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Abstract. Data mining is becoming increasingly important since the size of databases grows even
larger and the need to explore hidden rules from the databases becomes widely recognized.
Currently database systems are dominated by relational database and the ability to perform data
mining using standard SQL queries will definitely ease implementation of data mining. However
the performance of SQL based data mining is known to fall behind specialized implementation and
expensive mining tools being on sale. In this paper we present an evaluation of SQL based data
mining on commercial RDBMS (IBM DB2 UDB EEE). We prove that SQL based association rule
mining with taxonomy can achieve sufficient performance.
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CREATE TABLE SALES (id int, item int);

CREATE TABLE TAXONOMY (desc int, anc int);

—PASS 1
CREATE TABLE F_1 (item_1 int, cnt int);
CREATE TABLE R_1 (id int, item_1 int);
INSERT INTO R_1

(SELECT p.id, p.item

FROM SALES p) UNION
(SELECT DISTINCT p.id, p.anc
FROM SALES p, TAXONOMY t
WHERE  pitem = t.desc);
INSERT INTO F_1

SELECT  item AS item_1, COUNT(%)
FROM R.1
GROUP BY item

HAVING COUNT(*) >= :min_support;

INSERT INTO C_2
( SELECT pitem1 AS item1, gitem1 AS item2
FROM Fip Flaqg
WHERE p.item1 < gitem1)
EXCEPT
(SELECT anc, desc FROM TAXONOMY
UNION SELECT desc, anc FROM TAXONOMY);
-PASS k
CREATE TABLE RTMP k (id int, item_1 int,
item_2 int, ..., item_(k=1) int);
CREATE TABLE C.k (item_1 int, item_2 int, ... ,item k int);
CREATE TABLE F k (item_1 int, item_2 int, ... ,item_k int, cnt int);

CREATE TABLE Rk (id int, item_1 int, item_2 int, ... , item_k int);

INSERT INTO RTMP K
SELECT p.id, p.item_1, p.item_2, ... , p.item_(k=1)
FROM R.(k-1) p, F.(k-1) ¢

WHERE p.tem_t = c.item_1
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AND  p.item_2 = c.item_2

AND  p.item_(k-1) = c.item_(k-1);

INSERT INTO Ck ——fork> 2
SELECT il.item1, it. item2, ..., it.item_(k-1), i2.item_(k-1)
FROM F_(k-1) i1, F(k-1)i2, ..., F{-1) Lk
WHERE it.item1 = i2.item1

AND it.item2 = i2.item2

AND it.item_(k~1) < i2.item_(k-1)
—= pruning candidates

AND it.item2 = i3.item1 -~ skip item1

AND il.item_(k-1) = i3.item_(k-2)

AND i2.item_(k—1) = i3.item_(k-1)

AND ititem1 = L kitem1 ~— skip item_(k-2)

AND i1.item_(k~3) = L k.item_(k-3)
AND it.itern (k1) = L k.item_(k-2)
AND i2.item_(k—1) = Lk.item (k~1)
INSERT INTO Rk

SELECT p.id, pitem_1, pitem_2, ..., p.item_ k-1, qitem_ k-1

FROM RTMPk p, RTMP k g, Ck ¢

WHERE pid = qid

" AND  pitem_1 = qitem_1

AND  p.item_1 = c.item_1

AND  p.item k-1 =c.item k-1

AND  gitem k-1 =c.item k
AND  p.item k-1 < gitem_k-1;
INSERT INTO F k
SELECT item_1, item_2, ... , itemk,
COUNT()
FROM Rk
GROUP BY item_1, item_2, ... , itemk
HAVING COUNT(*) >= :min-support;
DROP TABLE R.k-1;

DROP TABLE RTMP k;
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CPU ' POWER2 77MHz
Main Memory 256MB

0S AIX V4.3.3

Disk SCSI hard disk 4.4GB
Network HPS with 100MB/s
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Number of records in | 109322
transaction table

Number of transactions 20000

Average transaction length |5

Number of records in | 141704
taxonomy table

Number of items 30000
Number of roots 50
Number of levels 4
Average fanout 5
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