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CREATE TRIGGER rule 1
ON diabetes
FOR UPDATE, INSERT
AS
IF (SELECT COUNT(*)
FROM diabetes
WHERE (Diabetes_family = 'yes")
and (BMI <= 24.9)
and (diabetes <> no'))> 0
BEGIN
ROLLBACK TRAN
RAISERROR ('diagnose error')

END;
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Rule Database Trigger
CREATE TRIGGER rule 1
IF Diabetes family = Yes ON diabetes
And BMI <= 24.9 — > | FOR UPDATE, INSERT
Then Diabetes = No AS
IF (SELECT COUNT(*)
FROM diabetes

WHERE (Diabetes_family = 'yes')
and (BMI <= 24.9)
and (diabetes <> 'no"))> 0
BEGIN
ROLLBACK TRAN
RAISERROR ('diagnose error’)

END;

31U 1.3 1aasdI9819903 Rule ag Database Trigger

U

Jd
12 Jagiszasnvesmside
A = 0 v a 2 ) A o o

121 WefAnyIMIHhanvesnAnuaninnes lussuugudeyaBduius

4 4 o @ a . . {
122 eAnywazdszgnanmsiunilosdoya lngldoaneifiu Classification 71411

M3a319n3) (Rules)

A = o v ) A o o
123 wedAnwimsihng l 1 luszvugudeyadaduiug

A ¥ v a I A v Y o Ay
1.2.4 L‘W@’s’fiNﬂWﬂLUﬁ"ﬂ3ﬂlﬂ@ﬁ]1ﬂﬂ§]“ﬂﬁﬁﬂulﬂﬁnﬂﬂWiﬂHﬁﬂJfJ\‘]sll@iJ”a

1.3 YoUUAVD9IIHIVY
Ay Y o Ay & . . Aq Y a .
ﬂs;]w“lﬂmﬂmsmmmawayjmﬂu Classification rules nlHmaia Decision-tree
induction SUAIBTLVY WEKA (Witten and Frank, 2005) 910 Classification rules ﬁvligljﬁjt’j%‘c’lulgl}

o 4 I a Jd
waru 1l sunsunien JAVA Lﬁﬂllﬂﬂﬂﬁnﬂ Rules nJuméﬁmﬁmﬂmas AIUUVDINITNAT DU

4 1
=1

a J o . av 3 a
AMUENTANDI NTLIVU Microsoft SQL Server Version 2000 NI uNTUAUITMS



Y 9 a o @ " Y o @ a 1 . . 9 a 4
ﬁS”IQﬂW]”IL‘LIﬁVI5ﬂlﬂ’f)iIﬂEllelllllﬂ‘W@l‘L!”Ii’]ﬂﬂ’f)i%‘iﬂi!ﬁi]i!ﬂl@ﬂﬂ”li Maintain A1 UUANININDT

n 9 Y 9 ~ = g a a (dy
Lmhlmﬁuauumnmiimmi"lﬂumm 5 Gﬁuﬂuuﬂﬁqﬂmaﬂ’mmuwuﬁu

14 Usdeminmanalasy

1.4.1

1.4.2

143

) A A a a Y A Y Y a 4
ﬁWNWﬁﬂuHﬂﬂIuIaﬂﬂuﬂﬁgﬁﬂﬁﬂWWﬁ@QQWUﬂﬂ NITAI WA UUTNININD T

o A 9 o ] o Y a A g A
uaxmimmuawaya m‘nNmimﬂuGlmnm@m‘n1ﬂﬁmwmﬂuﬂmaaﬂ1u

@ o Y} Yo & 9 A y A 2

ﬂ13‘WﬁNu15$‘U‘U‘ﬂﬂﬂWijﬂusUﬂyﬁiﬁ‘ﬂﬂlﬂﬂﬂlﬂyﬁﬂgﬂﬂﬂﬂﬂﬂﬂlu

v Y v o Ay o v o
’G’HNTﬁﬂﬂu?ﬂﬂ'311121/]fJglﬁlujpum@yaiﬂﬂﬂWiﬂuWﬂJ@ﬂm@Ha u,azmmmguu
nldlseTonila

ya Y aw dy o Y Y o
ﬂ'J'quﬂvlﬂ‘ﬂ']ﬂ\ﬂu'ﬁ]ﬂu ﬁ1u1iﬂu1qﬂ1%lﬂullu3ﬂ1\1€luﬂ']uﬂ'lﬁwwu'lﬁgﬂﬂ

4
famsgudoyalntilszansamaaude I lueuina



VNN 2

(Y Y

A W d a y A
U53NA1I55UNITNUAZTNHIVY NN IV

A v o Jd
2.1 izummﬁl’faummauwuﬁ

9 &2 A o
F1UVDYD (Database) %ﬂlﬂu@\‘]ﬂﬂﬁ NOUNHIN IR YUBNTY UUﬂfJNW’Jm@iﬂi“BQ’luiu
Y a =) o 9y Y @ o o
ﬂWHﬁﬁﬂ%ﬁﬁ@\‘]’luﬁluﬁ'ﬁﬂ@u il 1’]ﬁ]1lﬂu§l@\‘]lﬂﬂﬂlﬂyﬁﬂLﬂUjﬂJ@\iﬂHlﬂH‘ﬂ’lU?HN’lﬂ Gﬁﬂﬂﬁ]ﬂﬂu
A I J c?/‘ A o o .
demnudeyamaniulugluuuvesszuugudoyaBadunus (Relational database system)
9 a o [ o A 9 A A 9 [ A A £ A o

ATUNNIYVRITSVUITIUUDYALTITNNUDAD voyaMinervesnuluiseslaiFeerieniiim

U

A

o <3 Y A a o o a Aa &
tarnusiusn Bluiiderduludnyuzvesmisieniemida  (Table) HDUTOINAFS
o 4 ¢ o '
Usznoudeund (Row) Hazaoawil (Column) e l¥amisaldilse Teminndoyadinainla
[l 1 < o Y 09/’ 9 4 1 = 9y .
pg1eazadn linaziflumsihdeyaiuunldlasasaldunnsisengdoya  (Retrieval) M3
1% v 9 1 A 1 o a . A o 9
tamsnudoyanie q fegluaiste msihsensulasunilas (Transaction) nsemsihidoya

o v v o ¥ < &£ ga o ¥ v
uuuﬂwwaaﬂﬂ&lmimﬂlayammﬂu Data warehouse FINADNTIUIVDYAINFIUVDYA

g

o S YUYy A o & g a ° S A Ay
ﬁ]TUUUN1ﬂ3J183JW1ﬂ1ﬂ3J15']‘”5’J‘JJLﬂ']_lll']iu%&ﬂﬂ']ﬂu"]ﬁﬂl@maTlﬂﬂu”l?J”lLﬂ‘].luﬁ]%?JsUﬂﬁJauﬂg

E1) U Y

1 A

ﬂ’J”IiJSEJ”Iﬂ?ﬂEJCD’i’Jull’J’OEJ ﬁNllTJi Twummumsmmammu (Query) L‘Wi’]ﬁi’]ﬂﬂ”lllﬂiﬂﬂ”li

U

=1

EIGERE ‘W (Analysis) mammﬂﬂhmmumﬂﬂman mm’mmsummsmmmawam (Data

u

mining)

22 ME1SQL

Elmasti and Navathe (1994) 1805118791 ssvugudeyaiiionldtuiilaniidresu
NawITUL ussimymauﬁamai‘{m%ﬂumi%’ﬂmﬁﬁugm%yngﬂuuMiﬁmtﬁmﬁu Taoly
181 SQL (Structured Query Language) Wall11agu58M IBM

Y1 SQL Léuﬁwu1ﬂ§ﬂl!iﬂﬁlu£§ljuﬂﬁ’siiy°ﬁ 1970 cﬁ'San Jose Research Laboratory
{ogiun/ouseiiu Almaden Research Center) TaofiaeTunfansnin SEQUEL (Structured
English Query Language) (Chamberlin and Boyce,1974) @iauﬂﬁmﬁﬂu%mﬂu SQL wazilu
AUUDUNIY SQL UYPINAAAMNAIUTIUTOYA 19U Oracle, DB2, MS-SQL Server, Progress,
SyBase, Informic, FoxPro, Access, Paradox, SQLite ‘iﬂuﬁgji MySQL uaﬂﬂmﬂiuﬁ'u d an

Y I X o v dy 9y 1A
UINUY !,!ﬁﬂﬂiﬁLWufmﬂ311]@71ﬂﬂluell@\?ﬂﬁ%nullﬂlﬂu@ﬂ'mﬂ



3/ 71.71.1986 American National Standards Institute (ANSI) "l@fﬁmuﬂmmgm SQL

Y
A v 2

= Y a 3 3| = v . .
mummaiwwammmmwumﬂullﬂﬁmmmgmmafmu (American National Standard
. ] < o l dyo 9y a 42’
Institute. X3H2 Records, 1978-1995) 88614 lsnamumsiuguilildinailymiuielsensau
d o QU L) =) =)
Wuwaldwiasgiu ANsT  fidedidnegiie imsiz sSQL  Taeswiiane  wialdaonld
. [} =Y d'cu 1 1 1 9 c?/‘ =Y a A 1
(Interactive) NU¥HANKA (Embedded) 88 1uT1lsunsy daulvguainiaesriinl fiiaaivedis
@ernuuaiiily1ga iy sQL atialdneu 1@ 1ol jiAcunugudoyalasasuiioritel
[ 4 1 LY o @ 1 { 1
paans 1ldau aa sQL wuvilaluTisunsuilsenoudlofidadie o ves sQL flalu
TisunsunanunuduVeudien 18194 191U COBOL, Pascal, C/C++, Visual Basic, Delphi,
<3|
Java 1iludu
Y ' Y dg’ = <3 =
ANSI 15gMAnnsg1u SQL vmamatsgu 1msdsemeamnasgiuanluillanozd
1 [ < 1
) A9, AoTe 191 ANSI-86, SQL-89, SQL-92 118z SQL-2008 1H1uiNaAs§Iua1ge

H
=

v A a o v N v 5 D]
HUIISUHAANUNFIUVDYADDNNININVIIUAYYTIO LIAAIYNIATTTIUNTH SQL T]Glsb'

a

1 o o P dy A @ 1 Y Y 9 1 o =¥
TJIUNU ‘nﬂ‘ﬁummmminwugmmueuﬂu m%ummﬂﬂu"lﬂ‘UN!,Wﬂzlmazwaﬂﬂmcvmm

=

v
[ a o 4 Jd o

) 1 ¥ 3 q v = Y Yq Y a o Ay
LLE‘]'JLL@]‘WEJ”IEJ”IllfTi”I\‘ﬁ)‘ﬂLLGIN‘lWﬂUNﬂ@ﬂﬂ!“ﬂﬂl@\‘]@]utﬂﬂ Ntﬂuwummm;ﬂﬂmaﬁﬂmmuu N

Lo

v
=

= 1 ~ 1 A Y o 9 4 1 1 a a £
ﬁﬂBTGLuﬁ’JUVILmﬂ@]NL‘Wi’J‘VIil31@“1%11%\111&1@681\1L@]Nﬂ33E‘T‘V]‘ﬁﬂTW PINTYT SQL AW

9

N34 ANSI Unaiantiaastl

¥ Y o ~ ] A v Y
1) Tﬂix‘lﬁi”lx‘]ﬂ]i’Nﬂﬁel”lﬂﬂ”lElﬂT]el”l’fNﬂi]‘]&l ﬁ”I‘JJ”IimiEJﬂ@j“’IJﬂuﬂﬂi%u]lﬂﬁnlﬂ’.lnlﬁﬂﬂﬂﬁ

A A a Y
nlasunias iv@n tazaudoyasenansz UL
@ a 4 1 <
2) ldanvuziFalsenia  (Declarative) 1o 19 14911418 1fiseszyaudoanisn
awsnldanldudy

S '
3) awnsadszuanadoyaiiungula

1Y ' 1 o3|
) 1¢18vud1dmnnqu lidezidudquaszuugiudoya (Database  Administrator:

DBA), Talsuns mmﬁ (Programmer) N30 leml“lgf}ﬁ’lulﬂ (End user)

E4
v A

frdfaveantu SQL amnsaswunIdify 5 nqudadl
1) DML (Data Manipulation Language) 1iudaildlumssamsfudeyadie o Tu
Table ﬁﬁﬂuﬂtjufrllﬁ’ufi
- INSERT dm5uiindeyaln
- UPDATE dmSunlasunlasdoya
- DELETE dwivaudoya
2) DDL (Data Definition Language) 1lusidafildlunsaia nlasuuilas uieau

Database object /70819704 Database object 1aun Table, User, View



- CREATE §%351a3149 Database object
- ALTER dn§unfasuinlas Database object
- DROP §%3Ua1 Database object
3) DCL (Data Control Language) rﬂuﬁ‘ugqﬁm%’uﬁmuw?aaauﬁw? (Privileged)

v 9
dmSumsiauas q luszougiudoya sdslunquiilldun

4
1

- GRANT dwmsuldansung 14

- REVOKE dW5unoudnsvesd 1y

A

. < o o A [
4) Retrieval Command Hudidei ldlumsidengdoya amnsnnengdoyaludnym

£

ee

9y 9y 9

' = A A A A o o W
NI U]JJ‘ﬂuﬂ\iﬂ'ﬁlaﬂﬂ@ﬂlﬂua‘ﬂ']ﬂﬁa']ﬂ Table Llﬁgl\‘]@uUlsllaluﬂ'ﬁ&a@ﬂﬂéllﬂuﬁﬂqfﬂcﬁ@u RGN

U U

=D.

9 =\

1¥lumsisengdoyalifissdidufeondo
- SELECT
. < o o Aq Y @ . o o 1
5) Transaction Command 1Juf1d4914114n159AN15 Database transaction mm“luﬂ'qu
k4
i1dun
- COMMIT dm5uudumsitiaenis

- ROLLBACK @1#5U8n@ann1511518015

o A Y
2.3 NINUTINDIVDY A
0 A g & Y o 9 o q Yy Y
ﬂTiT]"ILW?J@Q‘U@?qJJﬂUJ@QﬂN‘L!’Jﬂﬁl”lﬂﬂi%ﬂﬂﬁ]ﬂﬂ1i§"lusll@‘isljaﬁ]%V]TGLW"lﬂi?JTJU KDDMS:
o I a
Knowledge and Data Discovery Management System mﬁn1mﬁm%’ayjmﬂumﬂuﬂ1ums

o a s A Y 1y YA 1 1 v AA (a A Y Yy A
NAUNION agﬂmz‘ﬁwimmLmﬂummmgw%uagimaua‘ﬂuﬂimmuwmmmaiﬂmamw

U

9

a o o A 7aq ¥ & Y A a v o A
Nﬂigjﬁlslﬁﬂl Lla$u15llf)3Jf;WIll'iJi$Iﬂ“ﬁuu1“ﬁlﬂU§1uﬂ31N2LW@ﬂ’lﬁ']JiT‘i’li\ﬂuvlﬂ Iﬂﬁlﬂ’liﬂ’llﬁll@\?

£

(=3

4 Y
pyatidnIoIfonanANUNUFINVOIHMABUILIIOITU ANNINATUADA (Statistics)

zUUFIUYOYA (Database system) N13I38U5UDUATOL (Machine learning) N153913UuDY

an

. a s o<
(Pattern recognition) LaZAMNAFTHNT (Mathematics) wudu

v J o A Y d"d 19 o ! Y
HAANTIINNITNUHNDIVIYAaUNDYAIIN U ATIUDULTU sUuyy (Pattern) QULLUY

o Jd 1 .. 3 Y o &~
(Model) 19 (Rule) M3 1U18HTOAIANITAIA1NET (Prediction) elinaansn Idoonuag
d?’ (Y ad A o AR A 9 o A 9 & (% Jd A ﬂJd' 9
GUL!’EJglﬂ‘Uﬂiﬁll?‘ﬁ“ri‘3@@ﬁﬂE)TVHJ“Vlliﬂ‘]faluﬂﬁﬂnﬂuﬁx‘lsllﬂyla G]i\‘]WﬁﬁW‘ﬁ‘ﬁif)ﬂﬂﬁJgﬂllﬂinﬂﬂﬁ
o = Y =

Runiiosteyatvarestuuy Taun

£ u



1) AQANNENIUS (Association rules)

@

o3| v o d < A A a R Y Y @ l
Lﬂummammmauwummmqmsmma’m NINAVUNIDUNU AIDYINIUBDINIT

9
L v o Jd a 4 a 1<
Uszgnaldnganuduiiug wu msinsizideyamsvisaun Taonudoyanizuy o e

U

4
Y Aa A Y

. Ay oy ¢ a Y AYA o o )
918 (POS: Point-of-sale) #3030 lai udrinsandumndseinazdondoniu wu o
' A& y & y vy v ) ya v ' 19 Yo
wunaungeminszaninazdomilniidie Sumnensziniulnaumaesediaedlnanuy
A A A 1 o dy v A 9 o d" v A Y 1<
(WBIWNEDAYIY HTDDIVILNUNHAININAUGOHUITD N 1A WNITHOHUIAD ¥ A8 NAINITD
o Qldy o YA o w dy v A Y
e lduuzihdnideessomisde n 14
2) ngmsswmuniszinnainedeya (Data classification /prediction rules)
< { @ wa @ ] v o J
Wungiszylszimmvesingrsonardanguauiavesing 1wy Mianuduius
1 1 1 @ a Y9 YR Aaa o P
FEUINWANTATINTNMEAN 9 Aumsinalsn Taslsveyadileuaznisddensvesunndn
<3 ¥ A ) 1 aa o Y A Aao o a ¥y A
13 methngaitene Isavesdilie nien1sademamsunnd lumegsneez 14iieq
vAa 9)::' 1 dyd A dyd d' a va A Y
AauiaveIgnazneriiansenilide ie1lsznoumsnasamIeyianaug
3) é’ﬂymzﬁ“l%’uﬂﬂﬂ’cju%'@ya (Data clustering attributes)
o o ° = vy Ao Y o & '
Humsuaasdnvuziumziansanivveyanldnyuzaaigiusonilungu
[ ] 1 U { g [ [ 4 ) o a J
wru wienguithenidulsaferduaudnuzeins ol 19s: Temilumsimsizim
a IR PR Y <KX o
auriguadlsa Tagiarsanangihenieinsnaienany
a o . . .
4) AUANAU (Visualization)

I 9 a s a) . A o Y
Wumseas1annasunuanesnsInn (Computer graphic) NHINTOUUTUDUDYA

U
Y
v

' Y Yy o 4 v Ay Y A ]
3J1ﬂ3J”IEJ’f)EJNf"I§‘]Jﬂ’J“L!LWI‘L!ﬂ”IiGLGHGIJ@ﬂ’JTJJu”ILﬁMB FIDNIWUUDYANHFDULIUINDAUDYAYAUU

9 a 4
AVYIUANAU



10

Knowledge Data Mining Engine/

A\ 4

(Pattern/Model/Rule) Processing

Data Preprocessing/ Integration

\4

Data Source/Database

A o o Ay ..
T]J‘VI 2.1 VUADUNTTNUHDIVDYA (Data Mlnlng)

U

i o o Ay 4 0o ¥ p ¥ o "
E']J‘V] 2.1 LLﬁﬂQﬂJUWBUﬂ1§V]1LWNﬂQmﬂHa Iﬂﬂﬁlﬁl1ﬂu1m@yjaﬂﬁ1@]@ﬂﬂ15ﬂ“‘ﬁﬂﬂﬂ

Y
1

Yoyauudngiuaou Aen1sdam3en (Data preprocessing) NAUNTOITOYATHIMUZ AN

Y o A l

A a4 D) & 0 ) o v D) Aa
ﬂi@\‘]ﬂ@ﬂi%ﬂuﬁuﬂﬂﬂl@yja '5311VNﬂTiTnﬂfanmeli]'ﬂiyﬁulagﬂ1?]31%&611115]61]@33@7]11@fl

U

o—

Y

o ' A o 9 o & o A A Y, v
Juapuae liaeduaoulumsaruuuirass Wumsihdeyaneson Buudinszuauns
A A A o A Y L. . o Y o IAY
wioisoaialunsiunilesdoya (Data mining engine) 91M1inz lAHadNENABINITOBNI
o Ay v e 2 e o A Aqud A o v JAy Yo o
Tagradnsn ldeonunivaziuegiudanesiunlfilunieaie uazimwadans i Idiuls
a 1 [ { qg/’ :/’ 1 ] a I~ .
mslszdiuasnaeunasanuilymamddB3dwausonse b drldnansUsadwiuin
< o [ 4 091’ [l 1 { 09/’ <3 {
wolanazauisorhwadnsiiu Il ldauae 1U1d vin'luldassaundgd 13 daruisanae
9 o o o M 24 WMy A gy )
dounavlhdusouladuaouniidny’ld e l# ldanugndegega
v v Y
Imielinski and Mannila (1996) ldtaueuuiaafisziinnuiNaeusguianiuugns
Smgiﬁmwuim%'eya (DBMS: Database Management System) Gﬁﬁgﬂﬁ&lﬂ’h Inductive
Database laoudaadInssaivosaniilasnisuludiuues Inductive Database 1399319 2.2
HALAOUT Imielinski and Virmani (1999) 1611112AAUDY Inductive Database MWAILIADIND
o o [ ] 3 3
19152 Toani lumsiuniosdoyasmiuniu sQL Tasldvenuuuniz MSQL Fuiluns

599 Mining (91800181 SQL



11

—
S —

- Knowledge
—_—

Knowledge
Database I (Pattern/Model/Rule) i Database

~N_

Inductive Database

y

310 2.2 Taseaeannilaenssuves Inductive Database
% a K o Y
24 oandanumsduwunlszionveya
o . . I U g
m3swunilszandeya (Data classification) HuilymifiugiuvoanisiFouduui
Aeou (Supervised learning) Tnoilyninemsinelszinnuienatavesingainguauiia
1 @ = ~ Y =9 Y Jo A 1 wa @ Y
19 ) ¥eIAg FINsFeUIHUNRae Nz AT il TN Tea sEninauaniavesing My
@ @ 1 Y =K Yo o dy o @ A ] A
Uszianvesingaindtedaaeu uarvaldiledduiinunelszmnvesingh limewy nioe1
1 Y1 g v A Y3 o = o ' '
nan laindunszuumsadialuea euaasldmudnvaziidluanuuanaiszninnaia
& ' D) v & 9 Yo ) < ' sy 9o y X o
#30 nguvesdeyald dalumanlddwundeyaseniunguauilasmua’ll szauegiu
a J o .« . !
N3N IZHIYAVDITOYANAAD (Training data) 198111 Training data MaeuliszUDEEUSN
= L] = [ 9J % L] ]
uveyalaodluclass ABIRUTIG Fr081991

MU UAAIDE1Y Training Data
E ={(X Y1), (%2, ¥2)- (X5, Vi )} 2-1

{ 4 v o
Tagh X, flo Namesuaasnmauiaveiag

Xie Ax Ay x-x Ay (2-2)



12
{ S o w wa 3 o :
Taoh A luaadidaszyquantia vaz Y e Crilulszinnvionardveding a9
0 v o Y 7 4 q 9 ¢ 7 Ao
fmua B3 luwadina C dosnmamiladdu f(x) Faldamames yannames x idvua
TagNAuAANAIAYDINITHIUIBAI0619 Trainning data IA1Tieege n3elin1 etloofiqa Ino

uald
e=>t(f(x).y) (2-3)
i=1

4 o o o o
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<3| [ ' 1

o ax Aq v v o v A a
(Holte, 1993) 1iludanaiiuedsdienldlumsaiiangmsswunisznndoyaiizoni
1 v
Simple-rule (oI NOAnDI Utz a3 19ng Iz vy “IF condition Then specified-class” 19g
WUNYI Attribute 1A871)5 WﬂQGlu Condition 1¥U IF Blood_Sugar > 120 Then Diabetes = yes N,

waaalugiin 2.3

For each attribute,
For each value of that attribute, make a rule as follows:
Count how often each class appears.
Find the most frequent class.
Make the rule assign that class to this attribute-value.
Calculate the error rate of the rules.

Choose the rules with the smallest error rate.

3111 2.3 uaasdaneaI iy Simple-Rule (Holte, 1993)
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CART (Larose, 2005)

1% a SR dy Y o . . A Aa ' . Y
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aa Ja A Y 3 @ A o V9
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do A

info (T) Aelsndunszylsuudoyandosmsieansadwunaaiavesdoyald i

Q U

D.

ga3 IuMIMUIBAIANNITN 2-6

info (T) =-— Z[ freq(C,,T)/|T [1xlog,[ freq(C,,T)/|T [] (2-6)

j=1to K

o Y A o 9 09/‘ 9 =8
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info (T) == D_(IT; I/|T )x info(T,) (2-7)
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Garofalakis, Hyun, Rajeev, and Shim (2000) l@tadueuuifanednudanesnuini
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. .
b\ f
9Yq ¥ S Yo Y o w . A 9

gﬂmmsﬂu@ 11MUATUDVINA (Constraint) YDIVUIA Tree HIDAINNUYNADI (Accuracy) UDI

9
Tree #4na13194 1 (581351134191 Branch-and-Bound Pruning Algorithm 910U UIAARINA1IN
Y o 9 =\ a A d? ] 9
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24 U

Procedure PruneUsingConst(Node N , integer | , real B):
Mark node N
if B < Bound[ N, | ] return
for i'=to | do
if B> Bound[ N, I ]
Bound[ N,I ] =B
If Tree[ N, | ].lowCost > B or Tree[ N,| J.lowCost =C(S)+ 1
Return
Else if N is not leaf node and | >3 {
For k;:=1 to | —2do {
k,:=l-k —1
If Cg, (N)+ 1 + Tree[ N, Kk, J.lowCost + Tree[ N,, K, ].lowCost < B {
B, =B—(Cqyi (N)+ 1)~ Tree[ N,, Kk, J.lowCost
B, =B—(Cq (N)+ 1)~ Tree[ Ny, k; ].lowCost

spri

PruneUsingConst (N,, K, B,);

PruneUsingConst (N, K,, B, );

3 19 2.4 uaAIBanN83 MY Branch-and-Bound Pruning (Minos, Dongjoon, and Kyuseok, 2000)
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Foyaunnmiany wu Smuaninneswitdldiinuiienanins INSERT wio
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YDINT NI AU
251 giunazdesiavesmanuaninnes
ﬂﬁﬁ%ﬁi‘ﬂ?ﬂlﬂ@ﬁﬂ&l Transact-SQL (Microsoft, WWW, 2007) 494 Microsoft
SQL Server ﬁgﬂuwﬁﬂﬁ
CREATE TRIGGER trigger name
ON { table | view }
[WITH ENCRYPTION]
{
{ { FOR | AFTER | INSTEAD OF } {[INSERT] [,] [UPDATE] [,] [DELETE]}
[WITH APPEND]
[NOT FOR REPLICATION]
AS
[ { IF UPDATE (column)
[{ AND | OR } UPDATE (column)]
[...n]
| IF (COLUMNS_UPDATED () {bitwise operator} updated bitmask)

{comparison_operator} column_bitmask [...n]

1]
sql_statement [...n]
}
}
{ 4 a o
Taem frigger name 10 ¥OVBINITALNDI
A A A Ay ¥ a 4
table Ao voveuniaNaeamsasansnines

o W { o 4 a a’ogjl
sql_statement Ao Ada Transact-SQL ﬁﬁmmﬂﬁ’mqmgﬁ@mﬂmaiuugﬂ
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LiEJﬂGLGIf"IJ‘Llll”I G]NB”IﬁlllNﬂulleljﬂcl‘]fﬁijﬁ]ﬁ@ﬂ’.l”ﬁlzﬂizﬂ”l

oz'lsfumiiia A® DELETE, INSERT %30 UPDATE #n3u

ANe9 SELECT
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USE pubs

GO

CREATE TABLE members (id int, name varchar(80))
GO

INSERT INTO members VALUES(1, ‘JOHN’)
INSERT INTO members VALUES(2, “TOM”)

GO

CREATE TABLE members_loan (id int, loanamt money)
INSERT INTO members loan VALUES(1, 30000)
INSERT INTO members loan VALUES(2, 20000)
GO

Funouht 2 adumdnuanininesd 113y DELETE

d1nsumsiiauvesnIdnuaninines del member 1ingiszasnao

4
A

A
11i1%5in15 DELETE Yoyaainmiba members aansnantiudaiiniiogly members_loan 819

v Y
f1de1lugie BEGIN...END damuamisnauladatinilodozuaaidoniufsuain

U

=

RAISERROR 11az1#f ROLLBACK TRANSACTION (111654 1##oundums DELETE wufie
12 1&%oyai DELETE Wudandufan
USE pubs
GO
CREATE TRIGGER del_members
ON members FOR DELETE
AS
IF (SELECT COUNT (*)
FROM members_loan, deleted
WHERE members_loan.id = deleted.id) > 0
BEGIN
RAISERROR (‘Member still has outstanding loan’, 16, 10)
ROLLBACK TRANSACTION
END
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I a { [
deleted %30 inserted 1Huifiauuy logical table NH Iassairamilouny
A A A 9 a ai’ o ) Yy A3 v o A I 9
MsnnsomiianaduuanInnesiuiinueg inihiinudeyamineuausammuIeya
uyunMINYIIENS
g’J H o a 4
VUADUN 3 NAFBUNTNNNUVBIMANVANITANDS
4y da 2 a4 - ¢
(HoaUY03a91n members N id = 1 FINTINVAD 1ATDIADUNUADITUAAY
D) A1 Yo P A o g A . L o a 4 g
FJoanun1anmua 13N RAISERROR misimaansituuiimsiz id = 1 §alsrenmsndly

9
Y @

dy [] a Q' d’ Y c?/‘ = 9 =
wuag“lumma members_loanuazmmz"lmmmnuuﬂa ﬂ%iflﬂliﬁlﬂﬂﬂl@uﬁﬂiﬁuﬂﬂl@ﬂ

U U

v
[

members 92 WU11890gATY 2 102 (1W512 19331 ROLLBACK TRANSACTION) Tag 19 e
soL lumsaudeyadsii
DELETE FROM members
WHERE id =1
@) aduuansninesnumslddoya
dmiumdnuaninines ins member loan iludieganduuaninne i
gihauilefinis INSERT oyafl members loan Fsaduuemininesaziu i lhiaindoya
M3 AEulmia members loan 1ennFnauiiuiiaiunisfimuay lnisaufufiu 25,000
UM
USE pubs
GO
CREATE TRIGGER ins_member loan
ON members_loan FOR INSERT
AS
IF (SELECT SUM (members_loan), loanamt
FROM members_loan, inserted
WHERE members_loan.id = inserted.id) > 25000
BEGIN
RAISERROR (‘Member has over limit loan ’, 10, 1)
ROLLBACK TRANSACTION

END
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Y
vnduiinisnadoulasnaaes INSERT doyard1 1y luinida

members_loan WU la131501WN518015 1A lagazuaaidennuaiuiniivua 1l

] ] Y Y
RAISERROR 1118391010530 3 mautudianuanazSugiiigs INSERT Wy vzflia159u

FamuRun 25,000 LN uaﬂmnfif]amnaam’fagamn members_loan AEIAITIOAITIN
@ Tagldda soL Tumsitudeyadadt
INSERT INTO members loan VALUES(1, 2000)
3)  msud lvadnuaninines
dmfvadnuaninmnesiadieBamisaldeunilac1ddrof1da
ALTER TRIGGER §1031unudail
F1 (SIS
ALTER TRIGGER trigger name
ON table
FOR { [ DELETE] [,] [INSERT] [,] [UPDATE] }
AS
sql_statement [...n]
fag1a nlasuidoulvreaninines ins members loan 9IN29ITU 25,000
i1 70,000 Sandathaged
USE pubs
GO table
ALTER TRIGGER ins_members_loan
ON members_loan FOR INSERT
AS
IF (SELECT SUM (members_loan, loanamt)
FROM members_loan, inserted
WHERE members_loan.id = inserted.id) > 70000
BEGIN
RAISERROR (‘Member has over limit loan °, 16, 10)
ROLLBACK TRANSACTION
END
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De

Tav19%1ds DROP TRIGGER Tasfigilinail
sun
DROP TRIGGER ({trigger} [,...n]
USE pubs
GO

DROP TRIGGER ins_members_loan
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@relation customer_credit

@attribute problematic_area {yes, no}
@attribute married {yes, no}
@attribute employed_client {yes, no}
@attribute credit_approved {yes, no}
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@attribute problematic_area {yes, no}
@attribute married {yes, no}
@attribute employed_client {yes, no}
@attribute credit_approved {yes, no}
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A07 GG Yes No No
A08 HH Yes No No




36

v o a

M13197 3.2 Med1deyansoyiatinginsaa (TBCredit)
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problematic_area = yes
| employed client = yes: yes (2.0)
| employed client = no: no (2.0)

problematic_area = no: yes (4.0)
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9o Aa31l7 3.10 fail

1. IF problematic_area = yes AND employed_clients = yes THEN credit_approved = yes
2. IF problematic_area = yes AND employed_clients = no THEN credit_approved = no

3. IF problematic_area = no THEN credit_approved = yes
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problematic_area = yes

| employed client = yes: yes (2.0)
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gnutlawazisngegludiuues Where clause lumide SQL luilszTonvesmideamsadng
v a ¢ 9 1 A A Y o 1 & o A
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a1 problematic area = yes 18ZgNANIURT employed client = yes 9z IWITDTWUN

A o a

Y Y dy Y
UszinnIdhgniauiiaz lasumseyiatiasinsan credit approved = yes

CREATE TRIGGER rule 1
ON Customer Credit

FOR UPDATE, INSERT

AS
IF (SELECT COUNT(*)
FROM Customer_credit
WHERE (problematic_area = ‘yes’)
and (employed client = ‘yes’)
and (credit_approved <> ‘yes’))> 0
BEGIN
ROLLBACK TRAN

RAISERROR ('Credit Approved Error', 16, 10)

END;

= 9 a <A Ay 9y
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problematic_area = yes

| employed_client = no: no (2.0)
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v o
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UszinnIdngnmautioz lulasumseyiatiasinsda credit approved = no

CREATE TRIGGER rule 2
ON Customer_ Credit
FOR UPDATE, INSERT

AS
IF (SELECT COUNT(*)
FROM Customer_credit
WHERE (problematic_area = ‘yes’)
and (employed_client = ‘no’)
and (credit_approved <> ‘no’))>0
BEGIN
ROLLBACK TRAN

RAISERROR ('Credit Approved Error')

END;

gﬂﬁ 3.15 Llﬁﬂiﬂﬂmmﬁ‘ﬂiﬂmﬂﬁ“ﬁﬂ rule 2 ﬂﬁﬂ\‘l‘mﬂﬂaﬂlﬂﬂﬁ’ﬂ\i



43

o

o 1 A vy 9 A a Y Ao o &
AIDYNN 3 1Wmﬂﬂ31ﬂﬂ§]m@ﬂﬁ1ﬂﬂ ULVIHIUANHUSAIU

problematic_area = no: yes (4.0)
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CREATE TRIGGER rule_3
ON Customer_ Credit

FOR UPDATE, INSERT

AS
IF (SELECT COUNT(*)
FROM Customer_credit
WHERE (problematic_area = ‘no”)
and (credit_approved <> ‘yes’))> 0
BEGIN
ROLLBACK TRAN

RAISERROR ('Credit Approved Error')

END;
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SELECT P.Patient ID, P.Name, P.Sex, P.Age, S.Temperature, S.Blood Pressure Upper,
S.Blood Pressure Low, D.Diabetes_family, S.Weight, S.Height, S.BMI,
S.Blood_Sugar, S.Insulin_level, S.Diabetes

INTO  DIABETES

FROM SYMPTOM S

JOIN DIABETES FAMILY D

ON S.Diabetes family code = D.Diabetes family code

JOIN PATIENT P

ON P.Patient ID = S.Patient ID

U 4.2 naaagiuunimda lumsmsendeyariieriuniesdoya

U

Y

%@Haﬂlﬂﬂﬁﬂ 3 A1519ABA1T 1 Patient, Diabetes family {L2Z01519 Symptom

H
=

39U adoyavBIMI Disbetes 7 149INM35IMAI1M30MT Join naraa3Fagi 43 nazi
13992 19U99M1574 Diabetes ASIUIENNE DGR avLA 14 HONN3TAFsT
Diabetes (Patient_ID, Name, Sex, Age, Temperature, Blood_Pressure_Upper,
Blood Pressure Low, Diabetes_family, Weight, Height, BMI,

Blood Sugar, Insulin_level, Diabetes)
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Patient
Patient ID Name Sex Age Occupation
POO1 Adams Male 40 Teacher
P002 Blake Male 45 Engineer
PO03 King Male 43 Lecturer
P004 Miller Male 55 Doctor
PO05 Minny Female 30 Nurse
Diabetes family
Diabetes family code | Relationship Diabetes_family
0 None NO
1 Father YES
2 Mother YES
Symptom
L]
=
-]
U\
g =
= Bl E| g %
= Dl | & &0 3
— | =
ol R sl 8|2 2|8
2 2 g 2| B = Z 2 2 Z = 2
= ] 3 2 = = & & 2 = = =2
& a = 2 = &= A A g = = g
PO01 | 2/3/2007 | 374 85 1.7 294 | 130 80 [0 150 80 | YES
P002 | 3/3/2007 | 37.6 88 178 | 278 | 128 90 |2 155 85 | YES
PO03 | 4/3/2007 | 38.6 90 1.7 31.1 170 90 |2 128 20 | YES
PO04 | 5/3/2007 | 37.5 79 173 | 264 | 160 90 1 128 20 | YES
PO0S | 6/3/2007 | 37.7 69 16 | 270 | 135 80 [0 119 0| NO
Diabetes ‘
Elood Pressure |Elood Pressure Diabetes_ Insulin
Patient ID | Name Sex | Age | Temperature Weight | Height | BMI | Eleod Sugar Diabetes
Upper Lower family (U/d)
oot Adams  |Male 40 374 130 80 25 1.7 204 150 No TER 30
P02 Blake Male 45 6 123 90 28 178 | 218 155 Tes TER 85
[RLIE] King Male 43 384 170 L] 90 1.1 3Ll 128 Tes TES 0
PO04 Millr Male 55 315 160 90 I 173 | 264 128 Tes TER Pl
PO05 Minny  |Female | 30 1 135 80 69 i 0 119 Nuo NO 0

PRINT

) & g
4.3 uarasveya lumsaianuanlglumsnaaes
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gaganaruriuniiesdoyalneldsanesiu 148 1111718 Induced trigger rules Nl 1- 4 fail
Induced Trigger Rule:
1. If Diabetes_family = yes and BMI <=24.9  Then Diabetes = no
2. If Diabetes_family = yes and BMI > 24.9 Then Diabetes = yes
3. If Diabetes_family = no and blood_sugar <= 128 Then Diabetes = no

4. If Diabetes_family = no and blood sugar > 128 Then Diabetes = yes

P4 Y d o
4.2 MIATIAINUVANINNDTDINNHNIFTVWUD
910 Induced trigger rules 118 fa1/51aglungh 1-4 Awnu awnsadunudaaiy
v a N v % v v a P Aa £ g
adnuaninnes 14 TagldTlsunsumsaduadnuanininesnnngMileuiiudeTusunsy
MY JAVA Sauaassieazidoaved 1sunsulumanuin ¥ nazinsiieazdoaueansnines
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D:~>java TriggerEngine rule.txt output.txt
CREATE TRIGGER rule_1

ON diabetes

FOR UFDATE. INSERT

nes
IF <SELECT COUNT >
FROM diahbhetes
WHERE <Diabetes_family = ‘yes’'>
and {BMI <= 24_%>
and <(diabhetes <> ‘no’2>>»> @
BEGIH
ROLLBACK TRAHN
END RAISERROR ('diagnose error'?

CREATE TRIGGER rule_2
OM diabetes
Egﬂ UPDATE. IMSERT
IF (SELECT COUNT (>
FROM diahbetes
WHERE <Diabetes_family = 'yes’d
and <BMI > 24.9>
and <{diabhetes <> ‘yes'>3> A
BEGIM

ROLLBACK TRAN
RAISERROR <'diagnose error'>
END ;

CREATE TRIGGER rule_3
OM diabetes
FOR UPDATE. IHNHSERT

ns
IF {SELECT COUNT <>
FROM diabetes
VWHERE <(Diabetes_family = ’‘no'?
and {Blood_Sugar <= 128>
and <diabhetesz <> ‘no'>>> @
BEGIN
ROLLBACK TRAN
RAISERROR ('diagnose error’')
END;

CREATE TRIGGER rule_4
OM diabetes
FOR UFDATE. INSERT

ns
IF <SELECT COUNT {=>
FROM diahbetes
WHERE <Diabetes_family = ‘no’>
and <Blood_Sugar > 128>
and {diabhetes <> ‘yes'>>> A
BEGIN
ROLLBACK TRAN
RAISERROR <'diagnose error'>
END ;

= 9 a s o
ETJVI 4.4 l!ﬁﬂ\‘]ﬂW@nlUﬁﬂiﬂlﬂ@TWLLﬂaﬂﬂWﬂﬂaﬂ’lﬁﬂ’lLLUﬂ
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& SOL Query Analyzer - [Query - SIRIKANJANA.DBDiabetes. SIRIKANJANAWSser - Un... [2][B]X]

@ File Edt Query Tools ‘Window Help bl

E.

Bz W #h | .| v b B || DEDiabates v|| £8 % G
#
CREATE TRIGGER rule 1
ON diabetes
FOR UPDATE, INIERT
S
IF (3ELECT COUNT|™)
FROM diabetes
WHERE (Disbetes family = 'yes'|
and (BMI <= Z4.9)
gnd (diabetes <> 'mo'llx 0
BEGIN
FOLLEACE TEAN H
RAIZEREOR |'diagnose error', 16,10)
END;
b
I |
The command(s) completed successfully] L
b
J<i . 5

Gridzs Meszages

Cuery batch comple [SIRIKAMIANA (5,07 SIRIKAMIAMA\User (52) DEDiabetes  0:00:00  [Orows Ln 1, Col 39

E&Dnnectiuns: 1

A o v v a # D)
ETJV] 4.5 l!ﬁﬂ\‘]“lluﬁ@uﬂ'lﬁﬁi'l\‘]@nﬂ'lﬂ_lﬁcﬂﬁﬂlﬂﬂﬁiuﬁgﬂﬂﬂ']usllﬂyla




56

& S0l Query Analyzer - [Query - SIRIKANJANA.DBDiabetes. SIRIKAHJANAser - Untitled1*] (=13
W} File Edit Query Tools MWindow Help || e
|G- EHE| BB o B v » = |[UDomiees x| 5% & | & E |
~
Sp_help:
Z
1 E
[Hame EOwner ?Obj.ec_t_type fadfliad
1 Esysconstraints dbo view =
= ésysseg‘ments dbo view
3 |DIABETES fho  user table s
4 EDIABETES_FRHILY o uzer table
5 :dtproperties dbo user table
6 |PATIENT dhao  user table
7 SYMPTOM dbo user table
g i trigger
=] crigoer
10 [
Stk dbo Lrigoer
1z ésyscolu.mns oo system table
13 §syscomments dbo system table
_.1.ﬂ ;erver‘lnnnv\r’la Ale amretam takhla V-
Grids ’ Messagesi
Fju'ery batch completed. [SIRIKANIANA (5.0) [SIRIKANIAMAYUser (510 [DBDisbstes | 0:00:00  |Grid #1: 64 rows [Ln 8, Col 1
i rConnections: 1 |_ ' _: £
' - —
' v ' P}
~ ~ 9 a d ~ 9y K cl Y
g']J‘VI 4.6 Llﬁﬂ\?ﬂ'ﬁljﬂﬂﬂﬂ'l@'IL'TJﬁ%iﬂlﬂ@i%ﬂﬂuﬂﬂgﬂﬁiﬁﬂ]u UFTUUDYA

. Y
Microsoft SQL Server 2000 1&@5 e Stored Procedure N0 sp_help, sp_depend
4 1 1 a Jd o W A {
118¢ sp_helptext INDHILLAAITIVALIDIAATE ) VOIMALUANTALADS 13U AdanelunTedh
, a ‘Y = 9 Y v a s & & v v a -
AN UVTNININDID NI AAT WA UUANITNNDITINMINIAINATNAINUUTNTNINDT Wuau

v 9
TaofimsGonldauasgii 4.7 - 4.9 dail
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= SOL Query Analyzer - [Query - SIRIKANJANA.DBDiabetes SIRIKANJANAWser - Untitled1™]
Iﬂg File Edit Query Tools MWindow Help

Connections: 1

2-= B Edé| B v b [ DBDiatete:  ~|| &8 %5 &
-~
sp_help rule 1:
v
< | &
Name Ouner Type Created datetime
1 rule_ 1 dbo trigger 2009-01-20 22:13:19.793
[ Grids Messages
Cuery batch completed, SIRIKAMIANA (5.0) SIRIKANIANA\User (51) DEDiabetes | 0:00:00 irows |Ln 3, Coldl

A ~ 2 9 Y a J
g‘]JVI 4.7 HEANNISITUNAIYALIDIAVDINITAIT WA UUANININDT

= SOL Query Analyzer, - [Query - SIRIKANJANA.DBDiabetes. SIRIKANJANAMser - Untitled1®]

Iﬂg File Edit Query Tools MWindow Help

- EH

Héh > B~ v

[J DBDisbetes  +|| &8

Zonneckions: 1

EN
sp_depends rule 1; T
v
< |
narne type updated selected coluran
1 dbo.DIAEETES user table no no Dishetes_ family
& dbo.DIABETES user takhle no no BMI
3 dbo.DIABETES user takhle no no Diabetes
= Grids Messages
Query batch completed, SIRIKAMIAMA (3.0) SIRIKAMIAMNAYUser (517 |DEDiabetes | 0:00:00  |[3rows |Ln 3, Col 1

A ~ g oA Yy =K Y a %
zﬂﬂ 4.8 L!ﬁﬂ\‘lﬂﬁljElﬂ@f]f]“]J!fﬂﬂ@mQﬂf]'l\‘lﬂ\iﬂ'lfﬂﬂﬂWﬂH‘Uﬁﬂiﬂlﬂf]'i
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=5 SOL Query Analyzer - [Ouery - SIRIKANJANA.DBDiabetes. SIRIKANJANAser - Untitle d1*]

Im File Edit Query Tools Window Help — | E e
B-r=EE SRS S T e R IR [ DBDisketes  ~|| £5 % B | 11 22
=
sp_helptext rule 1:
v
£ 2
Text

1 |CREATE TRIGGER rule 1

Z O diabetes

3 FOR UPDATE, INIERT

4 A3

5 IF {SELECT COUNT(*)

5] FROM diabetes

7 WHERE (Disbetes family = 'yes')

g and (BMI <= 24.9)

=] and [(disketes <> 'no'))x 0

10 |BEGIN

a5t ROLLELCE TRAN

iz BATSERROR |('diagnose error',16,10)

13 | END:

[ Giids J Messages |
ey hatch"completed. SIRIKANIANA (2.0 SIRIKANIAMAIUser (510 DBEDiabetes |0:00:00  13rows [Lnd, Coll

C‘UI‘II‘IBCH‘DHS: 1

A ~ o o Y a 4
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mdan 1 Mdslumamudoyadlyluas1ehyedn Diabetes
INSERT INTO Diabetes (Patient_ID, Name, Sex, Age, Temperature,
Blood Pressure Upper, Blood Pressure Low,
Diabetes_family, Weight, Height, BMI, Blood Sugar,
Diabetes, Insulin_level)
VALUES (‘P021°, ‘Amitta’, ‘Female’, 33, 37.6, 130, 80, ‘no’, 72, 1.62,
27.4, 130, ‘no’, 0)
g A 1= v v a s
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= 501 Query Analyzer - [Query. - SIRIKANJANA. DBDiabetes, SIRIKANJANAYser - Untitled1™]

W} File Edit Query Tools Window Help | M
& & T84 (B -[v > # [0oe0ietes <] FE W R
A
INSERT INTO Diabetes (Patient ID, Name, Sex, Age, Temperature,
Elood Pressure Upper, EBlood Pressure Low, Disbetes family,
Weight, Height, BMI, Elood Sugar, Diabetes, Insulin lewvel)
Values('FPO21', 'Aiwitta', 'Female', 33, 37.6, 130, 80, 'mo', 72, 1l.62, 27.4, 130, 'no', 0
: Y
=
(1 row(s) affected)
- v
| | )_
] Grid Messages
Query batch completed, SIRICAMIANA (5,03 [SIRIKANIANAYUSer (51) [DBDiabetes |0:00D0  [Draws L4, Coll
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) SOl Query Analyzer - [Query - SIRIKANJANA.DBDiabetes. SIRIKANJANAUser - Untitled1*] D@@
@ File Edit Query Tools window Help | (R 22
A-r=EE Ed o E- v b 0| ooDisbetes v TR F B
[ sELEcT - ~
FROM Diabetesz ;
|
Is - | 2
I gPatient_ID :Na.me |zex :.ﬁ.ge jTemperaturE :BlDDd_PressurE_Upper iBlDDd_Pressure_
ik .:PCIEIl Ldarus Male 40 37.40 130 g0
-2 (PO0Oz Elake Hale 45 37.60 128 =1u]
é %PDDS King Male 43 38.60 170 =1n]
.4 |POO4 Hiller HMale 55 37.50 1e0 =1n]
=l ;PDDS Minny Femwmale 30 37.70 135 a0
.6 [POOG Scott Male 53 37.50 140 {=1u]
7 ;PDD? Turner HMNale 60 37.40 138 =1u]
-8 |POOS Jules Fewale 38 37.50 130 =1u]
=] EPEIEIS Yolanda Fewale 28§ 37.60 125 g0
-lﬂ |PO10 Anny Fewale 47 37.60 185 a5
ii %PDll Michale Fewale 359 37.20 130 a0
12 |PO1z Casper HNale 45 37.30 1e0 =1n]
ié ;P013 Finger HMale 45 37.50 130 a0
14 [FO14 Llex Male 39 37.50 170 85
51.5 ;P015 MNatacha Female 43 37.40 180 a0
la [PO16 Nattcy Fewale 55 37.60 160 =1u]
i'? EPEIl? Gutter. Male 63 37.80 170 &0
lg |PO1& Holda Hale 67  37.50 185 g0
19 %PE|19 Suchada Fewale 49 37.70 160 70
20 |(P0OZ0 catty Fewale 33 37.20 130 =10
éi ;P021 Imitta Fewale 33 37.60 130 a0
i< : ' | *
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Diabetes_family = no, Blood_sugar = 130, Diabetes = No
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= SOL Duery Analyzer - [Query - SIRIKANJANA.DBDiabetes. SIRIKANJANAMIser - Untitled1®]

EW} File Edt Query Tools Window Help o [l
e =R T4 o B - v » om0 obDisbetes <] £2% G =B
-A-.
INZERT INTO Dishetez (Patient ID, Neame, Zex, Age, Tewperature,
Elood Pressure Upper, EBlood Pressure Low, Diabetes family,
Weight, Height, BMI, Elood Zugar, Disheres, Insulin level)
Walues ('POZ1', 'Amitta', 'Female', 33, 37.6, 130, 80, 'mo', 72, 1.62, 27.4, 130, 'no', O |
!.
I< L | *
iserver: Msg S0000, Level 16; State 10, Procedure rule 4, Lines 12 i
diagnose error
4
s I | b
[ Giids Messages
uery batch completed with errors, ISIRIKANIANA (3.0) SIRIKAMJAM&|User (51) DBDisbetes |0:00:01 |Orows Ln3, Colt
. ftonnections:l ] .
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) SOl Query Analyzer - [Query - SIRIKANJANA.DBDiabetes. SIRIKANJANAUser - Untitled1*] EE”Z]
@ File Edit Query Tools window Help a8 X
B-rEEE B > B~ v b o= [0 BDisees x| £ & F B
[ Eerecr + ~
FROM Diabetesz =
|
< i | =
I |Patient_ID:Name |zex :AgejTemperaturE:BlDDd_PressurE_UpperiBlDDd_Pressure_Lc
-1 lpPoO1 Adarns Hale 40 37.40 130 g0
-2 (PO0Oz Elake Hale 45 37.60 128 =1u]
-é ;PDDS King Male 43 38.60 170 =1n]
.4 |POO4 Hiller HMale 55 37.50 1e0 =1n]
.5 ;PDDS Minny Femwmale 30 37.70 135 a0
.6 [POOG Scott Male 53 37.50 140 {=1u]
.? ;PDD? Turner HMNale 60 37.40 138 =1u]
-8 |POOS Jules Fewale 38 37.50 130 =1u]
EJ EPEIEIS Tolanda Fewale 28 37.80 125 =]
-lﬂ |PO10 Anny Fewale 47 37.60 185 a5
ii ;PDll Michale Fewale 359 37.20 130 a0
12 |PO1z Casper HNale 45 37.30 1e0 =1n]
ié ;PDlS Finger HMale 45 37.50 130 a0
14 [FO14 Llex Male 39 37.50 170 85
iS ;PDlS MNatacha Female 43 37.40 180 a0
la [PO16 Nattcy Fewale 55 37.60 160 =1u]
i"." EPEIl? cutter Male 69 37.80 170 g0
lg |PO1& Holda Hale 67  37.50 185 g0
ié ;PDlQ Suchada Fewale 49 37.70 160 70
;Q EPDZD catty Fewale 33 37.20 130 =10
2 Grids Messagn331
Query batch completed, [SIRIKANIANA (5.0} [SIRIKANIANA|User (513 [DEDiabetes |0:00:00  20rows Ln i, Col 1
:Cﬁnnections: 1| 1l 1l _,
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aiden 2 Mdelumsmudoyadtlylums1eshyodn Diabetes
INSERT INTO Diabetes (Patient_ID, Name, Sex, Age, Temperature,
Blood Pressure Upper, Blood Pressure Low,
Diabetes_family, Weight, Height, BMI, Blood Sugar,
Diabetes, Insulin_level)
VALUES (‘P022°, ‘John’, ‘Male’, 31, 37.6, 165, 95, ‘yes’, 68, 1.55,
28.33, 132, ‘no’, 0)
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Diabetes_family = yes, BMI = 28.33, Diabetes = No
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Diabetes_family = yes, BMI > 24.9, Diabetes = Yes
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- 4
[ [E -« b # [0 DBDishetes  ~|| 8 %5 By | B
7l
INSERT INTO Dishetes (Patient ID, Name, Jex, Age, Temperature,
Blood Pressure Upper, Elood Pressure Low, Disbetes family,
Weight, Height, BMI, Blood Sugar, Disbetes, Insulin level)
Yalues= ('POZZ', 'John', 'Male', 31, 37.6, 165, 95, 'wes', 68, 1.55,28.33%, 132, 'nmo', 0O ) !
I« >
o~
1l rowiz) affected)
&
= 8 |
[ Grids Messages
Query batch completed.
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E@ File Edit Query Tools ‘Window Help - g %
B EE Eidh| < | B -| v b = |0 DBDisbetes || &8 % G &' B
= =
SELECT + :
FROM Diabetes =
= B
;Patient_ID | Hame [ex Age Temperature EBElood Pressure Upper Elood Pressure Low
|1 |PoO1 Ldsms  Male 40 37.40 130 a0
E |Po0Z Elake Male 45 37.60 128 an
|3 |roo3 King  Male 43 33.60 170 ap
F |PO04 Miller Male 55 37.50 160 a0
E ?PDDS Minny  Female 30 37.70 135 a0
5 |PO0SE Scott  Male 53 37.50 140 a0
e ?PDD? Turner Male &0 37.40 138 a0
& |roos Jules  Female 38 37.50 130 &0
E ?PDDQ Yolanda Female 28 37.60 1z8 a0
10 |PO1D Anny Female 47 37.60 165 95
11 ?PDll Michale Female 35 37.90 130 a0
12 |Po1z Casper Male 45 37.30 160 a0
13 ?PDIS Finger Male 45 37.50 130 a0
12 |PO14 Llex Male 39 37.50 170 a5
15 ?PDlS Natscha Female 43  37.40 160 a0
16 |PO16 Matty Female 55 37.60 160 a0
17 ?PDl? Gutter Male &3 37.80 170 a0
15 |PO1E Holda Male 67 37.50 165 an
19 ?PDlQ Suchada Female 49 37.70 160 70
20 |PoZOD Catty Female 33 37.90 130 ao
21 ?PDZl Imitta Female 33 37.60 130 a0
Er épuzz John Male 31 37.60 165 95
= | ¥
i Gridz j Meszages
Query batch completed, SIRIKANIANA (8.0) | SIRIKAMIANA\User (51) [DEDisbstes |0:00:00 [ZZrows |n S, Coll
i fCDnnections: 1 . il .
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Diabetes_family = yes, BMI = 28.33, Diabetes = No
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If Diabetes_family = yes and BMI > 24.9 Then Diabetes = yes
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= SOL Query Analyzer. - [Query - SIRIKANJANA.DBDiabetes SIRIKANJANAWSser - Untitled1%]

Eﬁ} File Edit Query Tools Window Help = X
| & -2 & g o B |v b # [0 oeDisbetes x| £ W & | B
=
INSERT INTO Dishetes (Patient ID, Name, Zex. Age, Temperature,
Blood Pressure Upper, EBlood Pressure Low, Disbetes family,
Weight, Height, EMI, Elood 3ugsar, Disbetes, Insulin level)
Values ('POZZ', 'John', 'Male', 31, 37.6, 165, 585, 'wyes', 68, 1.55,28.33, 132, 'mo', 0
v
< x
Berver: Msg 50000, Lewvel 16, State 10, Procedure rule 2z, Line 12 .
diagnose errokr
v
1= ) |
[ Grids Messages
Query batch completed with srrors., ISIRIKANIANA (B.0) [SIRIKANJANAIUSer (51) DBDisbetes |0:00:00  [Orows Lnz, Col 15
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. S0 Query Analyzer - [Query. - SIRIKANJANA.DBDiabetes. SIRIKANJANAser - Untitled1*] D@@
ﬂ File Edit Query Tools Window Help | (T 2
- EE CIdh | (3 - v b o |[0o6oisketes  ~|| 88 B | 65 B
[ Esreer - A
FRON Diabetes
el
Is - | 2
I |Patient_IDjName |zex :Age:Temperature:BlDDd_Pressure_UpperiBlDDd_PressurE_Lc
.1 {POO1 hdatns Hale 40 37.40 130 50
.2 (PO0OZ Elake Hale 45 37.60 125 =1u]
.3 ;PDDS Eing Male 43 38.60 170 S0
l4 (POO4 Miller HMale 55 37.50 160 =1u]
.5 ;PDDS Minny Female 30 37.70 135 S0
lE (FOOG oottt Male 53 37.50 140 80
.? ;PDD? Turner Male g0  37.40 138 =1u]
.8 (FOOS Jules Female 38 37.50 130 80
.9 ;PDDS Tolanda Female 28 37.60 125 50
.1D (PO10 Anny Female 47 37.60 165 95
ii ;PDII Michale Femsle 3% 37.90 130 50
l12 (PO12 Casper Male 45  37.30 160 =1u]
.ié ;PDIS Finger Male 45 37.50 130 S0
14 [FO14 Alex Male 39 37.50 170 85
iS ;PDIS Natacha Female 43 37.40 1a0 o0
1 (PO16 Natty Female 55 37.60 160 80
.:.I.’.-‘ ;PDI'? Gutter Male 69 37.80 170 g0
18 PO18 Holda Hale g7 37.50 165 a0
ié ;PDIQ Suchada Female 49 37.70 160 70
2@ 5PD2D catty Female 33 37.20 130 a0
52 ) ! | b
T Grids Messages]
Query bateh completed, SIRIKAMIANA (5.0} SIRIKAMIAMAIUser (513 DEDisbetes |0:00:00  Z0vows Lnt, Coll
:Cbnnecuons:l : | - ‘;
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UPDATE Diabetes
SET Diabetes = ‘no’

WHERE  (Blood_sugar > 130) and (Diabetes_family = ‘no”)
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W
Update Diahetes
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Update Dighetes
Set diabetes = 'no! 5
There (Blood sugar > 130) and ( Diabetes family = 'no')
1€ fi | ¥
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TThere (Blood sugar > 110) and [ Disbhetes family = 'no') aiT
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4 (PO12 Casper 193 O no
15 |PO14 Alex 119 NG NO
6 [PO15 Natacha 176 it} no
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gain(X)=info (T) —info , (T)

Taotmuali
T unuwavesdoyann (training data)

. A A vy A o vy
X UNU attribute mg]maﬂﬂ“lmﬂummnﬁamwaﬁmﬂqumaga

o o { a {
info (T) AeilandunszylSunadoyand mmimammiamuuﬂﬂmmawauallﬂ

EU)

info(T) =— > [freq(C,, T)/|T [Ixlog,[ freq(C, T)/|T ]

j=1to K
Taesmualy
A o 9 c?/‘ 9 =
|T| ﬂammumayamm@“lmcmmewaumlﬂ
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freq(C,,T) Aoanwandeyaly Tﬂﬁmgmuﬂmac
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o oA o .
paansn Idanmsiseus e Tumadwuniszimnndoya ( classifier model ) #1150

Lmullﬁ'cluwamgﬂgmu 191 Classification (IF-THEN) rules, Decision Tree, Mathematical

9 1 d'

° .. 3 {
formula 1150 Neural networks tazazi¥oyadIuNiaeaIn training data 1Hudoyah e

RY
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9y ~
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sawnuiids SQL lumsade Database Trigger 1nald19g1udoyailsziavesdileniina

a9 U

Y E4
o v A

A I Y a a a A o o A A 9
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. { . { .
(attribute NN iduldnanads attribute Nty primary key)

Diabetes (Patient ID, Name, Sex, Age, Temperature, Blood Pressure Upper,
Blood Pressure Low, Diabetes family, Weight, Height, BMI, Blood Sugar,

Diabetes, Insulin_level)

Y

lumsnaaoalald Training Data $149U 20 Records WuINHUNTIFANUEHUgIL
o a a a 1 1 o . {
neaumsunndlums Idsmasugauundihe Tsamwmanu ¥n19 18 Trigger Rule ngfi 1- 5

nazthdoyaganinauiunilosdoyalagldoanaiiiu 148 ¥1117 14 Induced Trigger Rule

£4
~

AN 6 - 7 fadl

Trigger Rule:
1. If age<11 and blood_sugar>120 Then 10<insulin_level<50
2. If 11<age<20 and blood_sugar>120 Then 50<insulin_level<100
3. If age>20 and 120<blood_sugar<150 Then 10<insulin_level<50
4. If age>20 and 150<blood_sugar<180 Then 50<insulin_level<90

5. If age>20 and blood_sugar>180 Then 90<insulin_level<120



Induced Trigger Rule:
6. If Diabetes_family=yes and BMI[>24.9 Then Diabetes=yes
7. If Diabetes_family=no and blood_sugar>128 Then Diabetes=yes

9

910 Induced Trigger Rule ldrinadiaihy Database Trigger I@eati
ﬂ;]‘ﬁ 6 If Diabetes_family=yes and BMI>24.9 Then Diabetes=yes

CREATE TRIGGER rule 6
ON diabetes
FOR UPDATE, INSERT
AS
IF (SELECT COUNT(*)
FROM diabetes
WHERE (diabetes_family = ‘yes’) and (BMI > 24.9)
and (diabetes <> ‘yes’) ) >0
BEGIN
ROLLBACK TRAN
RAISERROR (‘diagnose error”)

END
ﬂ;]‘ﬁ 7 If Diabetes_family=yes and blood_sugar>128 Then Diabetes=yes

CREATE TRIGGER rule 7
ON diabetes

FOR UPDATE, INSERT

92
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AS
IF (SELECT COUNT(*)
FROM diabetes
WHERE (diabetes_family = ‘no’) and (blood sugar > 128)
and (diabetes <> ‘yes’) ) >0
BEGIN
ROLLBACK TRAN
RAISERROR (‘diagnose error’)

END

119111 Induced Trigger Rule 71 14 I 14 nadouiionstndounnugndosvoanis

nasunlasgiudoya FaMAaoInU Training Data MINANTIUIU 20 records 1ABTINITINY

4
v A

Foyad liasl

INSERT INTO Diabetes (Patient_ID, Name, Sex, Age, Temperature,
Blood Pressure_Upper, Blood Pressure_Low, Diabetes_family, Weight, Height,
BMI, Blood_Sugar, Diabetes, Insulin_level)

Values(P021, Amitta, Female, 33, 37.6, 130, 80, no, 72, 1.62, 27.4, 130, no, 0)

Tagdoyamnudt 1 lnilnudaudsdy Induced Trigger Rule 399119 i
o = v Yo & A v Y o A A . .
awnsoshmsulasunasdoyaladuss iesnndaudenungh 7 Ae If Diabetes_family = no

and blood_sugar > 128 Then Diabetes = yes

A

1INMINATOVANUYNABIVDY Induced Trigger Rule Iaonisiinlyldaiu e

=

1 o
NATOUANUYNADIVDY Test Data W5z Tl luminsrndounnugndesvedoya
nasundaudldIniTashieg luseulniimslasunlasdoyandaudany Induced Trigger
y Ao oy A& a 4 = D, D) D) A
Rule Tnodoyafdandafiornnatuluvmzn  User Houdoyardrluazdoyandonis

U

1asuiilaall attribute 31UIUNIN
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/ Tsunsunlasmduansninesinng
// TagAsMayaun Na1yns, 30 W.e. 2551

import java.io.*;

public class TriggerEngine

{

public static void main(String[] args) //throws FileNotFoundException, IOException
{

/1 811331&a8 1@ input waz output 1uaasIzmsIdam

if(args.length !=2){

System.out.println("Usage:");

System.out.println("java TriggerEngine <input file> <out file>");

System.exit(0);

}

1 ada lWddnls¥e input

File input = new File( args[0] );

i aswaeuhilildiieguie i &1 hifiliesnvin Talsunsy
if (!input.exists() ) // if name not exists, output warning

{

System.out.printf( "%s %s", args[0], "does not exist." );
System.exit(1);

}

FileInputStream in;
try{

4 . . . Y 1 o A . A 4
// @31 FilelnputStream 310 FileInputStream 911 input ‘IWBQGLUWJLL‘]JTH@ in 1iee 1y 118

in = new FileInputStream(input);
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4
// mvinaved 1l
int size = (int)input.length();
L 4 s v
// ﬂ'ﬁ]\iWUﬂﬂWi!ﬂUﬂl@i&!ﬁ

byte[] txt = new byte[size];

try{
in.read(txt);
}catch(IOException €){

System.out.println( e );

}

//laguan byte 151U string

String input_string = new String(txt);

Vo ) o @ £ v qy v & d A
// LU mput_string 9@ﬂﬂ1ﬂﬂuﬂ38ﬂ1§ﬂluu3iﬂﬂ1ﬁ !La]tﬂu&ﬂu array VoA

String[] results = input_string.split( "\\s*\n\\s*" ); // split on new line

< o
/AR IUIUUD rule
int rule_count =0;

int index;

4 4
// ADINUNVDN rule

String[] rules = new String[10];

° <3| a
// MAUA rule WUAATINN

String rule="";

A 1 9 = % 1 % <3 Y @ a
// 'Juq‘iJ!WfJf)’luﬂJ@Haﬂﬁgﬂﬁﬁﬂﬂ Iﬂﬁl!magﬂiiﬂﬂlﬂﬂVlﬂﬁluﬁ’lllﬂiﬁ@liﬂ
for ( String string : results ){

/1 o liisududie | 1diee




if(!string.startsWith("|")){
A £ g
// KUATOINUNY ; “]N!‘]Jiﬁﬂifﬂﬂ rule
// Tael4 index = -1 1150 l31ve

index = string.indexOf(":");

if( index > 0){
/ 1iione
/ maasseeniluaesdiu eunazrdunienue
String before_str = string.substring(0, index);

String after_str = string.substring(index+1);

String after;

// fan3eaunasiinII YES

if(after_str.indexOf("YES")>0){
after = "diabetes <> Yes";

telse{

after = "diabetes <> No";

4 a qul ] < @
//@euansanavuaEndlonu udanu13lud s rule

rule ="(" + before_str.trim() + ") and (" + after.trim() + ")";

/18 rule 19 rule ﬁ index 1MNU rule_count
rules[rule_count] = rule;
/ Lﬁ'ﬁJﬂIW rule _count on 1
rule_count++;
telsed
// rule

rule ="(" + string.trim() + ") ";
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// iiowe 1n30eMig |

[/ midumisveanIeaning | fagae
index = string.lastindexOf("|");

// donaduievesansauuiu 131y s

String s = string.substring(index+1);

A £ g
[l FUATDINUY - G]Nl,ﬂ‘l!ﬂ”liﬁm rule

// Tae14 index = -1 130 liiwo

index = s.indexOf(":");
if( index > 0){

// 1iJo199

1 a 3 ] 1 [ 4
/ umﬁmmamﬂuﬁmmu ﬂ'ﬁ]ullﬁgﬁﬁ\uﬂ?'ﬂﬂﬁuﬁl
String before s = s.substring(0, index);

String after s = s.substring(index+1);

String after;
// Dran3aaIUNaaliiIg YES
if(after_s.indexOf("YES")>0){
after = "diabetes <> Yes";
telse{
after = "diabetes <> No";
}
A a o Y Y & v Y Yq o
//MBDUFAATIVNHUAUIAIINUT IV rule AY LLﬂ’Jll’J‘l‘L!@]’J!,Lﬂi rules

rules[rule_count] = rule + "\r\n\t\t and (" + before_s.trim() + ")\r\n\t\t and ("' +

after.trim() +")";

// Lﬁ'll?‘h rule_count on 1
rule_countt++;

telsed

// aotonudn 114 rule Bn

rule = rule + "\r\n\t\t and (" + s.trim() + ")";
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}
// T OULAAIHADDN output

String r, sql;
/e lWdmemeunadniaslal
File output = new File( args[1] );

FileWriter out;

try{
out = new FileWriter(output);
// ugiinag rule
for(int j=0;j<rule_count;j++){
r = rules[j];
ialdsugiiuvesdoniny
r=r.replace( "Yes", "'yes" );

r = r.replace( "No", "'no" );

/1 a¥1ateny trigger AU 13 1ud 13 sql
sql = "CREATE TRIGGER rule_" + (j+1) + "\r\n";
sql +="ON diabetes\r\n";

sql += "FOR UPDATE, INSERT\r\n";

sql +="AS\r\n";

sql +="IF (SELECT COUNT(*)\"\n";
sql+=" FROM diabetes\r\n";

i/ unsndeanui 118 where

sql +=" WHERE " + 1 +")> 0\r\n";
sql +="BEGIN\r\n";

sql+=" ROLLBACK TRAN\r\n";

sql +=" RAISERROR ('diagnose error')\r\n";
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/weuad g
out.write(sql);

System.out.println(sql);

¥
/el

out.close();
}catch(IOException €){
System.out.println( e );
System.exit(0);
H
}catch(FileNotFoundException €) {
System.out.println( e );

System.exit(0);
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