7 1) SC AR SCA
2 KA

AR RRRPEFHE . ABCEALE . S WL LR 8IS R AL
2.1 BIEHLH

PeerlS 48 KT W BB ASHLA] 7 AL B A5 Agent HLA], LA 4 M35 2 AS R () AL FR 75 5Kk A8 5 Agent HL
5T B V2 AL ) 5L 0T LA R 3)) Agent AL MO W SN0 8 fe 4k s 4% 2L D8 ik, R AT 7R iR 8 v 2
LI 8 A # 5)) Agent HIAH 2 Ab.
21,1 W RALE

PeerlS ] peer A HIVEH ™ A B, BRINIL AR AR S 5 I Bk W 4 Pias.
[ UUID | Descriptor-ID |  Payload-Descriptor | Group-ID | TTL [ Hops | Playload-Length |

Fig.4 Message header of PeerlS
4 PeerlS ¥ B km =K

o UUID.{H BAR IR, H T M — AR R = — N B E R 3l Agent AL, 0 — bR i1 Agent.

e Descriptor-ID.—A> 16 7[5 8, H TAr iR B RIEH EH ) Agent U, B fama — MK
Agent [f175 AL

e Playload-Descriptor. H T-A7 PRVH B R 2 4l SL 6] b, 78 B A P 2K Active Fl Active_Ok, i & H 1715 5
PRI FC QL J 15 R 2 5 10, J5 210 & (1 V.2 PeerlS SR IX ) T HoAth P2P ZR 45 5 [m) i J2 S e, B R 32 38 O
AN ) RF IV JEL IR R 36 3 R SR T SR — T i e — AN R Y RUR 4% Active VRS TR TIUE FA I TH] B B
PCE Active_Ok M5, MITA S 1% 48 a1 mU7E 4R, 75 U, A D4 1% 40 715 R 89 42 X P SR A B T 9t/ 5 T L 3R
ARG 7R g AE % 5l Agent HLiH| 7, Playload-Descriptor 47 ¥ %] :Connection 5 Connection_Proved L A
Query 5 QueryHits, 73 Bl 2 /R & Bl R BN . S5 &l .

e Group ID.H T 14 B8 2l Agent K AEAT AL, iZHLHISZ R A 3E W 3 AL

o TTL(time-to-live). A= Jil 1, R i B AE 08 4% K Ik B0 AER 8) Agent LI, TTL FH T-#i 2 Agent REHE 7 f&
U}/ €18
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o Hops.7H S (Agent) TV £ 8% 1 (e ) RIS

e Playload_length: v &3k H1 ] 25 1 K /).
2.1.2  #3) Agent HLil

8 Agent ML T peer WIUA Ak« 3840 T ORI A ) b BE AT AT — /> Agent #35 — AT ML <7
Bk, &4 B AE R 3R 2e i B 0 LA aa, DU SRR AS [3] - 3 BLH ) A N 25

o Connection. 4 — AN & ) LA 517 3 8 37 37 1% 32 I8 33 i) 3L % - Connection. i ATL i 3= 22 F 58715 s 1)
WU AN — AN S R A RN A AR J 7y U A2

e Connection_Proved /& Connection MR — AT mi(Wl PYWCE 5 — AN (i P)IY Agent 77 K 1)
Connection % 3K I, 1 56 N 1% 3 Agent T HRBUH SCEUR, H LAVH S KT 58 P 5 B 1w i A0 A7 9 ARBLEE .
HR Al TF B 4 5 P Al FH Y B v 3 12252 3 SR A1 . Connection Proved JF#E7# 45 B U AH S 1041 & 17 p Bl AR A A
VERZE TR P75 T I (8] Y VB Py 1 280 U Ry 34 SR SR UL

o Query. B3 Agent #1252 54 1 (Cn B i) R S8 0 45 )3 326 381 AH D15 ol R WA &5 1k LA
QueryHits WV %

e QueryHits ;&A1 Query N2, 5 QueryHits —i8,#5 5] Agent fiZ% N 2 peer [MAHICAF BLR [ 45 A i,
T A T A U DL AACAR Y R A R T R A .
22 EFEXRBEENS

T S ETRCEHLAIE PeerlS 10 peer AN HRHR (5 KM F AT Jh 07 W 45 S0l 2 4 Ml s 8
CLI TS A5 AL, A 1 L8 LU/ (R A0 R 2 0 9T 58 1 500
22,1  HEE A

TR peer 1M 25, T B0 A $6 28 56 T 0. T BV I P2 9 D408 A — 52 19 e L e T B R
BFFCN BT 57 00 D6 0 S 4 1 00 T 8 3 B 50 T T 5 25 % 50T 2,45 10 50 B0 5 2808, 5 10
U985 42 L 5 40308 i 7 1 HLER A6 0%, 1 TR D000 0 056 5, 7 160 £ S LS 7 peser (1 28 i 4 7T LA A B
SR T SCH B4 R 5 S S o R T S0 A A SR P i i D T 1) B 25 P 4R peer b
SR G A FAT VA peer Jly TEE 4, I FL G HOA DLFSE R 25, By T 545 20 10 4R St 5 5
AL 24 2
C(p)eC(P) W W

s=1 5.l

SimIn(P,, P;) |C(P)|x|C(P)| \/Z;ﬂ W \/Zizl "
I SimIn(P,, P,) %3 peet P, 5 P, [2GEARLAE, C(P) 5 C(P,) 53 WA peer [FX4HRFHAE ) 8,11 | C(P) | 5
| CCP) | T4 540 WA ) R FR B8, 45 2 5 15 0 BRI Dy 0,000 Simin(P, P,) MUK w,, il w, | A 5,375 P, 5 P,
R T2 s AL ] AU

FAN AT R AR ACL A A R s T SO0 S A O IR 2R 2 — RIS AN Y R 0 2 e Al 2R (B AT T
AN B8 TR I 7E e, B ATk 20 WA AT ) 3 AT AR i T3 A 20k
Con(P,) " Con(P;) @

N x24x3600

Hrr SimBe(P,, P,) P54 peer (AT A AHALEE, Con(P,) M Con(P;) i N K H i peer il I 7EZZ I [H]. N x 24 x 3600
A& CUFD N PR TH & I N R I IR

1E PeerlS H,peer 7RI W 4 BY 28 45 i 10 170 P 000N 0 28 1] igh J2 8 T DG RIAT D9 ARBLRE S e s HL
BT Y.
222 FiF HALE SRS

AT HAl P2P R4, PeerlS 11— KEFAEFIL R 2 R4S peer e )M & 1 LI ZE Y £ PeerlS [113))
A BB AU DA S5 AT A AAE R il IR 285 T peer [WAZ B DT S G vh-B0ds o b 0] D5 25 DA R 9 4% [T 7 H:
AR

(M

SimBe(F,, P;) =
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Hil(P)  « Hit(P)
AP(P,P)=w [“ 2 Fopy B THop(r) .
b AP(P, P;) A peer PAEZNZAS ARCE IR, P, 18k P, I 2N R SR 2’% AR
Hit(P;)

P, TR b 2 8 5 BRI R IR R, ) W 2y b A R S T AR K %A el i R R

"' Hop(P;)
B, H atp=1,0>p,H F 1024 880 L7 R ANFEE, 0 o 8, IX AN R AT LUARHE peer 1950 V1 B4 Sk 2 s o U Y
FEH[0 TR M Z R 7, % R T WAN 5 LAN 240, peer FIAHF %6 5 v 8 % IR FAR B0 ZE PeerIS 1,41 R peer
LE A — Intranet H.45 9% 15 v 8 G I A7 /N T B E 1 80 % , ) oo UAE 2y 1. A A% 450w LLGH 3 iE B R 4 % 3)) Agent

F 1% BB B AU PeerIS AT A5 8 S0 3t ) FH 20 PR Il 1) 3h AR 0 98 1 O R AR 1T 5URN B Y AL IR R,
RGP I AR XS AT O AL PR AN [R) (P i, 3 ELAE [ — R N RS peer )4 4 FNAT by AR ABL, P 35 160 32
AR BRI, S 2 IR P AT I B AT A A R Y SRS B R R R G M REIR U
2.3 EZigHLH

H T SCFRE S G B R 5L PeerlS HIBEA peer 4EH SRR PR RS 1) A 134 [n) £ 4 1]
F D2 sje S ik FE 1] 4 45 (AR R o peer 45 B SO FD T 2 B AT F 25 1 AR 225 | 03405 P AL T Sl 3k 3k e BT AR
FH T 2 SCPF RO ) 22 8] AR A AR B, T B T SR 2 H 0 ST PF R A8 ) B 2 TR 4B 280 vh R 5 I ke, E ST
d, N ERLSE (k,,d ;) F B o, ; KFIE KB, R G100k, AL P 38 &l g FEZERRE (k,,q) B —
B, , RAGIE IXHE,SCAF d | (K175 5E XN

w ,,...,wu_),

d =(w W,
b SO 2R T I E 2B, F P 4R A I A i ) s R
q= (wl.q W, e W .

[A i, &0 g AT peer HE4 IS d) BIARBLEE sim(d),q) P] H1 BAT 28 Aot-5:

1 — t
. @ P .
dj q _ i=1 Wl.} * th

1113w s
R | || | 5T R SO 5 1 R .

PP ERAE (A W 1 56 B AL peer Py BT JG LA AT 1K 5 EAT &b Bt SR AR b v B8 A 25 22, 198 R A b SC
JEE (5 T AS 5 A b S A T ), Tl 41 2 8 9 2326 3800 A O T 19 0, JF 7R 3 287 st b AT SR AL 0 Ak B o T om AR A
1), Peer]S K H W3 45 AL B SR WG 55 1 25, 16 2 peer 1) QueryHits 551 [B145 25 ] peer, 3 FH Master Agent #R#% sim(d.q)
HEATHERR JG JEISE P ik 8558 2 2B 3% 1 10 QueryHits #73% [0 B4 ¢ peer, J 30 i X 45 W MIX L8 peer 1% [B] 45
it peer. X PP AL RIS A AL A :(1) B4 B0k L 0908 Uik 9, mT DAYsk 2D A5 5 A 3 704 Fi 471 A, 56
R BRI F A1 98 5(2) R T AHOGIEHE peer TG (W1 ST 2 A5 A QueryHits £ H 55) 1R [A145 25 1] peer,iX
L645 I peer D0 A HFEETT 2 A Ak A v Ak B ) SR
2.4 BiER L

K2 HARL Kt P2P R GL(W1 Gnutella) K ) 4k i b s O B7 1 LARS SO K 10 E i B AE P2P 48 iz
W A A e B e T — M7 JE W (time-to-live, fRT PR TTL), 94 B A& 1 S 7B E0E 2 TTL 1 Bl i 8. 0%
ofriad 7 P FX) SRS TR I 4 M R AR TTIL B A5 A/ U R REAE I 8% 1)/ [ 9 AR B, R 4 10 2 4 A
"I (i Gnutella, W52 56); 0 S TTL Be A5 K, Sl Stz R0 T e IR EA B, FATTEL PeerlS (1 4 RFAE (Y
B N L, B T O 1 A B SR T S T S AR A T A (KD 20l S 0 A e B AR A A
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