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Abstract; The obstacles mainly lie in numerous frequent itemsets and huge communication cost. To solve the two problems,
this paper proposed a maximal itemset mining algorithm P2PMaxSet. Firstly, only considered maximal itemset, which reduced
the number of itemsets greatly. Secondly, only interchanged mining results between neighbor nodes, which saved communica-
tion cost. Finally, discussed adjust strategies for dynamic environment. Experimental results show P2PMaxSet is not only accu-

rate but also with lower communication cost.

Key words: data mining; P2P network ; maximal frequent itemset; association rule

WA (R H2 R MR 2 T T i — D B
2 AERIBHN FIIR Ay A B 2R B R
BRI R R T LA AR X T AT A e
KIS P2P WL (19 242 (0 (I ST S A i 4R 1 T
HIPRAL

FURT P2P [0 28 rp Bodis 32 4 19 £ 28 TARSE b T R 2650
W T P2 4 H I 4 4 U A B . Wolff 4
NIRRT P2P 4 H B IR A2 AR S SR T, AT
AT EEE T 2 R SR B AZ ARG | 49 26 T B Imide
UL, AT IS T R, P2P 4R (1
FEIRTEAEAS 25 TR A b T A T A [ 19 s i 5l 128
I, 7 P2P 265 HA 2 0 98 X0 £ A HfE i 2 B AN A S
IR ) FZHRAT AE B T4, AR T S R, A% 9 1A 00 35 I 4 47 4
I BRI — WA 22 1 P2P 4SRRI b)
A TRD AL, 4 A 1] A JE A2 188 S i PO A £ T 48 o

DRI A IR, AR SCHE T —Fh P2 [94 28% r d5 RO
LR SO R T RPN BT AR 78 A RN T SR U N
PREITE R e s sk 2 g IR, ok, A AT
FEEAEAR AR A AR a1 AT A TR S e, AT 4 1 R 19 2% 3

Wi BHE . 2010-02-04; fEEIHHF. 2010-03-29
(2009D005002000009 )

TRTTE R T3 AR, CHIE I P2P M2 1 B 254 i
W BRI SIIRARR ] A SO R I B R R
HAA R

7

1 [EBIR

1.1 ERASMEmE

BEIS =iy, i,y i | H—4LH m AARFEEYI Citem ) 21T
MAEG . A XCIS FRIMILE (itemset) 45347 k IR IRLE
FRN k-YU4E . i TDB 3555 (transaction) T HYHEA 31X HL 55 55
T W, H TCIS,

ENX 1 ARz F 455008 % TDB B M 5540 N, TDB H
BEWAE X 355508 S, W X B SR S/N, 128 sup
(X) o W sup(X) =min_sup, HH min_sup A4 & W/
FRRE B, ) X S0 G4

EX 2 XUWE M, G AFAETE X (15 MC X, H sup
(X) =min_sup, W ZEIRLE MR RO SEI0i4E

MERT 1 Apriori PERR ' AR B A BT A 2% T AL
A 5 A A BT ) T A AR R AR AR 2

ESTH. BR“8637 X K87 B (2007AA012474) ; b % /L F AL R K8 B

EEBAN B E(1963-), 5, NEFFEA, GRIAIT, W, T2 F @A W% L HKIEIZEIE (deng. j@ 163. com) ; K B (1980- ) , F , 3
0P M BB G 6 A BB AT (1951-) , B AU R 2B R T S A MRS B8 %A E S AR(1976-), B, LA ML, £ 28T

577 16 At AL 2%



% 9 #

A FE F PP M T RRKIRERERBL LT

. 3491.

1.2 P2P W%

A N.(1<i<n)Jy P2P WA AT &5, N, R EdE X, C
X, RN LB SR s Hodp , X A&~ P2 P 45 Hh i 58
MR R s R . SR dids X, (1<isn) 54 p2P
4 AR BE X R T A a) X, UX, U U X, = X
b)XIV i/, Xx.NX; =D,

BN 0 N, BRI 7T SRR, AR JE T R A
S(N;) o IXFEIEAS P2P W25 1] LA e — A EA n AR
TCIr A ] B SHA — 1D, i — 4l 5 e AR E T
S,

RS MR RE

a) TEAT RN 20, A1 A N, OABJE T SIS S(N,) &
SRS

b) 2% R I BAL R IE PTRERT . N, 17 N, (N, € 8(N;) ) BT
3 1 B REA O EE  BRAET AL N, COIMER , sl AN 2
N, B94BJE

ARSCITARE ) P2PMaxSet 5530 5 A 1 450 A 43 Ai T R[]
T JRy RS Hh R I A O IR | SR R bk ) A
— TRl T4 R BSR4 f O B AH ] AR

2 P2P MR KINEMESEE X

2.1 BRXINEDEEZREE

I AT 25 H RS RIS R RO AR 1Y
=87

"Hikl

maxSet( C,MFI)

if ((sup(CUtail(C))=min_sup) and MFT FRFFHE C U tail (C) 1Y
HAE) then

CUtail (C) »>MFT;
return
for tail (C) AR 1A T 4E § do
C,=CUi;
if (sup(C,)=min_sup) then
maxSet( C, ,MFT)
if (tail(C) ==@) then
C>MFT,

VR 7 1 P tail (C©) R4 FREEAN T HEAETAE € Jo
T 140 BRI B s MFL Dy s KM B IR 4R &5 € R MFL
IR IE Y s 4
2.2 BESNERETHRXNETEZRE

A P2P MIZ8 G T | S5 IO TR AR 142 i g5k 2 B
I Bk P2 LS Hh A s A b S A ) 25 s AT
SN, BB AT AL, HAl Y 2L

Hik2 WS P2PMaxSet Hi%:

(1) FHE L VAR 5 N, Y f KO0 BI04 MFT,

(2)for N; &BJET5 AR S(N,) IR N, do

(3) Kik MFL;

(4) for B(N,) AR 4 N, %3 B I I BT MFI, do

(5) for MFI, PRI AE | do

(6) for MFT; AR IEE § do

(7) if iCj then
(8) MFI, = MFI,\i;
(9) i iCi then
(10) MFI, = MFI,\j;

(11)  MFIL, = MFI, UMFL,;
(12) if MFI; %4 T 7284k then

(13)  goto (2);

(14) else ¥ 5 N, #EAZ IEIRZS 5
2.3 HEMEIETE LA

H T P2P 452 s 2SRRI, AR5 20 R =i Bl )
2 AT

1)1 i ksk

Fr— N, BT R4 AR 5 S(N,) 4 Kk X
— Ak s [RVRE A5 — 4 i Hh R, D)5 32500 AR A T A4 A8
B 2)ix—2 b, EARAFAEIRAN T ca) 45 N, SHATE N,
22 [RIAH P2 9 B e LRI IS R =2 (R 40 DG RS
TN, TEEHE N, SN HIER N, A NV A S(N;) H R
b) AEHAT N, B, AR A N, Wit A E S
(N) BB e) 25T 5 N, e S(N) BITF L U N, 948535 15 8
(N;) B N B RIAR IR 05, R4 A A SR dee KO I 46 &
YN

2) BN A5

AL PRI T — A 8N, A SRR ca) N, I
AR RAT I 1 159 3 e d KM B4 MFL ;b)) 4% BB 2
HPATLL R R

3) 0 B R AR A

ML REANT N, BB & AR AR fR e, LA e AR A
Tra) & N AL TFARL RIS MR EE MR 77k b) & N, AT
LA W B4 N, SR IO, IR BT R 1 R
MFT, 5¢) 45 N, B4R JE A 15 A TR A, W5 B80T I HL 34 18
BN 25 A AR A TR A AR

3 MERETEN

3.1 RS

ARICAEF T Internet #iFME %% BRITE (www. es. bu. edu/
brite) AR P74 P2P 4% 2544, BRITE 1] A= B SR AR 3 /0 4%
ALy, B b i AR AR A5 A i, AR Sl B BRITE
i -2 B Y6 £ 5t (autonomous system, AS) K Waxman 555U >fe &
PLP2P W4, FERLRL LS BT 5w Ao B AR i =X
(1),

P(u,v) =ae w70 (1)
HA1,0 <a<1,0 <B<l;d(u,v) RN S u Fl o FHAL
5 L FRR 4% IS SR A R R 2

FEPIZEAR NS 1 1 A8 2 B B A B T 38 209 Waxman £
B RSP BR AT A T R AR B (D) BN T AR Y
SUME , H a =015, 8=0.2, FIZBTRL T =2 14 W 245 19 2 42 5
0o 2 v () ARG T R X BROG 2R . BRITE rp A S0 3
A HS =1 000, LS =100, iX PS50 & SO 2P R/ 5
e R T8 F /N S8 30120 maxBW =1 024, minBW = 10,

AR S BB T1I014D100K , iZ 542 7] i FIMI %¢
J8)% (http ://fimi. cs. helsinki. fi) Nk, $E4EA 870 I H ,
100 000 255555, B 453 55 T o 11, SR S0 8 vk
fig OB 50 i P2P MZE G 50
3.2 HEMERIE

ARSCHE P2PMaxSet 42 15 31 19 fc KA 200145 5 4 Pz 4
FIAS I EE SR BEAT LA, DT %5 48 SR i a3, L4521 4n
B R, X —SCB TS5 o M B, Hip o R 7



. 3492.

it ooE R OB R

%27 A

AR TPIEARIN R i R B | TMT7E P2PMaxSet 45 P2 i
iﬁﬁ%ﬁ%é’ﬂﬁ%th,ﬁ%ﬁ@ P2PMaxSet 4% 5 A Je e KA
PR | MAEAE TPz AR R K B A H 4 L

H 1 AT RVE 28 o — B E BRI E 0 e, it
Jeit, TEAE T2 N 0N i KA B4 | 7E P2PMaxSet
FEHR B AT RO 2 e SO B IR . T B 2 HU by e Bl
HOSEIA FT T Re, AEJRUE, BB 0 45 v RO Y S AN 7R
P2PMaxSet [ 455 iR e SO BIUAR | TR 2 P 472 8 -t e
AR E TR 43 LA I R
3.3 BIEMERRIE

Ao S A AR SO TS OO RTS8, e T
AR RS P2PMaxSet 53[5 ] 482 H Y Majority-Rule [
A (] 2) PP fE (18 3)

E1 S AT —Bkr= A 54 E2 NSFNET#h

5 - — 2
4.5 -k A U RRE ) 4.5|
4 |—ysfzzéwmw7é 4
=3 : =]
£ E,5
= 2 S LB
1?W§<:>¢.< =5
0.5 0; ¥ ; :
=3 4&5&%&%% 510 1112 %54 6 ﬁﬁ%gﬁ%‘ 16 1820
B3 9T & PILE o B B 4 NSFNETH B4R
TR R I S A 8] e ]

& 2 F13 FTLAFR 1, P2PMaxSet 420325 14 18 5 s L
AT ROFREAF A S A AR R AR HBIL
Majority-Rule ZD— B T, X FESE R P2PMaxSet 55
12 FUZ i KA B34, | ] Majority-Rule TS50 Fr A7 1 ¢
SN

4 HFRIE

ARSCHE T —Ffr P2P I 4% v fie ROM BT 4 1) 472 91 45 0%
P2PMaxSet,, [ Tt KA 204 ] B g a2 25 g 4b, A
0 RS AR R S TSRS A 0 A% AR s T
{ETFE . A bGE N P2P 25 g5t IR HE T Bk sh
ANUR R WG, S 6 45 R W P2PMaxSet 8 %k 2 P A
B
SEH.

[1] #2408 HhAg. ARANZEERFRZER (1], F LR

AR, 2009, 26(9) :3210-3213.

[2] TAYLOR IJ. From P2P to Web services and grids[ M ]. London;
Springer-Verlag, 2005.
[3] KANTERE V, TSOUMAKOS D, SELLIS T K, et al. GrouPeer: dy-

namic clustering of P2P databases [ J]. Information Systems,
2009, 34(1) . 62-86.

[4] DATTA S, GIANNELLA C R, KARGUPT A, et al. Approximate dis-
tributed K-means clustering over a peer-to-peer network [ J . |IEEE
Trans on Knowledge and Data Engineering, 2009, 21 (10) .
1372-1388.

[5] WOLFF R, SCHUSTER A. Association rule mining in peer-to-peer
systems[ ] ]. |EEE Trans on Systems, Man, and Cybernetics,
Part B, 2004, 34(6) . 2426-2438.

[6] BOUTSINAS B, SIOTOS C, GEROLIMATOS A. distributed mining
of association rules based on reducing the support threshold[ J]. In-
ternational Journal on Atrtificial Intelligence Tools, 2008, 17(6) :
1109-1129.

[7] YI Xun, ZHANG Yan-chun. Privacy-preserving distributed associa-
tion rule mining via semi-trusted mixer[ J]. Data & Knowledge En-
gineering, 2007, 63(2) :550-567.

[8] SONG Wei, YANG Bing-ru, XU Zhang-yan. Index-MaxMiner; a new
maximal frequent itemset mining algorithm [ J]. International Jour-
nal on Artificial Intelligence Tools, 2008, 17(2) . 303-320.

(k% 3489 T0) BRUFRYEOACR . ARG A AR AZ

)5 BRI AR AT N TR R E RS, (Rl fERE

SIS A BT 2 ] B SR A TR R S, S

PR ENL, (T MR, — 2 0 T AR 2 IS S 4

BRIBLER S S AN 7 D O TR A R 7 X R A B R A

ARIREREANMAZINGAEA | D4 o W e (I

SE

[1] JONATHAN R, GEORG G, HASSAN K, et al. A critical evaluation
of location based services and their potential [ J]. Journal of Loca-
tion Based Services, 2007, 1(1) . 5-45.

[2] HOSSAIN A K M, WEE-SENG S. A comprehensive study of Blue-
tooth signal parameters for localization[ C]//Proc of the 18th Interna-
tional Symposium on Personal, Indoor and Mobile Radio Communica-
tions. Washington DC; IEEE Computer Society, 2007 ; 1-5.

[3] KING T, LEMELSON H, FARBER A, et al. BluePos: positioning
with Bluetooth[ C]//Proc of IEEE International Symposium on Intelli-
gent Signal Processing. Washington DC: IEEE Computer Society,
2009 55-60.

[4] KOTANEN A, HANNIKAINEN M, LEPPAKOSKI H, et al. Experi-

ments on local positioning with Bluetooth [ C]//Proc of International

Conference on Information Technology: Coding and Computing. Wa-
shington DC; IEEE Computer Society, 2003 297-303.

[5] ZHOU Sheng, POLLARD J K. Position measurement using Bluetooth
[J]. IEEE Trans on Consumer Electronics, 2006, 52(2) : 555-
558.

[6] LIM H, KUNG L C, HOU J C, et al. Zero-configuration, robust in-
door localization ; theory and experimentation| C]// Proc of the 25th
IEEE International Conference on Computer Communications. Wa-
shington DC; IEEE Computer Society, 2006 1-12.

[7] FERNANDEZ T M, RODAS J, ESCUDERO C J, et al. Bluetooth
sensor network positioning system with dynamic calibration [ C ]//
Proc of the 4th International Symposium on Wireless Communication
Systems. Washington DC; IEEE Computer Society, 2007 ; 45-57.

[8] ROMAN R. Kernel-based regression and objective nonlinear measures
to assess brain functioning [ D . Scotland; University of Paisley,
2001.

[9] 4 F, A —HAETHridge @A MBABIEH ZR[]]. LEX
K FH, 2003, 37(9) ; 1421-1425.

[10] BERNHARD S, TALF H, et al. A generalized presenter theorem

[

[ C]//Proc of the 14th Annual Conference on Computational Learning
Theory and Sth European Conference on Computational Learning Theo-

ry. Berlin: Springer-Verlag, 2001.



