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Abstract  Unstructured P2P technique is gradually applied in newly-developed cooperative com-
puting systems. These applications support the dynamical updates of data, and require not only
strong consistency but also fast propagation of update messages. An efficient consistency mainte-
nance method is the basis for the developing of newly-developed applications. Based on intensive
analysis and comparisons for existing methods, the authors propose a partition tree-based consis-
tency maintenance scheme for unstructured P2P systems, PATCOM. PATCOM uses Chord as
the group management protocol and propagates update messages along with the Update Message
Propagation Tree (UMPT), which is built dynamically on top of the Chord ring composed of rep-
lica nodes. The authors theoretically analyze the average height of UMPT, the performance of
PATCOM, the failure tolerance and the overhead of the proposed scheme. Then, the authors
compare PATCOM with the Gossip-based consistency maintenance method. Finally, they verify
the theoretical results and the performance of PATCOM by simulation experiments. The per-
formance analysis and simulation results show that PATCOM not only maintains a strict consis-

tence, but also brings fewer redundant update messages.
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250 R SUER Ry py HAHE ST AR 4 B
B R BN

#Msg(update)

=N-+NXpX £Msg,q

~O(N1 + p X (log;,N —1))) (5
7E FRARIE. UEEE.

M F T R — ST R AR RO
B OUogND JUA B B . BT KL PATCOM
Hh ) 2 s Ak BRI ELAT B R
3.5 EERFHAM

SEH T 4 B T R R T R A B B e
FOMEE P A T S AR, DL TR I AT SR A
AR S5 BV, UMPT 7728 (3 8 8L Bl A 3 5
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H FR AR ORTEN T AR H SE 4 OUogN).

. R ID K EES m, W] ID %5 [E] K/
2". @ F DHT i bl Hb 215 85 43 A 72 A 1D %5 [
BT AFE RN R 27 /N KBNS — AT L A
q=|m—logN | . W5 % LR/l g 17 L KM 5 (with
high probability) f& 77 [d] — 75 s 15 5. BT LAAE £
KPP AFETHRMBEHEEES R O +m— (n—
logN)) = O(logN). HESE.

PATCOM Hr &85 k1 B A 35 5 H R A7
OUogN) AR5 s 115 B 53 4 i % Chord Hpi,
T R UEFE A T A5 R AN BT Y A 1 B L A A
AN R ORAF LW DG AR R Y R e Ak
SRS N JE 4k S Rk R — A SR
PN w5 A B SRR p. HOAH H
ST WU AR S50 e TP A A R R R A R
Hp  HEIR T RGN A ETRE ). BOR AT s B
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17 OUogN+r) HAh &I A5 S 115 B
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MR G BEPLIERE 1 . X ZR W SRR G T
FoAh 1 (B BT DT R M 22, Sk 1048 T —
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@ B AT fm A T

Chord B 88 o, 1 £ A R ES JF °F 3 7= 4R
OUog"N)THE N Jy 7 15 W 4 p 35 50 H. i 1
SCAMP 1,35 g A B 34 75 2L 46 OCe+1D)
logND %, 111 4 8 AL FE #F 2 17 O(Ce+ 1) logND 5 A5
RIETH B BOM A B A R BECE Y O(e+
D*log® N) s (HT S B I R OC(e+1)1ogN) ¥
SO TR S TFE R A OCe+DlogNDH &

AR AT 05 B FE R R G 7= A T B BOE
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BRG0P JE M. B AR R B JF i, SCAMP 1
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/NS H PATCOM BE A% PR IE FE AN 7™ A T0 A 58 11
B IEOCT ORUERT A 7 s FRRE S I B E R S . A
FLH A R H Chord PR AE R PATCOM Hr i B G
B A .

@ RIAS T SR AL

A B R 5 Bl Chord B S0 HY 25 45 HL
il b B R AT 25 R 3. #E Chord PRl rhr, B4 5 45
PRAFTE SR r AT 4R15 5. 2471 05 00 I 4k a5 2 3%
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YT A B b G A RN BB 4 £ 2 (finger table) ,
BEAS O R R B R P — T, X R & R
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i DO £ ) 3 SEPE S Y R ST g A S A
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IS HEHLH G TF 85 G /T8 1) Gossip Ph il
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PERE T L.
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PATCOM i 55 Hh— 3B 43 % 40 1Y T 44 2 8 57
UMPT =4 1y Chord £ if) 75 B X F 7= A4 1975 B 4K
AR e B
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WEAECH NS, d- X UMPT B, 277 4
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SEE. R ID K KR/NR 27 (Gn Sl 1D
KB ARG G B 1. 78 KN 27 /r 1 X389 1 5
for 8 1T B O (log 2 ) 1 40 J. fR i - X
UMPT W& R bW h=0Clog,N). UMPT 1,
5 i (0=i=<h) 2N SRR X KN R 2 /d

MEAY S FHAE d A% F 0 A B U & s
UMPT A}, 5 i (0<i<h M — 1T A EHrE4s

(> log 5 )i . L. 252 UMPT S648 1 g

H B En X 6) s (- & 7 UMPT B, iy 745 5
A& A Chord 2 i)TH BD.
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—=d X logN +d" Xlogg+...+d/, xlogc%
h h—1

=logN X 2 d' — logd X Z id™
i—1 —

e dd =D

=logN X ]
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K sE A . d B8 JE A TR I e .
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PRI — B dEd SRk AT WAL T CH+ + 5
T Chord Ppil " Fit SCAMP Ppifl "' Ay #5072 e, 5K
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AE 7. 3k L AT A 08 0 Ay T 4E
UMPT FF 5 (1 25 ). 3% — J7 T & B A 56 i ] 4R
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AT A
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(4 BHAE T H A H
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GERE6) M A5 5 R s O B E & GE
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(logd+1) (logd ##ITH B F 1 A HFHHED. B 5 5
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P A B e s 1 28 S 1 AR T R ECH L X
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THE MR K S T LR X P R vh 7 1 A 4
R H B S AR/ M B s B S A A e 1 [ T
PATCOM H, ji BN BOR H BE B0 #5056 2. W o
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AR A5 R R — B

(5) T T e T B R/
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B8 T HFH B KN 40 F95 F 64KB - 35 &
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