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An Algorithm for Discovering Frequent Itemsets Based on Relational DataBase
WANG Zhi-He

(College of Mathematics and Information Science, Northwest Normal University, Lanzhou 730070)

Abstract The discovering of frequent itemsets is a most important part of Data Mining. Currently, more research
work is done on the algorithm of mining transactional database than on the algorithm of relational database. According
to the relational theory and method of Boolean frequent itemsets mining in transactional database, and combining the
particularity of mining in relational database, this paper discusses and proposes a new simply algorithm of discovering all
the frequent itemsets in relational database by the standard SQI.. Experiments prove the algorithm is high effective.
Keywords Data mining, Relational database, Frequent itemsets, SQL. language

1 38§

B R WA BB 2 MMEE 283 T K
TNV £ K4 B B2 FF 1 76 32 Br ob 6 B85 40 4%
ROT, ) (4 1R SRS S 5ot 5 45 S I A % TR S B L
T 4 » SR TR K Bt (OB A7 AT 26 R BB o, AT )
FH 3% B0 L 36 A 06 2R B0 e o5 40 00 3L L A UL U
H- AT XL S I A

B4 o R AT B — ST R 35t 2 B B Cassocia-
tion rule mining ARM) B8, 8% FATIA H B LI 4
PR — T TR D3R BT ST 4 2) ply 0T 7
ABEEEALND , FEXFE R B B BA S, TSR LB
)y S A BB U E 5 — A M T LA T 1 SR AT T AR
AP RAE TR, BB s S s iR v A
B T A o FE AT SO A RO S R T b

TR A4 X 6 28 000 i o S B L 042 B R
LA Apriori B3 R0, 5 SQLIEF A M ELEHER L1 H
B3 Apriori B 4956 5 BE A SQL 8 & T ST BRI A B
I8 S [3~5 VR A Rk S HoSt N i — 304097 B
415 A SRS T Aprion BRI CEBTR XBER KR T
He R K TR e S T % T - S ORI 4E I B TR (8
HUNE B KBRS, Femnunxie], BAm
e R, I B SRS B YA & 4 3 P BUA SRR, XUt
INT FEAE R A 2318, A SRS R 2 8 Apriori B
5 B RERE L R SQL 9 4 RBUR AP IE B3R T — R g
{95 F R P SR O AR S R e R T LRIV

2 RERFN B R A A
W I={iv, iooers in ) RITATMES . D RITA MK

TRt BIBUR, EEBIIIIW BRSO KA

BHEBEMES HPEBAHS TEAWES 15 TSI,
BMHEEA-NDHEWRIAF TID. B A2 PHE.
FTHFAYHOYACST, MR E—~NE a0 A=B
MZRA, K ACILBCI, HANB=C. MW A=>B#$4%
EhD L BAXFFE s, AP s ED P HEFEFAUB
(BPAFB Z#E)WE ., N A>BEHFED 1 HE
BEEEMEDPEEA WEFFFEEAE B WHTLE
co BFERRAA

support(A=B)=P(AUB) Q)]

con fidence(A=>B)=P(B|A) (2)

TR EATR NI Gtemset) , 15 k NITIERR K k-
T, RN BFRE A EENFSH, BRI W
R R/ HEE min - sup, BN I i BT R K Tl
%T min sup &5 DrhF 5 BEH R, MR TUE WML R/
SRR MFRE M SEE . XT3 R B E REA RN
A5 B BB R BLUAR 58 OC BRI L 5222, BR R 55 G BR AL I

3 XRERMBESRHLIRTE

FRRBEERSNEARZHN MR ERAR
X-MEEENT . RAELANBEY. BN ZME X
EEFEH ETEARERA T—E W E ., BiE —fEER
St ot R M R A A o A R BB A
JELST, 8R i k1T AR P AT R 2 500 (A R B A R AT R —
B TR, oA LA IS IR AT AT K B R
Beab R, B A AMERE TS 8 B8 B B n T e ) A =S (R R4
{ESZPR b SR [E SR F SQLL iX — e R Y 56 R B R 4
FORE T8 5, A1 B B 00 06 2R 04 PR AT B Z 3R AN
AATT B R AL . LU AT 8% Transaction 294,
S BRI A S P AT LA AT e it A SQL B AR L. Ak


http://www.cqvip.com

T TFFEA .

select beer, water,count( * ) from transaction

group by beer, water

having count( * )>=min_ sup
A 1S BIEE (beer) B3R K (water) B Ja M R /N 5
& (min. sup) 4% 2-T0 &, (7] 38 ] LAFE 20 =4 A JY B AT
AT kT4,

M H B FRMAT count(» )& REL, AT LATEH EIA R k 5
B2 B [RIA A5 200 0 B 32 RO — R & 35 TR A, A
R Aprion BB k TE, AR IR SRk
PISCRBE TS . XREREYT 24 T AR B Rd R), R E T
FABZ R T FIRE IR 25 18] , 33X F R A SRR M R BT TE

4 BEEHRRTHES

FEXTR R B PR R RURT E A AT B A T — 1
48 A TR BN S B AR AR L, R R TR
B OC R B ISR

AR,

INPUT,; ¥4E¥5 (Datasource, fAiFR D) &/ 358 B {E (min . sup)
/Iik Zlgenerateﬁ frequence —sets(k)

/A AR 1 .
While L 72/ /5 (h— D SRR K2 B A o TSR

{
k= k+l;

L, = generate frequence - sets(k);

DI EB AR BAL, L oisat R, BTN &R P K
—FRAT R X AEBERE T SQL R4 % S R e, )T LR
RS R LN FE R .

FEA Ly MR R, FIARHER SQL & HIE S IS KB
count() & 4r4H 15 4] group by, XTEBHEAM L HEEBAT
KESE L BHEASRRL, A L PHAENFGHRE
I XFPEANFEANHEE. ZEPREBENRIER ORI
T, EAEEAE AR T L RIFE KRG E . B TR
¥ SQL. 154 S I ), T LUF) AR 25 28 B U0 k17408 T4
HEREERGR ER Y, T HE D d L kB2 L LA
8 AR R B TR T B KRR, R BOHE R I B b
THE U ERBTREERIRE . BELIHR T .
,ig}el('lzra:tel )frequence sets(k) .

{ create table L, (item; char ,frequent int) //LiBAHFEM:, item
%iﬂij‘] D ATA R (BT B , frequent fHC R N3 REB MM 7%

for (int i=1; i<{=attibutecount; i++)
//attibutecount 24 & J& ¥ (Al &5 H %0

{ insert into L select from D where item = i
// count( % ) T8RN R LI

group by item

having count( * )>>=min . sup//# 3 1 TEH T RHE/NTR/NNE
} EM A BEEFZICF, UBUCHE 2 TR T
'
else
{create table I (item; char,item; char,-:,
itemy, char, frequent int) //B 7 ¥ -IERNTEHESH
insert into L,
select p. itemi, s+, p. itemy—1, q. itemg—; as itemy,count( % )//f=
4 kRHEHARE L,
from Lk*\ P kax q D Dx s, D Dk Y
//BAF where & T4 D PG RBENFEA £ A8
where p, item; = q. item; and +*- and p. itemy—»= q. itemy—; and p.
itemy—1< q. iteme—;
and D;. item= p. item; and**and D;—1. item = p. item-—-1 and Dy, i-
tem = q. ttemg—]
and D,. TID= D;. TID and ***and D,—1. TID = D,. TID // TID /3 D
il s R
group by p. item;, p. itemg,:*, p. itemg—1, Q. itemz—;
Sg%rﬁcount( % )>=min—sup //iEiT BEBEBI YRME L 0L
3 Ly}

« 160 -

D000 http://www.cqvip.com|

5 LWHER

R T BAERE AR AR AR, ATEE A TR L IR HUE
J% (experiment], experiment2)F—~ F 35 BB JE (A AL 2001
P FKEEIRE choose) , FESEMNE 1 Fin., RACH
Builder 6 St 78 A K sC[4, 5 1T B, C/S 54, 3L
P BRI SQL-Server 2000, iR 45 285 9 CPU 24 P4
2GHz, W77 K 256M, & P 3 i) CPU h ¥ 1GHz, NTE R
128M,

A1 Bk
B4R k4 FEH i sEH
experiment] 5 9 23
experiment?2 15 100 658
choose 259 2233 15728

BABERAES NER/NEFREE R 0.2,0. 4,0, 6 X =AEL
{H TN T A SCE v B TR ) P3O I choose % SR %1 52
Bl ol B B JCHNR BUT 580 W E AR R D H 5 X
T4.5)BEHTT WH. WE 1.2 T IE B, AR SCE BT
SOERE BT R SQLBEF (4,58 %, 4
N R BT R RITIN MR T RS, X
St AT H 1 &, A A AR TR th K KD B RLR
PATHHE G A TR, (R 3 X F B S8 A 0 S 30 A 25
BB TR/ SRR/ AR B KO B I BRI (BN B
INEFREER 2Yont BRI E A 8B4 AL E B
BIPATROR R S 4, 5 [ 4 5%

experimentl b RIRRRE R

03 XU HE
2025 @m?ﬂ:,,!ﬂ% el
E 02

b — G
0.05
OF e et
0.2 0.4 06 XHE
& 1 experiment! $#470F[H]
experiment2 _b {4
4,
3.5 s R ' A7 S
2 3 7 SCRRIA). [SIELE
B 2.5 ke
7 2
& \
& l'i PN
0.5'“—*—~-%=s;;~f~
O o2 0.4 0.6 HEm
K 2 experiment] $4THT[H]
choose b I RRLE R
1004 - AT
80 "——%——,wiﬁk[ﬂ‘ [S)3%%
= 60
= N
Iz 40 N\
-9 20 N&h_‘
Y Y VI

006 L

& 3 choose $HTAT[E]
(F#% 198 3)


http://www.cqvip.com

B SR B B /N g 57X 50, A Gt 6 YR 85 Bk 100
AL OB

(712,0 (z12,~7/12) (0,7/12)
B4 BT A RS B PR R R

Al FAELSBABEERD G ALE
1 2 3 4 5
25151 2749 1324 637 1. 17e—12

o e

4

88 b ¥ o ¥ B

BS  miUH B MR s R R E LR AWE
FAFAMAR f 2R 1) AR TR vk (1)

B 6 G RE RS RER ST R (n/12,7/12)

10

11

12

13

14

D000 http://www.cqvip.com|

Bl 7 SABERARN R AR AN FHEIR

g Bl &%) Amnon Shashua #3% Frig 4t ey %5 8h

2 % X #

WO, PO AR, B F BB R e R R 9T 55 3R . SHE WL
#,2000,23(12);1261~1269
McMillan 1., Bishop G. Plenoptic modeling: An image-based ren-
dering system, In: Proceedings of the SIGGRAPH 95, 1995, 39~
46
Mukaigawa Y. Photometric Image-Based Rendering for Virtual
Lighting Image Synthesis, In; 2nd IEEE and ACM International
Workshop on Augmented Reality. San Francisco, 1999, 115~124
Mukaigawa Y, Miyaki H. Photometric Image-Based Rendering for
Image Generation in Arbitrary lllumination, In: Proceedings of 1C-
CV01,2001,2; 652~659
B, TEN GOT. — R F 7 R0 A S S
o E S B 4, 1997,2(7) ,461~463
TN REH BLFA, TR, VR AEEEMRAE AP LI R B A
e TS 5 K 81999, 36 (11) . 1349~1357
et EPE. AR S BE A . 024, 2002, 13(4)
501~509
Shashua A,Riklin-Raviv T. The Quotient Image: Class-Based Re-
Rendering and Recognition with Varying Illuminations., IEEE
Transactions on Pattern Analysis and Machine Intelligence, 2001,
25(2),129~139
Basri R, Jacobs D W, Lambertian Reflectance and Linear Sub-
spaces. IEEE Transactions on Pattern Analysis and Machine In-
telligence, 2003,25 (2) :218~233
Epstein R, Yuille A 1., Belhumeur P N, Learning Object Repre-
sentations from Lighting Variations, In:Proceedings of the Inter-
nelational Workshop on Object Representation for Computer Vi-
sion, Lecture Notes in Computer Science, Springer-Verlag, 1996,
179~199
Ramamoorthi R, Analytical PCA Construction for Theoretical A-
nalysis of Lighting Variability in Image of a Lambertian Object.
IEEE Transaction on Pattern Analysis and Machine Intelligence,
2002,24(10)
Wong Tien-Tsin, Heng Pheng-Ann, Or Siu-Hang, Ng Wai-Yin,
Image-based Rendering with Controllable Illumination. In; Pro-
ceedings of the Eighth Eurographics Workshop on Rendering,
1997, 13~22
Zhang Zhi-yong, Pan Zhi-geng, Zhang Ming-min. Spherical Har-
monic Descriptor For Gray-level Image Similarity Matching. In;
Proceedings of the third international conference on Image and
Graphics, 2004, 164~167
http://cve. yale. edu/people/faculty/belhumeur http://www.
cog. rown, edu/~tarr/§txmul1 html

(EEF 160 T

it BTN SRR ST AR SCIR X BRI Y TE £
FRE R S IR B A A Bk L R AR SQLLIE F IR
BRI B E A RN KB LR, SRR
I B — RS,

2 & X W

1 Schuster A, Wolff R, Trock D. A high-performance distributed al-
gorithm for mining association rules [ ] |. Knowledge and Informa-
tion Systems, 2004

2 T Fg SRR BRI S SRR D, L BN Tk

+ 198 -

AL, 2001

Agrawal R, Shim K. Developing tightly-coupled data mining Ap-

phcatxons on a Relational Database System [AJ. In: Proc. of the

2nd Int’1 Conference on Knowledge Discovery In Databases and

Data Mining [ C]. Portland, Oregon, 1996. 287~290

JEl G HE, T YT, B F OB A B S IR BOR MR B 3 (D,

HBHLTHE,2003,7(12)

%hﬁﬁ? NI, 2 ) A A o B SQL 1] 2 48 £ {8 B C B AL
RHP (D). HHEPLBER SRR, 2002,3(3)

T, T JTER. 3 RO e b I B B — R R (D).

YLK R, 2004,9(9)

éﬁzg‘lﬁyiﬂiﬂ. BiEERGEML. IR b5 B S HE LR,

BE, THAELS XARPRAMUNZEO BT AEIH D, HE
HLTH#,1999, 1(1)


http://www.cqvip.com

