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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 become widely recognized.
Currently database systems dominated by relational database and the ability to perform
data mining using standard SQL query will definitely ease implementation of data min-
ing. However SQL based data mihing performance is known to fall behind specialized
implementation. In this paper we presented an evaluation of data mining based on par-
allel SQL on large scale PC cluster. For flat association rule mining, parallelizing SQL
query using 4 processing nodes the performance is even with C based program while in
case of generalized association rule with taxonomy, we achieve comparable result with 6-8
processing nodes.
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CREATE TABLE SALES (id int, item int);
- PASS 1

CREATE TABLE C_1 (item_1 int, cnt int);
CREATE TABLE R_1 (id int, item_1 int);

INSERT INTO C-1
SELECT  item AS item.1, COUNT(*)
FROM SALES
GROUP BY item
HAVING COUNT(*) >= :min-support;

INSERT INTO R-1

SELECT  p.id, p.item AS item_1
FROM SALES p, C1 ¢
WHERE p.item = c.item.l;
- PASS k
CREATE TABLE RTMP .k (id int, item_1 int,
item.2 int, ... , item.k int)
CREATE TABLE C_k (item-1 int,
itemn.2 int, ... , item.k int, cnt int)
CREATE TABLE R.k (id int, item.1 int,
item-2 int, ... , item_k int)

INSERT INTO RTMP.k

SELECT  p.d, p.item.1, p.item-2, ... ,
p.itemk-1, q.item k-1
FROM Rk-1p, Rk-1gq
WHERE p.id = q.id
AND p.item-1 = q.item_1
AND p.item-2 = q.item-2
AND p.tem k-2 = q.itemk-2
AND pitem_k-1 < q.item k-1;
INSERT INTO C.k
SELECT  item.l, item.2, ..., item.k,
COUNT(*}
FROM RTMP k
GROUP BY item-1, item.2, ..., item.k

HAVING COUNT(*) >= :min-support;

INSERT INTO Rk
SELECT  p.id, p.item-1, p.item-2, ...,
p.itemk

FROM RTMP.k p, Ck ¢

WHERE p.iteml = c.item-1
AND p.item_2 = c.item_2
AND p.tem k = c.item_k;

DROP TABLE R.k-1;
DROP TABLE RTMPk;

1: SQL query to mine flat association rules
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2: PC cluster architecture

# 1: Configuration of each PC

CPU Intel Pentium Pro
200MHz

Chip Set Intel 440FX

Main Memory | 64MB

Disk Drive Seagate Barracuda .

for (Ultra SCSI, 4.3GB,

databases 7200rpm)

SCSI HBA Adaptec AHA 2940
Ultra Wide

ATM NIC Interphase 5515 PCI
ATM Adapter

0S Solaris2.5.1 for x86
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# 2: Dataset paremeters

File size 11MB
Number of transactions 200000
Average transaction length | 10
Number of items 2000
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7: Speedup ratio analysis on passes(200k 0.5%)
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Kl 8: Execution trace(200k 0.5% 5 nodes)
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#% 3: Example of TAXONOMY table

DESC ANC

Sushi Japanese Food
Sushi- Food -
Sukiyaki Japanese Food
Sukiyaki Food
Japanese Food | Food

Chinese Food | Food

French Food Food
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CREATE TABLE SALES (id int, item int);
-~ PASS 1

CREATE TABLE C.1 (item.l int, cnt int);
CREATE TABLE R.1 (id int, item_1 int);

CREATE TABLE TAXONOMY (desc int, anc int);

INSERT INTO RXTD
SELECT p.id, p.item
FROM SALES p;

INSERT INTO RXTD
SELECT DISTINCT p.id, p.anc
FROM SALES p, TAXONOMY ¢t
- WHERE p.item = t.desc;

INSERT INTO C.1 .
SELECT  item AS item.1, COUNT(*)
FROM RXTD
. GROUP BY item
HAVING COUNT(*) >= :min.support;

INSERT INTO TAX.H
SELECT t.desc, t.anc
FROM C-1 ¢, TAXONOMY ¢
WHERE t.desc = c.item.1

INSERT INTO R-.1 .
SELECT p.id, p.item AS item.l

FROM RXTD p, C.lc
WHERE pitem = c.item.1;
- PASS k
CREATE TABLE RTMP.k (id int, item.1 int,
item.2 int, ... , item.k int)
CREATE TABLE C.Xk (item_1 int,
item.2 int, ... , itemk int, cnt int)
CREATE TABLE R.k (id int, item.1 int,
item.2 int, ... , item.k int)

INSERT INTO gTMPJE

SELECT  p.id, p.item.1, p.item.2,
... ) peitemk-1, q.item. k-1

FROM Rk-1p, Rk-1q
WHERE pid = q.id

AND piitem.l = q.item.1

AND p.item.2 = q.item.2

AND pitemk-2 = q.item.k-2

AND p.item k-1 < q.item.k-1

AND (p.item.k-1, q.item_k-2)
" NOT IN (SELECT * FROMTAXH ¢t
WHERE ~ t.anc = p.itemk-1
AND  t.desc = q.item.k-1); '

INSERT INTO C.k

SELECT item.1, item.2, ..., item.k,
COUNT(*)

FROM RTMP &k

GROUP BY item.1, item.2, ..., item.k

HAVING COUNT(*) >= :min.support;

INSERT INTO Rk
SELECT p-id, p.item.1, p.item.2, ...,
p-item. Xk

FROM RTMP.X p, Ck ¢
WHERE p.item_1 = c.item.1
AND p.item2 = c.item-2
AND p.itemk = c.item.;

DROP TABLE Rk-1;
DROP TABLE RTMP . k;

10: SQL query to mine generalized association
rule
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