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Abstract:

database passes and control the size of necessary memary. Temparal constraints can help us to get higher efficiency in data mining. This

For a large database, an efficient algorithm for mining association rules should try to reduce the number of the

paper first defines temporal interval operators, and uses them to filter the database and merge temparal intervals for mining. Then, it

gives a new effective algorthm called TIS DM for mining temporal association rules. Finally, the perfarmance of this algorithm & di2

cussed.
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SANEAE: $455(Tid) I A% DX ] (Interval ) A5 H 5 Tten
Sequence) . 3X L KT 25 DX [A] S T F 2300 H Y 31 R AR SRR U
AR (I IR S T, T O 0 1t 5 1 4k B 1) 28850 X i i 5

Tid Interval TtemSequence
1 [10,50] A, B, C, D

2 [30, 60] B, C, E

3 [70, 80] A, B, C, E

4 [70, 120] B, D, E

5 [70, 90] A, B, C,

6 [300, 500] A, B, C, D, E

K1 FEAR TSR

A1 g AR 2 IR TR) 4 Hs ) 14 AT 4R, @ XA
FEAHT A X (4R AT MO S TR =2 H A A H—
2 A e AT B PR R AT I 3 Ak 2R N P A B 1) 2%
iy H TR X R S X R (R IR T I S AR IS
DB A I B AN FH AT A2 I 24 DX JR) 41, 55 A2 9
245 DX i) B S P A3 SR A B R IR . XA, g v LA
SR DR VR BN 1) AL 2 R

I( Y AN A XA S
A LU =764 T= (T, TD, TO) kR Z i, Jrh & SCan

o P A IX AR AR T — M A XA BB L= [ 15,
D], b 13 [ 0,15 MILT (i= 1,2, , , n) 2% Y46 TD Lk
YR ) A

u N AR TD: I 25 DX I 28 & 6 R (1 5 1) 25 o S
Fl,BIP ;=013 ,I{ 11 Tuli ,17 1 TD, I;1 TD @TD;

u I 25 DX i) 2 A i) (9 38 A4 TO: s SUAE D B¢ 11
AR ) A8 S P R R AR

N THTBRAT TR s AN K I A X AR R, 2 R
T FH BT 5 RS 325 B 1 1Ak B 1A

2( ) B L= [1, I ] L=
[15, 13 ] 25 SCEEFEAN I A5 MARE 3 110 A I AR X )28
EATI AR (H ) &I Un s e Xl

w SR (Hp): WRT < § 81, < I, W 1 Hel,= *
T L Hel= [15, 13 ], 2 13 = max {1}
(11,13 };

wI I U I < 1 815 < 17,0 1, Grl= ®
BT Grla=[13, 13 ], P 15 = min{I7 , 15 }, I3 = max
{17,137 }.

AN LI I 4% 3 25 () i ik g —AS o 4l W=
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FEBARECWE 1R D I H RS R EE P S
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Tk AR 122 Ak 0 ) 42 908 T St ) 4 ) e Ak

,I3 1,15 = min

R B Bodim P 1 5 B R JRAi 10 38, Bt AT BN 5 D
PR, R PR N A B85 38 i — ok Hod 22 4ok sl
AR B R A 1D, BRI A FH P 49 SRk A it e 4 7 =
R AZI. B sk e H SR T B s KA B i
PEAE . AR, & W A H At R AL T AR 2R 170 AR
&MY S KA Luse, 7T CUR) T b1 @ SO 45 1
Hor, SEBL XS040 14 ) ok v, F RS 38 1 3k 9& 5 filter ( D,
Luser, Do) SEILXT D oSG8 1951 B, De AF A B % 1 A0 )
AR DA A, F5 A5 TR AT I 5 30 (97 3 5L A7
AR
1 filter( D, Tuee, D¢)
)FOR all t1 D DO
2) TF (t.Intaval HyleeX®)

3) ti. Interval z t. Inteval Hy luser;
4) t1. ItemSequence z t. ItanSequence;
5) sorinsert(t;, I¢)

6) ENDIF

7) ENDFOR;

D RS G, R ¢ B S AR PE(AR IR t
Interval) K 7 32548 I 25 X ) Tyse BEAT Hr i@ B LA ¢ op 2
AL B OG0 A5 S Wi R ¢ Inteval Hy Lee X, LT
119 3) \4) F1 5) AEfle— ASBN I TG ER b, I HEEAE N — AT %
T00 H P 410 1) = S5 37 N B De .

H T H a2 50 D KA JC A 1 Interval J& Pk 47 7]
REM R 45, DR De HR 9 IS X)) BESRAR ZR 0 ). A SCHE—
2 18 Do T T R IR I AR DX 9 4 - 1) R, R 38 A
5 K I L ASAHAE (R4 40 1 25 DX ) 4. F T 8 F merge( De, TS)
SEIIX—ThRE, b TS A& IS5 590 1 A X R 4E.

2 merge( Dc, TS)

1) TS=*;

2) FORall d1 Dx DO

3) ttz d. Interval;

4) FOR all t; I TS DO

5) IF(ttU t;X?")

6) ttz tt G tl;

7 delete( t;, TS) MHt t; A TS =
8) ENDIF

9) ENDFOR

10)  insert(tt, TS) M ¢t JIAF|TS H

11) ENDFOR;

QAT T, A Filter 57 AT LA YREL B P HEAT S 46,
merge A AR H R FHAS 0 32 418 i 2R X [ 45 I 47 33 s K AT
B H A0 AR R BR TR IR, A e A I H 8 4
TEUAK SR I 1 7 0 AT A 24, B DGR 3w DA WL SOk
[2]) . IRATSELE H A, AR5 TR AE G 55740 Hh A e
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X [a], WX De i — W, WA join R FE BEAS WA H 7 7) ENDFOR
FIIS I FHE M A ZI TISS 1, Pl it make. fre I F2 4= 8) TF flag=0
) 45 35 R A IS TISS e 9 append (IS, TISS) ML N#] TISS Ji
10) ENDIF;

TISSDM( )
1) Input ( minsupport, Tuser) ;
filter( D, I, De);
3)merge(Dx, TS);
HFOR tt1 TS DO Mt AEANE B 2 e 435 H ¥ 1)
ES
5) TISS= *;TISS™ = *;
6) FOR dI Dc DO

7) IF(d. Intaval Hr ttX ")

8) IS= d. ItenBequence;

9) join(IS, TISS) ; MWL/

10) make. fre( IS, TISS, TISS* ) ML Ji5
11) ENDIF

12)  ENDFOR

13)  Amwa= Answa U(TISS* , tt)

14) ENDFOR

K2 TISSDM ik Hiik

J9 T 38 join Flmake. fre & 1, T A& 46 & X H ¥4
A BT (e = .

3( ) W TISS: FH TISS, f& &
MAEFEATH B E AT H P 5 S AR i, 1S 2 X AEIXA
I H AR B — A0 H e, ST AR

u T T qp: IST oTISS 24 HAN S v IS, 1 TISSy, #75
ISAIS;

w AL E A gp: TISSt A TISS2 2 HAX Y %P IS I TISS;
1 IS1T 4 TISSy;

u WAZ H g TISS| H @ TISS o= {IS| IST 4TISS; H IST g
TISS,} ;

u W5 G qp: TISS| G @ TISSo= {IS| IST 4 TISS; BX IST g
TISS,} .

M BT 58 0T LUF Y, X2 WERE AE T H R A2 Ik k
Z0H T IH P B Z DGR, AR, T E A A AR T LA
A P A R B R A (A O 22 B MR T4 . AR ) i
XLETE AR, X TR i B H iy 41 4 2 B S A7 5 1. 451
wn, B4R AB| {ABD, AD}, {HJE AB1 u {ABCD, AD}. [Al I,
FATITT AR YO 2k 58 B H 3 30 16 17 5 1R

R KZ) ) join A make. fre 8. T HM A {E, T
AT — AN H 320 0 SCRe B2 187 530 ke e £ 22 v 1)t IR
B, IXARE G Fe e g | 5 6 TSR BE I IR T =K.

3 jon(IS,TISS)

1) swpat(IS)z 1;flagz 0;

2) FOR alIS;1 TISS DO

3) IF 1S= IS,

4) swppat (IS 1)= swport (IS1)+ 1;
5) flagz 1
6) ENDIF

ANIH FAUIMA TSS Ja, B ae 73 H 7700 G
SUHE. PAUE, male. fre $1 T3t £ TS K RE 19 7% 51
SRR B, FEH AL A I E] TISS” .

4 make. fre( IS, TISS, TISS )
DFOR all 18”1 {18} DO M} 1S I % /751
2) sz 0;
3) FORall IS"" I TISS DO
4) FIS" AIS™"

5) s= s+ appat(IS™ " )MZER IS™ 3 Hr
6)  ENDIF
7) ENDFOR

8) IF (s E minsupport)
9) FIS"| oTISS

10) prune(IS*, TISS™ ) ; MILJ5

11) TISS™ = append (IS, TISS™ ) M4E IS™ I8 jin 3
TISS® J&

12)  ENDIF

13) ENDIF

14) prune(IS*, TISS) MILJ5

15) ENDFOR;

RESRFRATTIY H 5 2 A5 B A B ds K AU H 751 4, T8 4
TRATAERF U s — AN B T 550 18T 5, wl N i% A I
ik TISS FTSS™ ¥ IS BITF 5 A prune) .

5 prune( IS,, TISS,)
1)  FORall IS;I TISS; DO

2) IF IS51 ob{IS;}

3) TISS = TISS;- {ISy}
4) ENDIF

5)  ENDFOR;

AT BT R BATII R, BATXE 1 TR
8 FE 92t TISSDM 59, ¥ Tue = [ 50, 100], minsuppart = 2( %
N 43 Bl 3313% ), W3 8 )5 ¥ De by

Tid Intaval TtamSequence
1 | [%, %0] A B, C, D

2 | [%0, 60] B, C, E

3 | [70, 8] A B, C, E

4 | [70, 100] B, D, E

5 | [70, 9] A B, C, D
P30 R o 55 M e ) o g R

Merge 2E Jl 24 I 2 X [ 4E TS= {[50, 60] , [ 70, 100] }.
I[50,60], TISS= {(ABCD, 1), (BCE, 1)}, TISS* = {BC}. %I
[70,100], TISS= {(ABCE, 1), (BDE, 1), ( ABCD, 1) }, TISS * =
{ABC, BD, BE }. Answer= {( BC, [50,60], ( ABC, BD, BE, [ 70,
1001)}.
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BRI H I e TR (B Tuse [ B9 K, £ AT BT N[5 48
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AT AN FZ I I A X R A 2R B R B4, 1 LA IR 6
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WA PRI H e B4 R VRS oK S8 O EE TR 4R 1K 7R
H. FATRIBE — 2 TAER R R IE oAb I B30 B 0 12k
JROR IR 75 9 LA BT 2 AR A A IR T 3 e 45 il 7.

[ 1] BECHE, XU R, 5T IUH Fea) S8 1R 1928 B0 W42 3 550 9%
[J]. TFEHLEER, 2002, 25(4) : 417- 423.

[ 2] Agawal R, et al. Mining association rule between sets of tems in hrge
database [A].Bunemuu P and Jajodia S eds. Proceedings of the ACM
SIGMOD International Conference on Management of Data [ C]. New



1694 B, T

2 Eicd 2003 4F

[ 3]

[ 4]

[ 5]

[ 6]

[7]

[ 8]

York: ACM Press, 1993. 207- 216.
Han J W, et al. Mining frequent patterns without candidate generation
[ A]. Chen W, Naughton J, and Bernstein P A eds. Proceedings of 2000
ACM SIGMOD Intemational Conference on Management of Data [ C] .
New York: ACM Press, 2000. 1- 12.

Srikant R, ¢ al. Mining association rules with item constrains [ A].
Heckerman D, Mannila H, and Pregibon D eds. Proceedings of the 3rd
Intemational Conference on Knowledge Discovery in Databases and D2
ta Mining [C].Menb Park, Califomia: AAAI Press, 1997. 67- 73.

Ng R, et al. Explomatory mining and pruning optimiztions of con2
strained associations rules [A].Laura MH and Ashutosh T eds. Pr@
ceedings of 1998 ACM2SIGMOD Conference on Management of Data
[C]. New York: ACM Press, 1998. 13- 24.

WRCRH A TS, B8 PRAE. R S50l P v ok B AT I 28 2R 0% I
[J]. #4243, 1999, 10(5) : 527- 532

JEEA, S T 2SO R ) Web B AU R (0]
THEBLEAR, 2000, 23(1): 52- 59,

Chen M S, et al. Data mining An overview from a database persgpective
[J]. IEEE Transactions on knowledge and Data Engineering, 1996, 8
(6):86- 883.

F, 1966 AT A5, dbnt Tk
K2 Bz, A S ST A ot 24 AN 43 A X

U, 1944 LTI O, Wk, R,
T O, ST O N D g AR
(BN ok TR




