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Semantic query optimization is the process of fansng a given query into
a semantically equivalent one that still returress $ame answer for any database state
satisfying query’s constraints. The difference ottbqueries is lower execution cost
of the transformed one. The efficiency of semanqtery optimization depends on
semantic constraints or integrity constraints whare used to remove a useless
condition in a where clause of the given query.i&sdly, integrity constraints are
defined by database developer. It may not covercalfistraints in the database.
Therefore, this paper aims at presenting the atibn of a well known data mining

technique, association mining, to assist the semguoery optimization process.
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mnnITusEsaiimsdszunanandazinieanuely Relational-algebra A186an03 AUN
1 [ Y ) [ 1 a 1 Y A 9 o = 1

LL@]ﬂG]Nﬂ‘L!]lﬂ wazaraua1nsUssiua lgeveuniesruienieludesiniy vei5enan

4
Query-execution plan 130 Query-evaluation plan N 3 ael1/i

Hbalanoe

O-balance<2500

Account

3 1N 2.2 Query-evaluation plan

v v
9INU Query-execution engine zihdod0mniinmsudalieglugduunves Query-
4 v
evaluation plan M191M13515zUaNaTRR 10 WU LAz dedmonigndsenduoenugh 14y
FLUVNITIY
Tuded o mNdaud 1 amsn@eounnuale Query-evaluation plan Idnateguuy
1 A 9/3 Y Y o A 1 Y [] [ o 09/’
TunaazgduuunIdiue nar lumsisznanadefnmiuanaedresunu aeiu szuy
= 1 v 1 9q 9 = Y o = = a A Y o
v limaniandldausz@oudosion Tasiindalszaniamlumsidszuranadodiom

o A Yo 4 L oa & v A o
HUU 9 Wi@ii']ﬁ'lw'lﬁﬂwl@Vlﬂﬂﬂl!UUWHQHUﬂ@ﬂjilﬂUﬂj']NTiJWﬂG]ff]‘iJGU@\‘]ﬁgUU%@ﬂ']i



] A ¥ . A q Y Y o Yy A 2
gmmm‘gawmiﬁin Query-evaluation plan TI?Jﬂ”Ii“]ﬁ]”IEJGLUﬂ”Iiﬂin’JﬂNa"U@ﬂ"m”ﬂJu@EWIfIﬂ N

Y ]
TunszuIUMIH5192158n9NBE191 1931 Query optimization
Y v

o v & Yy 9 Any a v & 1o & A o v
mﬂamumumaummumllﬂﬂ‘ﬁmﬂumuu llmuﬂu%wuuilﬂmigmmayjanﬂszuu

Y v
o =

o 1 3 1 1 3 a { 1 2
ﬁ]%@a{@\‘]ﬂ”m1116111!@]'01!‘Vlﬂa”l'.311”|1/l\‘]1’?11ﬂ mem"lsmm LL‘L!”Jﬂ”J”IlIﬂﬂﬁllé]}ﬂaTJlﬂﬁllg]}ll”ﬁl”lﬂ
4
A

NUTIUVBINTSUIUNIT Query processing maﬁzuugm%yﬁ

a3

2.2 Query optimization
Jarke and Koch (1984) 188511831 Query optimization 11352 uI4n151Un151800

{ a a { a Jd 1
Query-evaluation plan NNi1sz@nEmmanigalunisszurana 91035mM3 visonagnieaig o

[

qg.: A g 9 Y o qu’ oA AAY o =5 Y
mwmmﬂu"lﬂ"lﬂ“lumsﬂizmaNamamamuu TﬂﬂmW”lzi’JEJNENl‘L!ﬂiﬂW]“‘lJ’f)ﬂ”lﬂﬁJ‘V]i‘]JHl”l

A S v ™ Y Yq ¥ o P} ' ' 1o R = A
HIUANUBIEDUNIN Tﬂam"lﬂum;flmmizumﬂmigmmagamu“lwaﬁz"lmmmmﬁm
= ] Y o AYq Y1 Y 1 9q ¥ o o
GIJE’NL’JEI1%%3Qﬂ1%11&ﬂ15ﬂ5$1ﬂaWﬁﬂ]’ﬂﬂ1ﬂ1lﬁ/]§ﬂ%ﬁﬂﬁfm1 LL@]Eji‘]ﬁl%ﬂ1ﬂ?i’.]ﬂ’ﬂi$ﬂﬂilﬂﬂ”li

9 o3| 9y Y A an Y o Y a a
ﬁ”luﬂl@llaﬂglﬂuZ\}ﬁiTQLLNuﬂTiWiﬂ'JﬁﬂTiiuﬂTiﬂigﬂJjaWam@ﬂTﬂTNiﬁNﬂigﬁV]ﬁﬂTWNTﬂ

Xl U

A v o ™ It Y A A s A an 1

Nga 9171 Query optimization 1VUNUIMLAzHINNTUNIT@RNNAYNT HT0ITN13619 9 Tu
Y o AYq Y1 9

maseuranadomoiung et

Toannidis (1996) in1557u5 Moy ameIn U138 1911 Tud UV Query optimization

Taelduaaslnssaseaailnenssuluaiuues Query optimization 13¢a31/h 2.3

U



Rewriter
Rewriting Stage (Declarative)
Planning Stage (Procedural)
v
Algebraic Space  [¢ > Planner < > Cost Model
7\ A
v
Method-Structure Size-Distribution
Space Estimator

A ¥ o .. .
310 2.3 Tassadnuaailaenssnluduaan Query optimization

[ % dyd [ 1 1 d‘ aadn A

1un32UIUNT Query optimization 8 VAT UUNMINAUIDENADIHDIIUNITAT H30
a ' A v ' A A A Y o &

maia v o panuselumsi@enurunisnangalunisdssurarnaveniniy Tagvialu
mananUszansamlumsiiau Ao MamudlszansnnyeMa1NIBIANUNNY (Semantic

.. . a dyd 9 P @ = [ A 9y
Query Optimization : SQO) lumatatdlumslsanugnenuanuludnyuzingdunude

o ~ a [ Y [ P A @
ﬂ1ﬂ1hlﬂaﬂu1ﬂ%1ﬂlﬂu uagens Iimaansnimiouny

2.3 Semantic query optimization
. .. . S S99 o Y o Y
Semantic query optimization Lﬂuﬂizmumﬁﬂwaﬂmmﬂm;ﬂtmmammﬂ%%

¥ a . . A Y VY o Ao v
mmﬂmmmmwma (Semantic transformation) LWE]GlelWU@ﬂWﬂHJVIEJ\‘lﬂ\‘lGl“Viﬂ’NﬂJ“HiﬂEJ

Y o A

A a . . =& = Y c?/‘ 9
IMUBDULAN (Semantically equivalent) Fevomorunumsuasaliiu i]%al“]ﬂ’mﬂufﬂi
A 9 1T A [ Y [ 4 A a Y o 9 ax dy
Uszuranantiosasndnay uazmﬂﬂwwaawmmaumu 1uﬂ15lLﬂﬁiﬂJ@ﬂ1ﬂ1Nﬂ?ﬂ’l‘ﬁﬂﬁui}%

ldmaiiamaiy vivaadon lveena1ndoA101y (Hsu and Knoblock, 1994)

Y o = @ A
ﬂi%‘U’JuﬂWil!ﬂﬁigﬂl!ﬂﬂﬂl@ﬂ1ﬂ11lll@ﬁl 3 5Uuuy vian ‘] AO

U u
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U

o A
BATDNIUN

10

NISINNN f) (Constraint addition)

I ° v A a & Y A Y o '
Lﬂumsmﬂaanu mﬂuaumﬂ% L"IJ”I?J”ILW?JTLHJ@FI”IﬂnJ LBU
Y o a
VDA TULAN: select *

from student

where entry = ‘94’ ;

Semantic constraint:  entry = 94 —> rengo >= 94000

£ v d v AP a I o
#* @9A0aNN rengo ITUnANUNT UBUANTY

1010 11y select *

e
30

?
from student

where entry = ‘94’ and rengo >= 94000 ;

M3audou'lv (Constraint deletion)

< o A AW 10 & Y o 1
lﬂUﬂ'lﬁu'lN@uulsllﬂulu‘ﬂ'llﬂuﬂ@ﬂ%'lﬂsllﬂﬂ']ﬂ'lu LYU

Y o a
UDADIUAY: select *
from student

where advisor = ‘100’ and status = ‘A’ ;

Semantic constraint:  status = A — advisor = 100

S GRRE I select *
from student

where status = ‘A’ ;

Reauluvaud (Query contradiction)
ddy (=1 1 9 o Ao 9 A A
GLT!ﬂimu il%llllllﬂ15ﬁﬂm@ﬂ1ﬂ11ﬂ/]5ﬂmﬂlﬂﬁQllﬂﬂﬁzll']aWa Lu@ﬂﬁnﬂmﬂullellﬂ1ﬂ(1u

17 IS)

SunuAanuTANEINY Semantic constraint N0



11

Y o a
VDA TUIAW: select *
from student

where advisor = ‘105’ and status = ‘A’ ;
Semantic constraint:  status = A —> advisor = 100
Glgl}flﬁm 1 v: No execution, empty answer

ANNSFINIUHNIG 1150 Semantic constraint N1 1F unszuIumMInlasdodini
v o

o Yo 9q ¥ A A . . A Yo
uum%%"lﬂi‘uu1%]m@i‘mmmamuaiwmm HUND Integrlty constraint ﬁﬁ@llﬂ'i‘llll'm'lﬂ

szunTavasedalimsiszuranannngudoya A10819909 Semantic constraint 15U

dcode = ‘ACCT’ —> dname = °‘Accounting’
total children = 0 —> marital = S’

address = ‘bangkok’® —> member card

= ‘gold’
Y a dy = o o
Chakravarthy, Grant, and Minker (1990) Vlmauaumﬂﬂwugmmﬂaﬂumimqmmm
9
msdsvdgelsganinimdediormFenauvuie Taslinisiausduaounisniaiulu

nszuaumslsulgalszaninmdesnmdanunuieg1iaegli 2.4



12

Intentional Database (IDB)

|

Theorem Prover

|

Complied IDB

|

I_' Semantic Compiler

Q (Query)

|

Semantic Query

Integrity Constrains
(10

Semantically Constrained

Axioms (SCA)

Semantic Compilation

A 4

Transformer

'

Sets of Semantically

Equivalent Queries

Semantic Query

Transformation

*_I

Conventional Query Optimizer

(Uses Physical Representation and Heuristics)

v

Plan for Evaluating Semantically

Compelled Query (ies)

4

A 4

Extensional Database (EDB)

Plan Executor

’

Answer to Q

1 2.4 nszurumshauvesnmsiSuljalszansamdeanundannunung



13

2.4 INAYUA Semantic query optimization 14 DB2
Cheng, Grayz, Koo, Leung, Liu, Qian, and Schiefer (1999) ﬁﬂﬁi% IMANAUDY Semantic
query optimization & 29nA1iA 1Y DB2 Universal i® Predicate introduction 14a% Join elimination
] o 1< @
Taefimsmiimsutlasglunodemnmeeniu 5 glunudenu fe
1) Join Elimination
v o 4
- I¥vorfsduuuunesuAS (Use foreign key)
A~ o Y v o A d 1 A [
WONMIMUUATOUIAVLVUNDITUAT SEHINMTIFOUNUVDITDINITI TSV

o 1 { v oA o s
1M FUUAaZID (Row) 14A1319g0 (Child table) NApdMI T UNBITUAS

=)
ee
ane
=2
=
"))
ee
e
=
-
—
mo

v

qg.: A (=) I L = o A [ v A
TNWEJﬂVI"lllllﬂH‘]JuﬂTJN (Null) %mmﬂumsnwaﬂ (Parent table) mmmmu“luﬂaauum

I Aad o 9 4 A =S g ~ A 1 1 o 4
Wungran Quuﬂ”lﬂﬂﬂiﬁiﬁﬂﬂ"ljﬂﬂﬂﬁl‘lﬁ’ﬁﬂm@niﬁﬂﬂlﬂHL‘WENL‘WBGIS’Ji]ﬁmJ’J”I ﬂﬂuﬂaauu

Jd o

ad ~ 1 o A A o 3 Y] A dyay 9
Worsuad vxsingedlunedmindufdndn antunaunsadanmsiyon Toaling 14
- AIARUMIFOUAIT LUV
3 v A 3’ =] 9 k4 o o
Tupaswwaawsvosnmareuaisaiu s lugudeya dusmunadns lu
@ dy o [ 9 o a Y o w A 1
anvuzil iezamnsaiimsdsuldednnan 1dTasmsiivamadon Tesarsraunuing
1nan
2) Join Introduction

& a Hq Yy Y |a A 4 4 2 Y & a
L']J‘L!”J‘ﬁﬂ151/]1‘])'elli’]llﬂl,']J5EJUGU'EJ\TﬂTiL%@NIﬂQ@]TiTQ%LWNﬂJUNT DIATTINUUNUAIY

v
v o an A ]

o a Ly o o4 o A & a &
VNUTOUAT AN (ATU $u1ﬁu‘1§]3ﬂﬂﬂluﬂwﬂﬂaNUWUTNTL%QNTﬂQLﬂUBHLﬂﬂ%)
3) Predicate Elimination

Y o o I A A l Y o 2,’ I Aa
VINNHUVDVIAY mmmmﬁd;ﬂ"lmw mmaulleumgimamamumﬂumamm

Y
v 4

o A cigl 9 3 Y A A a A Y
muumﬁm15ammau"lwmwauuuaaﬂ"lmaa LWBLWNﬂi%ﬁV]ﬁﬂ1W1uﬂﬁﬂS%ll’mWﬂl‘ﬁ

d? Y A 3’ 1aa < g
vy 1 luou luiu litdwandod

4) Predicate Introduction
ya I Y A Ay Y Y o o . Lk Aaa g @
- wuuldowand 1ueulvi Idanngdeiiafiy (Semantic constraint) FaHBULANCE
' o A 09/’ A A Y o 09-/‘ A o Y a <
og tansnthilou lviuyunuluteu lvveadedamiin e ldmuanuwsa lums
Uszuana
v ' Y . Y o ya & o o
- upu1¥aArI9IMIAUN (Scan reduction) Ad 1WA LNV 1FB AT TU119AT 57
o A 1 Y o £ A dy 1 ] kY o [
ey lylniasludedrionw sauveu lviiansarielunmsaasralumsdumdmsunia
[ qg./’ o3| A a a
Joya auiuduilumsmnlszaninmlumsiszuana
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5) Detecting the Empty answer set

Y
[

1 4
tdou lviiunannudaudatungdeisduudln: lunusneunngudoya i

D.

k4 o A dyl = A J o =
ml,smwmsmwaaumau%unau Li”lil%ﬁ”lll”liﬂﬁaﬂlaENﬂﬁﬂi%iJ’JﬁN@ﬂl@ﬂ”lﬂ”lllTI"lMM

o dy Y
Maovilla

2.5 M33eu3nganmsuilasiomaINd 113y Semantic query optimization
Shekhar, Hamidzadeh, Kohli, and Coyle (1993) latauauuianuaamednunsaig
Semantic constraint 91NN 14 Tunsulasdof101mA2677 Data-driven Tnoszuuvzai19a1519

o P} A 1 ~ Y A Y Y o A
memsmzmammm%yﬁ TlﬂTfl@]ﬂﬂTiliflugﬂa%isﬁ‘IUﬂTﬁLLﬂﬂﬂgﬂLLﬂUﬂlf’]?ﬂﬂ”lll UAZUNIT

]
=1

PONUULUNTDUANUAA (Framework) Y0452V 130931/7 2.5

U
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OPTIONAL
DBA Guidance
|
1
v
Select Attributes Create Data in Derive the Basic
» »
Ll Ll
Define Grid Grid Rules Set
A A

Compute

Closure

System Catalog

Query Evaluation

User-Defined Integrity

Constraint

A

Answer

Conventional

y

Derive Promising

A

Rules

\ 4

Derive the Final

Rules-Set

\ 4

Semantic Query

A

Optimization

Query

Optimization

A

llser

Rules Usage

A

Monitoring

U

optimization

19 2.5 nseuuIANUAANIEeuing1INMsuYasdef 10§ 115D Semantic query

o A v A v IA o Y g o 9 @
NIINTNIULTUAUI ﬂTﬁLaf]ﬂﬂ@ﬁll1!1/]’1]$uWul“lJGl“lﬁ;ﬂ“ﬁi‘ﬂﬂ1iﬁ51\‘]@nﬁﬂﬂ1iﬂi$ﬁnﬂﬂﬁ

Y [ J 1 dy A 9 A A @ v 09; 1
ﬂlf]\‘]ﬂl@iﬁﬁjﬂﬁlﬂ@aﬂulﬁaWU 21 NINNINHALATSVY ﬁi@gﬂlﬁ@ﬂjﬂﬂﬂﬂjuﬂﬁ NUUNYY

Y0InNf Y0197 1 (Semantic constraint) 91zgnAwIINAIT A E9 11 1F Closure dmSuadiang

42 2 o JAy YA A o A . I o A
IWUUY G]f\‘]WﬁaW‘ﬁchvlﬂ o ﬂg‘ﬂgﬂﬂma@ﬂiﬂﬁl Rule selection UJuﬂﬁgﬂ'JUﬂ'liﬂluﬂ'ﬁﬂﬂla@ﬂﬂg

[ =

A dy ) Y . .. .
uaxﬂg‘vmﬂﬂma@ﬂmuﬁlzm'lﬂclﬂvcluﬂﬁzmumi Semantic query optimization Tumsudas

1)

sunuudefinwae'lal




] as A

msasnglnilae Closure Hinatinog 4 33 Ao

U
2

AuNAININNGANDY 2 NY Fall
IC1: Al —>Cl

IC2: A2 —> C2
fvualdgrevesmuifugad
R100 = (0..100],

R150 = (100..150],

R200 = (150..200],

R250 = (200..250],

R300 = (250..300],

R350 = (300..350],

Roo = (350..00)

madan 1 910 IC1 uag 1C2

1T 9

a1l €1 —> A2 Aodou lvdetsnuntiogudl sansoagy la

U

Al —>C2

Y 4
v @

Soiu mannsafiungdedith luginduvesngdetieiy'ld
fatha dsiingderafudad

(DeadWt € R100) — (ShipType = Barge)

(ShipType = Barge) —> (CargoType € {Grain, Metal})

(CargoType € {Grain, Metal}) —> (DollarValue < 500000)
fuiusansaiungdeaisiiaclunguvesng et

(DeadWt € R100) — (DollarValue < 500000)

matan 2 910 IC1 uag 1C2

9 1 o d A @ 9 < [ [ ¢ A [
D1 Al Lag A2 agiuﬂaauummmuum Cl uag C2 ﬂag“luﬂaauummﬂu

1A TN
Union (A1, A2) —> Union (C1, C2)

@ 3 A 9 dyﬂl o ' Y o o Y
PNUU LﬂﬁHJﬁmWiJﬂ;]Gll@mGlﬂVlﬂﬂiﬂﬁjhﬂlﬂﬂﬂ{]ﬂlﬂﬂﬂﬂ‘ﬂulﬂ
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ety Fusiingdetiafy fail
(DeadWt € R200) — (ShipType = SuperTanker)
(DeadWt € R250) — (ShipType = SuperTanker)
(DeadWt € R300) — (ShipType = SuperTanker)
(DeadWt € Roo) —> (ShipType = SuperTanker)

' Y
Wiwsaunsamungieaniaslunquuesngdetinyia

(DeadWt > 150) — (ShipType = SuperTanker)

madiafi 3910 1C1 18z 1C2
?ﬂlﬂiﬂlﬁll
Intersection (A1, A2) — Intersection (C1, C2)
feths Fusiingdetiafy fail
(DollarValue > 3000) —> (Issuer € {Cloyds, Issuerx, Issuery})
(ShipType = SuperTanker) —> (Issuer € {Cloyds})
Suinsansaiungineaeiiadunguuengdetiafy 4
(DollarValue > 3000) AND (ShipType = SuperTanker) —>

(Issuer € {Cloyds})

madiafi 4910 1C1 18z 1C2
i3z B —> ¢ Mianguuesngerfuiile
B =Not (C1) —> D =Not (A1)
ety Fusiingdetiafy fail
(DeadWt > 150) —> (ShipType = SuperTanker)
fuiusansaiungdeaisiiaclunguvesng et i
Not (ShipType = SuperTanker) —> Not(DeadWt > 150)
!,Laxﬁﬁﬁ"uﬁagi“luﬂaﬁuﬁ ShipType Ao {Barge, Tanker, SuperTanker}

Y
v v

fariu az'ld
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Not (ShipType = SuperTanker) = (ShipType € {Barge, Tanker})
Lag

Not (DeadWt > 150) = (DeadWt <= 150)
[ 091’ Y Y o o By dy
ﬂ\iuuli'l‘ﬂgulﬂﬂ%]ﬂlﬂﬂﬂﬂﬂalﬁuﬂ\iu

(ShipType € {Barge, Tanler}) —> (DeadWt <= 150)

9 a ) Y o o o y g A&
TumslgmatanisauringuetivauludnyuzU19duil Siegel, Sciore, and Salveter

(1992) Ideonuuunszurumsaumngdetisnuludnyuzindrenudsgili 2.6
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Proposed Rules + Expected Cost Savings

|

Evaluation of Cumulative Cost

Averaging

Method Savings Potential

DERIVE

A 4

Proposed Rule

Rule Set
/ Selector

A

PR,
A 4

Query

Generator

QUERY

A 4

Database Management

System

result PRJ.
A 4

add Rule Set

Manager

l

Discard

= Y Y o o @ v
E?J“Vl 2.6 ﬂig‘U’Jufni’c’fiNﬂ{]ﬂl@ﬂiﬂﬂl!ﬂﬂﬂﬂiuﬂ@l

=

Hsu and Knoblock (1994) t@uauuifalumsduningdetisnuainmsisouianyus

U

A Y o A 9y = = v Y Y L Ao
Nau"lwmmammwmmmﬂizmawaLﬂiﬂumwﬂm@yaiugmmaya SFANANHUSNIT

o QJ tﬂ'
Maudagiln 2.7
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Example query:
Al A2 A3 Al A2 A3
(A2<0)"(A3=2)

A 1 2 ! A 1 2
B 1 2 7 > 1 2
z 0 2 ,', Answer = Positive Instance n Z 0 2
Database . +* NonAnswer = Negative Instances

/ Inductive Concept Formation ‘

II A

Alternative query:

Al=Z

(A2<0)"(A3=2)<=>Al=2Z

Training Example

Operationalization

A 4

(Al=27)=>(A2<0)
(Al=27)=>(A3=2)
(A2<0)"(A3=2)<=>(A1=27)

Rules to be learned

11 2.7 @redumsiseuidedinmioasangdotisdiy

Qo

Chaudhuri, Narasayya, and Sarawagi (2002) Tdiavuouurfatneanuimaiian
o 9 o . . . . I o = 9 o =
11115141591 Semantic query optimization Taendun1siuna Tulagnea1unsiumios

o a A o . . 4
Yoya (Data mining) 1azn15UTUUFIs2ANEAIMTR1010 (Query optimization) W11/52gna

v J

Yy ¥ o o ) A o o A v
UINIYNU Glusxuu%ﬂmigmm@yjaLmﬁuwumﬂﬂ%ﬁmuu llﬂ313Jﬁ13J15311!ﬂ15ﬂ1!W1§11JLL1J1J

Q Q
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Y . A Y A @ 3 =2 A )
UDIVDYA (Predicate) NIDAINUIAN 9 mmauagmaﬂlu (Knowledge) AU UIINNITUID

snvvvesdeyanldainnisiuniiosdoya (Mining model) 81528 un 1515 U139

U
E4

Uszansamdodrnn dlumsnageunssiifimsldmaialumsiunilesdoyadion 3

Qe

IMAA A Decision tree, Naive bayes L5ig Clustering N13%1 Predicate model annsonld 2 3%
v A
Wan ¢ Ao
Y 9y
) mldnnszungudeyaies
TuTa)50n5u Micorsoft Analysis Server d11150%1 Twiaamiiosdoyarinsz v
P} P o ' 3 ' =& P} .
gudeyaldias TagTisunsuasnarniludruninnvesszuugiudeya Micorsoft SQL Server
A4 Y, A 9 4 o A y A o o4
2000 Tuitiszaialvaamieatoyaion1szAunwdeaveIgnal lagliaeanun
v 4
1Ne1909 Ao INAVYDIGNAT (Gender), N15%0 (Purchases) HAZ019U09gnA1 (Age) Taold

[ aR .. Yo o l ' dy
9an®3 N Decision tree lanad10819¢10 1171

CREATE MINING MODEL Risk Class ( //Name of model
Customer_ID LONG KEY, //Soure column
Gender TEXT DISCRETE, //Source column
Risk TEXT DISCRETE PREDICT, //Prediction column
Purchases DOUBLE DISCRETIZED (), //Source column
Age DOUBLE DISCRETIZED ()) //Source column
USING [Decision_tree] //Mining algorithm

A
Tumsaeumudoyariuszlsznonlidre Tuaa Muaznquieya (Data set) D
Tas92 1915 Predicate join 1914 UFONTL1I14 M 1102 D ¥4 Predicate join HAUUANAIINN

v Y
M3 Join MuweIms1ena q T msiz meluluaa M lifideyasgeie auiumsiamisadou

2
v A

Tnnsallumsaeunmdoyaldai
SELECT  D.Customer ID, M.Risk

FROM [Risk Class] M

PREDICTION JOIN (
SELECT Customer_ID, Gender, Age, sum (Purchases) as SP
FROM Customer D

GROUP BY  Customer_ID, Gender, Age) as D
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ON M.Gender = D.Gender and
M.Age =D.Age and
M.Purchases = T.SP
WHERE M Risk = “low”
o 9 A Y
2) v Tueamiiesdoyasinnienen
Tuszuugiudoya DB2 Universal Database dnunsaiudn lunanifiosdoyala Tag
A9 Ay v ] '
Tunamilosdoyan latias 191910 IBM’s Intelligent Miner (IM) F99z00ni1oglugluunves

Flat 19d, XML 11d uay PMML W4 Tunissi I Tuaamilosdoyaidiszuugiudoya

E4
v A

amnsoii lddail
INSERT INTO IDMMX.ClassifModels values (‘Risk_Class’,
IDMMX.DM impClasFile (‘/tmp/myclassifier.x’))
ilod1 ¥ Tnan lmaamiosdeyariigndoyasonteands aunsaiengdeyaldsi
SELECT Customer ID, Risk
FROM (

SELECT Customer_ID, IDMMX.DM_getPredClass (
IDMMX.DM_applyClasModel (c.model,
IDMMX.DM_applData (IDMMX.DM_applData (‘AGE’, s.age),
‘PURCHASE’, s.purchase))) as Risk

FROM ClassifModels ¢, Customer _list s

WHERE c.modelname=Risk_Class’ and s.salary < 40000

) WHERE Risk = ‘low’

1% v o d
2.6 MIAUKINHANNANNUD
Y o A @ < Y @ 9 ] '
mayjammummmawQﬂﬂmﬂu"lﬂuszumﬂmsgm@umgamum“lwag VB S
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Agrawal, Imielinski, and Swami (1993) Lauaumﬁmﬁmﬁ’umiﬁ'umﬂgmmﬁuﬁuﬁ

v ] A A ' = o ¥ @
yoddeayavIngIudeyaniyuialvg Tasln1511904aN191NI18NITNI UL AT Y
. y & o & Y o A a g Y o ax A
(Transaction) ¥94gNANHII18MINIULEAFUITUTBYANTAIFRAUAIVDIgNAT BAnDINUN
Y 4 % @ (dy = J o a R .

1¥TunisduningaiuduiusiiSend1 dane3iute lotoa (AIS algorithm) Taenyg

@ J

o { ! { S { 5
nuduiusldvzoglugduvvaes L, =1 Tagh I iludeyagad k, 11T udoyays

U q

)]

[ Y v
Nwag I, ML= k=1,2,3,... danesnuiiinmsiinuasgili 2.10

Procedure Largeltemsets
Begin
let Large set L = @;

let Frontier set F = {@};

while F # J do begin
let Candidate set C = @;
forall database tuples t do
forall itemsets f'in F do
if t contains f then begin
let C, = candidate itemsets that are extensions of f and
contained in t;
forall itemsets ¢ in C, do
ifc, € C then
c.count = c.count + 1;
else begin
c.count = 0;
C=C+c;
end
end
end

end

517 2.10 danesfiue lowd (AIS algorithm)
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letF = @;
forall itemsets ¢ in C do begin
if count/dbsize > minsupport then
L=L+c¢;
if ¢ should be used as a frontier in the next pass then
F=F+c;
end

end

517 2.10 ane3fiue lowe (AIS algorithm) (s10)
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Input: Database, D, of transaction; minimum support threshold, min_sup.
Output: L, frequent itemsets in D.

Method:

L, =find_frquent_I-itemsets(D);
for (k=2; L, , # J; k++) do begin
C, = apriori-gen(L, _,, min_sup);
for each transactions t € D do begin
C,=subset (C,, t); t
for each candidates ¢ € C, do
c.count++;
end
L, = {c € C,| c.count = minsup}
end
end

return \J, L, ;

=] { 1
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Procedure apriori_gen(L, , : frequent (k-1)-itemsets; min_sup: minimum support threshold)

for each itemset ], € L, ,
for each itemset I, € L, ,
if (,[1]=L (1D~ (,[2]= L, 2D~ .~ (4 [k-2]= L, [k-2]D*
(1,[k-1]= 1, [k-1]) then {
c=1xl;
if has_infrequent_subset(c, Lk—l) then
delete c;

elseadd cto C;

end
end

return C,,

Procedure has_infrequent_subset(c : candidate k-itemset; L, : frequent (k-1)-itemsets);
for each (k-1)-subset s of ¢
ifs ¢ L, then
return TRUE;
return FALSE;

end

~ 9 a <3
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forall large k — itemsets lk, k = 2 do begin
H, = {consequents of rules derived from |, with one item in the consequent};
call ap-genrules(l,, H,);

end

Procedure ap-genrules(], : large k-itemsets, Hm: set of m-item consequents)
if(k > m+1) then begin
H_+1 = apriori-gen(Hm);

forallh ., € H_,, do begin

m+1
conf = support(l, )/support(l, —h__);
if(conf 2 minconf) then

output the rule(l, —h,_,,) = h,_,, with confidence = conf and support

m+1 m+1

= support(l,);
else

deleteh . fromH_, ;
end

call ap-genrules(l,, H,_, );

end

o
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ADDRESS CREDIT MARITAL
Nakhonratchasima Silver S
Bangkok Gold M
Bangkok Gold M
Bangkok Gold M
Nakhonratchasima Silver S
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1. credit=Gold 3 => city=Bangkok 3 conf(1)

2. city=Bangkok 3 => credit=Gold 3 conf(1)

3. marital=M 3 => city=Bangkok 3 conf(1)

4. city=Bangkok 3 => marital=M 3  conf(1)

5. marital=M 3 => credit=Gold 3 conf(1)

6. credit=Gold 3 => marital=M 3 conf(1)

7. credit=Gold marital=M 3 => city=Bangkok 3 conf(1)
8. city=Bangkok marital=M 3 => credit=Gold 3 conf(1)
9. city=Bangkok credit=Gold 3 => marital=M 3 conf(1)
10. marital=M 3 => city=Bangkok credit=Gold 3  conf(1)
11. credit=Gold 3 => city=Bangkok marital=M 3  conf(1)

12. city=Bangkok 3 => credit=Gold marital=M 3  conf{(1)
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credit = Gold 3 => city = Bangkok 3 conf(1)
marital = M 3 => city = Bangkok 3  conf{(1)

credit = Gold marital = M 3 => city = Bangkok 3 conf(1)
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If column_M = ‘value_M’ Then column N = ‘value N’
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Tname_Cause ¥oM1319v0IADANUNII UMY
A @ s
Column_Cause yonpduUM UM
. v o A g
Attribute_Cause AveInoaNuNlume
A v oA I
Tname_Result Foa3WwvosnvauUMIUNG
A @ s
Column_Result yonoauunuwa
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Attribute_Result MUpInoaNuN UM
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1. credit=Gold 3 => city=Bangkok 3 conf(1)
2. city=Bangkok 3 => credit=Gold 3 conf(1)
3. marital=M 3 => city=Bangkok 3 conf(1)
4. city=Bangkok 3 => marital=M 3  conf(1)
5. marital=M 3 => credit=Gold 3 conf(1)

6. credit=Gold 3 => marital=M 3 conf(1)
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Tname_ Column_ Attribute Tname_ Column_ Attribute
Cause Cause Cause Result Result Result
customer credit Gold customer city Bangkok
customer city Bangkok customer credit Gold
customer marital M customer city Bangkok
customer city Bangkok customer marital M
customer marital M customer credit Gold
customer credit Gold customer marital M
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Outlook Temperature Humidity Windy Play
sunny hot high false no
sunny hot high true no
overcast hot high false yes
rainy mild high false yes
rainy cool normal false yes
rainy cool normal true no
overcast cool normal true yes
sunny mild high false no
sunny cool normal false yes
rainy mild normal false yes
sunny mild normal true yes
overcast mild high true yes
overcast hot normal false yes
rainy mild high true no
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Outlook Temperature Humidity Windy Play
sunny hot high false no
sunny hot high true no
overcast hot high false yes
= = 9 o 1 Ay y o
Lﬂiﬂ‘iJL‘VIEﬁJGUE]lJ"ﬁﬂiJﬂTVI‘lﬂil‘lﬂLm'Jﬁﬁﬂ *

sunny overcast rainy hot mild cool normal high true false yes no
1 0 0 1 0 0 0 1 0 1 0 1
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Support(xu y)
Support(x)

Confidence (x=>y) =P (x]y) =
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1 — Large itemset

1. outlook=sunny support (5)
2. outlook=overcast support (4)
3. outlook=rainy support (5)
4. temperature=hot support (4)
5. temperature=mild support (6)
6. temperature=cool support (4)
7. humidity=high support (7)
8. humidity=normal support (7)
9. windy=TRUE support (6)
10. windy=FALSE support (8)
11. play=yes support (9)
12. play=no support (5)
2 — Large itemset
1.outlook=overcast play=yes support (4)
2. temperature=mild play=yes support (4)
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1¥louaafilsinguoslud

1. outlook = overcast => play = yes conf(1.0)

2. temperature = mild => play = yes conf(0.67)
3. play = yes => outlook = overcast conf(0.44)
4. play = yes => temperature = mild conf(0.44)
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Confidence = support (outlook=overcast play=yes) / support (outlook=overcast)

=4/4

=1
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Confidence = support (temperature=mild play=yes) / support (temperature=mild)
=4/6
=0.67
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1. outlook = overcast => play = yes conf(1)

2. temperature = cool => humidity = normal  conf(1)

3. humidity = normal => play = yes conf(0.86)
4. play = no => humidity = high conf(0.8)

5. windy = FALSE => play = yes conf(0.75)
6. temperature = hot => humidity = high conf(0.75)
7. temperature = hot => windy = FALSE conf(0.75)
8. temperature = cool => play = yes conf(0.75)
9. play = yes => humidity = normal conf(0.67)
10. play = yes => windy = FALSE conf(0.67)

11. temperature = mild => humidity = high conf(0.67)

12. temperature = mild => play = yes conf(0.67)
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SELECT *

FROM weather

WHERE outlook = ‘overcast’ and play = ‘yes’
overcast hot high false yes
overcast cool normal true yes
overcast mild high true yes
overcast hot normal false yes

SELECT *

FROM weather

WHERE outlook = ‘overcast’

overcast | hot high false yes

overcast cool normal true yes
overcast mild high true yes
overcast hot normal false yes

v d 3 o v J u’j 1
N'ﬁ'ﬁW‘ﬁi]"lﬂfﬂiﬁ@1Jﬂ"Ill‘lsljﬂﬁaljaﬂl@ﬂﬂﬂﬁ@ﬂ‘lﬂf@ﬂ1@1%11’%\]@1@1‘1/‘!‘5@@?\3“‘1/]\11{?11@ 4 1197 az i

A [ ' 19 o v v J Y A . A A
WusUNUNNA memﬂgmmauwuﬂumam 12 (temperature = mild => play = yes) NUA1
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SELECT *

FROM weather

WHERE temperature = ‘mild” and play = ‘yes’
rainy mild high false yes
rainy mild normal false yes
sunny mild normal true yes
overcast mild high true yes

SELECT *

FROM weather

WHERE temperature = ‘mild’
rainy mild high false yes
sunny mild high false no
rainy mild normal false yes
sunny mild normal true yes
overcast mild high true yes
rainy mild high true no
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WHERE (outlook = ‘overcast’ AND humidity = ‘normal’)
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SELECT *
FROM weather

WHERE outlook = ‘overcast’ AND play = ‘yes’
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outlook = ‘overcast’ => play = ‘yes’
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SELECT *
FROM weather
WHERE outlook = ‘overcast’
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SELECT *
FROM weather
WHERE ( outlook = ‘overcast” AND play = ‘yes’ )

OR (temperature = ‘cool” AND humidity = ‘normal’)
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outlook = ‘overcast’ => play = ‘yes’

temperature = ‘cool’ => humidity = ‘normal’
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SELECT *
FROM weather

WHERE outlook = ‘overcast’ OR temperature = ‘cool’
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namahdemommiszuianaiiszuugiuteya lasase Tagl¥TsunsuduFogilitieglu

szungIudoyaoguan
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Tunmsnadeuanugndesussngdorsnui Idanmsdumnganuduius sziiing

Fotfadui Idmasdeunnugndesiunganuduiug im ldann Tsunsudusegaiouen
TaoTdsunsuildlunsfumnganuduiugiieldasnaeunnugndesvesngdetisiy fie
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138n31 ARFF (Attribute-Relation File Format) #91/5znovdledoyaaesdiudedivesuie

aov

9y 1 A o 9 Y ' A ) [ dy Y
Yoyauazdrunudoya dedredralugdn 3.9 (dmsunsidetiag 19 WEKA 3.5.4 Tunis

NA[DI)

(@relation weather.symbolic

@attribute outlook {sunny, overcast, rainy}
@attribute temperature {hot, mild, cool}
@attribute humidity {high, normal}
@attribute windy {TRUE, FALSE}

@attribute play {yes, no}

(@data

sunny,hot,high, FALSE,no
sunny,hot,high, TRUE,no
overcast,hot,high,FALSE,yes

rainy,mild,high,FALSE,yes

51/ 3.9 uarasgiuuy 1Wadoya ARFF (Attribute-Relation File Format)
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@attribute outlook {sunny, overcast, rainy}
@attribute temperature {hot, mild, cool}
@attribute humidity {high, normal}
@attribute windy {TRUE, FALSE}
@attribute play {yes, no}
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(=13

E Open file... ﬂ[ Open URL. .. ]’_ Cpen DB... ][ Gensrate. .. ][

Filter

Currert relstion Selected attribite

Relation: weather.symbolic Mame: play
Instances: 14 Attributes: 5 Missing: 0(0%)
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" Weka 3.5.4 - Explorer

Program  Applications  Tools. Wsualization  Windows  Help
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Ston fAssociator oukpuk

Resulk list {right-click For

Skatus
ok

a
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weka. gui.GenericObjectEditor,

weka, associations, Aprioti

Abok

Class implementing an Apriori-type algorithm. Maore

car | False

classIndex |-1 |

delta |0.05 |

lovwerBoundMinSupport |III. 1 |

metricType | Confidence w |

minMetric (0.3 |

numPules | 10 |

outputItemSets | False W |

removedliMissingCols | False w |

significancelevel |-1 0 |

upperBoundMinSupport | 1.0 |

verbose | False W |

[ CIpEmn. .. ] [ Save. .. ] [ Ik ] [ Zancel ]
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UNI1INY1Q EJLLWQS;‘-@LL?‘I@W’OSLMEJ Lll@ﬂl’e)@illilu (University of California at Irvine) (Http: //www.
v Y 1

Ics.uci.edu/~mlearn/MLRepository.html) $14U79T1 7 4A G935 0aziBeavosdoyaluudazye
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A = Y Y
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Fodoya NumeIvoya Sununeaus
Automobile 205 26
Car Evaluation 1,728 6
Credit Approve 690 15
Mushroom 8,124 22
Nursery 12,960 8
Solar Flare 1,389 13
Weather 14 5
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4.1 HANINATOUNIAUNINYANNFUITUS

ANT190 4.1, 4.3, 4.5, 4.7 1AL 4.9 uaAIHAMIAUNINgANNFURUS laon13i5on 1%
Ta51n53 SQOARI i s e TﬂﬂﬁmuﬂﬁmﬁUﬁuusﬁ”uﬁwﬁ 10%, 20%, 30%, 40%
1Az 50% AMUEIFY LazaI N 42,44, 46,4892 4.10 meNamiﬁ'umﬂgmmﬁuﬁuﬁ

Taon1si5onldTsunsy WEKA Tassimuaaiaduayududiin 10%, 20%, 30%, 40% 1az

v Y
v )

50% aud1e waz lumsnageumsdumnganuduius imshvuanianudolududn

100 1o Fud

sa

AN 4.1 LAAIIIUIUYDY 1-large itemset, 2-large itemset uaxﬁmauﬂgmmﬁuﬁuﬁmﬁ'uwu

9 v o [ Y S I 4
310 TUsunsy SQOARI AMAUUAYUNINY 10 SIGHE AN

%’ema’]’aya I-large itemset | 2-large itemset SMOUNgANNFUITUE
Automobile 22 122 21
Car Evaluation 23 52 2
Credit Approve 19 121 4
Mushroom 56 763 155
Nursery 30 137 2
Solar flare 23 138 19
Weather 12 47 2
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AN 4.2 LAAITIUIUYDY 1-large itemset, 2-large itemset uaxmu’mﬂgmmauwuﬁﬁ

Y 9y ' o 1w I3 J
ﬂuWUi]’]ﬂTﬂil!ﬂiﬁJ WEKA QgMaUuayumnng 10 wesisua

%’ewgﬂ%’aya I-large itemset | 2-large itemset SunungaNuFTUS
Automobile 22 122 21
Car Evaluation 23 52 2
Credit Approve 19 121 4
Mushroom 56 763 155
Nursery 30 137 2
Solar flare 23 138 19
Weather 12 47 2

AN 4.3 LAAIIIUIUYDY 1-large itemset, 2-large itemset me"m'guﬂgmmﬁuﬁuﬁm

9 J o Y S I 4
31n TUsunsw SQOARI AMAUUAYUINING 20 SIGHE AN

sa

v
AUND

#aﬁ;m’fﬂya I-large itemset | 2-large itemset SMOUNgANUTUIUE
Automobile 15 71 12
Car Evaluation 23 8 2
Credit Approve 17 73 4
Mushroom Error Error Error
Nursery 30 1 2
Solar flare 16 63 10
Weather 12 26 2
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GHSN‘I?; 4.4 UAAIIUIUYDI 1-large itemset, 2-large itemset uax%m’mﬂgmmﬁuﬁuﬁﬁﬁ'uwu
1nT1sunTu WEKA emaduayusiiny 20 wlosidud
#a“lgm’faya I-large itemset | 2-large itemset SunungaNUFTUS
Automobile 15 71 12
Car Evaluation 23 8 2
Credit Approve 17 73 4
Mushroom Error Error Error
Nursery 30 1 2
Solar flare 16 63 10
Weather 12 26 2
GHSN‘I?; 4.5 UAAIIUIUYDI 1-large itemset, 2-large itemset uax%m’mﬂgmmﬁuﬁuﬁﬁﬁ'uwu
111151050 SQOARI shoafuayuiiy 30 nlesidud
%’am%’aya 1-large itemset | 2-large itemset SnnuNgANUFUITUE
Automobile 14 44 11
Car Evaluation 10 2 2
Credit Approve 14 51 2
Mushroom 27 162 42
Nursery 17 1 2
Solar flare 11 40 2
Weather 12 9 2
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AN 4.6 LAAITIUIUYDY 1-large itemset, 2-large itemset 1,mx%m’mﬂgmmﬁuﬁuﬁmﬁ'uwu

9 1 Y] (Y d I 4
31n TUsunsy WEKA Qg aUuayuimnIn 30 weosisua

#a“lgm’faya I-large itemset | 2-large itemset SunungaNNFTUS
Automobile 14 44 11
Car Evaluation 10 2 2
Credit Approve 14 51 2
Mushroom 27 162 42
Nursery 17 1 2
Solar flare 11 40 2
Weather 12 9 2

o

ATNN 4.7 LAAITIUIUYDY 1-large itemset, 2-large itemset uax%m’mﬂgmmﬁuﬁuﬁﬁﬁ'uwu

9 J @ [ Y S I 4
10 TUsunsy SQOARI AMAUUAYUNINY 40 osiFua

#ami’n’aya I-large itemset | 2-large itemset SunungaNuFTUS
Automobile 10 25 6
Car Evaluation 0 0 0
Credit Approve 13 26 2
Mushroom 21 97 31
Nursery 2 0 0
Solar flare 9 25 1
Weather 6 2 0
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AN 4.8 LAAITIUIUYDY 1-large itemset, 2-large itemset Lmx%m’mﬂgmmﬁuﬁuﬁmﬁ'uwu

9 1 Y] (Y d 3 4
310 Tdsunsu WEKA Qg aUUdyunIn 40 weosisua

%’ewgﬂ%’aya I-large itemset | 2-large itemset SunungaNuFITUS
Automobile 10 25 6
Car Evaluation 0 0 0
Credit Approve 13 26 2
Mushroom 21 97 31
Nursery 0 0 0
Solar flare 9 25 1
Weather 6 2 0
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AN 4.9 LAAITIUIUYDY 1-large itemset, 2-large itemset uam"m’mﬂgmmﬁuﬁuﬁmﬁ'uwu

Y J o Y S I 4
310 Tdsunsw SQOARI AMAUUAYUNINY 50 SIGHE AN

%’ewgﬂ%’aya I-large itemset | 2-large itemset SunungaNuFITUS
Automobile 7 16 4
Car Evaluation 0 0 0
Credit Approve 9 5 2
Mushroom 13 41 19
Nursery 2 0 0
Solar flare 6 15 0
Weather 0 0 0
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#am%’aya 1-large itemset | 2-large itemset SunungaNuFITUS
Automobile 7 16 4
Car Evaluation 0 0 0
Credit Approve 9 5 2
Mushroom 13 41 19
Nursery 0 0 0
Solar flare 6 15 0
Weather 0 0 0
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10
11

: num-of-cylinders = four (159) -> engine-location = front (159) conf:(1)
: engine-type = ohc (148) -> engine-location = front (148) confi(1)

: drive-wheels = fwd (120) -> engine-location = front (120) conf:(1)

: num-of-doors = four (114) -> engine-location = front (114) conf:(1)

: body-style = sedan (96) -> engine-location = front (96) conf:(1)

: fuel-system = mpfi (94) -> fuel-type = gas 94) conf:(1)

: body-style = hatchback (70) -> engine-location = front (70) conf:(1)

: symboling = 0 (67) -> engine-location = front (67) conf:(1)

: fuel-system = 2bbl (66) -> fuel-type = gas (66) conf:(1)

: fuel-system = 2bbl (66) -> aspiration = std (66) conf:(1)

: fuel-system = 2bbl (66) -> engine-location = front (66) conf:(1)

U 4.1 nganuduiusiduny IdanTalsunsy SQOARI

9 1 Y] [ Y s I 4
AWM TUUTYUNIND 50 SIGHE AN
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1 :num-of-cylinders = four (159) -> engine-location = front (159) conf:(1)
2 :engine-type = ohc (148) -> engine-location = front (148) conf:(1)

3 :drive-wheels = fwd (120) -> engine-location = front (120) conf:(1)

4 :num-of-doors = four (114) -> engine-location = front (114) conf:(1)

5 :body-style = sedan (96) -> engine-location = front (96) conf:(1)

6 :fuel-system = mpfi (94) -> fuel-type = gas 94) conf:(1)

7 :body-style = hatchback (70) -> engine-location = front (70) conf:(1)

8 :symboling = 0 (67) -> engine-location = front (67) conf:(1)

9 :fuel-system = 2bbl (66) -> fuel-type = gas (66) conf:(1)

10 : fuel-system = 2bbl (66) -> aspiration = std (66) conf:(1)

11 : fuel-system = 2bbl (66) -> engine-location = front (66) conf:(1)
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Select Atbribute

Select Tables

| AUTOMOETLE |

Select Colurmn Attributes

HEIGHT Al [ »» | ASPIRATION A

HIGHNW &Y _MPG BODY_STYLE

HORSEPOWER DRIVE_WHEELS

LEMSTH EMGINE_LOCATION

MORMALIZED L O55ES EMGIME_TYPE

PEAK_RFM FLEL_SYSTEM

PRICE FLEL_TYPE

STROKE MAKE

[WHEEL _BASE MUM_OF _CYLINDERS -

WIDTH - NUM_CF_DOCRS 7

Control Result

rt'l1i_nimum St || Mo Cause Walue Result Yalue

S i MUM_OF_CYLINDERS [Four ENGIME_LOCATION  [Front

* 0100 Orly Iz MUM_OF_DOORS  |four_doors ENGINE_LOCATION  |frant
13 SYMBOLING 0 ENGINE_LOCATION  Frant
|4 BODY_STYLE sedan ENGINE_LOCATION  [Front
Is BODY_STYLE hatchback ENGINE_LOCATION  |Frant
& DRIVE_WHEELS Find ENGINE_LOCATION  |Frant
7 EMGINE_TYPE ohc ENGINE_LOCATION  |Frant
s FLEL_SYSTEM Zbbl ENGINE_LOCATION  [Frant

i3 FLEL_S¥STEM 2bbl ASPIRATION std
) FLEL_SYSTEM mpfi FLEL_TYPE gas

Save i1 FIJEL_S¥STEM 2bb FLUEL_TWFE gas

| .

Result !De_taili

EEX
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Rule Inductions
Zelect okbibuke

Selmc: Tables

ATOMOBILE -

Selec Calumn AEtbuzes

HETEHT - ASPIRATION -

HIGHWAY _MPG ROIDY _ST¥IF

| IORSCPCWER CRIVE_WHEZLS

LENETH EMGIMNE_LOCATION

MNORMA_IZED _LOSZES CMGIMNZ_TYFC

PEAK_RPM FLEL_35YSTEM

PRICE FUEL_| YFE

STROKE MAKE

WHEZL_BASE HUM_OF _CHLINDERS

'WID™H W HUM_OF_DOCRS "
Corkrd Resulk

Minirourn SLppark ~

30 Lnput contilguratlon

. 57 Item, 205 transactions

0-120 Sy

minsur = 30.0% (62 instances)
TOCAal TIme: 53

Fize cf set of larxe itemsets Lil): 1<

Skart
IMRIVE WHEILZ — Lwd 76
Save ENZIME_LOCATION = frort 202

HUM OF CYLINDERS = four 139 &

Clzat
. zsulk | o il
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A = Y o o Aq Y Y o
ﬁ1TN71411518@5@ﬂﬂﬂgmﬂUQﬂU%i%iUﬂWimﬂﬁﬂumaﬂ1a1u

A Y Y v v
¥OYAUYDQ NHVIUIAD

Automobile FUEL _SYSTEM = 2bbl -> ASPIRATION = std

NUM_OF _CYLINDERS = four -> ENGINE LOCATION = front

ENGINE TYPE = ohc -> ENGINE LOCATION = front

FUEL_TYPE = diesel -> FUEL_SYSTEM = idi

SYMBOLING = 3 -> FUEL_TYPE = gas

Car evaluation | PERSONS =2 -> GOAL = unacc

SAFETY =low -> GOAL = unacc

Credit approve | Ad=u > AS5=g¢g

Ad=y > A5=p

Mushroom GILL SPACING=c¢ -> VEIL TYPE=p

GILL_ATTACHMENT =f -> VEIL_TYPE =p

POPULATION =v -> VEIL TYPE=p

SPORE PRINT COLOR =n -> RING NUMBER =o

CAP_SHAPE=k - VEIL TYPE =p

Nursery GOAL =not_recom -> HEALTH = not_recom

Solar flare SPOT_DISTRIBUTION = 0O ->

REGION_BECOME_HISTORICALLY_COM =2

SPOT_DISTRIBUTION =1 ->

REGION_BECOME_HISTORICALLY_COM =2

SPOT DISTRIBUTION =X -> GOAL=H

REGION_BECOME HISTORICALLY COM=1 -> GOAL=H

LARGEST_SPOT_SIZE=X -> GOAL=B

Weather OUTLOOK = overcast and PLAY = yes

TEMPERATURE = cool and HUMIDITY = normal
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TunmsnageunamsiszuranadefiniwaziinisdszuianadieTisunsy SQOARI
o 1Y 9 < Aq Y '
wazilszuranadszunianmsgiudeya lasase wazaznunainlylumsidssuianaluuday
Y 4
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MawinmstaaIHamInagouuieeniluaesduaeny Ao namlslumsilszuianate
fodn wagnanlslumslszunanatediowniinmsdsulgedlszaniamuds Aunsain
A Y o = ) o £ o o Y o A .
Reuladofnwiinnudrdounu) Fehinisnageunudoyans 7 4a Ao Automobile, Car
evaluation, Credit approve, Mushroom, Nursery, Solar flare 1182 Weather A1NG1A1 Glumiazslgﬂ

' v v
o =

9 29 9 o Ao A
mayja%mammwlﬂummﬂﬁamimmu

2

- YAUBYA Automobile

Q U

2

LY A

NHNUBUIAY A
FUEL _SYSTEM = 2bbl -> ASPIRATION = std
NUM_OF_CYLINDERS = four -> ENGINE_LOCATION = front
ENGINE TYPE = ohc -> ENGINE LOCATION = front
FUEL TYPE = diesel -> FUEL _SYSTEM =idi
SYMBOLING = 3 -> FUEL TYPE = gas
PoMn1uAY
1. SELECT * FROM automobile
WHERE FUEL _SYSTEM="2bbl' and ASPIRATION="std'
2. SELECT * FROM automobile
WHERE NUM_OF_CYLINDERS = 'four'
and ENGINE_LOCATION = 'front'
3. SELECT * FROM automobile
WHERE ENGINE _TYPE = 'ohc' and ENGINE LOCATION = 'front'
4. SELECT * FROM automobile
WHERE FUEL _TYPE ='diesel' and FUEL _SYSTEM = "id{'
5. SELECT * FROM automobile
WHERE SYMBOLING ="'3"and FUEL_TYPE = 'gas'
Foframiiimslsuriugs
1. SELECT * FROM automobile

WHERE FUEL_SYSTEM="2bb!'



2. SELECT * FROM automobile
WHERE NUM_OF CYLINDERS = "four'
3. SELECT * FROM automobile
WHERE ENGINE TYPE = 'ohc'
4. SELECT * FROM automobile
WHERE FUEL TYPE = 'diesel'
5. SELECT * FROM automobile

WHERE SYMBOLING ="'3'

Wlsjjﬂ 9 Car evaluation

U
LY A

gty A

o
=2

PERSONS =2 -> GOAL = unacc
SAFETY =low -> GOAL = unacc
SLGRGREGY
1. SELECT * FROM car_evaluation
WHERE PERSONS="2" and GOAL='"unacc'
2. SELECT * FROM car_evaluation
WHERE SAFETY="low' and GOAL="unacc'
Foframiiimslsuriuds
1. SELECT * FROM car_evaluation
WHERE PERSONS="'
2. SELECT * FROM car_evaluation

WHERE SAFETY="low'

°]§WIQJ} 8ya Credit approve

U
v o



YoR101LAY
1. SELECT * FROM credit
WHERE A4="v' and A5='¢g'
2. SELECT * FROM credit
WHERE A4='y' and A5="p'
FoframiiimsUsuriuds
1. SELECT * FROM credit
WHERE A4="u'
2. SELECT * FROM credit

WHERE A4="y'

YAUDYA Mushroom

U

LY A

gty A
GILL_SPACING=c¢ -> VEIL TYPE=p
GILL ATTACHMENT =f -> VEIL TYPE=p
POPULATION =v -> VEIL TYPE=p
SPORE_PRINT COLOR =n -> RING NUMBER = o
CAP_SHAPE =k -> VEIL TYPE =p
PoM1n 1AL
1. SELECT * FROM mushroom
WHERE GILL SPACING ="'c' and VEIL_TYPE ="p'
2. SELECT * FROM mushroom
WHERE GILL ATTACHMENT ="'f and VEIL_TYPE ="p'
3. SELECT * FROM mushroom
WHERE POPULATION ='v' and VEIL_TYPE ="p'
4. SELECT * FROM mushroom
WHERE SPORE PRINT COLOR ='n'and RING NUMBER ='o'
5. SELECT * FROM mushroom

WHERE CAP_SHAPE = 'k' and VEIL_TYPE ="p'
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Foframiiimslsuriaugs
1. SELECT * FROM mushroom
WHERE GILL_SPACING ='¢'
2. SELECT * FROM mushroom
WHERE GILL ATTACHMENT ="'f
3. SELECT * FROM mushroom
WHERE POPULATION ="'
4. SELECT * FROM mushroom
WHERE SPORE PRINT COLOR ="n'
5. SELECT * FROM mushroom

WHERE CAP_SHAPE ='k'

6]gﬂelgjlmm Nursery

U

LY A

gty A

GOAL =not_recom -> HEALTH = not_recom
PoM1n 1Al

1. SELECT * FROM nursery

WHERE GOAL="not recom' and HEALTH="not recom'

Y o Aa [ Y
YammunuMIlTuganad

1. SELECT * FROM nursery

WHERE GOAL="not_recom'

SPOT DISTRIBUTION=0 ->

REGION_BECOME HISTORICALLY COM =2

SPOT DISTRIBUTION =1 ->

REGION_BECOME HISTORICALLY COM =2
SPOT_DISTRIBUTION =X -> GOAL=H

REGION_BECOME HISTORICALLY COM=1 -> GOAL =H

LARGEST SPOT SIZE=X -> GOAL =B
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FoA1DINIAN

1.

SELECT * FROM solar_flare

WHERE SPOT_DISTRIBUTION ="'0'

and REGION_BECOME_HISTORICALLY COM ="'
SELECT * FROM solar_flare

WHERE SPOT _DISTRIBUTION ="T'

and REGION_BECOME _HISTORICALLY COM ="'
SELECT * FROM solar_flare

WHERE SPOT_DISTRIBUTION ="'X'and GOAL ="H'
SELECT * FROM solar_flare

WHERE REGION_BECOME_ HISTORICALLY COM ="1"
and GOAL ="H'

SELECT * FROM solar_flare

WHERE LARGEST SPOT_SIZE ='X'and GOAL ='B'

Y o A [ Y
YammunuMslTuganar

I.

SELECT * FROM solar_flare

WHERE SPOT_DISTRIBUTION ="'0'

SELECT * FROM solar_flare

WHERE SPOT DISTRIBUTION ="T'

SELECT * FROM solar_flare

WHERE SPOT_DISTRIBUTION ="X'

SELECT * FROM solar_flare

WHERE REGION_BECOME_ HISTORICALLY COM ="1"
SELECT * FROM solar_flare

WHERE LARGEST SPOT_SIZE ='X'

YAUDYA Weather

9y
QAR

U
LY A

UIAU A

OUTLOOK = overcast and PLAY = yes

TEMPERATURE = cool and HUMIDITY = normal
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PoMn 1AL
1. SELECT * FROM weather
WHERE OUTLOOK = 'overcast' and PLAY = "yes'
2. SELECT * FROM weather
WHERE TEMPERATURE='"cool' and HUMIDITY='normal'
FoframiiimsUsuriuds
1. SELECT * FROM weather
WHERE OUTLOOK = 'overcast'
2. SELECT * FROM weather

WHERE TEMPERATURE='"cool'

4.2.1 msnaaeumsiszananatemaniuszuuIamsgudeyalasns

Tuszuniamsgiudoeyaves Oracle 10g Express Edition vz iiydos ludiuaoa

=~ ' & 9 o 1 @ Y 9
SQL (38191 SQL Commands o ld1umsilszuramadidanie o lidszuusamsgiudoya

E4 H v H

ez luwydnil aunsougasnanldlumsdsznanamidanda ldaninelszuana 1@
Tasawnsoudawwamsilszuranadedinmdnlunaazyadoya lddnsieh 4.12, 4.14, 4.16,

Y o A o a a 9 o
4.18,4.20, 4.22 tag 4.24 wazwamsilszuranatemoiunumslivilsalszansmmvediaiy

HAWAA IARINNTIN 4.13, 4.15, 4.17, 4.19, 421, 423 1Az 4.25 MU

M3199 4.12 uaasnan [ lumsyseaunanatefiauauale 115105y SQL Commands U

5EUDIANMIFIUT0YA Oracle 10g Express Edition Tugadoiya Automobile

Si’l’eﬁmm ﬂ%ﬂ‘?'l 1 ﬂ%\i‘ﬁ 2 ﬂ%ﬂ‘?'l 3 ﬂ%\i‘ﬁ 4 ﬂ%ﬂ‘?'l 5 !'Jﬁ]!ﬂa'ﬂ (ms)
Fofmowidi 1 316 286 294 307 301 300.8
Fofmondi 2 586 662 653 587 686 634.8
Fofmond 3 530 597 575 511 570 556.6
Fomowd 4 92 92 70 70 83 81.4
Fomow s 113 118 110 120 108 113.8
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M13199 4.13 uaaanani ¥ lumsidszuanadedowniimsSulgalszaniamudidae
Tdsunsuy SQL Commands uusxuu%ﬂmsﬁm%ga Oracle 10g Express Edition

Tuggadoya Automobile

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘?'l 3 ﬂ%’:\‘l‘?'l 4 ﬂ%\i‘ﬁ 5 nmméﬂ (ms)
Fofmowdi 1 297 227 225 225 226 240
Fofmondi 2 556 627 560 626 633 600.4
Fofmond 3 539 597 508 574 570 557.6
Fomowi 4 81 087 072 81 81 80.4
Fofmo s 110 113 107 110 110 110

M3199 4.14 uaaanan [ lumsyszananatefiouauale 115105y SQL Commands U

izuu%ﬂmigm%'mga Oracle 10g Express Edition Glmgﬂeﬁ'mga Car evaluation

LRGREY asan1 | asan2 | as3 | asan4 | asais | auads (ms)

A0 1 222 225 227 192 214 216

DAIDINN 2 233 214 192 192 213 208.8

M3199 4.15 uaraanani ¥ lumsidszuanadedoniimsiSulgalszaniamudidae
Tdsunsuy SQL Commands uusxuu%ﬂmsﬁm%ga Oracle 10g Express Edition

Tu “]gﬂ‘{l} 9ya Car evaluation

YoR 19NN asan1 | asan2 | as3 | asan4 | asais | auads (ms)

MDA 1 200 217 214 214 216 212.2

A0 INN 2 200 217 214 214 216 212.2

M3199 4.16 uaaanan g lumsyszananatefiouauale 115105y SQL Commands U

5EUVIANIFIULT0YA Oracle 10g Express Edition 1uyadoiya Credit approve

0 v a v a U a U a v a =
VAN 3N 1 AIIN 2 AIIN 3 AIIN 4 AN S | aunRag (ms)

Hof101uA 1 857 832 845 859 850 848.6
Y
U

2D 2 526 525 528 520 519 523.6
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M13199 4.17 uaaanani ¥ lumsidszuanadodoniimsiSulgalszansamudidae

T151n31 SQL Commands uusxuuﬁﬂmﬁgm%ga Oracle 10g Express Edition

Tu >ea L7k Y@ Credit approve

SRR Asan1 | asanz2 | as3 | asand4 | asais | naunay (ms)
%@ﬁ1ﬂ1uﬁ 1 690 695 689 690 689 690.6
Fofaun 2 235 234 229 237 230 233

M3199 4.18 uaasnan 4 lumsyseaunanatefiouauale 115105y SQL Commands U

izuu%ﬂmigm%'mga Oracle 10g Express Edition Glmgﬂeﬁ'mga Mushroom

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%’:\‘l‘ﬁ 4 ﬂ%\i‘ﬁ 5 !’Jﬂ“ﬂéﬂ (ms)
Yoo 1 761 768 765 772 768 766.8
YoMa1ui 2 719 722 720 718 715 718.8
YoM 1ui 3 345 346 340 347 341 3438
Yomauh 4 210 209 202 215 211 209.4
Yoma1un 5 89 87 85 93 90 88.8

M13199 4.19 naraanani ¥ lumsidszuanadofoniimsiSulgalseansamudidae

T151n31 SQL Commands uusxuuﬁﬂmﬁgm%ga Oracle 10g Express Edition

Tusgadiosya Mushroom

VORI atai1 | afaiiz | afefis | e¥efia | a¥afis | nawnde (ms)
Yafaui 1 735 730 731 730 728 730.8
YoM 1ui 2 667 665 663 668 670 666.6
YoM 1ui 3 363 345 351 352 347 351.6
Yomaun 4 185 180 181 179 178 180.6
Yofaun 5 85 80 81 83 80 81.8
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M3199 4.20 uarasnan g lumsyseananatefiouauale 115105y SQL Commands U

52UDIANMIFIUT0YA Oracle 10g Express Edition Tugadoya Nursery

YoM Asan1 | asanz | as3 | a4 | asais | nauaay (ms)
FJofaun 1 574 574 573 572 575 573.6

M13199 4.21 naaanani ¥ lumsdszuanadedoniimsiSulgalszansamudidae

Tdsunsuy SQL Commands uusxuu%ﬂmsgm%ga Oracle 10g Express Edition

Tusgadiosya Nursery

Yoo Asan1 | asanz2 | as3 | asand4 | asais | naunay (ms)
"ls.I}’EJﬁWﬂ"IﬂJﬁ 1 339 339 339 338 337 338.4

M3199 4.22 uaasnan g lumsyseaunanatefiouauale 115103y SQL Commands U

izuu%ﬂmigm%'mga Oracle 10g Express Edition Glmgﬂeﬁ'mga Solar flare

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%ﬂ‘ﬁ 3 ﬂ%’:\‘l‘ﬁ 4 ﬂ%\i‘ﬁ 5 !’Jﬁ“ﬂéﬂ (ms)
Fofmowdi 1 289 300 301 287 295 294.4
Fofmondi 2 140 140 142 145 140 141.4
Fofmond 3 161 165 162 161 161 162
Yoo 4 67 65 67 65 67 66.2
Fomowdi s 89 89 87 90 87 88.4

M13199 4.23 uaaanani ¥ lumsdszuanadedoniimsiSulgalszansamudidae

T151n31 SQL Commands uusxuu%ﬂmsﬁm%ga Oracle 10g Express Edition

“lm;ﬂ%ga Solar flare

élsfaﬁmm ﬂ%’:\‘l'?'l 1 ﬂ%’:\‘l'?'l 2 ﬂ%\i‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%’:\‘l'?'l 5 !’Jﬂ“ﬂéﬂ (ms)
Yoo 1 232 231 230 232 232 2314
Fofmondi 2 120 120 121 120 120 120.2
Fofond 3 154 155 154 153 155 154.2
Fomowd 4 58 60 58 58 59 58.6
Fofmowi s 81 80 81 80 80 80.4
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M3199 4.24 uaasnan [ lumsyszananateiiouauale 115105y SQL Commands U

5EUDIANIFIUTOYA Oracle 10g Express Edition Tuyadoya Weather

Yomau asan1 | asan2 | a3 | asei4 | asans | auads (ms)
FoA101uN 1 136 122 122 122 124 125.2
FoA101UN 2 140 136 134 120 122 130.4

M13199 4.25 uaaanani 1¥ lumsdszuanadedoniimsiSulgalszansamudidae

Tdsunsuy SQL Commands uusxuu%@mayu%uﬂa Oracle 10g Express Edition

Tusgadosya Weather

SRR asan1 | asanz | asei3 | asin4 | asans | naunday (ms)
FoA101UN 1 136 135 134 122 134 132.2
FoA101UN 2 136 134 135 122 134 132.2

4.2.2 msnageumsdszaanavemainaallsunsn SQOARI

4
= o

1 o ] % I
Tudiuilvziimsdszuranadefioudiunialysunsy SQOARI iy

[ 4 [
Tdsunsuduununfiseiimsianniu el lunisnageunsdsulgsdseaninmdo

U
]

o o 9 @ @ 4 9 A o @ Y] A Y Y I~

A0 vaziimsauminganuduiusnndoyaeriinganuduius i lduadailung

Y o o Y o a ' 9 Yo ~

Po1iaau Tasnanislszuranadodinanlunaaz yadoyaudas lanin1519 4.26, 4.28,
Y o PR ] Aa a

4.30,4.32, 4.34, 436 1az 4.38 uazwamsiszuranadedinmnimsdsvljalsgansnm (lu

AstinReu ludedouianusiFeun) uaadlaaansan 4.27, 4.29, 4.31, 4.33, 4.35, 4.37

1ag 4.39 ANa1A1



88

M3199 4.26 uaasnan g lumsyszananatefiouauale 1151031 SQOARI VUsTU

5ﬂm§§ mﬂ’f@ga Oracle 10g Express Edition “lm;ﬂ%ga Automobile

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘?'l 3 ﬂ%’:\‘l‘?'l 4 ﬂ%\i‘ﬁ 5 !'Jﬁ]!ﬂéﬂ (ms)
Fofmowidi 1 250 281 281 234 234 256
YoM 1ui 2 210 203 219 156 156 188.8
YoM 1ui 3 201 203 203 187 171 193
Yomaun 4 182 171 172 187 156 173.6
YoMaun 5 235 219 188 234 250 2252

M13199 4.27 uaaanani ¥ lumsidszuanadedoiniimsiSulgalszansamudidae

T1/51n51 SQOARI UUsZUUTANIFIUT0YA Oracle 10g Express Edition Tuye

6191) 93a Automobile

maﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘?'l 3 ﬂ%’:\‘l‘?'l 4 ﬂ%\i‘ﬁ 5 !'Jﬁ]!ﬂéﬂ (ms)
Yofaui 1 218 218 203 219 187 209
YoMa1ui 2 156 141 203 140 125 153
YoM 1ui 3 203 180 200 203 178 192.8
Yomauh 4 170 187 156 165 155 166.6
Yoma1un 5 188 188 172 204 141 178.6

M319% 4.28 uaasnan g lumsyseananatefiouauale 1151031 SQOARI VULV

5ﬂm§§ mﬂ’f@ga Oracle 10g Express Edition “lm;ﬂ%ga Car evaluation

YaR19 Asan1 | asanz | as3 | asand4 | aSans | naunay (ms)
Jofaun 1 218 157 156 282 172 197
FoA101UN 2 125 140 125 188 141 143.8




A Aq Y Y o
13190 4.29 LLﬁﬂQL'Jﬂ”WI‘l"BGLUﬂ"IilIﬁgﬂJ'JﬂNa‘ﬂ@ﬂTﬂ”ﬁJ

&9

niimsdFulgalszansnmuddae

T1/51n51 SQOARI UUsZUUTANIFIUT0YA Oracle 10g Express Edition Tuye

%ﬂyjﬂ Car evaluation

Yoo asan1 | asanz | asan3 | asai4 | asans | nauads (ms)
Jofaun 1 157 188 156 187 156 168.8
Fofaun 2 94 94 94 78 109 93.8

]
=

= ] Y o a 9
A3 19N 4.30 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEU

5ﬂm§§ m%ga Oracle 10g Express Edition “lm;ﬂ%ga Credit approve

Yoo asan1 | a2 | asan3 | asai4 | asans | auads (ms)
FoA101UN 1 172 172 141 156 171 162.4
FoA101UN 2 109 125 110 125 110 115.8

M13199 4.31 naaanani ¥ lumsdszuanadedoniimsiSulgalszaniamudidae

T1/51n51 SQOARI UUszUUTANIFIUT0YA Oracle 10g Express Edition Tuye

eﬁ'm;l,a Credit approve

Y219 asan1 | asanz2 | asan3 | asei4 | asais | naundy (ms)
FJoMaun 1 171 157 156 153 109 149.2
JoMa1un 2 109 125 109 97 98 107.6

= Hq ¥ Y o a 9
AT 1NN 4.32 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEU

{Tﬂmsgm%ga Oracle 10g Express Edition “lm;ﬂ%ga Mushroom

Si’l’eﬁmm ﬂ%\i‘ﬁ 1 ﬂ%’:\‘l‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%’:\‘l‘ﬁ 4 ﬂ%\i‘ﬁ 5 n’mmﬁ"ﬂ (ms)
Fomowdi 1 406 438 391 360 391 397.2
Fofmondi 2 391 375 344 329 312 350.2
Fofmond 3 391 375 375 360 328 365.8
Fomowd 4 349 329 375 375 375 360.6
Fomoi s 328 344 312 375 406 353




A Aq Y Y o
M13194N 4.33 LLﬁﬂQL'Jﬂ”WI‘l"BGLUﬂ"IilIﬁgﬂJ'JﬂNa‘ﬂ@ﬂTﬂ”ﬁJ

90

niimsdTulgalszansnmuddae

T1/51n51 SQOARI UUszUUTANIFIUT0YA Oracle 10g Express Edition Tuye

eﬁ'm;l,a Mushroom

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%’:\‘l‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%’:\‘l‘ﬁ 4 ﬂ%\i‘ﬁ 5 nmméﬂ (ms)
Fofmowdi 1 319 360 359 360 375 354.6
Fofmondi 2 344 359 313 359 329 340.8
Fofmond 3 390 297 359 359 328 346.6
Fomowi 4 390 328 324 344 328 342.8
Fofmo s 344 391 344 312 343 346.8

= Hq v Y o a 9
AT 1NN 4.34 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UJUsEUY

{Tﬂmsgm%ga Oracle 10g Express Edition “lm;ﬂ%ga Nursery

Yoo asan1 | a2 | asan3 | asai4 | aSans | auads (ms)
FoA101uN 1 266 219 219 234 234 234.4

M13199 4.35 uaraanani ¥ lumsidszuanadedoniimsySulgalszansamudidae

T1/51n51 SQOARI UUsZUUTANIFIUT0YA Oracle 10g Express Edition Tuye

eﬁ'm;l,a Nursery

YoM asan1 | asanz2 | asan3 | asei4 | asais | naundy (ms)
Jofaun 1 250 219 203 250 197 223.8

= Hq v Y o a g
AT 1NN 4.36 LLﬁﬂQL’Ja"ITI‘l"BGLUﬂ"IﬁJi%?J’JﬂNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂiuﬂﬁJ SQOARI UUsEU

{Tﬂmsgm%ga Oracle 10g Express Edition “lm;ﬂ%ga Solar flare

maﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%’:\‘l‘ﬁ 5 nmméﬂ (ms)
Yoo 1 318 332 309 318 318 319
Fofmondi 2 188 188 182 189 188 187
Fofond 3 188 190 189 191 191 189.8
Fomowd 4 120 125 120 127 128 124
Fofmowi s 175 179 178 179 179 178
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M13199 4.37 uaaanani 1¥ lumsidszuanadedoniimsySulgalszaniamudidae
T1/51n51 SQOARI UUszUUTANIFIUT0YA Oracle 10g Express Edition Tuye

%ﬂyjﬂ Soloar flare

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%ﬂ‘?'l 2 ﬂ%ﬂ‘?'l 3 ﬂ%ﬂ‘?'l 4 ﬂ%\i‘ﬁ 5 !'Jﬁ]!ﬂa'ﬂ (ms)
Fofmowdi 1 188 198 195 190 190 192.2
Fofmondi 2 133 130 123 130 130 129.2
Fofmond 3 131 130 129 130 130 130
Fomowi 4 70 75 77 77 75 74.8
Fofmo s 98 99 98 95 97 97.4

= Hq v Y o a 9
AT 1NN 4.38 LLﬁﬂQL’Ja"ITI‘lGHGLUﬂ”Iiﬂin’mNﬁﬂ]@ﬂWﬂ”ﬁJLmJﬂ’JﬂiﬂiuﬂﬁJ SQOARI UJuUsEUY

Y

{Tﬂmsgmmaga Oracle 10g Express Edition “lm;ﬂ%aga Weather
%’aﬁmm ﬂ%\?‘ﬁ 1 ﬂ%ﬂ‘?'l 2 ﬂ%ﬂ‘?'l 3 ﬂ%ﬂ‘?'l 4 ﬂ%\?‘ﬁ 5 !'Jﬁ]!ﬂa'ﬂ (ms)
%’aﬁmmﬁ 1 185 140 188 141 125 155.8
fomawd 2 62 78 93 78 62 74.6

A Aq Y Y o
13190 4.39 uﬁmnamiﬂumiﬂizmaNaﬂjammu

A
Nnun13

Ysuilgetlsz@niamudadie

T1/51n51 SQOARI UUsZUUTANIFIUT0YA Oracle 10g Express Edition Tuye

%ﬂyjﬂ Weather

Yoo asan1 | a2 | asan3 | asai4 | asans | auads (ms)
FJofaun 1 157 141 141 156 156 150.2
Jofaun 2 78 78 63 78 47 68.8

1Y d” Y o Ao A
Tumsnagounulsunsy SQOARI Uﬁ1ﬂ15ﬂﬁ53%ﬁﬂﬂm@ﬂ1ﬂﬁJT]llN@u"leU

Y o

e

Y

Ay
NADNINITIAUNTU

v o

ﬂllﬂﬂﬂﬂﬂ@]ﬂsj}ﬂﬂﬂﬂ‘ﬂ‘ﬂu

d'dltl Y

Y

Yy

v A Y Y o A Ao Y o Y o o 1
fa ‘L!‘Llﬂ@ﬂWJ@ﬂ1ﬂ1ﬂ1@ﬂlﬂ@u1ﬂ]ﬂﬂlmlﬂﬂﬂﬂﬂ@]ﬂlﬂﬂﬂﬂﬂllﬁﬂﬂ?ﬁ]@ﬂva

[ 4

uhidsingegluszuusamsgudoya aniulisunsueziimsudainaans

Y 1

Y 99 9N Yo A ' 9y Ay Y o G Y o v A

’EJ’f)ﬂllHH]QEﬂ“]fllﬂ‘ﬂIJTI’JﬂﬁJW‘]JGIJ’E)ﬂJ”ﬂTI@]’ENﬂﬁﬂuW”I TﬂamllmmiﬂszmaNamammuuum
@ 9 =< 1A Y o 19 Y o

IVUIANTTFIUVDYA iNlliJlfTEJL’JaﬂUﬂ”lﬁJimJ’JaNﬂﬂl@ﬂﬁ]”m uaz"lu“l%mwmﬂimmiwu

[l 1 4 { o U yl
ag1anla1nlsz Tewd narn ldnnamsyszananademaumartinmiumaelylsunsy SQOARI 34

4 k4

A g 4 Y o ~Aq Y AAA v @ dy
uautlugudane Tasdemamnldlunmsnasenlunsaiiiinamuadil



- gadoya Automobile
ngdelafy fie
FUEL _SYSTEM = 2bbl -> ASPIRATION = std
NUM_OF _CYLINDERS = four -> ENGINE_LOCATION = front
ENGINE TYPE = ohc -> ENGINE LOCATION = front
FUEL_TYPE =diesel -> FUEL_SYSTEM =idi
SYMBOLING = 3 -> FUEL _TYPE = gas
%@ﬁ1ﬂ1N1Hﬂ1iﬂﬂﬁ@U
1. SELECT * FROM automobile
WHERE FUEL SYSTEM="2bbl' and ASPIRATION="turbo'
2. SELECT * FROM automobile
WHERE NUM_OF _CYLINDERS = "four'
and ENGINE LOCATION = 'rear’
3. SELECT * FROM automobile
WHERE ENGINE_TYPE = 'ohc'
and ENGINE LOCATION = 'rear’
4. SELECT * FROM automobile
WHERE FUEL TYPE = 'diesel' and FUEL_SYSTEM = 'mft'
5. SELECT * FROM automobile

WHERE SYMBOLING ='3"and FUEL_TYPE = 'diesel'

Y .
- YAUBYQA Car evaluation
9 [ Y] A
ﬂ@]ﬂl@ﬂﬂﬂ‘]_l o
PERSONS =2 -> GOAL = unacc
SAFETY = low -> GOAL = unacc
YoM 1A
1. SELECT * FROM car_evaluation
WHERE PERSONS="2" and GOAL="acc'
2. SELECT * FROM car_evaluation

WHERE SAFETY="low' and GOAL="acc'
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JoA10IUIAN

1. SELECT * FROM credit

WHERE A4='"u' and A5='gg'

2. SELECT * FROM credit

WHERE A4='y' and A5='gg'

- ya¥0ya Mushroom

U
Y A

ngdellany fie

GILL_SPACING=c¢ > VEIL TYPE=p

GILL ATTACHMENT =f -> VEIL TYPE=p

POPULATION =v -> VEIL TYPE=p

SPORE PRINT COLOR =n -> RING NUMBER =0

CAP_SHAPE=k - VEIL TYPE =p

FoA10UIAN

1.

SELECT * FROM mushroom

WHERE GILL_SPACING ='c' and VEIL TYPE ="'

. SELECT * FROM mushroom

WHERE GILL_ATTACHMENT ="'f' and VEIL_TYPE ="t'

. SELECT * FROM mushroom

WHERE POPULATION ='v'and VEIL_TYPE ="u'

. SELECT * FROM mushroom

WHERE SPORE_PRINT COLOR ='n'and RING_ NUMBER ="'

. SELECT * FROM mushroom

WHERE CAP_SHAPE ='k' and VEIL_TYPE ="u'



GOAL =not_recom -> HEALTH = not_recom

1D1UAY

e
@
-—6>O

1. SELECT * FROM nursery

WHERE GOAL="not_recom' and HEALTH="priority"

- Glgﬂelsjlﬂyla Solar flare
ngdeilafy fie

SPOT_DISTRIBUTION =0 ->
REGION_BECOME_ HISTORICALLY COM =2
SPOT_DISTRIBUTION =1 ->
REGION_BECOME_ HISTORICALLY COM =2
SPOT _DISTRIBUTION =X -> GOAL=H
REGION_BECOME_ HISTORICALLY COM =1 -> GOAL=H

LARGEST SPOT SIZE=X -> GOAL=B

Fomouan
1. SELECT * FROM solar_flare
WHERE SPOT_DISTRIBUTION ="'0'
and REGION_BECOME_HISTORICALLY COM ="1"
2. SELECT * FROM solar_flare
WHERE SPOT_DISTRIBUTION ="T'
and REGION_BECOME_HISTORICALLY COM ="1"
3. SELECT * FROM solar_flare
WHERE SPOT_DISTRIBUTION ="'X"and GOAL ="A'
4. SELECT * FROM solar_flare
WHERE REGION_BECOME_HISTORICALLY COM ="1'
and GOAL ="A'
5. SELECT * FROM solar_flare

WHERE LARGEST SPOT SIZE ="X"and GOAL ='A'
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- gadoya Weather
ngdelafy fie
OUTLOOK = overcast and PLAY = yes
TEMPERATURE = cool and HUMIDITY = normal
Pomn Ay
1. SELECT * FROM weather
WHERE OUTLOOK = 'overcast' and PLAY = 'no'
2. SELECT * FROM weather

WHERE TEMPERATURE="cool' and HUMIDITY="high'

Y o Yy 9 Yo >~ =
namsUszuianavemnutaduuaas ladenns 199 4.40 89 4.46
A Aq Y Y o A A a v Y o Y o o
15199 4.40 ugaanan 15 lumstszunanatomomnGou lviianudaudaiungdeiy
ae11/5un31 SQOARI UUTZDUIANMTFIUDOYA Oracle 10g Express Edition 114

YAvo1a Automobile

%’aﬁmm ﬂ%ﬂ‘?'l 1 ﬂ%\i‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%ﬂ‘?'l 4 ﬂ%\i‘ﬁ 5 !’Jﬁ“ﬂéﬂ (ms)
Fofmowdi 1 1000 975 1215 996 1054 1048
Fofmondi 2 813 845 820 794 777 809.8
Fofond 3 687 685 649 699 623 668.6
Fomowi 4 687 689 685 679 691 686.2
Fofmoi s 656 645 675 650 625 650.2

A Aq Y Y o A A = v Y o Y o o
M15199 4.41 ugaanan ¥ lumslszuanadomomnGou luiianudaudaiung ey
A 11/51n31 SQOARI UUTZVUIAMIFIUTOYA Oracle 10g Express Edition 114

Y .
YAUDYA Car evaluation

Yoo AsaN1 | as2 | asn3 | asan4 | asas | naunde (ms)
JoMaun 1 297 250 246 289 295 275.4

FoA101UN 2 266 267 275 250 251 261.8




A Aq Y Y o
13190 4.42 LLﬁﬂ\H’Jﬂ”ITIT’BiUﬂ”IiTJﬁ%?J'JﬂNam@ﬂTﬂTN

A10 1151051 SQOARI UUTLUUTANTFIU

AR L7k ya Credit approve

A A
NnNau

Y

Voya

96

lufinnudaudeiungderiiy

Oracle 10g Express Edition Tu

Yomou AsaN1 | asan2 | as3 | asan4 | asans | nauaay (ms)
"ls.I}’EJﬁWﬂ"IﬂJﬁ 1 391 380 389 397 395 390.4
FoA101UN 2 250 246 248 255 253 250.4

A o Y Y o A A A v Y o Y o o
AT 1NN 4.43 LLﬁﬂQL’Jﬂ"ITﬂ"BiUﬂ"IiTJi%ﬂJ’JﬂNa"]Ji’]ﬂ1ﬂ"l§J‘l/]L\1@ullel13Jﬂ'J"lﬂJEUmLﬂ\1ﬂiJﬂ@]elJ’f)iNﬂ']J

A T1/5un31 SQOARI UUTZDUIAMIFIUDOYA Oracle 10g Express Edition 114

Av01a Mushroom

%’aﬁmm ﬂ%ﬂ‘ﬁ 1 ﬂ%ﬂ‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\i‘ﬁ !’Jﬂ“ﬂéﬂ (ms)
%’aﬁmmﬁ 1 2203 2205 2210 2200 2211 2205.8
%’aﬁmmﬁ 2 2156 2158 2160 2151 2156 2156.2
%’aﬁmmﬁ 3 2265 2263 2264 2260 2269 2264.2
%’aﬁmmﬁ 4 2343 2345 2349 2341 2341 2343.8
%’aﬁmmﬁ 5 2266 2267 2269 2261 2263 2265.2

A Aq Y Y o
13190 4.44 LLﬁﬂ\H’Jﬂ”ITIT’BiUﬂ”IiTJﬁ%?J'JﬂNa‘ﬂ@ﬂTﬂ”ﬁJ

4
NNau

Y

a0 T11)50n51 SQOART BUTZUUTAMIFIUTOY

ﬂgm’f@ga Nursery

lufinnudaudsiungderiiy

@ Oracle 10g Express Edition Tu

v . T 3 T 2 T 2 T 2 T 2 3
VAN AIN 1 ATIN 2 AN 3 AIIN 4 AN rIannady (ms)
JoA101uN 1 953 950 964 948 945 952
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A Aq Y Y o A A a v Y o Y o o
M15199 4.45 ugaanan ¥ lumslszunanatomomntou lviianudaudaiungdeiy
A 11/51n31 SQOARI UUTZVUIAMIFIUDOYA Oracle 10g Express Edition 114

ﬂ;ﬂ%’aga Solar flare

Si’l’eﬁmm ﬂ%ﬂ‘?'l 1 ﬂ%ﬂ‘?'l 2 ﬂ%ﬂ‘?'l 3 ﬂ%ﬂ‘?'l 4 ﬂ%ﬂ‘?'l 5 !’Jﬁ“ﬂéﬂ (ms)
Fofmowdi 1 1172 1170 1175 1172 1172 1172.2
Fomowii2 | 1266 1265 1266 1264 1266 1265.4
Fofmond 3 1172 175 1178 1175 1172 974.4
Fofowdia | 1171 1171 1174 1174 1176 1173.2
Fofowiis | 1063 1065 1063 1064 1063 1063.6

A o Y Y o A A A v Y o Y o o
AT 1NN 4.46 LLﬁﬂQL’Jﬂ"ITI‘lGHGLUﬂ”Iiﬂin’JﬂNaGIJ@ﬂ1ﬂ”lﬂJ‘l/]L\1@ul1"U§Jﬂ'J"liJ6UmLEJ\1ﬂUﬂ@]GUBTNﬂ']J

A 11/51n31 SQOARI UUTZVUIANMTFIUTOYA Oracle 10g Express Edition 114

gAdo1ya Weather

Yoman | Aaan1 | asei2 | as3 | asand4 | asans | naundy (ms)
JoMaun 1 172 170 175 174 172 172.6
Jofaun 2 188 189 187 188 188 188

Y o % Y .
4.3 HAMINATIVUBINIDINUUHIZUVUVIANIIFIUUDdYA Microsoft SQL Server 2000
msnadeumsilszuranadesininluargszuusansgiudeyaves Microsoft SQL
Sever 2000 92 19gadoya ngdotdy nazdofndertuiunsnageud1e5z UIANS
¥ .. o 1 Yy ¥ v ¥ 4 v 9
§1ud3aves Oracle 10g Express Edition #ana1213ud 2 luiadon 4.2 Famsnadonluiide
4
1 < 1 o v W
tmiimsnagevesniuaesdiune msnaaeunslszuranadomnnAIeAITAN1TTZUY
udoyalasase nagmsnadeumsilszuranadodiniudielsunsy SQOARI
4.3.1 msnageumsiszananademeunuszuuIansguvoyalaense
Y o ! v 9 dy Y
msnadeunamsiszuranadomninludiuvesiadod vz 141150051 Query
2 Aa 09/’ 9 @ @ 9y .
Analyzer FuiluTisunsunaadannseunuszuusanisgiudeya Microsoft SQL Server 2000
mMsnaaeunuTUsiATH Query Analyzer A041NITAHMUARAT Set Statistics time AOULALHAIVO
Aowndesnsdszuranaasgdd 4.5 We 1 T sunsunaawnainldlumsdszuranado

9
fanniueenin Tagnamsnadeumsiszutanadeiiouauvesdoyauaazgauaas 1dag
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A19190 4.47, 4.49, 4.51, 4.53, 4.55, 4.57 uag 4.59 uazwaminaasumslszuianadeiniu

imsuSulgalszaniamudananslAden1s1an 4.48, 4.50, 4.52, 4.54, 4.56, 4.58 18 4.60

Set Statistics time on
SELECT ...

Set Statistics time off

A = o o Hq 9
Eﬂﬂ 4.5 LL’GW’Nﬂ'lﬁlfUEluﬂ'lﬁ\illﬁﬂ\?L'JﬁWﬂal“lfﬁluﬂWi1]3%11'3@1W'GTUU

izuu%ﬂmigmsﬁ’aya Microsoft SQL Server 2000

A ~q v Y o a g9
AT NN 4.47 LLﬁﬂQL’JﬁWﬂGl‘]fﬁluﬂWiﬂ3$1I'JﬁWa‘ll@ﬂ1ﬂHJLﬂ3Jﬂ'JEJI“IJiLLﬂﬁJ Query Analyzer YU

sTUVIAMIFIUY0Ya Microsoft SQL Server 2000 luaadoya Automobile

doR1a1 afani1 | afaiiz | afafiz | asefia | aSeis | naunds (ms)
Fomondi 1 1350 1480 1447 1489 1519 1457
Yofa1ui 2 1611 1563 1691 1624 1758 1649.4
L RRPIT 1613 1738 1466 1631 1663 1622.2
Yofa1ui 4 1230 1350 1445 972 1364 1272.2
Yofa1ui 5 1426 1444 1344 1268 1477 1391.8

M350 4.48 uaasnan g lumsdszunanadesiownimslSulgelseaninmudidoe

Tdsunsw Query Analyzer uuiwu%’@mﬁgmﬂffaya Microsoft SQL Server 2000

Tuagadioya Automobile

doR1a1 adaii1 | afafiz | afafiz | asefia | aSeis | naunds (ms)
Yofaui 1 1301 1348 1368 1351 1387 1351
Yo 1ui 2 1644 1615 1583 1640 1650 1626.4
YN 3 1593 1423 1603 1578 1518 1543
Fomondi 4 1201 1253 1261 1254 1256 1245
Yofa1uin 5 1336 1270 1114 1254 1204 1235.6
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= Hq v Y o a 9
A131N9N 4.49 LLﬁﬂQL’Jﬂ"ITﬂ"BiUﬂ”IiTJi%ﬂJ’JﬂNﬁﬂ]@ﬂWﬂ”lmmJﬂ’JEJTﬂiuﬂﬁJ Query Analyzer U

izuu%ﬂmigm%'mga Microsoft SQL Server 2000 “lm;ﬂ%aga Car evaluation

YoM asan1 | asan2 | asa3 | asand4 | asais | naunay (ms)
JoMoun 1 | 2020 1010 951 1035 1001 1203.4
FoA101UN 2 1154 1133 1164 1180 1047 1135.6

M13199 4.50 uaraanani 1¥ lumsiszuanadefoniimsiSulgalszansamudidae

Tdsunsuy Query Analyzer uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000

“lm;m’fmga Car evaluation
maﬁmm ﬂ%’:\‘l‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\i‘ﬁ 5 !'Jﬁ]!ﬂa'f.l (ms)
Yoo 1 965 1112 1052 1018 1074 1044.2
Fofowdi2 | 1112 998 956 1013 996 1015

= Hq ¥ Y o a 9
AT NN 4.51 umama*m“lﬂumsﬂszmaNamammumumaiﬂmﬂm Query Analyzer U

SEUDIAMIFIUTOYA Microsoft SQL Server 2000 Tugadioya Credit approve

Yomau asan1 | asanz2 | asan3 | a4 | asans | naunay (ms)
S RREL 1066 1392 1207 1123 1070 1171.6
"ls.I}’EJﬁWﬂ"IﬂJﬁ 2 978 &99 906 1108 1367 1051.6

M3199 4.52 uaraanani ¥ lumsidszuanadedoniimsiSulgalszaniamudidae

Tdsunsuy Query Analyzer uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000

“lmgm’fmga Credit approve
%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\i‘ﬁ 5 !’Jﬂ“ﬂéﬂ (ms)
YoM 1 | 1188 1017 1079 1178 1096 1111.6
Fofmondi 2 956 845 952 946 1031 946
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M35199 4.53 taawan ¥ lumsdszananademoiunanale 1Usunsu Query Analyzer LU

FEUDIAMIFIUT0YA Microsoft SQL Server 2000 Tugavioya Mushroom

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%ﬂ‘ﬁ 3 ﬂ%ﬂ‘ﬁ 4 ﬂ%ﬂ‘ﬁ 5 !’Jﬂ“ﬂéﬂ (ms)
%ﬁmmﬁ 1 7432 9158 8606 7942 7763 8180.2
Yof101uh 2 9763 11378 11921 10270 11061 10878.6
Yof101uh 3 10176 7741 10642 7261 7888 8741.6
Hof101uh 4 6343 4937 6052 8974 8074 6876
Yof101uA 5 5666 5151 6467 7376 5541 6040.2

M3199 4.54 uaaanani ¥ lumsdszuanadedoniimsiSulgalszaniamudidae

Tdsunsuy Query Analyzer uusxuu%ﬂmsgm%ga Microsoft SQL Server 2000

Tusgadiosya Mushroom

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%’:\‘l‘ﬁ 4 ﬂ%’:\‘l‘ﬁ 5 n’mmﬁ"ﬂ (ms)
Fomowdi1 | 7071 7389 7523 8071 7219 7454.6
Yomauin2 | 8811 8586 8586 8467 8614 8612.8
YoM 3 | 8041 8606 6703 6426 6572 7269.6
Yomaun 4 | 6288 6055 5183 6236 5767 5905.8
YoM s | 5513 4766 4775 4493 5429 4995.2

M35199 4.55 aaan ¥ lumsdszananademounanae 1U5unsu Query Analyzer LU

izuu%ﬂmigm%'mga Microsoft SQL Server 2000 “lmgm’fmga Nursery

YoM asan1 | asai2 | asan3 | asai4 | asans | naundw (ms)
JoA101uN 1 2187 2311 1841 2174 2354 2173.4

M13199 4.56 uaaanai 1¥ lumsidszuanadofoniimsiSulgalszaniamudidae

Tdsunsuy Query Analyzer uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000

Tusgadosya Nursery

VoMo asan1 | asanz2 | asai3 | a4 | asais | auads (ms)
"ls.I}’EJﬁWﬂ"IﬂJﬁ 1 1585 1578 1511 1939 1581 1638.8
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M35199 4.57 naawan ¥ lumsdszananademounanale 1Usunsu Query Analyzer LU

SEUVIANMIFIUT0YA Microsoft SQL Server 2000 Tugadioya Solar flare

%’aﬁmm ﬂ%’:\‘l‘?'l 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\i‘ﬁ 5 n’mmﬁ"ﬂ (ms)
Fofowdi 1 | 5249 4773 5080 5491 4147 4948
oMo 2 | 4959 5763 5752 5754 5586 5562.8
YoM 3 | 4196 4775 5111 4214 3566 43724
YoM 4 | 6749 6220 6370 6713 7591 6728.6
Yomaun s | 5645 5927 5442 5457 5345 5563.2

M13199 4.58 uaraanani 1 lumsidszuanadedoniimsiSulgalszansamudidae

Tdsunsuy Query Analyzer uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000

“lm;ﬂ%ga Solar flare

%’aﬁmm ﬂ%\‘l'ﬁ 1 ﬂ%\‘l'ﬁ 2 ﬂ%\‘l'ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\‘l'ﬁ 5 !’Jﬂ“ﬂéﬂ (ms)
Yof101uA 1 4296 4389 4520 4224 4900 4465.8
Yof101uh 2 4101 4033 4201 3749 3918 4000.4
Yof101uM 3 3642 3841 3826 3703 3518 3706
Hof101uh 4 6234 6289 6316 6727 6098 6332.8
Hof101uA 5 5510 5439 5293 5124 5066 5286.4

M3519% 4.59 taawan ¥ lumsdszananademoinanale 1Usunsy Query Analyzer LU

5EUDIANIFIUT0YA Microsoft SQL Server 2000 Tugavoya Weather

YoM asan1 | asanz2 | asai3 | a4 | asans | naunay (ms)
JoA101uN 1 414 293 203 214 220 268.8
Jofaun 2 166 108 97 153 144 133.6
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M13199 4.60 naraanai 1¥ lumsiszuanadodowniimsSulgalszansamudidae

Tdsunsuy Query Analyzer uus:uu%@msyu%uﬁa Microsoft SQL Server 2000

Tusgadosya Weather

Yoo Asan1 | asan2 | asei3 | asan4 | asans | naundw (ms)
FoA101UN 1 146 160 92 115 84 119.4
Fofaun 2 113 92 87 93 89 94.8

4.3.2 Mmsnaageumsdszaanatemainaallsunsn SQOARI
dy 19 o ] q’: =2 o
minaaeviazlavefamiunia1lsunsy SQOARI 91U TUsunT NI 9L
A 1 1 9 o [ [ 9 = 1 Y o
mareusonazaitofiniw lUszuanadiszvuianisgudoya uazdedanave oo

[ A Ay v & Y o a [ A
NTﬂQTﬂﬁLLﬂﬁNLW@LLﬁﬂQNa‘ﬂllﬂ FINANITNATDUUDAIDTUIANUTAIAINITINN 4.61, 4.63, 4.65,

=

Y o A o A a Y A
4.67,4.69,4.71 uag 4.73 NaﬂWi‘V]ﬂﬁﬂ‘]_l"'Uﬂf’nﬂ111ﬂuﬂ?iﬂiﬂﬂqﬂﬂi%ﬁﬂ‘ﬁﬂTW!La’J (11!ﬂ§ﬂ!1/l

]
=

Rou lydafmauianusideui) LanIRInTI9N 4.62, 4.64, 4.66, 4.68, 4.70, 4.72 Uas 4.74

A Y o

uazwanmsnadoudeiiowniifoulvdaudeiungdotisiuuandenisnei 4.75, 4.76, 4.77,

4.78,4.79, 4.80 lag 4.81

= Hq ¥ Y o a 9
AT NN 4.61 LLﬁﬂQL’Ja"ITI‘lGHGLUﬂ”IﬁJi%?J’mNﬁﬂ]@ﬂWﬂ”lmmJﬂ’JEJTﬂiuﬂill SQOARI UUsEUY

famsgudoya Microsoft SQL Server 2000 Tugadoya Automobile

VoMo asan1 | asanz2 | asei3 | asan4 | asais | naundy (ms)

Yof101uA 1 2343 3296 2234 2140 2328 2468.2
%’aﬁmmﬁ 2 2390 2828 2188 2140 3187 2546.6
%’aﬁmmﬁ 3 2406 2172 2312 2469 2625 2396.8
%’aﬁmmﬁ 4 2188 1922 1828 1766 2016 1944

Hof101uA 5 2219 1828 2266 1953 2312 2115.6
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M13199 4.62 uaraanani 1¥ lumsiszuanadofoniimsiSulgalszaniamudidae

Tdsunsuy SQOARI uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

6191) 93a Automobile

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘?'l 3 ﬂ%’:\‘l‘?'l 4 ﬂ%’:\‘l‘?'l 5 nmméﬂ (ms)
YoM 1 | 1235 1016 984 1032 1140 1081.4
YoM 2 | 1500 1187 1656 1203 1797 1468.6
Fofowdiz | 1125 1187 2734 1875 1188 1621.8
YoM 4 | 1204 953 1031 1703 1328 1243.8
Yofaun 5 969 1312 1125 1062 953 1084.2

= Hq v Y o a 9
AT 1NN 4.63 LLﬁﬂQL’Jﬂ"ITﬂ"BiUﬂ”IiTJi%ﬂJ’JﬂNﬁﬂ]@ﬂWﬂ"ﬁJmuﬂ’JﬂTﬂiuﬂﬁJ SQOARI UJuUsEUY

{Tﬂmsgm%ga Microsoft SQL Server 2000 Glmgﬂeﬁ'mg,a Car evaluation

Y o v a v a U a U a U a a
VoMU 3N 1 AIIN 2 AIIN 3 AIIN 4 AIIN S nauaay (ms)

oMo 1 1750 719 719 1422 765 1075

9
U
FoA101UN 2 1937 1469 703 1078 703 1178

M50 4.64 uaaanai 1¥ lumsidszuanadefoniimsiSulgalszaniamudidae

Tdsunsuy SQOARI uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

%ﬂyjﬂ Car evaluation

Y o U a v a U a U a a =
VoAU 3N 1 AIIN 2 AIIN 3 AIIN 4 AIIN S nauaay (ms)

MDA 1 579 1234 1188 1297 469 690.6

2D 2 594 547 672 1203 1813 716.6

= Hq v Y o a 9
AT 1NN 4.65 LLﬁﬂQL’Ja"ITIGl"]fGLUﬂ”Iiﬂin’JﬂNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEUY

famsgudoya Microsoft SQL Server 2000 luaadioya Credit approve

Y o v a v a U a U a v a a
VoAU AN 1 AIIN 2 AIIN 3 AN 4 AIIN S nauaay (ms)

FoA101uN 1 1735 1578 1703 1672 1797 1697
9
U

AIDINN 2 1297 1360 1532 1484 1610 1456.6
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M13199 4.66 taraanai 1¥ lumsiszuanadodowniimsSulgalszansamudidae

Tdsunsuy SQOARI uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

eﬁ'm;l,a Credit approve

S TGRREY asan1 | asei2 | asan3 | asan4 | asans | nauady (ms)
FoA101UN 1 1297 1282 1640 1297 1047 1312.6
FoA101UN 2 1281 1016 1407 1172 1188 1212.8

= Hq ¥ Y o a 9
AT NN 4.67 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEU

famsgudoya Microsoft SQL Server 2000 luaadoya Mushroom

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%’:\‘l?'l 2 ﬂ%\i‘ﬁ 3 ﬂ%’:\‘l?'l 4 ﬂ%\i‘ﬁ 5 n’mmﬁ"ﬂ (ms)
Fofowdi 1 | 8266 12172 8031 5407 6234 8022
YoM 2 | 18625 8703 7875 5890 4407 9100
YoM 3 | 8344 6750 4922 7125 4406 6309.4
YoM 4 | 6297 7047 5328 5672 4015 5671.8
Yomaun s | 7828 6454 6562 6688 2578 6022

M13199 4.68 naraanani 1 lumsiszuanadedoniimsiSulgalszaniamudidae

Tdsunsuy SQOARI uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

eﬁ'm;l,a Mushroom

maﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%’:\‘l‘ﬁ 3 ﬂ%’:\‘l‘ﬁ 4 ﬂ%’:\‘l‘ﬁ 5 nmméﬂ (ms)
oMo 1 | 5719 4016 5656 5875 5689 5391
YoM 2 | 4344 5076 4500 5750 4634 4860.8
Yomaun 3 | 6485 4972 4250 5953 5100 5139.2
Fomowii4 | 5343 4406 4078 4172 4221 4444
Fofowdis | 4719 6578 5312 4485 4714 4821
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= Y, Y o a 9
A3 1NN 4.69 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂJ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEUY

famsgudoya Microsoft SQL Server 2000 Tugadoya Nursery

VoMo asan1 | asan2 | asa3 | asand4 | asais | naunay (ms)
JoMoun 1 | 4250 5188 4610 2641 5797 4497.2

M13199 4.70 uaraanani 1¥ lumsiszuanadedoniimsiSulgalszansamudidae

Tdsunsuy SQOARI uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

eﬁ'm;l,a Nursery

VoMo asan1 | asan2 | asan3 | asand4 | asais | naunay (ms)
JoMomn 1 | 2907 2125 2656 2514 2278 2496

= Hq ¥ Y o a 9
AT NN 4.71 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEU

famsgudoya Microsoft SQL Server 2000 luaadioya Solar flare

%ﬁ’)ﬁﬁlﬁl ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\i‘ﬁ 5 !'Jﬁ]!ﬂa'ﬂ (ms)
Yof101uA 1 8515 7938 3766 8219 4250 6537.6
Yof101uf 2 2390 9359 6531 4766 6594 5928
Yof101uM 3 5609 9219 5672 6844 4750 6418.8
Hof101uh 4 9063 7719 5781 4281 7985 6965.8
Hof101uA 5 10484 6344 5406 5625 4781 6528

M13199 4.72 uaaanani ¥ lumsidszuanadedoniimsiSulgalszaniamudidae

Tusunsuy SQOARI uusxuu%ﬂmsgm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

6lsli’f)qujﬂ Solar flare

%’aﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%\i‘ﬁ 4 ﬂ%\i‘ﬁ 5 n’mmﬁ"ﬂ (ms)
Fofowdi 1 | 3829 2641 3250 1625 2750 2819
Yomauin 2 | 3609 2471 2297 1781 2484 2528.4
YoM 3 | 5204 2500 1734 2500 2421 2871.8
YoM 4 | 2265 2641 1891 4187 2375 2671.8
Yomaun s | 2266 2104 2422 2531 2156 2295.8
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AT NN 4.73 LLﬁﬂQL’JﬂW%i%iUﬂWiﬂi%ﬂJ’mNﬁﬂ]@ﬂWﬂ"lmmJﬂ’JEJTﬂillﬂﬁJ SQOARI UUsEUY

damsgudoya Microsoft SQL Server 2000 luaadoya Weather

106

VoA 19N Asan1 | asanz | asei3 | asin4 | asais | naundy (ms)
FoA101uN 1 1188 609 562 672 609 728
FoA101UN 2 844 703 672 640 640 699.8

M50 4.74 uaaanani ¥ lumsdszuanadedoniimsiSulgalszansamudidae

Tdsunsuy SQOARI uusxuu%ﬂmsﬁm%ga Microsoft SQL Server 2000 GL‘L!"’Ijﬂ

%ﬂyjﬂ Weather

Yomau Asan1 | asanz | asei3 | asan4 | asais | naundy (ms)
FoA101UN 1 516 422 406 422 422 437.6
Fofaun 2 437 422 360 375 391 397

A o Y Y o A A A v Y o Y o o
AT 1NN 4.75 LLﬁﬂQL’Jﬂ"ITﬂ"BiUﬂ"IiTJi%?J’JﬂNa"]JE’Jﬂ1E]"Ill‘VIN@ullelJNﬂ'J"lﬂJeUﬂuﬂﬂﬂDﬂg]eU?)U\WI']J

Y

a0 1151051 SQOART DUTZUUTAMSFIUT0YE

YATo1a Automobile

Microsoft SQL Server 2000 Tu

Si’l’eﬁmm ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%ﬂ'?'l 3 ﬂ%ﬂ‘?'l 4 ﬂ%ﬂ‘ﬁ 5 !'J%ﬂ!ﬂa'ﬂ (ms)
Fofowdi 1 | 2038 2172 1640 2141 1704 2119
Fofowdi2 | 1375 1687 1703 1797 2906 1893.6
Fofmowdi 3 | 1688 1860 2047 2312 1890 1959.4
Fofowiia | 1672 1656 2062 1641 1860 1778.2
Fofowdis | 1438 1984 1968 2047 1843 1856

A o Y Y o A A A v Y o Y o o
AT 1NN 4.76 LLﬁﬂQL’Jﬂ"ITﬂ"BiUﬂ"IiTJi%?J’JﬂNa"]Ji’]ﬂ1ﬂ"l§J‘l/]L\1@ullel13Jﬂ'J"lﬂJEUmLﬂ\1ﬂiJﬂ@]elJ’f)iNﬂ']J

a0 T11)50n51 SQOART BUTZUVIANIFIUTDYA Microsoft SQL Server 2000 Tu

Y .
YAVDYA Car evaluation

Yomou asan1 | asanz2 | asan3 | asai4 | asans | naundw (ms)
JoMaun 1 907 750 1266 641 1297 972.2
JoMmwn2 | 1532 1078 1187 1391 890 1215.6
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f13190 4.77 LLﬁﬂQL'Jﬂ”WI‘l"BGLUﬂ"IilIﬁgﬂJ'JﬂNa‘ﬂ@ﬂTﬂ”ﬁJ

A1 1151051 SQOARI UUTLUVTANMITFIU
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A A = v Y o Y o o
Tllﬂﬂullellﬂﬂ'.l"lﬂsllﬂllﬂﬂﬂ']Jﬂ@]‘Ui’)TJQﬂ'LI

Y

Voya

Microsoft SQL Server 2000 Tu

v T 3 T 2 T 2 T 2 T 2 3
VDA AIN 1 ATIN 2 AIIN AIIN AIIN nanag (ms)

JoM0mn 1 | 1579 1516 1531 1609 2469 1740.8

JoM0un2 | 1563 1391 2031 2297 2985 2053.4

!
A

A o Y Y o A A v Y o Y o o
AT 1NN 4.78 LLﬁﬂQL’Jﬂ"ITﬂ"BiUﬂ"IiTJi%?J’JﬂNa"]Ji’]ﬂ1ﬂ"l§J‘l/]L\1@ullel13Jﬂ'J"lﬂJEUmLﬂ\1ﬂiJﬂ@]elJ’f)iNﬂ']J

A10 11511051 SQOARI UUTLUUTANMTFIU

Av01a Mushroom

Y

Voya

Microsoft SQL Server 2000 Tu

%’aﬁmm ﬂ%\‘l'ﬁ 1 ﬂ%ﬂﬁ 2 ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ !'Jﬁ]!ﬂa'ﬂ (ms)
%’aﬁmmﬁ 1 8578 6297 7938 7750 6531 7418.8
%’aﬁmmﬁ 2 9671 4344 4594 5297 7000 6181.2
%’aﬁmmﬁ 3 4032 4094 4532 5375 7391 5084.8
%’aﬁmmﬁ 4 6656 4015 3845 4953 5719 5037.6
%’aﬁmmﬁ 5 15703 4696 4516 5844 6569 7465.6

A Aq Y Y o
13190 4.79 LLﬁﬂQL'Jﬂ"ITIT’BiUﬂ"IiTJﬁ%?J'JﬂNa‘ﬂ@ﬂTﬂ”ﬁJ
A19 11511051 SQOARI UUTLUUTANTFIU

“]gﬂﬂsj}@u”a Nursery

A A = v Y o Y o o
Tllﬂﬂullellﬂﬂ'.l"lﬂsllﬂllﬂﬂﬂ']Jﬂ@]‘Ui’)TJQﬂ'LI
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Voya
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Y o v a v a U a U a U a =
VOAIDIN 3N 1 AIIN 2 AN AN AN nauaay (ms)
Hof101uA 1 5218 3265 3438 3734 2609 3652.8
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A o Y Y o A A A v Y o Y o o
A1319N 4.80 LLﬁﬂQL’Jﬂ"ITI‘lGHGLUﬂ”Iiﬂin’JﬂNaGIJ@ﬂ1ﬂ”lﬂJ‘VIN@ul1"U§Jﬂ'J”I§JEIJ@]LLENﬂUﬂ@]ﬂlﬂUQﬂ'ﬂ

a0 1150051 SQOART UUTZUVIANFIUTDYA Microsoft SQL Server 2000 Tu

ﬂ;ﬂ%’aga Solar flare

él’l'aﬁmm ﬂ%ﬂ‘?'l 1 ﬂ%\i‘ﬁ 2 ﬂ%\i‘ﬁ 3 ﬂ%ﬂ‘?'l 4 ﬂ%ﬂ‘?'l 5 !'Jﬁ]!ﬂa'ﬂ (ms)
Fofowdi 1 | 2985 6656 2812 3797 5203 4290.6
Fofowdi 2 | 4703 2672 3734 4781 7375 4653
Fofowdiz | 4719 3297 2875 5696 3796 4076.6
Fofowdi4 | 3766 3265 4565 5406 4438 4288
Fofowdis | 6219 5390 4015 5407 4296 5065.4

v
A A

A Aq Y Y o = o 9y o Y o o
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gAdo1ya Weather

Yomau Asan1 | asanz2 | asai3 | asan4 | asins | naunay (ms)
JoMaun 1 1625 797 813 906 532 934.6
Jofaun 2 812 765 750 594 672 718.6
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Abstract: Semantic query optimization is the process of transforming a given query into a
semantically equivalent one that still returns the same answer for any database state satisfying
query’s constraints. The different of both queries is lower execution cost of the transformed one.
The efficiently optimized query depends on semantic constraints or integrity constraints which are
used to remove a useless condition in a query’s where clause. Basically, integrity constraint is
defined by user. It may not cover all data in the database. Therefore, this paper aims at presenting
the utilization of a well known data mining technique, association mining, to assist the semantic

query optimization process.

Introduction: The increase speed of query execution in the database management system is

important for database development. One popular and well known method is query optimization.
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Some queries may contain confusing condition in where clause or condition may conflict with
data in the database such that no answer the exists for that query. Then it is wasteful to execute
such query. Therefore, it is our aim to adjust pattern of query before sending it to database
management system for execution. The adjustment or transformation is based on semantic

constraint induced with a data mining technique.

Methodology: We can find semantic constraint by take a dataset on the database into data mining
process. In data mining process, to find association of data. We use apriori algorithm [1, 2] in the
data mining process. So the results of mining give association rule in the form of IF — THEN rule
(cause column to result column). But we adjust pattern of rule to become simple rule that the IF

part contains one cause and the THEN part contains one result as follow:

If column_1 = ‘value 1’ then column_2 = ‘value 2’

In applying algorithm, we must specify the minimum confidence value and the minimum
support value. In this paper, we define minimum confidence to be 1 or 100% accurate for any
induced rule to guarantee correctness in query answering and we define minimum support to be
zero for finding all association among data in the database. In query optimization process, we get
semantic constraint from database for comparing query condition in the where clause. In this
process we divide query into two types [3]: query with redundant condition and query with
conflict condition. For the first type of the given query, the condition that happens to be redundant

will be removed before processing the query. Figure 1 shows an example of this case.

Original query: select * from table name

where column_1 = ‘A’ and column_2 = ‘B’;
Association rule: column 1="°A’=>column 2= ‘B’
Optimized query: select * from table name

>

where column = ‘A’;

Figure 1 Query with redundant condition
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For the second case, query condition may conflict to the semantic constraint induced from
the database. Then, the optimizer can produce immediate answer and save processing time of the

database management system. Figure 2 show the example of conflicting case.

Original query: select * from table name
where column_1 = ‘S’ and column 2 = ‘T’;
Association rule: column 1= "°S’=>column 2 ="°Q’

Optimized query: No execution.

Figure 2 Query with conflicting condition

Results, Discussion and Conclusion: In our experiment, we use Microsoft SQL Server 2000
database, tested on Pentium IV 3.0 GHz with RAM 512 MB machine. The data sets used in our
experiment are synthetic data and data taken from the UCI Repository(http://www.ics.uci.
edu/~mlearn/MLRepository.html). We compared execution time of original query with the
optimize query. Table 1 shows the execution time for the second type of query: query with
conflicting condition. Once the conflict was detected, the answer no is given immediately.
Therefore, execution time of optimized query is zero. Experimental result for the first type of

query (that is, query with redundant condition) are shown in Figure 4.

Table 1 The result of execution time for queries with conflicting condition

Query Query 1 Query 2 Query 3 Query 4 Query 5

Original query 109 ms 103 ms 104 ms 101 ms 104 ms

Optimize query 0 ms 0 ms 0 ms 0 ms 0 ms
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Figure 4 Response time of original queries compared to the optimized queries

This paper demonstrates that the efficiently optimized query depend on semantic
constraints can be learned inductively under association data from a database and using data
mining technique to fine data association. Experimental results show that there is significantly
time different in query with conflict condition to the semantic constraint due to there is no
execution query in database management system. Execution time in query with redundant

condition depends on amount of data in the database.
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