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A New Algorithm Based on Agile Separating into Buckets for Finding Frequent Item Sets
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Abstract In this paper, tow main shortcomings of a conventional hash algorithm used for finding frequent item sets in
data mining are pointed out: 1) it is difficult to choose a suitable hash function; 2) it is easy to lead to a hash conflict.

In order to overcome the above shortcomings, a new algorithm which can separate into buckets and can suit dynamically

the practical need of finding frequent item sets is advanced, which has a reaction ability to any item sets according to
need and does not look for any hash function and lead to any hash conflict. At the same time, the directions for further

improving and razing the efficiency of this new algorithm are given.
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| BITHET B S EREEER

HERFRETMBE, RERESHAOEARN RS, WEH
BEMEREERBEEHENEELMEBE. WKk, 3
R B — BRI B4 AR WL, —EREE
AR #BEZ—.

20 40 90 2L, AR 2SR E T HEMN AR R E
T REIFRAENEOSEFZ—. BRLEEERER
HEMIVLBIEED, TEEFT 2R ETHEMNIT
B”, 1995 £, Park FIFN L EOFHERBET —ET
B (Hash) FE R B4 AR E T HE B EY ., XHET
Hash ¥ 295 % 01 H £ 4 B4 Hash B, HEEH S
B EHEFHEERM AT B X, B— 0 JE AR KB E R
ARl Hash #r, WX E LM 88 H B L HE—
A RERY Hash FFF . X8, A AR 2-91 8000 H R A sk T R BT
BERE PRI B XTI, AR T #5E51 H R4 M
Ry, 52809 Apriori B 55 5 B0 B 5 B EH#ITEK
iAW, Z Hash BEBRAFERH —KESFBIEEN
A, MEETER Apriori EEEER K 1/0 A BRAALE T8
WA TS . R, XF Hash Bk thfrfe— B,
RERFLETHIHA M.

D45 Hash &R, Hash MK —KIE
AH H(z,y)=F(z,y) mod p, i AMIREHIERZIETFEkR
CHE B S LS DAY Hash BN F(x, y) RECER T »
LB A

2) 553 Hash tpZEEIRE (AR Hash i) *. fFA
[l Bk T B 48 W) 883 3 Hash 6 508 81 B Rl — A8 o0, ol
B i B R sk SR A A A —B R IEE — PR, XRME
% Hash WREFLE, TEX G MER A A (RMEES H S
AT —BE R I 55 AL, OSN3 Gk R )RR T Bk
HE,

LA T —Fp A R E 0 B & 69 — 4k Hash Bk,
CRAMA Hash /¥, A~ Z4emBE/EAH Hash #§
B EREHE . TR HE A — A s hk Wi 7= 4 Hash thR
BRI REPEBCRT R AW, HIEA St B 5228 % Hash m
R, A, 35 Ik —2B 3 3C[4 BT sk B AR T BB
B Hash B3, 3735 075 4 7] 84 Hash ppRAMERE . H
REtE 5] B A MBS b 58 £ # Pt Hash mh3efa]
B, H3L b5 AT 54 Hash B3

hi{i iy D =[Sm—D+n—1—m(m+1)/2] mod p

he{iz i, D=[Sm—D+n—1—m(m+1)/2] mod p:
H S ARFSEEEPHF BEGm Ma 43FATE . Mi,
Frxt LR BRE B m<<lns pr 7 pr s o1 X pr KT HFEIEE
B A B XN BHE pr 5 p B X5 F(m,
=S(m—D+n—1—m(m+1)/2, FiEHT : & Flm ,n)
=F(my,nz) s WMo my=my yn1=m,. ﬁﬁﬁﬂtﬁf\ﬁﬁi)ﬁ%
Hash whZe SRE 2P, BER Hash Fistiik 2l F(m,n) BUE
p1~ P2 FTBRBOCRYE , TIA [ MBS (myn) TP AE I F(m,
WFEXT p1 P BUESS , B2 27T REBBHE F R E NTTHA
A BB R0 B R AE R — Hash £,

AEE #E.HE)LAESN, XETRYE GBIV EETRSHAMEITE . AL ERLES BRAR BLHRE, BRI

i GE -0 L BLECE
* 168 -


http://www.cqvip.com

HTREWET B EERRRFARE EHER LA
Hash BRI AN EEZHE AXRA T HFE M BRI
Hash AU #R 5 (BRAR % — i, AU B8 MR
WA n R HE L, 9 Hash ik, 621 H RFE M » 4
] BESRAHA R AT) SR T — b RE Bl A A A I B SR A AR K
Brie B MY R R R . AR B
POSEAT I B £ 39 A R RARES . T HBE XTI LM
Hash &8, EA 2 FBUE Hash w35,

2 BRSMEZELRE

MEEEERARE, SO RHIANECH m, IR
BEMBE (1,2, m A BN —— R KR, —H, %
I={ii iy sin | R— PR BES, BHEEE D={(0 2.
ot VR —RIEAME—RRIR TID(E {1,2,-,n)HKMESF
MR MES n BN TFHEAES IH—TE L.

AT HEAREE AL, 250 EMEE L. AREER
@i, R ARE BRI H SRR E . TR i 250
I B4R Hash fistt, BR AT 2 R &G, 0 kiR
BT, A s, AR s 555 HNFS TR, #2558
I B E RN RTEMRHT IR EA BT R

814, VR, 18 A NEE bR IS,
HEANNGBESE, ST -MEL L) U_HHEG,
O AR EE, DATTEEE ne AR AR R G, o) BOREH 2-1R
B, T

F2H  BEEWEERNAE., YESFBREELARL
HELH, FFBREESEEED P — N SR EE S
LOFNRLEEES o B 2-FFETHEBHRES . 5FF 4,
FHEEAR 2-mMAE (L, i), SHERN, KEMBLLES
A, B SRR G, 0 € A IR ILET ML £ & A il
TR G, 0, BOBDRF I FT RIS G O BRI E] A, 3
BFREN 2-TEH 8 G BT EER 7 0 15 B CEIAR
sk (s, 00 € Ay, R SBT3k 28 (s, ) BRI B HT 1R
AT =R 2-MBE (i) MBLBHLN 2-T B £
{Zs o1 VRGBT RS ne B e 1.

F3 L MESPREICRIEHERNESEEEFHT
—RABERFHUER R R — B, e 2 R 1), TS 2
#.

F4X.2-METMBEE L, ARAHE, BIARFELEY 2-
SR E &R B 9% (B B/ X F5 [ Minsupport, 8% & /MR E
T H&EAE0 5 LIFHE Minsupport 2 R, 3t Rtk (s, o) grxd
RLE 2-T BB (i o i YN B ne EAT 2050 T E 4B ) 50 8, CBD
ny /NZMinsupport, Hoi N A& 2-I8 B4 SN0 4078 die
FEFIG 25N E I B 4 Frequent_Itemsets; {1RFHE, B
M 2-3RE T H £ Frequent_Itemsets 5 ¥ 1 B K 2-45 W
H4% Max_Frequent_Itemsets,

MR AETEEERNBESIMEELR ERE
ERH—-REFEEED, o EARAEN TR
BHETR &M ORERS B i RS IS BB X
Hash 48 5 /MRS 804 B ot AT FRAE BT B £ 4 A5/
WA . 8 MHRE AR BT xR 59 2-591 B F4)
BEE—K, HEAVLBE—-—RBEE—- I HAESTHA
Hash Wiz, MMM G, BIRES 2-TH £ 4,4 BB
AARUEEESEH .

I, CAMER - BT EE L, SR8 RE%R

£ 000 http://www.cqvip.com|

BT B A L AR SES R .
3 EBIKESHEXIL

R T EA VLIRS, A3 LA SC L2 ) B 32 (A A B 388 O 451
amE 1 ) R ERASE R R R AT,

F1 FEHBEAFHA

TID Items TID | Ttems
1 1, 12, Is 6 12, I3
2 12, 14 7 11, 13
3 12, 13 § | 1,12, 13, 15
4 11, 12, 14 9 11, 12, I3
5 11, 13 |

814, R, 2 A BRI ES
HEAIEHEZE. XF2HMEE (Lo, L Zgmi
Gy, A ne RS R AL G, O IR P 2- 10 H £
{i;si, J B TEL

FoH~F3 L . FEPEEDNLE., HBSBEEE
BAERLGBEEFZE, FHIXE 1 RS FHERR SR E,
Hu B EESR SHMNERNT

*EA 1, B3 2-mEE (I, 12}, {11, I5}, {I2, I5},
(1,2)&A, Wik A={(1,2)},m,=1; (1,5) & A={(1,
22}, WBFiE A={(1,2), (1,5 }.n;=1; (2,5 € A={(1,
2), (1,5}, HBFiE A={(1,2), (1,5), (2,5)},m:=1,

XM 2, BE 2-WEEI2, 14), 2,4)EA=1(1,2),
(1,5, (2,5}, HHEA={(1,2), (1,5, (2,5, (2,4)},
nu=1,

ItEM: 3, BB 2-TNEL (12, I3}, (2,3)€A={(1,2),
(1,5, (2,5, (2,9}, ik A={(1,2), (1,5, (2,5,
(2,4), (2,3)},mps =1,

XEM 4, B8 2-m L 1L, 12}, { 11, 14}, { I2,
14}, (1,2)€A={(Q1,2), (1,5, (2,5, (2,4), (2,3)}, )t
Bk me=1+1=2; (1,40 € A={(1,2), (1,5, (2,5), (2,
4), (2,3}, HEHEA={1,2), (1,5, (2,5), (2,4), (2,
3, (1,0} ,mi=1; (2,4)€A={(1,2), (1,5), (2,5), (2,
4, (2,3), (1,4}, KHFiE n=1+1=2,

XtE S, B8 2-mBL( 11, 13}, (1, EA={(1,
2y, (1,5, (2,5, (2,4), (2,3), (1,4)}, WAk A={(1,
2), (1,5), (2,5), (2,4), (2,3), (1,4), (1,3)},n3=1.

XtEM 6, 188 2-EL&L(I2, I3}, (2,3)€A={(1,2),
(1,5), (2,5), (2,4), (2,3), (1,4), (1,3)}, ik ns=1
+1=2, ’

M7, BB 2-I &L, 13}, (1, EA={(1,2),
(1,5), (2,5), (2.4), (2,3), (1,4, (1,3}, Wik m:=1
+1=2,

XTEM 8, BRI 2-mESE N, 12}, {11, I3}, { 11,
IsY, { 12, I3}, {I2, I5}, {I3, I5}. (1, 2)EA={(1,2),
1,5, (2,5, (2,4), (2,3), (1,4), (1,3)}, KAHE =2
+1=3;(1, DEA={(1,2), (1,5, (2,5), (2,4), (2,3),
1,4, (1,3)}, Wik ns=2+1=3, (1,5A={(1,2),
(1,5), (2,5, (2,4), (2,3), (1,4), (1,3}, HAFiE ms=1
+1=2; (2, €A={(1,2), (1,5, (2,5, (2,4), (2,3),
(1,4, (1,3}, it ns=2+1=3; (2,50 € A={(1,2),
(1,5), (2,5), (2,4), (2,3), (1,4), (1,3)}, WAFikns =1

« 169 -


http://www.cqvip.com

+1=2; (3,5 ¢A={(1,2), (1,5), (2,5), (2,4), (2,3),
(1,4), (1,3), (3,5}, Hitik ns=1,

MNEF9, BR2-mEEL( 1, 12}, { 11, 13}, { I2,
I3}, (1, 2EA={(1,2), (1,5), (2,5, (2,4), (2,3), (1,
4y, (1,3), (3,5}, WAtk n,=3+1=4; (1, 2)A={,

D000 http://www.cqvip.com|

2), (1,5), (2,5), (2,4), (2,3), (1,4), (1,3), (3,5}, I
ik e =3+1=4; (2, HEA={(1,2), (1,5, (2,5, (2,
4, (2,3), (1,4), (1,3), (3,5}, HHHik ns=3+1=4,

i, BSEELSBERLGHEETBRINE 2 BRI
SERENBRHIE.

A2 ZRAFBRSMOMSBRAL AT TH A

Ak 1,2 1,5) 2,5) (2,4) 2,3 1,4 (1,3) (3,5)
W 4 2 2 2 4 1 4 1
WHAE (11,12} {1,150 {12,15} {12, 14} (12,13} {1Il,I4} {11,I3} {13, I5}

{11, 12} {1, 15} (12,15} {12, 14} {12, 13} {11, I3}

{1, 12} {12, 13} {11, 13}

{11, 12} {12, 13} {11, I3}

F 45,2 ETEHE L, 08, B8, REA B4
2-4 BT B FIHE M Be/ N R Minsupport 8, 5E AT 48 R 15
R 2SR E M EE L. B0, FES /N7 FEF Minsupport
0. 2CB0 4/ (442424244414 4+ 1) ZAE) . BEAT4B TR 2-
BEGEE L, N I1,12},{ 12,13}, { I1, I3}},

RIMIEH % 2 B, e R Ao RN
7%, Huhk& SRR, BOE M B B GO . A BEHEER. 5

SETE R I3 B R R XT 3R 1 Brn F 5 BB MR
—3HRIR (B 3C[2 ]33 Hash BB¥((10z+y) mod 7 PF3MIR
3 FREIR ST BC R LA, 20 “ b ik & SOR B, B vl B A B
KB EBURR” CRHEE R 3 P Mtk 0 MR RAET
Hash 5%, HAMMAZERANAR - EHE {11, 14} 0
{I3,15}, TIRFASMFESERELE, WA BOBHX AR
i B ESHERI AR . '

%3 2-9 B % Hash K58+ 4

Wbk 0 1 2 3 4 5 6
HH8 2 2 4 2 2 4 4
WAaE (I, 4y {1,y {12,138} {I2,H4} {I2,I5} {1,I2} {11, I3}
{13, 15} {11, 15} {12,013} {12, 14} {1I2,15} {11,12} {11, I3}
{12, 13} {1, 12} {1, I3}
{12, 13} {1, 12y {1, 13}
it AXRBMEBRET HENBEI WA, T 5 % % W

AHRBGIRET Hash REARET BRAE RERA BN Lk
P EE G R0, A R R I AT — 2 T LA
B0 CRATIRLT SCHR) » D AT A A I S A A ——
BRET SR, ZE T BTt o P AR b ik (A B T — B R AR A
BRI R Iy, B0 AT 8 i O b AT A R S A A
R ELHEAR TR SR B 4 T AT PR B A S 5 2)
X} 7 ST B 4R, 3 T A FHSE 24 A G50 CBR A o SUAR) SR
R ROLA Rt bt , 38 7T R P 2 TR 5 1 A b ok R 25
REAR REME R AR EBE

1 Park J. Efficient parallel data mining for association rules. In:
Proc. of the 4th Int Conf on Information and Knowledge Manage-
ment, Baltimore, USA, 1995. 31~36 N

2 BEE, B, T, $ KEEHEESERM] LR #
HeRFH SRR, 2005

3 Agrawal R, Srikant R. Fast algorithms for mining association
rules [C]. In; Proceeding of the 20th Intemational Conference on
Very Large Databases, 1994, 487~49

4 fa/pTi. Apriori BRI R 2&""%%&[]] HENSH
R4k, 2003,4:10~12

5 BKVL.EESE. EFRBAM A B FAABE HEN
THRY#Et, 2225, 26(8); 2178~2179

(LEF 138 1)
BLZ AR N—BN, RS RIEE REREES.

ISignatureProvider #2107 %10 B XHEE R XML 3¢
BN HITHFES. IsEMRSinger XLH TR MED
Xt 8 TR 7 SO B B4 .

IVerificationProvider #1110 AR R IFEE XML
TR B FEES . cIsEMRValidator KL T X O KB
R 0T OB 2 MIETR .

B RHTHIEXER AT H . A3 —FF R 5|
AT XML BFELZ 8%, BIAIFA—#A%) XML Schema A&
i XML £ 2 AR uE % B SCR R AT K. AR5
BHUTHNRELANSRE ., XERFHRUTREN
API #:0, LM TH PRI XSS SHIE.

+ 170 -

g £ XMW

W3C. XML Signature Syntax and Processing [R]. http: //www.
w3. org/ TR/XMLDSIG, 2003
W3C XML Schema[EB/OL] http: //www. w3. org/ XML/ Schema
Microsoft, netframework [R]. http: //msdn. microsoft/netframe-
work/security, 2002
Boyer]. Canonical XML Version 1. 0 [S]. RFC 3076, March 2001
R4, BT XML HEARFEEHEARTR 'ﬁiﬂ[l] HE
P5£,2004,1(7):109~114
KW, 5, %, —MET XML MR B A
. WHEHLRE, 2003
H, BRATY, &R W3C XML Schema B KI5 11 7 B B
. TFEHLN Y, 2006(5)
kB TR A] RREE, 2000,4(D
20(%%%_;(3) XML E%%ﬁﬂi*&ﬁr‘ﬁﬁ[l] sk K2R,
B BEA. XML HFELEARKILE java PRIAEEAI].
ﬂ‘ﬁﬂ}"‘}iﬁ 2003,23(9)
20, NER, ZB K, % . ETFE NS EEHE XML Schema
LT B&HLE R »2003,13(6) :59~64

w0 0o -3 (=23 [S2 00 w N [

_ =
— O


http://www.cqvip.com

