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Design and Implementation of a Data Mining Query Processor
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ABSTRACT

A data mining system includes various data mining functions such as aggregation, association and classification, among others. To express
these data mining functions, a powerful data mining query language is needed. In addition, a graphic user interface (GUI) based on the data
mining query language is needed for users. In addition, processing a data mining query targeted for a data warehouse, which is the appropriate
data repository for decision making, is needed. In this paper, we first build a GUI to enable users to easily define data mining queries. We then
propose a data mining query processing framework that can be used to process a data mining query targeted for a data warehouse. We also
implement a schema generator to generate a data warehouse schema that is needed to build a data warehouse, Lastly, we show the
implementation details of a query processor that can process queries that discover association rules.
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[MINE RULE <mining technique> AS<rule-name>]
{USING HIERARCHY <hierarchy name> for
<attribute>}
[<rule spec>]

SELECT <attribute-list>

FROM <table-list>

[WHERE <condition>]

[EXTRACTING RULES WITH <constraint>]

SET RESULT DISPLAY
REPORT TYPE <report formula>

<mining technique> :: = ASSOCIATION | CHARACTERISTIC |
DISCRIMINANT | CLASSIFICATION | CLUSTERING

<rule spec> :: = {FOR <classI>WITH<conditionl>{VS<classZ>

WITH <condition2>})

<attribute-list> :: = {attribute | *,"}

<table-list> :: = table name{table name|*,”} :
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9 1) Association rule®] %%

Mine rule association as gpa&birth_place
select gpa, region.name

from student, region

where major = “CS” and birth_place = “4-&”
extracting rules with

support : 0.05, confidence : 0.7
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9 2) Discriminant rule®] 7%
Mine rule discriminant as “precipitation : Mountain vs. Sea”
using hierarchy climate for precipitation
(for “B.C." with region Mountain
vs “Alberta” with region Sea)
select precipitation, area_name
from weather_probe
where time_period = “May” and year =“1997"
extracting rules with
threshold : 0.4
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B en, A mzsojol si= £45& SELECT A9l
BAsAc =3 $AIX)Q Thresholdg A8t

o) 3) Characteristic rule®] 3<%

Mine rule characteristic as “A-& & 7]%9 E4”
using hierarchy climate for temperature
using hierarchy climate for precipitation
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select temperature, precipitation

from weather_probe, region ri

where time_period =“summer” and year =1996
and rl.name ="A]£&"

extracting rules with

threshold : 04
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o 4) Classification rule®] 7%

Mine rule classification as “region”
select crimes10000, region_name
from region rl

where rl.name="%-4}"

extracting rules with

threshold : 0.3.
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Mine rule clustering as temperature
using hierarchy climate for temperature
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9] dlAE Clustering rule& F3H= 33t dlolg vlo|y
Fo9] d2M “gEAU=e 71%E 7HA I Clustering S
e} ek Aot nlold FA FHE YEid ¥ Q
oo AHEE g A2 o]F& EASUR Clustering 3
ofdt £4E& SELECT Aol BAssth

37] EAF o vlold T AdAEL whold HE
FY37] Y@ d2A vdaAen, volH ol
FE4E WAZ olFolE Tt

4. diolgl ofoj'd W X2{7| 4

4.1 dlolef olold Ae xal =Yz

£ A A& dlolg nte]yd Ae] Ao H&]7](data mining
query processor, DMQP)E $1& AMAHQA ZH Yz &
sto] AwEch HA, AN 55 1Yo R TAFREY
(29 DH 2

DMQL

Parser

~ ODEBC

(32 1) DMQPS| X SB=

(28 DA dlolg viold e Aol(data mining query
language, DMQL)E AH8-A47F 289 A8t Ao~ T3t
o Z4¥ wiold A9 ojoltt. 2HgE A9 Aol A9 A
719] HAE F3l A F FReE TEH A st
T “select from where"9} 22 ¥ut SQL Ao} FR & FE]
Hloje] #ojshg-2o] AE TP FRoln. o FEANE
Holg] vto]dE 87| AF dlojg A& = DAl

e FEL dHolH dojse2z FH doj Hely
A AR dBes volde T3 GAon. o T
dME ooy AE AF AY SAE AHA vlo]dE
FHsHA ok BE DA gt doly @& gnE ¥y
AN71A @3 wholyd Ao HHstA M= Ao W
g4 dolHe HME T YAE AFHE dHolg vlol
Y ARE oA FHstn], o|zK A&} ddte d
ol¢] wlold AAE A 4 Ut

42 Hjolef ofold Hejx2|?| 74

7] dolEl vhold A Ao} Hrle] M AL Al
Aoz dunr] A 71sE A Al FxE
TAsY (2F 2o =AEHT

User—'

Visuskoaor s 4y ojga

Wols| ool . -, dolsioleld WeSQ
4

2§ —

SOL fr

Data Warehouse i
\_\_______________,_/

(28 2) diolef olold HH|?| 7=



DMQPE ZA A9 AA whgAl, dolE wleld A,
gyl SQL £ dlojE mlojd REEE TAHE HolH
vlo]d Ae Az REEZ TAHC 3ed, AHgAE d
ol¢l mo|d& 7] AT A& DMQPE T3 T
O ARGE HolE gz de F Ut e G T B
59 +9 Ao #3tq AHEY. AHE F7] AHA
Holg nloly F¥E F dEHoz AFHE 44 3
Holel wto]d Ao HE oA AHE.

4.2.1 A9 A4 wHEA

o] RE& dlo|g wio]yd B dlojE] gio|3$-20 i
AEg YUY F JYEE = FE WY ZEER AME
A7 "oy st 28 Jgte g & dolg mlo|yd A
g FYE 4 URE A8 AYAYHEY. A= dolH
vlold FHeE Ak AHEAIE AF FAs7|7E Bstn
TPEE o]F GUIE o83t 4A vlolyd ZAoE A
AFE ZEolth EF AHEAL GUIE Fitd AAd
it dlole F2 Ao viold e B4 UE A2
B8t FU&A g9 a3y Ao A rhgAblA
tolel gojst$2g AEE HHE 4N SQL HolH
Ag BEQ “select from where”d ¥E& F£3t49
ole] gojatg-2ol WAF AT Y, wlo]dd AHH
“rule, support, confidence”%¢] ¥-£& vlolyd e A
7oA @7t o]Fo A Bt HA FH W& 58
A A e

4.2.2 ©lolg vio]yd A
B34 BES AYHeR A¥Ed (29 3)F 2o

dojef ojold Be| $4 olgdal

¥ MO

NIWE BAE Aacmim &S m sl
ey delasarhenc

SELECT e rarey g v e

|| O gt s e

] et e e

|| A0 by iy o < skttt e

1 ANt e+ i . e

|| EXTRACTING RULES WITH

|| e @ St

Hoief ojojd =M ﬂ.—'w“-m' E

*Prmtnes for DM
diolef olold 2F o e -

v

Visualization

e R b — =

(3% 3) MRHel olold T 28

Holg mlold FHAE AHEAZE 4¥HE wlojy vloly
Ao Aog By AAE F3] HolH vlo|d 2E I
8% vholy primitive €% Shrel o3 vlojg AL W
olg] dojsts-22REH A7) 4% dut A SQL for DW

CIOIE OHId &Y XMelE s 29 HMal7| dA R 78 121

2 EF%. SQL for DWE ODBCE %38 dlolg ¢loj3}
$2 Az deso] #d Holg JFE AojA HolH
vlold REZ HAEHt ol Zo] o2 RE A
£ dole AL tgd FA oy Ao|EE vlojd B
Eol 437 A8A A=ngd GAE AXA Eo 929
42 tage dolg wmto]d g H&3}r] Ao "3
o, nlo]d & FHE ol F AgA A vlold ZAE HA
Z o 9e3lEg A3Ig BEY 7|5 & dojg nojyd B
g 3t HRHH

4.2.3 Hlo|g wlo]d XE

HolE wvlo]d REoA A:PL vlolde] AHE &S
Eol7l ¥8 bit vectorZ wjB3= FHAE HEFHeH,
A= E bit vector Sl W3 viold HE& AW}A o
7] 918 G FE bit-wise A AAAEE B3t vlo]dE
F33Ach. AAZ bit vectorEZ vlold HE& AL o
T AN AHRES .

43 A A E Yoss Fe M27) 4A
g <E 1> dolg o2 7tHL2 A2 b
olg] A A3etn FHP¥T.

(E 1) &4 djojEf 4

Record_ID Age Married NumCars
100 23 NO 1
200 25 YES 1
300 29 NO 0
400 A YES 2
500 38 YES 2
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ReclD |Age20 - 29| Age:30 -+ 39| Married:Yes [ MarriedNo |NumCars0| NumCars'l | NumCars'2
100 1 0 0 1 0 1 0
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300 1 0 0 1 1 0 0
400 0 1 1 0 0 0 1
500 0 1 1 0 0 0 1
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