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# # 5870948621 : MAJOR SOFTWARE ENGINEERING

KEYWORDS: SQL ANTIPATTERN; DATABASE REFACTORING; TRANSACT- SQL;

RELATIONAL DATABASE
POONYANUCH KHUMNIN: SQL Antipatterns Detection Tool and Database
Refactoring Process Definition. ADVISOR: ASSOC. PROF. TWITTIE SENIVONGSE,
Ph.D., 128 pp.

SQL antipatterns are frequently-made missteps that are commonly found in
the design of relational databases, the use of SQL, and the development of database
applications. They are intended to solve certain problems but will eventually lead to
other problems. The motivation of this research is how to assist database
administrators in diagnosing SQL antipatterns and suggest refactoring techniques to
solve the antipatterns. Specifically, this research attempts to automate the detection
of logical database design antipatterns by developing a tool that uses Transact-SQL
language to query and analyze the database schema. The tool reports on potential
antipatterns and gives an instruction on how to refactor the database schema. In an
evaluation based on three databases from the industry, the performance of the tool
is satisfactory in terms of recall of the antipatterns but the tool detects a number of
false positives which affect its precision. However, an experiment is further conducted
to compare the performance of the proposed tool with that of other SQL antipattern
detection research by Eessaar. The result shows that the tool has better recall and
precision for most cases of antipattern detection. From this research, it is found that
SQL antipatterns detection still largely depends on the semantics of the data and the
detection tool should rather be used in a semi-automated manner, i.e it can point out
potential problematic locations in the database schema which require further diagnosis
by the database administrators. This approach would be useful especially in the

context of large databases where manual antipatterns inspection is difficult.
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Vi.

Vii.
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Format Comma-Separated List
Always Depend on One's Parent
One Size Fits All

Leave Out the Constraints

Use a Generic Attribute Table
Use Dual-Purpose Foreign Key
Create Multiple Columns

Clone Table or Columns
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2.1 NaegngItas

2.1.1 L2aAUDALDURLNWALISY (SQL Antipatterns) [3]

LauRuNALTiFU (AntiPattern) [6] fio JUuuUTBARRIMIuAladymuisedsiiiAntu
winsufladydudssansenudusuuundeay viewouRunmisuaaagfunaninmsi
Liflannugudouszaumsalinnnelunisldanu lnsusuduwaiiisuazinisesurelassasied
Usgnauludhe suuuuiiilmandamm F3msiilimauininueusunaiisu naveaniss
LOUARNALASY waETBNTuA lukouRLNALTSY

LOAAILDALIURLNALYITU (SQL Antipatterns) o N1585UBUITAUNTAINSITL0EA?
waa (SQL: Structured Query Language) nian1wimeufinmesfildlunisdoulsunsuiio
Fanisgrudeua deiianatn B. Karwin l#sausiuteafueaneudiunaiiisuiinuain
Uszaunmsaimshauierdugiudeya 1innin 15 U safishanuandumesidniifidnoy
1,000 ndn TngasulilumisdedeiiseaziBoauvadu 4 ndu Ae wouRuwniidurenis
aamwuim%gav‘fmmmz (Logical Database Design Antipatterns) WOUALNALTITUYDINT
9ONLUUIUTaYALTIN18AIMN (Physical Database Design Antipatterns) wouRunaLisuves
n153UAY (Query Antipatterns) hazhoufunaiisuvaanisiaulusunsudszend
(Application Development Antipatterns) @sluusagnguazusznoulfeuoufunaisy
f14 9 uazusaznouRuLmAITiTutuIsdTeanden 5 dulsznauluie 1) uszasdlunsly
g liAnueuRuneiisy (Objective) 2) wouRwnaiisuidvinlfiandymegasls
(Antipattern) 3) BnsTvilimsuiniaueuRunedisu (How to Recognize Antipattern) 4)
nsldaufivnzanvesweuRunaifisu (Legitimate Uses of Antipattern) 5) 38n1suluueu

ANALAsU (Solution)
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U3eLnnLage198961981991AnTedeves B. Karwin [3] 1ileUsznaunisesuie lagasy
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1) Format Comma-Separated Lists

N1500NLUUNILDURLNALATY Format Comma-Separated Lists Landlu

fegelugun 1 nanife redutl account id gnesnuwuulimiudeyatiioweulealy



A15199u witeyaidusnenis warlin1508nuuULATEMINEAMSUANTIENS Lou
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\ASeeY |, (Comma) lngn1seaniuundasduiuuuiliFenlainduiesufunaisy
Inguansegraiufuiioiiudeyavesnaduiiluzun 2 degrsrvesdeyaild
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Tupoduil account id Ao 12,34 TaeniinsldLAToamueAuszing account id 7l
A1 12 way 24 d1uSuduniieniuin@edn Visual TurboBuilder TawaA1 12 1Ty
account_id aunsadenlufinisne account wagan 24 Aweululaiguiu Neiliiie

JAiudeyadn Visual TurboBuilder' & account_id e 12 uaw 24

CREATE TABLE Products (
product id SERIAL PRIMARY KEY,
product name VARCHAR(1000),
account_id VARCHAR(100), -- comma-separated list

);

UM 1 fidagneeaRluaauaufunaLisu Format Comma-Separated Lists [3]

INSERT INTO Products (product_id, product_name, account id)
VALUES (DEFAULT, 'Visual TurboBuilder', '12,34",

o/

JUN 2 faenedayavain1ToantuULRaAILIaLBURLNAWISY Format Comma-
Separated Lists [3]

fogstgyridledniseanuuunvinlminuouRLwaATull 1w
® ynFonITABUNINYEYA account id 31NN Products 1AENINABINTS
AUMIteYa account_id Aanilalusien1steya xAoIueNIIBNITUULNE

Y v = 1 v 1%

dududeya Feroudrsen uwazdmnnesesnemududiuniwesrdeya

Y

usiagiled agvhlinisuensiemsteyaeiainleniaianaiale

® yinson1IRTIRERUTRYALYT WU 1NFUN 3 Insiiudeya account id uay
ladayand1 “banana” MluAdligndeunszlianuisadenlealudy
#1579 account b wiguteyalianunsansivdeuanuranaiaills 1iesan

sanwuunsiiudeyaidusienisiidaelssinvdeyadudisnesld Jsweusu

Auazldinlulugudeyale



INSERT INTO Products (product id, product name, account id) VALUES

(DEFAULT, 'Visual TurboBuilder', '12,34,banana' );

JUN 3 fiednedayaiiiinainniseanuuuniiaafiuaauauRLNALATY

Format Comma-Separated Lists [3]

2) Always Depend on One’s Parent

N1999NLUUNALDUALNALATY Always Depend on One’s Parent wanslu
fegaluguil 4 nande A1313 Comments dnisiiudeyaludnvaz luduldlily

o . @ v a £ A Y oa o v A a &
msstasaedul comment id Wudeyaiazdusevsedsdsluddoyauaiduinidu

[y

A v A ! ’ aa 4 & o Vo1 )
UITNYTEABABANUTDIN parent_ld lagn150entuuniae NULLUUULiﬁlﬂIﬂ?WL‘UU

Y
| (%

LBUFUNALATY UazaINA1TeT 1 Avuansiiegetayandusieny Wi comment id

3lAn 2 wag 4 93U parent id N3iA 1

CREATE TABLE Comments (
comment_id SERIAL PRIMARY KEY,- hierarchical data
parent_id  BIGINT UNSIGNED, --parent
comment_date DATETIME NOT NULL,
comment TEXT NOT NULL,
FOREIGN KEY (parent_id) REFERENCES Comments(comment id), );

sUN 4 AqegnaadaALeauauRLNALTY Always Depend on One’s Parent [3]

v

M13199 1 finegnedayavas Always Depend on One’s Parent [3]

comment ID | parent ID

1 NULL

1

2

2
3
4 1
5
6
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e gindanisauteya 1 lumsaudeyaunsisvesiulyd avdevihnisaeuniy

A

Aeudrilveyaunilatienegnglaneiu lnguanifiogaeanineanisaum

a ¥ 1 N ° v a Y a v al'
ANANIZ 12 ﬂ@u%ﬂzﬂqﬂqiaU%@yjaﬁLuzﬂﬂ 5 I@S@qﬂaﬂma%aﬂqﬂﬁqiqﬂw 1

SELECT comment _id FROM Comments WHERE parent id = 4; -- returns 5 and 6
SELECT comment_id FROM Comments WHERE parent id = 5; -- returns none

DELETE FROM Comments WHERE comment _id IN (5, 6 );
DELETE FROM Comments WHERE comment id = 4;

5UN 5 segnslyimnisldaulietivoafuaauaufunaiisu Always

Depend on One’s Parent [3]
3) One Size Fits All

N1508NULUUNHLOUFALNALTATU One Size Fits All uansludtegrelugun 6
na19fe M1319 BugsProducts fin1seenuwuuliideya id iindunniieldiduan
[ 3 o Y & [ . 1 Ko awy . =
enanwalkasirualidunyuanan (Primary key) wins19lidelivoya bug_id @9
arusaldiluanendnvaldegudud lilammumdunguandn uazaingun 7
megnawestoyatildlumedul id Ao 1 wavivunlidunyuandnuedl bug_id fie
VIS-078 fignusaidunguandnlilaesssuyivesdoyaifiosainiidnvugidu

[ '3 [ M M Yo Y [
endnualeguaudlilamuualidungyuwandn

CREATE TABLE BugsProducts (

id SERIAL PRIMARY KEY,

bug id BIGINT UNSIGNED NOT NULL,

product_id BIGINT UNSIGNED NOT NULL,

FOREIGN KEY (bug_id) REFERENCES Bugs(bug id),

FOREIGN KEY (product id) REFERENCES Products(product id)
);

5UN 6 A1981910aRALDALIURLNALATY One Size Fits All [3]



INSERT INTO BugsProducts (id,bug id, description,.)

VALUES (1,'VIS-078''crashes on save',..);

JUN 7 degredayavasniseanuuulafilaauauALNALiTY One Size Fits
Al [3]

o ! A o Ao Ya a as A
W?@EJWQ%QJ]‘VWLll@llﬂ'ﬁa@ﬂLL‘U'U‘VW]']&L‘VILﬂﬂLL@UWLLW@LW?U‘U bYU

® ginsaNITIRERUNITIATEYALIUINT IR TayaTideen st du
ondnwalgiula 1w a1nmsendieesuiliandnval id Fenmuadungua
[ [ 4 . = M ¥ o Y (% A a 14
wian wavaeduy bug id Faldlammualidunguandn widlefinsiiudey

9 v Y

Tl medutl id avgnasiaasuliilviimuneigiiu Tuvaeinedud bug id L

£%
a1 o

gnaTvdeuLazaziAgi la dansldauaatulidesnisliegy Jaiiliens

\AntoRananala nuun 8

INSERT INTO BugsProducts (bug_id, product _id)

VALUES (1234, 1), (1234, 1), (1234, 1); -- duplicates are permitted

JUN 8 fedemsiiiudeyaadlunisesnuuuiiieafiuaauauiunalisy One
Size Fits All [3]

4) Leave Out the Constraints

N1599NLUUNTLOURLNALATY Leave Out the Constraints Lanslusioga
Tuguin 9 naAe fin1sesnuwuun1sne Bugs lngliimvunineuainsud Wy Foreign
Key Constraint v195)7imasnivualimeduy status LU Foreign Key Nagitouloalus|

M1319 Bugstatus 16 Ineniseenuuuiidneautwuuiienlainduneufunmiisy
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CREATE TABLE Bugs (
reported by BIGINT UNSIGNED NOT NULL,

status VARCHAR(20) NOT NULL DEFAULT 'NEW" ); -- Reference Table BugStatus

5)

%

JUN 9 Aregramaiinudayaaslunisesnuuuifioafdueauaufunaiisu

Leave Out the Constraints [3]

fognstyridledniseanuuunvinliminuouRLwaATull 1w

° mﬂﬁiaﬂmﬁm%’agaLLazm’Jﬁ]aam’J’aaﬂaﬁﬁmwmm Wi TuNNSILLAEA5IAEBY

nduiusiuIleglugiuteyaudiviolyl 1wy windeen1snazuilunisis

Y

Bugs flvzRpsinnIsaeunudiguil 10 ynasuienanstoyaiidenlesivey

FENINNANTI9 Bugs hag BugStatus

SELECT b.bug id, b.status
FROM Bugs b LEFT OUTER JOIN BugStatus s
ON (b.status = s.status)

WHERE s.status IS NULL;

U 10 Areg1N1saauaIadayainITeaNtUULRaRILDALBURALNALTISY Leave

Out the Constraints [3]

Use a Generic Attribute Table

ANSBBNLUUNILBUALNALASUY Use a Generic Attribute Table wanabu
fegalugun 11 ndndfe dn1598nRUURITIN IssueAttributes TviraduliiaLiuy
YAUANIVIN LAZAIYDLANIVINID819a2ARaNY TaeNT159aNLUUNTADaNLUY

a [% [

BentainTulouRwnm sy &’aasmmitﬁwﬁayjaﬁaaﬂLLUUé”JEJLLauﬁLLWG]Lﬁ%uﬁ

De

=

wanebilugui 12 Feagnudndeyaneduil attr_name IziiuTouenn3tag

=
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'date_reported, ‘status’, ‘description” uaz attr value AgIAUATBILBANSTIRAY

YOLLBANIUINU19IAY

CREATE TABLE IssueAttributes (

issue_id BIGINT UNSIGNED NOT NULL,
attr name VARCHAR(100) NOT NULL,
attr_value VARCHAR(100),

PRIMARY KEY (issue_id, attr name),

FOREIGN KEY (issue_id) REFERENCES Issues(issue_id) );

UM 11 Aleg191aaRUaaLaURLNATISU Use a Generic Attribute Table [3]

INSERT INTO IssueAttributes (issue_id, attr name, attr_value)
VALUES

(1234, 'product’, '1'),

(1234, 'date_reported', '2009-06-01"),

(1234, 'status', 'NEW"),

(1234, 'description', 'Saving does not work' ),

(1234, 'reported by', 'Bill"),

(1234, 'version_affected', '1.0'),

(1234, 'severity' , 'loss of functionality'),

(1234, 'priority" , 'high");

o/ 1

JUN 12 A79819900Yava9N1598NULUULIARAILDALDURALNALATY Use a Generic
Attribute Table [3]

o ' A o Ao qYa a as A
W'JE]EJWQ{]QJ}‘W']Lll’e]llﬂ'ﬁ@@ﬂLL‘U‘U'VWHSL‘VILﬂ@LL@u@LLW@LWiuu bYU
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date_reported wagAvanennidiituunsasilutoyaiud uilddoyatin

v I3 o 1 , = Y Y A v ' 1 v
WINNUUATIN ‘banana %Qﬂ’)im@ﬂﬂﬂqiLL"ﬂﬂLm@‘ULLa3@@@1&371]'13@13%@3353
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16 weiileduaufunaiiisull szaunsalddoyaiinaslugiudeyald vinlvinns

AT UTBYAUIIIMINYTEANNABINTILAEIN INTIzRRNRUUYTELAN

[

Toyaludennudmsuiuaveswennidnaname

INSERT INTO IssueAttributes (issue id, attr name, attr value)

VALUES (1234, 'date reported', 'banana’); -- Not an error!

JUN 13 dregramsinudayaasluniseanuuuiniiieafuaauaufunmiisu Use a
Generic Attribute Table [3]

6) Use Dual-Purpose Foreign Key

N1599NWUUNTLDURLNALATUY Use Dual-Purpose Foreign Key uanalu
Megelugun 14 nadfe dn1seenkuunis1e Comments Nilaadu issue_type

cs' a Y] P v ] = = " I
Weoszyniswenlealudinisisdulauinnimiiannsiefe 1919 "Bugs' w3

[
[y

"FeatureRequests” Lagazvinlvineauil issue_id 1u id Afl@esnauvunelaeduiu

a

11 issue_type Wusyyn1swenleslufmnsde lneniseenuuunineduiwuuiisen

TondunouRLwASY

CREATE TABLE Comments (

comment_id SERIAL PRIMARY KEY,

issue_type VARCHAR(20), -- "Bugs" or "FeatureRequests"
issue_id BIGINT UNSIGNED NOT NULL,

author BIGINT UNSIGNED NOT NULL,

comment_date DATETIME,

comment TEXT,

FOREIGN KEY (author) REFERENCES Accounts(account id));

JUN 14 frag19dayavain1T09NLUULRERILDALBURALNALSY Use Dual-

Purpose Foreign Key [3]
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fognstgyridetinisesnuuunyinliAnuauRuneLATul 1w

® yinFanIsARUNINTEYa L Wadl issue id Nanunsastenletayalulaaes
M54 Feearinsaeuntudeyatiumenisldleulududenisuausiiie

Foulesludsgudl 15

SELECT *

FROM Comments AS ¢

LEFT OUTER JOIN Bugs AS b

ON (b.issue id = c.issue id AND c.issue type = 'Bugs')
LEFT OUTER JOIN FeatureRequests AS f

ON (f.issue id = c.issue id AND c.issue type = 'FeatureRequests');

Ul 15 Aregrnsaauaiudayaiidioafuaauaufunaiiisy Use Dual-

Y

Purpose Foreign Key [3]

7) Create Multiple Columns

N1990NLUUNTLOURALNALATY Create Multiple Columns wansludaegly

'
=

a 1 A P Y2 Y N o a [y
E“LJ‘V] 16 NA1IAB UNITRBALUUMITIN Bugs 6L‘ViLf’l"LJ‘;lJEJi‘;IJa tag iy nwaglRgInulagLen

I3 o ¢ Aa o ¢ e Yo a as
LWUUNANgADRNY ﬂ'ﬁ@@ﬂLLUUWNQ@ﬁ@JULL‘UUHLiUﬂIWﬂLTJULL@UG]LL‘WG]LW?U

CREATE TABLE Bugs (
bug_id SERIAL PRIMARY KEY,
description VARCHAR(1000),
tagl VARCHAR(20),

tag2 VARCHAR(20),

tag3 VARCHAR(20));

U 16 A2981908YAYDINTRDNUUULIAAILDALDUALNALYISY Create Multiple

Columns [3]
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o ! A o Ao qYa a Y-
W?@EJWQ%QJ]‘VWLll@llﬂ'ﬁa@ﬂLL‘U'U‘VW]']&L‘VILﬂﬂLL@UWLLW@LW?U‘U bYU

® yInFeNITABUNINTRYA WU MNARINITAUANTEYALAYINY tag VIavuA

wspdldlouluioniivinsunnaeduy nsuansdsguin 17

SELECT * FROM Bugs
WHERE tagl = 'performance’
OR tag2 = 'performance'

OR tag3 = 'performance’;

JUN 17 Aregnnsdududeyaiiliieafiuaauaufunniiisy Create Multiple

Columns [3]

8) Clone Tables or Columns

N1509NLUUNTLIURLNALTASY Clone Tables or Columns  WaASLUA2IDENS

lusu 18 ndnAe 1N1509NHUUN1IIY Bugs 1a18m13719 Felllaseairamilouuiiie

@ v

Wuteualudnuwazifeddu lnenisesnuuuniaeduiuviisenladdulous

Y

3

LNGLTTU

CREATE TABLE Bugs 2008 ( . . .);
CREATE TABLE Bugs 2009 ( . .. );

CREATE TABLE Bugs 2010 (... );

g'ﬂﬁ 18 2981990y avaIN1TDANUUULIARILDALDURALNALATY Clone Tables or
Columns [3]
ﬁaasm{jﬁgmLﬁaﬁmiaaﬂquﬁﬁﬂﬁﬁmLLauaLmeﬁs‘uﬁJ LU
o yinsenskAluanTe WU mndesnsunlulaseasne azdndudesnlaliasu
nnasTiaislivilouiy

ANS97 2 LERIFIDE19UD9S18ALLDUANNULATIAS 19UD IO URLNALASUTIN 1N UA LAY

B. Karwin [3] Inendudinog1avaatoumnnsiisu Clone Tables or Columns
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M13199 2 YayauaufunaLisy : Clone Tables or Columns

$18N15AULASIES9

sneazdennIulATIa3Ng

eUszasAlunsldnuwawiiiae

WoUALWALATU (Objective)

AoaNTsiiuANTInUEveIdayadwenUnIaLe sty

Y

Yy A = v v A s al'
GUENG]']TNI'J LW@@QGU@HaNWIGULQW']gﬂ‘WiaL'J@isﬁum

Aoins ialilidesduauluddeyaanue

a ae dy o Y a
wouRLwaATUEVIALAR Ty

9819l (Antipattern)

® (19Y19LARILDANITAS AT NI LATIAS S

A [
LAUBUNU

CREATE TABLE Bugs_ 2008 ( . . . );
CREATE TABLE Bugs_ 2009 ( . . . );
CREATE TABLE Bugs 2010 ( . . . );

® yINHBNITUALYAITINYY MINABINTITUA LY
lassadna azdnludedluldnsunnnised
aseliniloudiy

® y1nfaNITABUAINTBLA LU NINABINTS
o & < v P A
Joyananuandesgeunulagldioulanioy

NNATTN

MV lnsIUI L AALaUR
WNALYISU (How to Recognize

Antipattern)

| 3
=) 1

dedfidyaraniinty asludygyinveniuey

a as &

ALWALATUL

v v = oA

® 5pesaiemsnenautoulvesls U wie
a3t

® 517D NITNUINNGANAIT19D 9L NRsE
Al

o 5musEUvALLlasnlliinn NNy

)~ v aay vy vy

wiszlinsaeuaudeyatutnlilaasnmiss
151

® 519zAUITaYA buAT I IIAluATURED

| P a o & A )
@Eﬂ\ﬂﬁ LN@Hﬂ@W?WQNﬂ@ﬁMULV@J@Uﬂu
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M1519% 2 %’agauauﬁuwmﬁi‘u : Clone Tables or Columns (§i9)

$18N15AULASIES9 sneazdennIulATIa3Ng

lddmSuuendeyainteaniaindeyalagtulag
nslduivnzanvomeoud | thlufulindu msengidoyaiindanunsayih
UNALTSU (Legitimate Uses of | laaielaseadnanisisuuuiay wazvialinng

Antipattern) asunudeyatiagiullaussousifniinisifiv

PoyariuazUagdusiuiu

as1emsadunisiuied waziinaeduinszy

[ | = s o @ 1 [ a
dnwalg Ly U Lestu lnudregruduleadiuea

ada a a s ﬁa
aammﬁlmwumwmmu
CREATE TABLE ProjectHistory (
(So[uﬂon) project id BIGINT,
year SMALLINT,

bugs fixed INT,

PRIMARY KEY (project id, year),

FOREIGN KEY (project_id) REFERENCES
Projects (project id));

2.1.2 n33unAN@3egIutaya (Database Refactoring)

M. Fowler [1] namiianssunanasslulanliin Ae nszuiunsidsuuwlaissuuaes
gondwsilunisuilalagldidsunginssuvesnisiauuadunisitlilassadenigly

3 sk o a v a = a v Y1 <
YoaNAwIsAvY Tuviususiedfu S. J. Ambler [4] HenunisTunaneasegiudeyalidndy

A a v A o g wva Ao 9 a
n1sdgunlasaiuivesgiudeyatiiovinliiniseonwuunadu lngdinangfinssuuas
¥ 1 a o = a ¥ 5 L4 1

ANUINgYRIteYaagnuAN tnganinsarinssuaveTelanilasiasne wu ms (Table)
77 (View) waglun15v191uafleandu 1y nsnines (Trigger) @anaslusdiaes (Stored
Procedure) n153unAneseg uteyatuliliuAnisaniunisiugiuteya uidesiussuud
Wousamey 1y weunaladu Fuilinssunanesagudeyatuiannuuanseanlan g
Aedamseun1snslugudeyauazssuunAnseat19Telinge T lnenguuenissunaness
wuadu 5 nqu fe

1) Structural Refactorings fia MsiUaguLUadlassasimsivesaninlugudeys

2) Data Quality Refactorings A n1studsuklasoysulsamsevinliiinainy

NN RNG



17

3) Referential Integrity Refactorings fia n1swasunvandisliuilainnisdradsly
fapnaduiianugniesaenndes

4) Architectural Refactorings @ muﬂ%uuﬂaqLﬁaﬂ%’uﬂwmu%wiasuaa
wendwIsNMeuaniugIuleys

5) Method Refactorings e nstasundasiieusuugeiladdu vidnines aneslus

9935

N

[y

ReagRiNTemgngun1sIwlanesengy 1) - 3) lnswandlunisedn 3

e

M19197 3 F1EMSIunANesegIudaya

Refactorings

(37U 17 3%)

gy WIuniAnasegrudaya
Structural Drop Column, Drop Table, Drop View, Introduce Calculated

Column, Introduce Surrogate Key, Merge Columns, Merge
Tables, Move Column, Rename Column, Rename Table,
Rename View, Replace LOB With Table, Replace Column,
Replace One-to-Many With Associative Table, Replace

Surrogate Key with Natural Key, Split Column, Split Table

Data Quality
Refactorings

(37U 13 3%)

Add Lookup Table, Apply Standard Codes, Apply Standard
Type, Consolidate Key Strategy, Drop Column Constraint

Drop Default Value, Drop Non-Nullable Constraint, Introduce
Column Constraint, Introduce Common Format, Introduce
Default Value, Make Column Non-Nullable, Move Data,

Replace Type Code With Property Flags

Referential
Integrity
Refactorings

(17U 7 %)

Add Foreign Key Constraint, Add Trigger for Calculated Column,
Drop Foreign Key Constraint, Introduce Cascading Delete,
Introduce Hard Delete, Introduce Soft Delete, Introduce Trigger

for History

NNAeTRUIrEnslenunssuIunsluldaznisTunaneSgudoyausazsill 3

Junau Ao N1sUTuanun (Schema Update Mechanics) n13818deya (Data Migration
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Mechanics) sazn15U5uTUsunsufildid1ds (Access Program Update Mechanics) 1ae

% 1 Y a aa a a £ aaa
EJﬂ(ﬂ’)@EJ’NLL?I@QIML‘VI‘L!T]EJ&%L’e]EJ@IG]EJEI?‘UGUEN’Jﬁﬂ’ﬁiLLWﬂVI@iﬂﬁ’]usUaida 118A8 Merge

Tables A1uAN5197 4

M131991 4 T1eazBenIssuNANeIIgIutaya : Merge Tables Tu 3 Yunau

(Schema Update

Mechanics)

=~ a
N3 NANDIY Merge Tables
v
1UVDUA
o9 u
o [l Employes Employeeldentification
6]']5']\1{5]’36]8']\1 EmployeeNumber <<PK>> <<FK>>
FmployeeNumber «PK>> 1 0.1 |Picture <<Nullable>>
VoicePrint <<Nullable>>
PhoneNumber RetinalPrint <<Nullable>>
e _______ UrginalSchema
Employee Employeeldentification
{drop date = aDale}
EmployeeNumber <<PK>>
Name EmployeeNumber <<PK>> <<FK>>
PhoneNumber 1 0.1 | Picture <<Nullable>>
Picture <<Nullable>> VoicePrint <<MNullable>>
VoicePrint <<Nullable>> RetinalPrint ==Nullable>>
RetinalPrint <<Nullable>>
SynchronizeWithEmployee
SynchronizeWitt pl ion { event = update | delete | insert,
{ event = update | delete | insert, drop date = June 14 2007 }
drop date = June 14 2007 }
Transilion Period
Employee
EmployeeNumber <<PK=>
Mame
PhoneMumber
Picture <<Nullable>>
VoicePrint <<Nullable>>
Copyright 2005 Scoll W Ambler and Pramod Sadalage RetinalPrint <<Nullable>> Resulting Schema
v o a gy ) I o
n1sUsuanun 1) WANTUINITWADINITNNABINITIINAUIINLATIATI

f198179 91919 Employee Lag 1519
Employeeldentification @sagsandeyaitrsedu mni
AoduTisnefuFeailunisiiunedutl (Add Column)
Tupnssiidesnisindunisiesiufie Employee #9310
Tnsaadesegns iliidesfiumedund Picture, VoicePrint,
RetinalPrint 1%n1919 Employee

2) a¥sninesifield Employee nsudenisiasuulas
Ao 11NM15719 Employeeldentification Sin1sidsuudas

#1379 Employee Aoansiufianisiuasuuyag

n13éredaya (Data

Migration Mechanics)

¢ QA

d11u1 (Copy) Tayaanaisesuatu (Original Table) ande
Employeeldentification 1U§m1519591 (Merge table) Faf

A9 Employee




M13199 4 T1easBendsTunANe3agIutaya : Merge Tables Tu 3 Junay (sia)

19

n1sUTulUswnsunly
Y =

STHI3E]

(Access Program

Update Mechanics)

1) Ysuldsunsunimsiiniistoyaluaesmsiafuidoiies

2)

ASNNANT IS IULAEIR1T19LREN

nsrvdeulUsunsuidndenisiesan Tmniineduiilug
Tumsresaninty redulnldusndudeddviols |
mnlusunsudfeteya Employee wniglumady
ogifu Tnglildreduidlvadfifuduun aas3usianeds

ARaLlNLAIe75 Introduce Default Value 9ae

o 3 Tumsuiludruddguesnszuiunssunavesagiudoyarianuaaiugui 19

4

N9LA9R L IUNISIUATDINAAIUNDUY

.
Verify thata Choose the N%?i:ii'::.mo
retactoring is Right Schema
aacled Refactoring P
- "
[Nat
Moaded) |
I [Pass]
" ~
Wrile &
Runi the tests Linkt Tast
Charsge your Migrata Update External
schoma Data Accoss
{optianal) Programs

@®

|,

Runi the lests

[Wark
conlinees]

[Finished

1

ARNOUENCH
Tha Refactoring

1

Varsion

Control Your
Work

Copyright 2005

Seon

1w, Arbler

UM 19 nszuaunssunanaegrudeya [4]

913U7 19 nszuaumssuianessgiudoyaszsaliunndniuiisesinsuraneds

FrudayauazidonsunANeINmvLIzaN vaerIntuuenazaiunsdnldafuiuatumei

10U wazaunisvaaay slunisvaaey wnliruazsiun1suAlvanun greveya (0

1) USulusunsualdgnne sdun1snaaaugnaulasadu Useniadeiiasunlag was

gnvneyinnIsAIvANIa Y
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731l S. J. Ambler léinanafis essesdiliflugiuteya (Database Smell) Wivuriy
Tagna1aliiissndng 9 Manun 7 wuu@e Multi-Purpose Column, Multi-purpose Table,
Redundant Data, Tables with Many Columns, Tables with Many Rows, "Smart" Columns

way Fear of Change ualifisngazidealuudl B. Karwin fenuld

2.1.3 N9UUYNREAMEA (Transact-SQL %38 T-SQL) [5]
nIULgN-leafueaniefi-leafiuea \udiunouene (Extension) veaoafInes
dmsuldandeiugiudeyaidsduiusiululasvendieafiuoaidsviies (Microsoft SQL
Server) dadulusunsuuszgnidniudansputeyadsduiusiiannlnuonlulasvend
nsuusn-anealidmivdeasiuduauaudvosioafeai@snines Tnvanunsayidn
Foyauiteuszinana uazUszmamuusld adsids aheilsdfudmsunisusziana uas
wansrateyald annsailvdnnsnsduduidudeuldlaglifosdounarsiouly wazds
Uszsnanadeyaldmuiifionis vilvigauagiudeyaaansaieulusunsnitedansteyals
anene [7]
2.1.4 msUszfivdszansnmanunindainuduay (Confusion Matrix)

n13UseiiulseansnmradnsainaIesilansiamnaudnnaisulunuideay
Wiguiguiumneuiniamnleile lnenailaeglusUvesunsndanuduauninisnd 5

A15199 5 ANLUASNYANUFUEY

A1NLUSLNTY
WASNIAIUF U
939 W19
39 True Positive (TP) False Positive (FP)
A3 d
Wi False Negative (FN) | True Negative (TN)

True Positive (TP) A8 AMUTHATUTINUIEI1959 (TULoURLNATITY) LazAIRBUUBNINATY
True Negative (TN) fio #sfilusunsuviiunednlaiase (shduneudunaiisy) wuazAnouuoninliass
False Positive (FP) Ao #97lUskAsuyu1e791959 (Dunaumunaiisy) widnauuaninliass

False Negative (FN) fio @ilusunsuviuigdtliass (uiduleufunaiisy) uwirneuueningss
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Nndeyatunsaildmuiumaniiienss (Precision) ALTenau (Recall) uage
Us£ANTNINLAYSINVDIAIANULTIBINTILALANLIENAY K138 LaN-LULYDs (F-measure) A1y

aunng (1) (2) waz (3)

Precision = TP/TP+FP (1)
Recall = TP/TP+FN 2)
F-measure = 2x Recall x Precision / (Recall + Precision) (3)

2.2 ATeieatas

mMsumuATeiAgtes wadu 2 nguAentdduifsafunsnmamssssesl
Avadldauarnisiurlanedevedddn Auiuisefiferdestunisnsamsessesdlufives
Fudeyauazinsurlanesigrudeya
2.2.1 AuRUNInTIIMsassesiilifvasldauaznsiunanasvadlda

1338 [8] IvihmsnmassinuaIesdialunsmsessesiildflulénun 8 wwdesile wén
ymsenesienuuaniseaaiosdioanuada Uil 20 anguvhlinsuliinetesioud
avvfinvgiussavlunaiausisiuie Ussunniidulusunsuueneenin (Standalone) uag
Ussiminduudnsuvesdnaud (Eclipse Plugin) wadessieusazipiosioannsaldluniud
uwaneiaffuusdiulveifuan Sifteundesile JDeodorant AfsunAveS sy indesdousias
yipavannsadesluiigaiiiusossesilifluldnluuusmluifuay lidnludd Snitadah
nMsaTvikaveadasionsnausessesiilifiudasi inszudazialosioaunsnsian

Tounaswintiu F9vinlriudedne NnYedATNlnleNANNN1TRTIANIT 050 N luALsazs
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Tool Version Type Analyzed Refactoring  Link
languages to
code
Checkstyle 5.4.1 2011 Eclipse Java No Yes
Plugin,
Standalone
Decor 1.0 2009 Standalone  Java No No
iPlasma 6.1 2009 Standalone C++, Java  No No
inFusion 7.2.11 2010 Standalone C, C++4+, No No
Java
JDeodorant  4.0.4 2010 Eclipse Plu- Java Yes Yes
gin
PMD 4.2.5 2009 Eclipse Java No Yes
Plugin,
Standalone
Stench Blos- 1.0.4 2009 Eclipse Plu- Java No Yes
som gin

Legend:
Analyzed languages: languages that the tool is able to analyze;
Refactoring: whether the tool provides automatic refactoring or not;

Link to code: whether the tool provides the location in the code of the detected smells.

U 20 wan1si3auisuiA3elian1InsIamsessasilain [6]

U3 [2] lasndunisaareduiu [8] wavinn1snaasdlagtna1AuL g In S

a

(Precision) A3enAu (Recall) wazAnlueosidud Wisuiunmsnsiamingdideisigy
NI 2 MUY ITEdILAANSYIIATelo LasU sl uNaN1TY LYY
\AsesllausnnuUsEianveeaflIkealaudLnaLisy langldrinuigmssuazasedn

SUAUANDN-LLDIAE

o
1al o

ANMUITENIINITAITIMNAALTLLAsAUS 95 e LAY [9] Tdnad1 wanain

1399N15ATIANI509508NLUAKAD LATBILBAITAILITAVINNITHULLINITIWNANDS 9978 TU

a o Y o

NuATeNn1sdsIateyalu Stack Overflow ingafuiAsaslioTunaness [10] Hiaiun

=3

& x5 v a o a v v oA a < = ° a
weALITTIvInAINsiNgIiUTuANeIY uazdeensiilasesloiauauwAnnfenuuziniss
wilANeTeeie Fan1uguN 20 iieaip3esila JDeodorant N@nu1TavinsuHANeTelanqY 3
NUIATTEUDLATDI NI TRITREN ALATANNNTYINSwIANeS I LA Tawn LATe9La%D
JCodeCanine [11] Wulandudeaudnnsianisassesnlifvaziin1swuzinissunaness 1ae
aa a d' = 1 1 d' 1 :.'; % [ & @ 3 1 o
TBUssiiuasodioludiuvessosseenldftuldnisindesidudanuuiiugl (Accuracy) uag
Uszluwenanuwiar 0950 luffatueaulde [8] waz [2] d@drun1shuzinn1sswanesatuy
TAUs2 UM ETIUIUNITEULEIT LN ANDTINIVUA F1UIUSUNANDSILav LA linsenuse
A15PRULNAIUILNSY wardnuusuAnesaiilavintallinsenuseniseaulnadluswnsuLay
FanangRANTINALAMUMINYLALDY

MNNEIETIhMsdsenuAnaiiuiedldnueiesde inliiuinudenisnee

Yy AN ] a i o aaa avyy = &
1‘1/1Lﬂﬁ@ﬂu@aqﬂqiﬂﬁijﬂﬂqiaﬂiaFJV]‘INWLLa%a']N']iﬂLLuzquﬁiLLWﬂW@iﬂlﬂﬂrJﬁJ AUULUING
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T Idevhnsiauedosde fiannsansiaveafiueaueufunaiisy niouiaunsn
uuzihmsihEuemedsguteyade luviueafefiuiniosile JCodeCanine
2.2.2 MuAdeiiRgadesiunsnsravnsassesithifvesgrudeyauasiinduranese
Fudaya

$A3de [12] axdumgiuteyalasnisasuniy (Query) Toyamisns lasldiaiosile
Inadinga 1eafiuea (PostgreSQL) Ingvaulunn1smIABIEnTIUTELANOARILOA LB UR
Lmeﬁ%usuaamiaamwugm%’agaL%amﬁﬂzﬁgwm 8 UTEANNULAZIDaRILALURRNALTISY
YDIN1TONLUUTIUTRYATINEA N 2 Ussian mudlenuves [3] lngnadnsvesnisaouniy
whiauafutiniiiasds uasiineiioafusausuiunaiisuusazyssanlag ey

Anudululavesnisiin False Negative (FN) wag False Positive (FP)

NUATY [13] laandunsiuSeuifisuuidesis 9 Angatesdunsyisunaness
14 2 d' 4! ! ra d‘ IS o U a a 1 o = a
Futdeya Aegun 21 Fedlngiiiseadod miunissuraness winsuuziinissunaness

galdnungulves S.J. Ambler [4]

Ambler | Domingues| D'Souza | Boehm | Chang | Curino | Liguibase
Automation No No No No Limited | No No
Generic databases | Yes Yes Yes Yes Yes Yes Yes
Concurreney control | Yes Yes No No No No No
Number of
refactoring Limited | Limited Limited | Limited |Limited|No No
per process
Data Replication Yes Yes No No No No No
Database
Tool No Evolution |No Squash | No Prisma | Liguibase
Manager
Language and . - JAVA . . . JAVA
Structure No No Metadata| ME | NO XML onn
Tmpm\-‘mg Database Yeos Yes No Yeos Yos Yes No
design
Tlll[)-t'u\-'lllg_',' AUCTYS g No Yes Yes Yes No No
performance
Changes’ history No No No No No Yes Yes
Workflow Yes No No No No Yes No
T?(‘.lel('.l{ﬂ:lllg Yes No No No No No No
Suggestion

Uil 21 muideiifeatasiunsunanesegrudeya [13]
n&sa1ntuauide [14] IiinisTuraneiafioadiainsgiudunisdedely
gudeyaiifiegvarouis Widensns Jeifleddu 1umasguidontu lnedudunisasiam
Tngldansuduazuiludeismsiunaneiegiudeya vuidednnguniainissuaness

uteyauaziiuluyunoawendwIsime wu 913y [15] laimuesesdienviediedng
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Wisuwlaswendwisuazsauinissunanesegiudeya avanunsavennsiUasunlasvesan
wflasunansenuls waza1udde [16] lhdin1ssunane3agiuteyauasnnaaukuug1n

Uszgndldluneundintuilene uwavihnimaaessuranesalan Surave3agiudeya uazin

v o

AMANABULAZVEWINTULHANDTS

=

1NUITYNNAINIT19AU VTN VD@ 1UL U8 TLNYITDITUNITATIANN
' Ao ~ a v ° v a a ) =
JeasesiilifuaznisTuAnesiguteya uag vliiauwiAnlun1sUSuUTeRe KUINTINNTS
AV LDARILDALDURLNALATULALNITVNTENANDF 1U19287U TAgazATUNITIUYIIUD

a [ a v ¥ ¥ A a acs 14 aa I a (3 a
WEINUINUINY [12] hay [14] V96U ADATIVUILBURALNALNITUAILITNITVEUAASUALDEA

woa wrvzldrunewislunisnsramnaisluanlunuide [12] wagldngunissunaness

va

Frudeyaiauily waziiunsussiliunaaASenAuLAAIANLTIBINTS UoNIINTEIToY

&

WULATBIL DM IUIRAINSUNITATIEU tauaAbUzLnluNIsUSULASIES 19kazUseLiu Ka
AN UNAULALAIUNYINTIVDIUTLANTAINIUNITATIVND ARILDALDURLWALASU LS

a a6 a Ly
AYLLDUALLWALNIULNYUNUYDS [12]
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1R8N YwazUITEN 2 NFUTNNA1IUITAUEINITIATUAIULANAIILAY

= = ) [N Yo PN
LU?EJUL‘VIEJ‘UﬂU\ﬂusUBQQ'J‘UEJ 1@@\‘1@]']5']\‘1‘1/] 6

M1319% 6 aUNguuazauIdeningItas

- nslleny o
U3un (Context) 1A3893B (Tool)
(Definition)
, y Joseedl | 3
a = ID33YN
mwguasmm% "Lm'ﬁ W
. . i Jume |
o | gouteya | - _ | viSeueu | A
VAIDELDUS NI -
. ) )
WNALTTU A
LLNBILN U N
Karwin, 2010 [3] v Ve
Ambler, 2009 [4] v v v
Fontana et al.,2012 [8] v v v v
Fernandes et al ., Py y y
2016 [2]
Nongpong and P » , , L,
Boyland ,2012 [11]
Eassaar,2015 [12] v e e
Domingues et al., 2014 , ,
[13]
Vial, 2015 [ 1 4] v v v
Schink 2013 [15] v v
Samue et al., 2012 [16] v v
U7 7 v 7 v 7
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18M5a U4 ARUATURBUIDNITATIN ASEUIUNTILANDSLlBuA Lo
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Uil 22 awsmvssuuIRaniAelanTIavesRueaLaURLNATISULATLUE LN
nsTUIUNTTUWANGIIgudaya
210307 22 fnnsdndunisvianun 3 dumeu lnsdumeunsnaznailuund 3 uas
funoudt 2 naniluunil 4 uasdunougatheluuni 5
3.1 fvuatunauAsnsaTaneaALsALaURLNAR T uNazuANTEUIUNTSTUWANE

Segudoya
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[

JUnUITIUNINTIINTN Aenanidesnsitndlasaiavsedeyadnisgiuteys

o
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Utauelugunnnisnsiamveudaziauiunalisulaguanididl “Potential Zone”
damininsnsanieaiuealoufunadisuludnuaesiig q ﬁf’uﬂuawmwaaumﬂ%’aga
melumssvielassadiananss dmnsndrdediuiuiomenslugiudeyaiiotn
ATIEDU VI ANITAUMLT AU
ndntussdnuIsnsudlueafoueaueuiunaif wasdsnssunaneSwuusis
q diteudenlesfundaruanszuiunisauraness swsznousetuneunisldisaunane

SauUUAN 9 IneTunaunmEafina1ItuLanIn NN luIUN 23 Lariansseazidenluug

v [

aznauRunaisuluiige 3.1.1-3.1.8 Ingudazuauiunsnsuazusznavlumemvenan 2

dll 2 ° 5 ax a a Af & & addyvav
1599 A9 1) NSNIVUATUABDUITNITATIVNLBAAILDALDUALNALNITU BIUUITVINIAYDDNLUU

Y

]
= o

gwsuidunuimeneunasth UL Mg BN IULTNLEERILEA 2) NMIANUANTZUIUNIT

'
Ya o o al

Suranesegudeya §I3uazinisn1sunlueafiuaataufunaisues B. Karwin [6] 7

o aa J a a s 1 a 6 1 A Yaa ) a ¥
LLU%UW’JﬁﬂWiLLm%LL@agLLE]‘LJG]LL‘WG]L“Vl’i‘Ui’]ll’]’JLﬂi’l%ﬂ’ﬂ‘i}%LaE]ﬂi"(ﬁ’&ﬁﬂ’]i’iLLWﬂW@Ni’m?@%a

294 S. J. Ambler [4] 38lnanlgisaglanansanuisnisunluiiu o

! TNYNTILDEAILDA

q N - B LaURALNALTASY
wdruea dNANINUNIILDEAILLDE y -
Puwaiisu [T e I lazdnuuzleaflea
LOURALNALNTU LOURLNALTS " A
(Karwin,2010) ¥ ~ LLAUALNEALTUUY
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ANI/NINTIINNBAAMDY | , FURBUIEASHSIAIM

hoUAUNALTTU ), | lafiuea wouBuwALAdY
e o v o o . N Liiiiiiiiii;
Wouloanmduiug 8NTLOARILDALDUR
mssunAneSigudoya | N sEdnemsurle P wnaLAisuuaznswiluog
(Ambler,2006) LD ARILDALIURLNALASY 284 Karwin

fumsiunanesgnteys

]

N
ayuTumauNINTIRINLEAR I
AUBURLNALTISY

wag e TIuAneIIgIuTeya
- J

o

JUT 23 AMNTINIIAMUATUABUITNITATIINDFAILDALDURLWALATY

KAAMUANTEUIUNTIUNANDIIgIUTaYA
AUSULBARILDALBURLNATSUTY 8 Usznn?inaililurded 2.1.1 T9unauisn1snsiam

WALATZUIUNTILIANESIRIS18azIDunnD lUT
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3.1.1 Format Comma-Separated Lists

915188 8AT09 Format Comma-Separated Lists Tuwadadi 2.1.1 e
gou 1) Yu leeniegenuiegaiudidsnadufioUsznaunisesuneduney
JEmIsnTemuaznsEUINMsIuNAness TneiiseazSendil
#1819
CREATE TABLE Products (

product id SERIAL PRIMARY KEY,
product name VARCHAR(1000),
account_id VARCHAR(100), -- comma-separated list
);
INSERT INTO Products (product _id, product _name, account id)
VALUES (DEFAULT, 'Visual TurboBuilder', '12,34";

ASAIUUATUADUIDNITNTIVALDARILDALLDURLNALATU

JUADUIDNITNTIINLDEAILDALOUALNALATU Format Comma-Separated
Lists waneldlugui 24 duusn (1) shnsimuediuveinsiumilagnisaouniy
(Query) Toyaneduiuazasdlugiudayauaziiuanisneting1a (Temp Table) 1

Tnel4A&s INFORMATION SCHEMA.COLUMNS

fusionn (2) Buamavieafueakoufunaiisy Tnsmsaislauniineadn
uea (Dynamic SQL dadumsifeunisasuniu dnwas String uazld Exec ()
anunsold Parameter 1¢) dwsunuguiflensiavndeyamsauazeodinivianun 73
wesneduay 1y , ; | Tnewrdesmneduiiy iteldeonuuiligldiedestionunsn

AMUUALS

8 oq uery Dj o Qﬁ Dynamic SQL B

Search for data with values separated by
Get column information

Temp Table comma or other marks (e.g. ; |) Result
[TABLE_NAME [COLUMN_NAME TABLE_NAME COLUMN NAME [SEPARATED DATA
Products Product_id Products |Account_id 12,34
Products Product_name Products IAccount_id 56,78

Products {Account_id

JUN 24 WUABUATNINTIINNLDERILDALBURLNALATY Format Comma-Separated

Lists
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2) nsmvuansEUILNTIkIAneSigIuteya

dmsushegnairsduuamansudlueaiuoatouiunaiisuives B.
Karwin Lausliiinisad1aensns Contacts Failmnuduiusuuu many-to-many
71519 Products Wag Accounts (This new table Contacts implements a many-to-
many relationship between Products and Accounts) Iﬂ&JLLaﬂﬂugﬂﬁ 25 (n) Ao
A998N198319 Intersection Table lawqziin158519m1579 Contacts LﬁaLﬁusﬁayJaﬁ
WBouru Wumsislml Sansruiumsiusianedsprudeyaianansathluldtuieafiaue
awauRuaisul 1w Replace One to Many with Associative Table. lagaingy
71 25 (@) auituinvziinmsfuadoususEning 2 m519Ae Customer iU Policy #ae
1383513 Associative Table #op151971 Holds Falidnuwasiienfufunsadiamnss

Contacts Tug‘d‘ﬁ 25 (n)

(n) B. Karwin’s Solution

Create an Intersection Table

CREATE TABLE Contacts (
product_id BIGINT UNSIGNED NOT NULL,
account_id BIGINT UNSIGNED NOT NULL,
PRIMARY KEY (product_id, account_id),
FOREIGN KEY (product_id) REFERENCES Products(product_id),
FOREIGN KEY (account_id) REFERENCES Accounts(account_id)
N

INSERT INTO Contacts (product_id, accont_id)
VALUES (123, 12), (123, 34), (345, 23), (567, 12), (567, 34);

() Proposed Refactoring Based on S. J. Ambler’s Refactoring

Replace One to Many with Associative Table

1 holds .
Customer 0. Policy

CustomerPOID <<PK>> PolicylD <<PK>>

Name CustomerPOID <<FK>>

Amount

__Original Schema

Holds
Susiomer <<Associative Table>> ROk,
CustomerPOID <<PK>> CustomerPOID <<FK>> PolicylD <<PK>>
Name PolicylD <<FK>> CustomerPOID <<FK>>

Amount
Up Y
{event = insert,

drop date = Mar 15 2007 }

0ID

InsertHoldsRow { event = insert,
drop date = Mar 15 2007 }

Transition Period

1o Holds 1

<<Associative Table>>

CustomerPOID <<PK>> CustomerPOID <<FK>> PolicylD <<PK>>
PolicylD <<FK>> s o

Customer Policy

Copyright 2005 Scott W Ambler and Pramod Sadalage Resulting Schema

3U# 25 nsudlunaufunaiisi Format Comma-Separated Lists (1) 413919370 B.

Karwin (v) daieuavadgive
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3.1.2 Always Depend on One’s Parent
INTwaidenues Always Depend on One’s Parent lusfadiafl 2.1.1

dou 2) Yu leenfetenufegaiudisnadufioUssnaunisesuneduneu
JEmInsemuaznsEuILMsIuNAness Tnefineazdondsil
#1819
CREATE TABLE Comments (

comment id SERIAL PRIMARY KEY,-- hierarchical data

parent_id  BIGINT UNSIGNED, --parent

comment date DATETIME NOT NULL,

comment TEXT NOT NULL,

FOREIGN KEY (parent_id) REFERENCES Comments(comment _id), );

comment ID | parent ID

1 NULL

1

2
3
q 1
5
6

1) MISANRUATUNBUITNITATITNLDERAILDALDURLNALATUY

FunewisnisnsaaneaiueaLauRuNALASY Always Depend on One’s
Parent wandlilusudl 26 tuusn (1) vnstuusdruduniaeFuainadimg
Hresdmsuifvieyamansiiifefiannsduivguldilummaiuiinisesnuuy
defudeyanimuduiusuuuusign Taensidenmsisiiidensduiusznauluse
#1971 “PARENT” w30 “UPPER” Gensdufingruiifiatmuansdumiliuauasdsi

naluadIdedy mndeensiiiuvseanmNuansaNduRusLUULgnAIele

a

aygalmiinisuilela antussivaeuiainIlun1sty daeduidy q 7
awnsaduneduignladnuield Tnenisnsiaaeuazdiniamin Jeyavesnadull

IwAosliUsvanvesteya (Data Type) Wgarume
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Tusienn (2) uaTianeafueakauiunaLiiTy  Iaensiideyalunise
FIATINNTINAUINANFUTUsSIanunTeld  Tnenisasnslaunliaeafueaiu

gUiietmseresutiiuaspeduiimainandugn  wnsiateyainiideyadivniiu

Y

el Bslundiniuiedigativayugldau  wsediediaunsauansdnuiuteyaly

AoauuwiTiredutgn Uiy Welviansaunlaliiudy  FigauufgIuiingnd

Y

v o

M3oddayatiiudivauiin Aensazinsnudeyadulasiadaulgniu

@ o O\ Query a 'a"aDvnamic saL B

Get table and column infprmation Temp Tabl Compare if columns share Result
) emp Table

and find table whose column has a P the same set of data values

name that contains the string 7TABLE_NAME | PARENT_ | CHILD_  |RELATED_

“parent” or “upper” [PARENT_  [CHILD_ COLUMN | COLUMN | DATA
[TABLE_NAME [COLUMN |COLUMN IComment Parent_ID [Comment_ID 4
[Comment Parent_ID |[Comment_ID
[Comment Parent_ID [Bug_ID

. /

U 26 TURBUITNIINTIIMNLRERILDALDURALNALTISY Always Depend on One’s

Parent

2) MIMmuANsEUIUNTIRNANeSIg uTaya

ANSUMBET9AULLININITULA LLodALaaLDURALNALAS LYY B. Karwin
aueliinsadsnedudlndlumsiafiofiudunns (Path) Seuansauduiudu)
ansegninmeauillum1sng (n the Comments table, instead of the parent_id
column, define a column called path) Imuamﬂugﬂﬁ 27 (n) Azinsas19meauLl
Twiileuiuidums nszviumssunaneeguteyafiannsahluldfuieafnoaueu
Funaiisud 16ud (1) Introduce New Column fsiregndluguil 27 (v) iileviinis

asnaeanilmidmsuiiud@uneantuld (2) Drop Column wisaumsdutiwisanly
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(n) B. Karwin’s Solution

Path Enumeration

CREATE TABLE Comments (
comment_id  SERIAL PRIMARY KEY,

path VARCHAR (1000) ,

bug_id BIGINT UNSIGNED NOT NULL,
author BIGINT UNSIGNED NOT NULL,
comment_date DATETIME NOT NULL,
comment TEXT NOT NULL,

FOREIGN KEY (bug_id) REFERENCES Bugs(bug_id),
FOREIGN KEY (author) REFERENCES Accounts(account_id)
Y

comment_id path author comment

1 1/ Fran  What's the cause of this bug?

2 1/2/ Ollie I think it's a null pointer.

8 1/2/3/ Fran No, I checked for that.

4 1/4/ Kukla We need to check for invalid input.
5 1/4/5/ Ollie Yes, that's a bug.

6 1/4/6/ Fran Yes, please add a check.

7 1/4/6/7/ Kukla That fixed it.

() Proposed Refactoring Based on S. J. Ambler’s Refactoring

(1) Introduce new column

State

StateCode <<PK>>
Name

Original Schema

StateCode <<PK>>
Name
CountryCode <<FK>>

Resulting Schema

Copyright 2005 Scott W Ambler
and Pramod Sadalage

(2) Drop Column

Customer

CustomerID <<PK>>
FirstName
FavoriteColor

Original Schema

Customer

CustomerID <<PK>>
FirstName
FavoriteColor { drop date = September 14 2007 }

Transition Period

Customer

CustomerlD <<PK>>
FirstName

Copyright 2005 Scott W Ambler i
and Pramod Sadalage Resulting Schema

JU# 27 msuflunauRunaliisy Always Depend on One’s Parent (1) WW3M19370 B.

o/

Karwin () daiauavasgidy
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3.1.3 One Size Fits All

9MN51882188A109 One Size Fits Al Tuwadofl 2.1.1 Fades 3) Ju 14
onfegsmuiogeduasiisnadafiousznounisesuietuneuisnisnsanuas
nszuIuMsIuAness Tneflseazidandl
faeg
CREATE TABLE BugsProducts (

id SERIAL PRIMARY KEY,

bug_id BIGINT UNSIGNED NOT NULL,

product id BIGINT UNSIGNED NOT NULL,

FOREIGN KEY (bug_id) REFERENCES Bugs(bug _id),

FOREIGN KEY (product _id) REFERENCES Products(product id)
);

INSERT INTO BugsProducts (id,bug_id, description,.)

VALUES (1,'VIS-078'/crashes on save',..);

ASMUUATUADUIDNITATIVVLDARILDALDUR LWNALIATUY

JUADUITNNTNTIINLDARILDALDURLNALTASY One Size Fits Al wanalilu
JUT 28 Fuusn (1) vmsivuadiuaum 1suannsimsuninsldadnan uazdl
nsfimuemsuamsudgia (UNIQUE) Wifumedulneu antuhuniiguiuaedud
o A U fal MY & A W M Yo f A VY v
Hanualumsrsivemaesuinliladuddnanuaslildimusneuansudgialy uda
Junnaslums19Ins

=

TufeN (2) SUATIAINLEERILEaLBURLNMIATY  Tnensdulivgiuinasil

v o’d‘l dl = I a G a6 v ¥ Yaa o o ¥ dl ] %}’ [ dl
rodulauyianevziluled (D) visedduanle lngagldisdududeyanligiun
aglunaduliy  euiudnwiuteyavesneduttunmuadanddnuiuiiy day

1 v e =] 1 [d a6 o 1
LLEIGN'J’W]E]@NUJJF]’J’UJQUﬂLLﬁ%U’]‘\]L’LUUﬂSMaﬂIGl
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Potential Zone

8 oQ Query [Ij °h Query B

] . Compare the humber of distinct data values
Get table and columh information yamp Taple with the number of data in that column Result
of the tables that have a primary key

ICNT. ICNT.
COLUMN_ = =
TABLE_NAME COLUMN_NAME [TABLE_NAME NAME [TABLE ICOLUMN
| RECORD | RECORD
BugsProducts 1D 3
BugsProducts Bug_ID BugsProducts  [Bug_ID 30 30|

SUN 28 TUNBUITNITNTIINLDEAILDALDURAKNALISTUY One Size Fits All

v

nsimuAnsEUIUNSILIANeIguTeya

dmduiegsiiunmensutlueaiuoateuiunadfisuiives B, Karwin
iauelildnedunifiy dauarlsifdndudinadufdndnunuaedinl 1D (f your table
contains an attribute that’s guaranteed to be unique, is non-null, and can serve
to identify the row, don’t feel obligated to add a pseudo key solely for the
sake of tradition.) Tnsuansluguil 29 (n) Aefinisadrsmssiidmunaodisl Bug id
wunsld 1D Genszuiumsiunanesigutoyafianunsmiluldfuieafueaueud
wnendiduil o (1) Replace Surrogate Key With Natural Key ﬁ’ﬂ'gﬂﬁ 29 () Toe
Natural Key Aeddiinandeyatiannsaifuddiilassssumideya da State Code
sufleuldiu Bug id Tufetne Tasvnisunuiireduiidudauienindy Surogate

oA

Key AoAgnts1as1sl laun StatePOID daiiwulanu ID Tusieene antiu (2) 1935013

JunAne3s Drop Column iieauasaul 1D



(n) B. Karwin’s Solution

Embrace Natural Keys and Compound Keys

CREATE TABLE BugsProducts (

bug_id BIGINT UNSIGNED NOT NULL,

product_id BIGINT UNSIGNED NOT NULL,

PRIMARY KEY (bug_id, product_id),

FOREIGN KEY (bug_id) REFERENCES Bugs(bug_id),

FOREIGN KEY (product_id) REFERENCES Products(product_id)
);

INSERT INTO BugsProducts (bug_id, product_id)
VALUES (1234, 1), (1234, 2), (1234, 3);

INSERT INTO BugsProducts (bug_id, product_id)
VALUES (1234, 1); -- error: duplicate entry

(¥) Proposed Refactoring Based on S. J. Ambler’s Refactoring

(1) Replace Surrogate Key With Natural Key

Address
State
Street
City 0.* 1 StatePOID <<PK>> <<Surrogate>>
StatePOID <<FK>> StateCode
PaostCode Name
CountryCode <<FK>>
e Orighal Schamay _ _
Address
Street State
City
StatePOID
Sxater:rl"np:l:?:mm 142007} 0.* ! { drop date = June 14 2007 }
StateCode <<FK>> fl'arlfcme <<PK>> <<Natural>>
PostCode ame
CountryCode <<FK>>
PopulateStateCode { event = insert,
drop date = June 14 2007 }
Transition Period
Address
Street State
City 0.* 1
StateCode <<FK>> ﬁtaar::fode <<PK>> <<Natural>>
PostCode
CountryCode <<FK>> Resulting Schema

Copyright 2005 Scott W Ambler and Pramod Sadalage

(2) Drop Column

Customer

CustomerlD <<PK>>
FirstName
FavoriteColor

Original Schema

Customer

CustomerlD <<PK>>
FirstName
FavoriteColor { drop date = September 14 2007 }

Transition Period

Customer

CustomerlD <<PK>>
FirstName

Copyright 2005 Scott W Ambler Resulting Schema
and Pramod Sadalage uHing

Ul 29 nsulunauRunaiisu One Size Fits All (n) WUANS9TN B. Karwin (v)

o/

UaLEUa VDI

35
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3.1.4 Leave Out the Constraints

MNTwaiBened Leave Out the Constraints luiadedl 2.1.1 dedes 4)
Hu Ifenfogremuiiegneduaicisnadaiielssnounisesunedunauianis
ATTLarnsEUIUNSSulAnese Tnedseavidondeil
f9E19
CREATE TABLE Bugs (
reported by BIGINT UNSIGNED NOT NULL,
status VARCHAR(20) NOT NULL DEFAULT 'NEW' ); -- Reference Table

BugStatus

A1SMUUATUABUIDNITATIVNLDARILDALDUR LWNALIATU

' v & ad ax = v s 1 o
wiansAunduassds lagisusnae s18aunsassnauansudniig 9
aguddlugrutoyaliiouansligauagiudoyaiasaunlunisas 1ensuan SudLiuGy

Imes  1WeINN139TI9mIveaWidetl lanunsaseylainmsaienauamsudLuy

¥

lalviudeyalatn esndeddasianuslulawuresgiudeyatulunisiiansan

Y

N

[y

989N IVADULDARILDALDURLNALSUT A8ITNITNTIEBUABUALATURTDILARY

e

A1519uNU TeslanInalmiuI1nInARSNUlANUSLLANAB UL TUANIYUA LI L LERS
[~4 1 % (= < 1 g.j/ ad a a a6
Wuan 1 onlufivanadud 0 TUnauIsNISASIANLDAAILDALDURLNALATY Leave

Out the Constraints wuuisusnuanalilugun 30

fuwsn () vmisdmusdiudun  Teeduannsaisdeyarsiuiie
fvuan1sTITaeUAeuaITUR faraluil Ao
® PRIMARY KEY CONSTRAINT
® UNIQUE CONSTRAINT
® FOREIGN KEY CONSTRAINT
® (CHECK CONSTRAINT
® DEFAULT CONSTRAINT
uazl481&s INFORMATION SCHEMATABLES tialilédayanmsns dusaan

(2) BuneafweakeuRwNmLATY InensindeyansruiseuiisuiunsuanTus

fignarsaeluszuu Taensld SYs.OBJECT
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dnTnaesiuarlitunaunInsImNTiiten 3.1.3 NINTINEUABHNLN
fiaugiawazanunsadudgnanla wililgivunmouanTUA

PRIMARY KEY CONSTRAINT uaz UNIQUE_CONSTRAINT Mifisnfisde

Potential Zone

o Q[Query o O. Query B
EE——
Get table information and Search for the actual constraint types in
construct arl initial table TempTable each table and compare which.column Result
that containk the constraint has of does not have a constraint
types TABLE_ | COLUMN_ | CONSTRAINT EXISTS
TABLE_NAME [CONSTRAINT TYPE NAME NAME TYPE
BugsReport |[PRIMARY_KEY BugsReport[Bug_ID PRIMARY_KEY 1
BugsReport |FOREIGN_KEY BugsReport/Bug_ID FOREIGN_KEY 0
BugsReport  |[DEFAULT BugsReport/Bug_ID DEFAULT 0
BugsReport |UNIQUE BugsReportBug_ID UNIQUE 0
BugsReport |CHECK BugsReportBug_ID CHECK 0
BugsReport[Report_by |PRIMARY_KEY 0
BugsReport[Report_by |FOREIGN_KEY 0
BugsReport|Report_by |DEFAULT 0
BugsReport[Report_by |UNIQUE 0
BugsReportReport_by [CHECK 0
BugsReport[BugStatus |PRIMARY_KEY 0
BugsReport|BugStatus |FOREIGN_KEY 0

JUN 30 TuAUITNIIATIINREALDALBURLNALTTY Leave Out the Constraints

2) MIMMUANSEUIUNTIUNANESIg UTaYA

dmduiegetisdunsuilueafiueauouiunaiisuiives B. Kawin e
Tsrypouansudmunganliiunadunl PLERRNEAY lunsilveenissyy
FOREIGN KEY CONSTRAINT lafinisia@uslyi “Your database design by using
foreign key constraints to enforce referential integrity. Instead of searching for
and correcting data integrity mistakes, you can prevent these mistakes from
entering your database in the first place” é’qﬁ'gaéflﬂugﬂﬁ 31 (n) FaNEUIUNSS
uwavedsgudeyaiiannsnilldfuoafwoaueufunmididutl  lud  Make
Column Non-Nullable, Add Foreign Key Constraint, Introduce New Column

Constraint, Introduce Default Value ﬁﬂLLamﬂugﬂﬁ 31 (%) Tnedi

® 11558y PRIMARY KEY CONSTRAINT ldn1s3unanadseuuy Make
Column Non-Nullable ApunsivunnauaLATUA
® 0155y UNIQUE_CONSTRAINT  ldmissuvlavessawuu  Make

Column Non-Nullable ABUNISANVUAADUALATUN
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11538y FOREIGN_KEY CONSTRAINT l#msSunanassauuy Add
Foreign Key Constraint
N353y CHECK CONSTRAINT 1n1ssunanes3eiuu  Introduce
New Column Constraint

1155y DEFAULT CONSTRAINT 19n153unmnes3eiuy Introduce

Default Value
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(n) B. Karwin’s Solution

Declare Constraints

CREATE TABLE Bugs (
reported_by BIGINT UNSICNED NOT NULL,
status VARCHAR(20) NOT NULL DEFAULT ‘NEW',
FOREIGN KEY (reported_by) REFERENCES Accounts(account_id),
FOREICGN KEY (status) REFERENCES BugStatus(status)

)5

() Proposed Refactoring Based on S. J. Ambler’s Refactoring

* Introduce New Column Constraint

Customer

CustomerlD <<PK>>

FirstName

Status

CreditLimit Original Schema
L T e T T T

Customer

CustomerlD <<PK>>

FirstName

Status

CreditLImit { < 50000 , name = Check_Credit_Limit }

Resulting Schema
Copyright 2005 Scott W Ambler and Pramod Sadalage

* Make Column Non-Nullable

Customer

CustomerlD <<PK>>
FirstName
Surname

Original Schema

Customer

CustomerlD <<PK>>
FirstName <<Not Null>>
Surname

Resulting Schema

Copyright 2005 Scott W Ambler
and Pramod Sadalage

* Add Foreign Key Constraint

has status of
Account
0.* 0.

AccountlD <<PK>> StatusCode <<PK>>
Balance Description
StatusCode

ocount . has status of
AccountlD <<PK>> StatusCode <<PK>>
StatusCode <<FK>> Description
Balance
Resulting Schema

Copyright 2005 Scott W Ambler and Pramod Sadalage

* Introduce Default Value

Customer

CustomerlD <<PK>>
FirstName
Status

Original Schema

Customer

CustomerlD <<PK>>
FirstName
Status { default = ‘NEW’, final date = June 14 2006 }

Copyright 2005 Scott W Ambler and Pramod Sadalage Resulting Schema

3UN 31 MsuAlunaufunnaliisu Leave Out the Constraints (n) ¥u3N1931N B. Karwin

(v) UoLEUaURIEIY
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3.1.5 Use a Generic Attribute Table
91ns8azLunvee Use a Generic Attribute Table lusiadefl 2.1.1 4odee

5) 79U leenieg1musiiegaauaslonaAsufiiaUsenaun15SUETUNDUIT NS

[

ATIMHarnsTUINNsIRlAnes Tneflveansendil
720819

CREATE TABLE IssueAttributes (

issue_id BIGINT UNSIGNED NOT NULL,

attr_name VARCHAR(100) NOT NULL,
attr_value VARCHAR(100),

PRIMARY KEY (issue id, attr name),

FOREIGN KEY (issue_id) REFERENCES lIssues(issue_id) );

INSERT INTO IssueAttributes (issue_id, attr_name, attr_value)
VALUES
(1234, 'product’, '1"),
(1234, 'date_reported', '2009-06-01"),
(1234, 'status', 'NEW'"),
(1234, 'description' , 'Saving does not work' ),
(1234, 'reported by', Bill"),
(1234, 'version_affected', '1.0"),
(1234, 'severity' , 'loss of functionality'),
(1234, 'priority" , 'high");
1) msfvuatuneudinisasanearioaLouRunaiisy

JUADUITNITATIINLDAALDALDUALNALASY Use a Generic Attribute
Table uanslilugui 32 duusn (1) yinsimvuadIureINIsAUIIAENSaaUATY
(Query) Yayaneduiuazadlugiudeyauaziiuamsnadans (Temp Table) 13

TngldAnds INFORMATION SCHEMA.COLUMNS lneduflwgmuindeyavesnaduiiiu
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srfesdudayaildlivsziavday edioy il Wewindesnisasramadeyalu

v
& v o v 6

Aodudgailonadulennsing seunedutdaraadulsesinniisnus

TuseNn (2) 13uATIINLeaRMEaLBURLNAWISY Tnunisasnslaunliaeafn
wea (Dynamic SQL) @ nsuiuguiiensiamdayalunisnauasAeauiviavan e
Toyat1iu  UaghanadayadnuIunIgn  ieligldanunsansiuioneauiion v

msiuteyanennidavitusy lnaudans

Potential Zone

' D
o o & | DynamicsaL »
Q Query
Search for data with duplicated text valu U

Get column information esult

Temp Table

TABLE_NAME [COLUMN_NAME [COLUMN_DATA TOTAL_DATA_DUP

[TABLE_NAME

COLUMN_NAME

Issue

Issue_id

IssueAttributes

Issue_id

IssueAttributes

Attr_name

IssueAttributes

Attr_value

IssueAttributes

JAttr_name

Product

4

IssueAttributes,

JAttr_name

Date_reported

IssueAttributes

JAttr_name

Status

IssueAttributes

JAttr_name

Description

4|
4
4

JUN 32 JUABUATNITNTIIMDEAIUDALBURLNALATY Use a Generic Attribute Table
2) MIMMUANTEUIUNTIUNANETITIUTOYA

AUSUAIDE19T A ULUINIINITBA LU LDARLL DAL D URLNALNS U TV B.
Karwin Laualﬁﬁmia%ﬁqmi’]ﬂmLLazﬁWiﬁJ’agaﬁqﬁﬁ’mLazLﬁuLLamw%ﬁaﬁmwa%q
Jupeduisigg Tunsislutu (store all related types in one table, with distinct
columns for every attribute that exists in any type.) IﬂHLLamﬂugU 33 (n) Av
AMRUNNTAS19ANS 9LV f‘i’m%"uLﬁusﬁa;ﬂaLLamw%ﬁaﬁmﬂmaé’uﬁLmu FINTLTUIUNNS
a a P P ° PxY a a as & v
SwiAneSgudeyananunsaihlUldiuveafueawouiunmiiisull oA (1)
Introduce New table laguandlugud 33 (v) dmduldasnemnans issue 9t (2) 14

Drop Table iioaunnsnd IssueAttributes anly
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(n) B. Karwin’s Solution

Class Table Inheritance

CREATE TABLE Issues (

issue_id SERIAL PRIMARY KEY,

reported_by BIGINT UNSIGNED NOT NULL,

product_id BIGINT UNSIGNED,

priority VARCHAR(20),

version_resolved VARCHAR(20),

status VARCHAR(20) ,

issue_type VARCHAR(10), -- BUG or FEATURE

severity VARCHAR(20), -- only for bugs
version_affected VARCHAR(20), -- only for bugs

sponsor VARCHAR(50), -- only for feature requests

FOREIGN KEY (reported_by) REFERENCES Accounts(account_id)
FOREIGN KEY (product_id) REFERENCES Products(product_id)
);

(%) Proposed Refactoring Based on S. J. Ambler’s Refactoring

(1) Introduce New table

Customeridentification
<<Table>>

CustomeriD <<PK>>
Photo
PassportiD

Resulting Schema

(2) Drop Table

TaxJurisdictions

Original Schema

TaxJurisdictions
{ drop date = December 31 2007 }

Transition Period
Copyright 2005 Scott W Ambler and Pramod Sadalage

JUN 33 nsudludaufunmiisu Use a Generic Attribute Table (n) #u3n1931n B.

Karwin (v) Yaieuavaigide

3.1.6 Use Dual-Purpose Foreign Key

MNT18azBuAUBY Use Dual-Purpose Foreign Key Tusiiten 2.1.1 dotsy

1% (%
[

6) 1 I§enshetsmufedgnduanisnaduilalsznounsesunetunewianis
ATIIMILaENsTUIUNSSUANeS TneilseasiBondil

29819

CREATE TABLE Comments (

comment_id SERIAL PRIMARY KEY,

issue_type VARCHAR(20), -- "Bugs" or "FeatureRequests"

issue_id BIGINT UNSIGNED NOT NULL,



a3

author BIGINT UNSIGNED NOT NULL,

comment_date DATETIME,

comment TEXT,

FOREIGN KEY (author) REFERENCES Accounts(account id));

1) ASMUUATUNBUITNITNTIVVLDARILDALDUR LWNALATU

FunouAEnsnsIaneamueaLauRLNALSY Use Dual-Purpose Foreign
Key uwandliluzudl 30 duusn (1) vinsvundiuesmsdumlnenisaeuay
(Query) Toyanedutinazmndlugrudoyauaziiuamssdang (Temp Table) 13
Tneldis1& INFORMATION. SCHEMA.COLUMNS Tngdufingruindoyavesmedutitu

< v a9 Y a o A A Y %
%G]ENLﬂuma%awlﬂmﬂizmwmmm NAUYN IUN Luaﬂ‘iﬂﬂm@qﬂqimiaf\]wqﬂqsﬂai‘ﬂﬁﬂu

Aaduudslomadudanisne suiureduiRerandulssnnionys

FuRL (2) 1SUATIIMLDARILIALDURLNAWSY Tngn1sasralauilinean?

wea (Dynamic SQL) dwsuiuguiitonsiavndeyanisanazaasuiviaviie nilveya

Y

= ' A o oa | v o s A = v A o v

“UEJG]’WNEJ% Lwaauuwgmmmamuuu%mmjamiwLwaﬁlﬂmauimlﬂawa%aiu

A3

Potential Zone
( (2 Iy
D ic SQL
-2 Lo fa
Search for Data with values as Table Name
Get column information Temp Table Result

TABLE_NAME |COLUMN_NAME |[DATA_DUAL

TABLE_NAME |COLUMN_NAME Comments  |Issue_type Bugs
Comments Comment_id Comments |Issue_type Featurerequest
Comments Issue_type
Comments Issue_id

. /

JUN 34 JUABUATNIINTIIMDERAILDALBURALWALATY Use Dual-Purpose Foreign Key

2) MIsMmuAnsEUILNTIUNANeIIgIuTeya

AUSUAIDE19T19AULUINIINITHA LU LD AR DAL UR NS UTI VDS B.

Karwin La@uslii@3i1amisng BugsComments Wag FeaturesComments WNBONNIAIN
= o 1 o . ~ = LY o

A1519 Comments Faudumsnauduasasne Foreign key ia@ounauludamisna

Comments (Create a separate intersection table for each parent table, and in



aq

each intersection table include a foreign key, as well as a foreign key to the
respective parent table.) s93U 35 () equmzmumﬁLLWﬂwa%agmﬁﬁaagaﬁmmsn
ihlldfuieafeamueateufunniisuil Tid (1) Split Table figuil 35 (@) iile
wonassludennuiuaz (2) sufiun1s Add Foreisn Key Constraint wiaideules
Foreign Key ndulugsmsnausl anniiu (3) Drop Column lumsausi@afivionss

(Ao issue_type) panly



(n) B. Karwin’s Solution

Creating Intersection Tables

CREATE TABLE BugsComments (
issue_id BIGINT UNSIGNED NOT NULL,
comment_id BIGINT UNSIGNED NOT NULL,
PRIMARY KEY (issue_id, comment_id),
FOREICN KEY (issue_id) REFERENCES Bugs(issue_id),
FOREIGN KEY (comment_id) REFERENCES Comments(comment_id)
)i

CREATE TABLE FeaturesComments (
issue_id BIGINT UNSIGNED NOT NULL,
comment_id BIGINT UNSICNED NOT NULL,
PRIMARY KEY (issue_id, comment_id),
FOREICN KEY (issue_id) REFERENCES FeatureRequests(issue_id),
FOREICN KEY (comment_id) REFERENCES Comments(comment_id)

(v) Proposed Refactoring Based on S. J. Ambler’s Refactoring

(1) Split Table

Copyright 2005 Scott W Ambier
Address and Pramod Sadalage

AddressID <<PK>>
Street

City

StateCode
StateName Original Schema

Address
AddressID <<PK>> State

Street StateCode <<PK>>

City
StateCode <<FK>> Name

StateName { drop date = March 14 2007 } SynchronizeWithAddress
{ event = update | delete | insert,
drop date = March 14 2007 }

SynchronizeWithState
{ event = update | delete | insert,
drop date = March 14 2007 }

Transition Period

Address

AddressID <<PK>> State
Sireet StateCode <<PK>>
oy Name

StateCode <<FK>>

Resulting Schema

(2) Add Foreign Key Constraint

has status of
0." 0.

Account

AccountiD <<PK>> StatusCode <<PK>>
Balance Description
StatusCode

Original Schema
has status of
0.* 1

Account AccountStatus

AccountlD <<PK>> StatusCode <<PK>>
StatusCode <<FK>> Description
Balance

Resulting Schema
‘Gopyright 2005 Scott W Amber and Pramod Sadsiage

(3) Drop Column

Customer

CustomerlD <<PK>>
FirstName
FavoriteColor

Original Schema

Customer

CustomerlD <<PK>>
FirstName
FavoriteColor { drop date = September 14 2007 }

Transition Period

Customer

CustomerID <<PK>>
FirstName

Copyright 2005 Scott W Ambler i
g Pramod Sadalage Resulting Schema

5UN 35 n1sudluaufunmiisu Use Dual-Purpose Foreign Key (n) Wian19a1n B.

Karwin (v) daisuavasgidy
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Create Multiple Columns
INTwandenues Create Multiple Columns Tudedi 2.1.1 dedes 7)
e [Fenshegnamushegnuansiisnasaioussnounsesunetunoudsnis
ATLAENSEUINNSSMAnEss Tnefiseas Bondil
f9E19
CREATE TABLE Bugs (
bug id SERIAL PRIMARY KEY,
description VARCHAR(1000),
tagl VARCHAR(20),
tag2 VARCHAR(20),
tag3 VARCHAR(20));

ASIUUATUADUIDNITNTIVNLDARILDALDUR LWNALIATU

JUADUIDNITNTIINLDEAILALOUALNALATU Create Multiple Columns
wanal3luguin 36 uusn (1) vnnsimuadiuaum I3UAINNTMTeREULIEANE
INFORMATION_SCHEMA.COLUMNS  uazi@auaaznoautindala 3 fadnesisn
A = [y U a 1 v caa LY = [y = [
Weonweuiu  egdullvgiuiieeduund 3 fdnwiwsnmilounuasiloniady

& N 1 &

ﬂaé’uﬁﬁmummagawma 9 A VOEAVTUIARLIAUY (Multivalued Attribute) 3l

A A v ° ° v o g v a vy
Lﬂiad3JEJEJLIZUWmiwaﬂmiﬂﬂWﬂummmum@ﬂHﬁLLiﬂVﬂGﬂJLU‘JUUL‘VlEJ‘Uﬂui@

3 v

Tusiadn (2) 13RI LedRueaauRLNALATY Inen1siideya 3 ddnys
WSNVIWFAREARALTIUATIAEITULLUSsUBUNY  waziiutaulun1snsIaniaie

Mddnysganeandudiiay

Potential Zone

o Q Query mluefv |»I

Get column Compare prefix with that
A Result
information Temp Table of other cglumn names
and trim the flirst TABLE_NAME |[COLUMN_NAME
three characters TABLE NAME|PREFIX COL Bugs Tagl
(prefix) of a Bugs Bug Bugs Tag2
column name| Bugs Des Bugs Tag3
Bugs Tag
L )

JUN 36 VUABUATNITNTIINLDARILDALBURLWALATY Create Multiple Columns
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2) nsmvuansEUILNTIkIAneSigIuteya

dmsushegnairsduuamansudlueaiuoatouiunaiisuives B.
Karwin na1171 la@uelind3199m1919 Dependent Wi Weiurmans 5 ANUDILD
av3dadReniu udiadie Foreign key iadeulosnduludmnsiaud (“Create a
dependent table with one column for the multivalued attribute. Store the
multiple values in multiple rows instead of multiple columns. Also, define a
foreign key in the dependent table to associate the values to its parent row”)
FagUfi 37 (n) Tawad1ens1e Tags Wumsa Dependent FBiladrofunisadnenss
Associative ﬁqﬁ?uﬂizmumﬁLLWﬂma%qgmsﬁayjaﬁmmaaﬁﬂﬂ%ﬁ’uLaaﬁau@aLLaua
syl o (1) Replace One to many With Associative Table ﬁﬂgﬂﬁl 37 (%)
am1319 Holds thafleuldiunsns Tags 9N (2) ¥in13 Drop Column Tum1379

wil Fufuandeyananervesmennitinoantu lown Aedu Tagl, Tag2, Tag3
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U

(n) B. Karwin’s Solution

Create Dependent Table
CREATE TABLE Tags (
bug_id BIGINT UNSIGNED NOT NULL
tag VARCHAR(20) ,
PRIMARY KEY (bug_id, tag),
FOREIGN KEY (bug_id) REFERENCES Bugs(bug_id)
Y

INSERT INTO Tags (bug_id, tag)
VALUES (1234, 'crash'), (3456, 'printing'), (3456, 'performance');

(9) Proposed Refactoring Based on S. J. Ambler’s Refactoring

(1) Replace One-to-Many With Associative Table

hold: *
Customer 1 i 0. Policy
CustomerPOID <<PK>> PolicylD <<PK>>
Name CustomerPOID <<FK>>
Amount
__________________________ Original Schema
1 0.* Holds u 1
Susiomer <<Associative Table>> [ | Policy
CustomerPOID <<PK>> CustomerPOID <<FK>> PolicylD <<PK>>
Name PolicylD <<FK>> CustomerPOID <<FK>>
P ey oD Amount
{ event = insert, InsertHoldsRow { event = insert,
drop date = Mar 15 2007 } drop date = M‘a, 152007 ) v
___________________________ U, -, L7....-- 1
1 0.* Holds u 1 .
Cusidimer <<Associative Table>> || Py
CustomerPOID <<PK>> CustomerPOID <<FK>> PolicylD <<PK>>
Name PolicylD <<FK>> Aot
Copyright 2005 Scott W Ambler and Pramod Sadalage Resulling Schema
(2) Drop Column
Customer
CustomerlD <<PK>>
FirstName
FavoriteColor
Original Schema
Customer
CustomeriD <<PK>>
FirstName
FavoriteColor { drop date = September 14 2007 }
Transition Period
Customer
CustomerlD <<PK>>
FirstName
Oy 2008 ook W Arlr Resulting Schema

(v) YoLeuavasgIY

a8

7 msudlowaufunaiisu Create Multiple Columns () HWIN1921A B. Karwin
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3.1.8 Clone Tables or Columns

9N518aLLdeAv9 Clone Table or Columns Tuyvan 2.1.1 TUoeay 8)
U lPunA1981991UF g 19AUaNE NAT N UL NBUNITOSUNETURBUITANT

AFIBALNTLUIUNTILINANDSY LR8LSI8aLLDUARIH

A28E19

CREATE TABLE Bugs 2008 (. . . ),
CREATE TABLE Bugs 2009 (.. .),
CREATE TABLE Bugs 2010 (.. .),

ASINAUATURBUITNITHIIINLOARLLDALDURLNALTISU

TUABUITNITNTIINLDARINDALBUALNALASU Clone Table or Columns
wanelIlugun 38 Tuusn (1) vnnsmmueduAum Buannsaiiemeiinsilay

ldtoya  Tomeduunmmuakazduiuueediiluusazmse  iednngunis

Wguigums19NEsnuIuARR NN

Fusiean (2) BumsiamieamueaueuRunaiisy Tnesidunisieuidiou
Toyalneliinaialounfineafuea tieruguilioudiounse  fifldwounedul
wihiufiemansefidyeandeawuuienty Tnefiansanseasdenesmedutl Wy
Usznmvestoya ANET? sULUY Bsldanasld

INFORMATION_SCHEMA.COLUMNS

Potential Zone

o Q [ ﬁc Dynamic SQL
b [ a
Get table information Temp Table Get tables with same column count for column detail comparison Result
NO | TABLENAME | COUNT_COL TABLE_NAME ;:':EEAB"E— Egmlﬁn
1|Bugs_2008 10
2Bugs 2009 10 Bugs_2008  |Bugs_2009 10
TBugs 2010 o Bugs_2008  |Bugs_2010 10
4Tab|e_ o 11 Bugs_2009 Bugs_2010 10

JUN 38 TUABUATNIINTIIMLDARILDALBURALNALATY Clone Table or Columns
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2) nsmvuansEUILNTIkIAneSigIuteya

AMSUMIPE 1T IRLLLININSEA AR LAl URLNALTUTUDS B.
Karwin Lauelig319m1919 Dependent 1fia@uan (The remedy for Metadata
Tribbles columns/table is to create a dependent table.) G’hEJg“lJ‘ﬁ 39 (n) lnwisu

nnsthtoyannmsnenuiulunseidens wazainaeduliuionul vie

Y =t

et vesdeya neunazaumlildesnaingudeya Bensruiunssunanes

Y
¥

uteyananusahluldivieafueaoufiunaiiisuilie (1) Merge Table fagui

39 (1) 9901 (2) Introduce New Column uag (3) Drop Table



(n) B. Karwin’s Solution

Create a dependent table.

CREATE TABLE ProjectHistory (
project_id BIGINT,
year SMALLINT,
bugs_fixed INT,
PRIMARY KEY (project_id, year),
FOREICN KEY (project_id) REFERENCES Projects(project_id)

() Proposed Refactoring Based on S. J. Ambler’s Refactoring

(1) Merge Tables.

) Identfi n
Employee Employeeldentificatio
EmployeeNumber <<PK>> <<FK>>
Employestiumber <<PH>> 1 0.1 _|Picture <<Nullable>>
VoicePrint <<Nullable>>
PhoneNumber RetinalPrint <<Nullable>>
Original Schema
Employee Employeeldentification
{drop date = aDate}
EmployeeNumber <<PK>>
Name EmployeeNumber <<PK>> <<FK>>
PhoneNumber 1 0.1 |Picture <<Nullable>>
Picture <<Nullable>> VoicePrint <<Nullable>>
VoicePrint <<Nullable>> RetinalPrint <<Nullable>>
RetinalPrint <<Nullable>>
SynchronizeWithEmployee
{ event = update | delete | insert,
{ event = update | delete | insert, drop date = June 14 2007 }
drop date = June 14 2007 }

Transition Period

Employee

EmployeeNumber <<PK>>
Name

PhoneNumber

Picture <<Nullable>>
VoicePrint <<Nullable>>

<<| >
Copyight 2008 Scoit W Ambler RetinalPrint <<Nullable> Resulting Schema

(2) Introduce New Column

State

StateCode <<PK>>

Name
Original Schema
State

StateCode <<PK>>

Name

CountryCode <<FK>>

Resulting Schema

Copyright 2005 Scolt W Ambier
and Pramod Sadalage

(3) Drop Tables.

TaxdJurisdictions

Original Schema

TaxJurisdictions
{ drop date = December 31 2007 }

Transition Period
Copyright 2005 Scott W Ambler and Pramod Sadalage

(v) Yoiauavaidy

51

5U# 39 nsudlunaufiunaiisu Clone Tables or Columns (n) ¥u3N193N B. Karwin
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NTUABUITNMUATNINGINN @NTaaTUTIeNTITIWANeSsdmTuLsasieafiuoauauR
wnaiisulasianigan 7

M990 7 waaWSIIENIsREALaLauRuNAisuLazn1suilufeITTUNANe Ty udaye

LOHAILDALDURALNALATU

518115353unANeIegIutaya

Format Comma-

Separated Lists

Replace One to Many with Associative Table.

Always Depend on

One’s Parent

1) Introduce New Column

2) Drop Column

One Size Fits All

1) Replace Surrogate Key with Natural Key

2) Drop Column

Leave Out the

Constraints

® |ntroduce New Column Constraint
® Make column non-nullable
® Add foreign key Constraint

® |ntroduce Default Value

Use a Generic Attribute

Table

1) Introduce New table

2) Drop Table

Use Dual-Purpose

Foreign Key

1) Split Table
2) Add foreign key Constraint

3) Drop Column

Create Multiple

Columns

1) Replace One to many With Associative Table

2) Drop Column

Clone Tables or

Columns

1) Merge Table
2) Intorduce New Column

3) Drop Table




unii 4
ANSIAIUILASTEIUDATIVN D AAILDALDURLWALNSULAZLULUINTZUIUNSGS

wNANDI
ANSNAULAIBILDVLHAULA TN NTIURYN-LDFAILDE ATUTIENANSTURDUITN
2nwUULITUUNT 3 wararlAAT99lanIINNLEEAILDALAURLNAASULALLINISANTUA

NITUIUATILINANETINLARIHANSLUENATE

4.1 AN59BNLUUNUNNINISINNIUVDLATNEID

flandunisinuresaIedlowanisaununmganasun 40 wazeduielilunisnd 8

SQL Antipattern Detection Tool

Configure Database
Connection

Select SQL Antipattern

-

<<include»>
-

Detect SQL
Antipattern

<<include=>

Show Detection
User

Result

View Refactoring
Suggestion

SUT 40 ununngHLAG
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A15199 8 S18ALLBYANTINNNITNINIUYBATILD

GGG eazBeanthiinshauvegaag
Configure Database | sAilunsideuserugiudeya
Connection
Detect SQL Antipattern ATLeaRILoaLouRuNAAsY TngazdainarigniZen

P9UUR 2 A7 A
1) Select SQL Antipattern Laontod@fIuoakoum
LNWALASUTNABINITHIIDIN

2) Show Detection Result LLamma%’azﬂamimwm

View Refactoring Suggestion LAAITIUNITUULUNTUNANDTS

4.2 n158nLUUaNIUNENIITUVBILATDEID

A A 1 [ | v s as s v
an1Ungnssuveaniosantioanitu 3 @ laun laatoud @5vies way udeys
aguR 41 anansaesungluudagdiu lassil
1. laaoud esnninseadledesaunsaldnuldannguildanu Fsdnduseainu
A A < a o qv v v Yy I3 s & o
wsestlalusuiuuiukeundintuliaunsasessulasmigiuniweiiiluunsgiu tng e
v N , Y & Y oAy = o = B
mgeuiidunea Wundn suluiesiniaauaninansessuauasdenwasnningeg
anvatey Jansudsnynauwnsy (Bootstrap) snltdmundiuseysvanuiiiesesiunsly
NULUURBULS (Responsive) AsliuAIasiioanuuuinlianinsasesiuninaelanaisvuin
2. 18591795 N15UsELIARALIEATIITULDUALNALAT UL LUEUINITI R AND T
Futeyatuaziintuludiuinmun lnggniauissnwiteviiviedaseiu laaeud waz
Futdeya ba T3 183590035 Senld Leafueanauunud i q Al g1utoya LilowanINALA
Aldau
3. gudeya Wudwlseneundnveasesde lnegiudeya UAediuveimaiiuteya
Welvila3eedoninnisAunitaufunaisy Usznauluimediures loafiuoanauuiug wu
NIUUYN-LOEALDA
VIULTN-L0aRILeanIeli-eaRwea Uu WWudiusieveny (Extension) vededR uLea
dmsuldandaiugiuteyadsduiuslululasyeniieafnonidsniies (Microsoft SQL
= [ & o [ [ £ a o o sa o a o
Server) failulusunsudszgnddiniuianisgrudeyatdeduiusniauilagus¥n

11TASTaN NI IUBYN-LOFAILBALTAN NS UFDANSAUD UALAUTVDILBAAI LBALTSNLIDT taY



aunsnudTeyaniteysvinana wazdsenadiuUsla asiednda asneiled

Usganana wasuananadayala

o

YU

<< Web Server >>

<< Component >>

- PHP
<< Web Client >>

<< Component >> << Component >>
HTML and Bootstrap Web Browser

<< Database Server >>

Microsoft SQL Server

<< Component >>

$QL Command

5U7 41 nseanuuudantdnenssuvaaniadiie

4.3 NISNAIULATIINUD

4.3.1 315AISN T IUNITHAIUILATDIND

1) 1A589ABUNILADS MacBook Air

MungUsTNIaNa 1.6GHz dual-core Intel Core i5
MUIBAININ 4 GB
g13nman ANy 128 GB

00N 11 19

2) \A3peRBNRIMBS Notebook Toshiba

MuIgUITUIaNa 3.2 GHz dual-core Intel Core i5
MUIBAIIUIN 8 GB
g13nfan Aug 1 T8

00N 14 17

4.3.2 9aNAwIsNIYIUNSNAILILATa LD

1) sguuUuRng

55

A11sSunis

o szuuUjUanslulasseniiulaid 10 (Microsoft Windows 10)
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2) wesilonldlunisiamn
® LoafILea LWINLIOT WILUUUA andle (SQL server management

studio)
® {i3uaniyu (PG admin)

® LUsALARd (Brackets)

3) wsesilentdluniseanuuuimundiudeussaugly

o lysnend (Firefox)

® Lwuga (Pencil)

4) \n3psileatuayun s
o 1ud 1@5es (Wamp server)
o lulaswenyi teadiiea WSWIe3 (Microsoft SQL server)

o Twadinsa Loafaloa (PostgreSQL)

4.4 YUABUNISNINTUVDILATDIND

(% £

LAS99L DL LTUNDUNISYINIUNAN HIT

1)

oy A v A

dayauidn fo J1uteyaiifen1InTIIMLeaRILOALBUALNALATY LayHgua
grudeyaszdeudoyaintiliiuindesdiolunsdiloafuoatoudunmiisuses
T¥deyathduilodiglunisnsiam 1w szyindesmnedudidosnislingaom
dmiunsaluaufunmfisu Comma-Separated Lists 5eudNdfsy (Keyword)

AUSUATIINILOURLNALTTU Always Depend on One’s Parent

[%
[ o

isesilovgimsnsiamueuiunafisulaegiseihduneuds ainuni 3 lude
dop 1) vashden 3.1.1 - 3.1.8 maunlaeldnsuusn-eaiinea Fsnsviauy
YDWITIULEN-LDARMDAEY aranutsatlunsEyiing (Execute) WitoAuvuoud
unoisulugudeyald Meandeavomuusn-eafiuavestunerisegogly

AMANUIN N.

a

dayavan Ao (1) KAANENIINTIIMLEARILDALDURLNALATY NETzYTIvazden

YBINITATIAN LU AITATIVNNLOFALDALDUALNALTATY Clone Table or
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Column §ASIINULDARILDALDUALNALISUT 2 90 LUARITEAIINATIANY 2
98N WA (2) NTkULUINTEUIUNTIUNANETIgIUTaYAd T ULBUALNALTSY

ANTIANU INUNTA 3 188 2) vasrdaN 3.1.1 — 3.1.8
4.5 nMseanuuudluiaUsTaullfnuveunIaciie

nseankuuduiaUsrauglduvetaIeiloaianmuasnunisideuverly
Tngduusn fldnuagdesiidunisasinisweusegiudeyaneu lnelveyatnd lawn
Ussinnlasiies lefikeninsa wesn Jegiudeya gldanudmsunsideuss sWarugldau

A 9 % o a = ] [y a
LHBNIDNATUDIULLAT ﬁ']ll'ﬁﬂﬂﬂ@nLUUﬂqiﬂﬂﬁaUﬂqﬁLsﬁ@N@@‘l@ WQLL?‘@IQELUEU'V] 42

Database Settings

Driver -
MSSQL Server
Host IP -
127.001
Port :
1433

Database -
CRDERING

User Name:

50

TEST Connection

U 42 nswvausiagudaya

Waausedusaazarunsasniunistudall Tneesnwuudiusausyaupsailial

LLﬁﬂ\‘iL‘ﬁ‘u 2 @1 Ao E‘i’)u‘U@ﬂﬁWU‘U‘N‘\]%L{]Uﬁﬂu%aﬂﬂ’ﬁﬁuw%@ﬁa’lLLaaLL@uaLLWWLﬁg‘ULLaSﬂWi
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WaRINaaNSNISAUNLeARLeaLeURLNRSURILandluFUN 43 uay dureinisuand

AuugsunAnegutayanansluun 44

SQL Antipatterns Detection Tool Database Settings
Database Refactoring Process Suggestion Database Status : Connected
SQL Antipattern Result Table

Format Comma-Separated |~ TABLE_NAME = COLUMN_NAME = SEPERATED _LIST

Input Parameter! line _ltems L_account_id 12123
line_Iltems L_account_id 12189
Input:Parameter2 line _Iltems L_account_id 13133
line_ltems L_account_id 19136

Input Parameter3

SUN 43 AMNNUNDEIUVBINITAUNLDEAILDALDURLNALATY

v

Database Refactoring Suggestion
Database Refactoring Process

List of database refactoring

Overview Schema Upate Data Migration Access Program Update
replace One to Many With Associative Table *
holds *
Customer 1 0.
CustomerPOID <<PK>> PolicyID <<PI
Name CustomerPOI
Amount
1 0.* Holds I 1
Customer <<Associative Table>>
CustomerPOID <<PK>> CustomerPOID <<FK>> PolicylD <<PI
Name PolicylD <<FK>> CustomerPOI|
" A t
UpdatePolicyCustomerPOID &
{ avent = insert . e e =

JUN 44 auvthaediuvaimsuansAuusiTunanesegrudaya

atlludiuvasnisrunieafieawaufivnaiisuiiu wenangldauazaiuisaien
enseafeaweufLnaiisufidesnsdumnelugiudeyalauds Adsaunsaligldou
nsendoyardniiuld (anizunseaminaalauiunniiisy) lnsdiudeussauasianiyod

Sutayauntinlaeindn “Input Parameter” wialvidldnsantoyaiiiuiy dauanslugui 45



SQL Antipatterns Detection Tool
Database Refactoring Process Suggestion

SQL Antipattern

Format Comma-Separated Lists

Input Parameter]

Input Parameter2
Input Parameter3
sUN 45 nsalndidayatind
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unii 5
nsUsziiunaesesilonsiamieaAluaaueuRLNAFULAT LU TN
unAN?I

msUsziliunaazdniunsiuguteyadiassuazgrudeyaiidiuiunaingudoya
vosszuulugnamnssnats 3 grudeya lnssisazidunlassaiianasdoyaidnuiain
Frudeyavessruvlugnamnssuasealiarmnsameunsla Jdananuanizsianisnaass
druguteyadnaedlilinnsaslilidnuasaseiugudeyaresseuulugnamnssuasuay
g1uteyaniu B. Karwin dsazsinlildnaagunismaassiindrogiudoyasiatuiu lnsuans
waziBongiuteyalunsnsd 9

M13199 9 TazBengIudaya

Fudaya vuninglun) 1UUATTY UIUADANY
Futoyadnaes 0.04 33 147
BankCallcenter 3.2 513 10409
TeleSale 53 487 8860
FoodOrdering 17.1 337 5490

ANsUSEINUNAEYINIY 2 Wiy A N1SUSELNUNAUSEANSATNYLATaslalag
WIHUEUNUITNISUBINUIEUDY Eessaar [12] wagnsUSEUNaUsEansn1nwenIndile

Mg uteyadsalugnamnssy

5.1 MsUsziiunan1Insmlagilauiieunu Eessaar Ingldgrudayadnass

U dkanIN15UTEUNAUSEANS A NTUNI TRV LD URLNALAS UL TUNDUITN

VA v (Y

AdeiaueiuIsnisiauelag Eessaar [12]
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2) TuiinnaansilaanneIaadiaisunuieas TIngLanaIusIgNISeaRALaLDY

AUNALATU LAUINANIAIUIUAIUTZEANTAINNITATIANT TAKA AR

89959 ANSENAL LAEALN-LULDS ANENNIS (1) (2) wae (3) Turven
2.1.4

3) WATENAAIUTEANS AN

5.1.2 HANNSNAEDY
nnsaiiunsnaaeulaliufinan True Positive (TP), False Positive (FP) wa
False Negative (FN) wipuvisrnaanilosnss Anigendu unzAnev-iosvoside
fU Eessaar 13lum151991 10 Tnsasuanadedidudiuioudioun True Positive (TP)
False Positive (FP) ay False Negative (FN) fans1aguil 46 w3suifisuiniiy
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LRERALDALDUR Y APN |, L | Aen-
-, Wew | TP FP | FN | ALIENAU .
LWALASY RGN PN RiOH
Format Comma- Eﬁ V8 21110 0.667 1.000 0.800
Separated List | EESSAAR| L | T 11 o500 0.500 0.500
Always Dependon | #3388 | 1 | 1 | 0 | 0.500 1.000 0.667
One's Parent EESSAAR | 1 1 1 0.500 0.500 0.500
AR 0 3 1| 0 0750 1.000 0.857

One Size Fits All

EESSAAR | 1 | 1 | 1 0.500 0.500 0.500
Leave Out the ;:j‘fj{]’ﬂ 51310 0.625 1.000 0.769
Constraints EESSAAR | 25 | 37 | 1 0.403 0.962 0.568
Use a Generic ;3358 313 1IN0 0.750 1.000 0.857
Attribute Table EESSAAR | 1 | 1 | 2 0.500 0.333 0.400
Use Dual-Purpose | %398 | 2 | 0 | 0 | 1.000 1.000 1.000
Foreign Key EESSAAR | O | O | 2 0.000 0.000 0.000
Create Multiple Ay | 1| 2] 0| 0333 1.000 0.500
Columns EESSAAR | 1 | 2 | O 0.333 1.000 0.500
Clone Tables or Widy 16| 1 | 0 | 0.941 1.000 0.970
Columns EESSAAR | 8 | 0 | 12 1.000 0.400 0.571
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i. Format ii. ii.  One
Comma- Always  Size Fits All
Separated Depend on

List One's
Parent

PRECISION
RECALL
PRECISION
RECALL

iv. Leave v. Usea

Out the Generic

Constraints| Attribute
Table

OESSAAR M ifidu

PRECISION
RECALL

Use
Dual-
Purpose
Foreign Key

<.

PRECISION
RECALL

vii.
Create
Multiple
Columns

PRECISION
RECALL

viii.
Clone Table
or Columns
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i i ii.  One iv. v. Usea vi. Use vii. viii.
Format Always  Size Fits All Leave Out  Generic Dual- Create Clone Table
Comma- Dependon the Attribute  Purpose Multiple or Columns
Separated One's Constraints  Table  Foreign Key Columns
List Parent

W33 CIEESSAAR
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1) Format Comma-Separated List
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2) Always Depend on One's Parent
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One Size Fits All

9 44'
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Leave Out the Constraints

NaTilives Eessaar Houninveside 1ilesan Eessaar Aumnaodul
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Foreign Key 7319114 Lmeawlmuulmisuaqmaﬂmmmmaaa 19991791579
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Use a Generic Attribute Table
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Use Dual-Purpose Foreign Key
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Create Multiple Columns
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8) Clone Table or Columns
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ANSUNAY LaTALDN-LLYDS AUANNNS (1) (2) way (3) Tuiven 2.1.4

ATINAAIUTEANT AN

5.2.2 nan1snneau

nNsAmEUNIsNaaaulatuinan True Positive (TP), False Positive (FP) wag
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(TP), False Positive (FP) way False Negative (FN) éﬁﬂiwﬂugﬂ‘ﬁ' 49 1WSuLiguan

AU ATenAY dansnlusuin 50 wazilSeuiguAten-es MmensIm

Tuguil 51



M131991 11 s1eazideananisussliuysansamlagldgrudeyasse

67

A1 . .
- - A1 A1
LOERILDALDUA . AMY |
. FuUYYA TP | FP | FN | 1380 | -ty
UNALAIU Wesn | )
AU YD
N
Format BankCallcenter q 18 0 0.182 | 1.000 | 0.308
Comma- TeleSale a 21 0 0.160 1.000 | 0.276
Separated List | FoodOrdering 1 70 0 0.014 | 1.000 | 0.028
Always Depend | BankCallcenter | 14 1 0 0.933 | 1.000 | 0.966
on One's TeleSale 11 6 1 0.647 | 0917 | 0.759
Parent FoodOrdering 4 2 0 0.667 | 1.000 | 0.800
BankCallcenter 6 24 0 0.200 1.000 | 0.333
One Size Fits
0 TeleSale 17 26 0 0.395 | 1.000 | 0.567
A
FoodOrdering 8 15 0 0.348 | 1.000 | 0.516
BankCallcenter 8 106 0 0.070 1.000 | 0.131
Leave Out the
TeleSale 4 140 0 0.028 | 1.000 | 0.054
Constraints
FoodOrdering 6 161 0 0.036 | 1.000 | 0.069
BankCallcenter 2 111 0 0.018 1.000 | 0.035
Use a Generic TeleSale 2 | 125 | 0 | 0016 | 1.000 | 0.031
Attribute Table .
FoodOrdering 3 78 0 0.037 | 1.000 | 0.071
Use Dual- BankCallcenter 0 26 0 0.000 N/A N/A
Purpose TeleSale 0 11 0 0.000 N/A N/A
Foreign Key FoodOrdering 0 9 0 0.000 N/A N/A
BankCallcenter 1 46 0 0.021 1.000 | 0.042
Create Multiple
TeleSale 1 30 0 0.032 | 1.000 | 0.063
Columns
FoodOrdering 1 25 0 0.038 | 1.000 | 0.074
BankCallcenter | 131 80 0 0.621 1.000 | 0.766
Clone Tables
TeleSale 36 116 0 0.237 | 1.000 | 0.383
or Columns
FoodOrdering 34 73 0 0.318 | 1.000 | 0.482




vi.
Use
Dual-

i
Format

Depend Comma-

i
Always

iv
Leave

V.
Generic  Out the

vi Purpo  Use a
Create

viii
Clone
Table or  Multiple Foreig| Attribute Constrain One Size on One's Separate

Fits All = Parent  d List

ts

Columns Columns 'n Key Table

FoodQrdering
TeleSale
BankCallcenter
FoodOrdering
TeleSale
BankCallcenter
FoodOrdering
TeleSale
BankCallcenter
FoodQrdering
TeleSale
BankCallcenter
FoodOrdering
TeleSale
BankCallcenter
FoodQrdering
TeleSale
FoodOrdering
TeleSale
BankCallcenter
FoodOrdering
TeleSale
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i ii. iii. iv. V. Use vi. vii. viii.
Format  Always One Size Leave Out a Generic Use Dual- Create Clone
Comma- Depend on Fits All the Attribute  Purpose  Multiple Table or
Separated One's Constraints Table Foreign Columns Columns
List Parent Key

W BankCallcenter DOTeleSale & FoodOrdering
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69



70

5.2.3 AATILVHANITNAFRY
nuan1InaaevlugudeyagnaInnIsuaTifmis1en 11 aglariainy
Weansee wazdwrasallawihliaen-ungesime uwliAsenaulaafgauaszun

Hanela ulaenmsiuns 3 grudeyatiazlaaen-wesluldasioafiinalous

wneiisuladeiu ieswnangiudeyatifeanwuugiudeyaiuauieaduuas

Y
LBUADLINULDNARISNNUNANTYINUAAE AU

ANNANAIAIUNLINTIFTY INI2AT False Positive (FP) 31AN1505391N4

[
=

N nefegwamaiintunanalilunisd 12
A13199 12 Adeenalassainauazdayavasgrudayaanamnssuivinli False

Positive (FP) fiAgs

LRaRILDALIURA . .
-, f9819
LLNAIENIU
CREATE TABLE [REPORT PARAMETERI(
[VAR_ID] [varchar](20) NOT NULL,
Format Comma- [VAR VALUE] [varchar](200) NULL)
Separated List VAR ID | VAR VALUE
1 |002-Call Center|003-Web |
2 |001-COMPLAINT|002-SUGGEST]|

CREATE TABLE [dbo].[INCIDENTI(
[INCIDENT _ID] [varchar](20) NOT NULL,
[ORG_NAME] [varchar](200) NULL,
[RECEIVED_BY] [varchar](100) NULL,
[ASSIGNEE] [9] NULL,
[HEAD] [9] NULL,
[UPPERHEAD] [9] NULL)

Always Depend on

One’s Parent
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False Positive (FP) $ifga (sia)

LDAAILDALDUR

LNALASUY

ADE9

One Size Fits AUl Loy
Leave Out the
Constraints

(Primary Key, Unique)

SELECT [REPORT ID],[DESCRIPTION]
FROM [REPORT]

GROUP_ID | DESCRIPTION

1 Service North Report
2 Summary Report

3 Detail Report

a4 Executive Report

5 Manager Report

Use a Generic

Attribute Table

SELECT [NAME], [POSITION NAME]

FROM [EMPLOYEE]

NAME POSITION_NAME
qula HInN1TaI
gnuen HIAN1TAI
GG HIAN1TA
qUaUY HIAN1TA

Use Dual-Purpose

Foreign Key

SELECT [CAPTION ID],[ CAPTION DESC]
FROM [MENU_CONFIG]

CAPTION_ID CAPTION_DESC

1 STATUS

CREATE TABLE STATUS () ;
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False Positive (FP) ﬁﬂ"lqs‘i (Gh))

LDAAILDALLDUR

LWRILATUY

f9819

Create Multiple

Columns

[ADDR 1] [varchar](100) NULL,
[ADDR 2] [varchar](100) NULL,

[SITEADDR1] [varchar](60) NULL,
[SITEADDRZ2] [varchar](60) NULL,
[BILLADDR1] [varchar](60) NULL,
[BILLADDRZ2] [varchar](60) NULL,

[PROBLEM DETAIL1] [varchar](4000) NULL,
[PROBLEM DETAIL2] [varchar](4000) NULL,
[PROBLEM DETAIL3] [varchar](4000) NULL,
[PROBLEM DETAIL4] [varchar](4000) NULL,

Clone table or

column

CREATE TABLE [dbo].[CONTACT CHANNELI(
[CONTACT _ID] [varchar](20) NOT NULL,
[ADDR_SEQ NOJ [9] NOT NULL,
[SEQ_NO] [9] NOT NULL,

[CHANNEL TYPE] [varchar](20) NULL,
[CHANNEL DESC] [varchar](200) NULL,
[CREATE _USER ID] [9] NULL)

CREATE TABLE [dbo].[ACCOUNT CHANNEL](
[ACCOUNT ID] [varchar](20) NOT NULL,
[ADDR _SEQ NOJ [9] NOT NULL,
[SEQ NOJ [9] NOT NULL,
[CHANNEL TYPE] [varchar](20) NULL,
[CHANNEL DESC] [varchar](200) NULL,,
[CREATE_USER ID] [9] NULL )
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INATNTNFUBAUT AL LENLAasLaUALNATSULARAT

Format Comma-Separated List

a

fiteyaiiduteyasoaziBoaitu VAR VALUE Mfuddudsdmsiu
thluuansuuninge Taednnsfusenisiflugiuteya ievtasazda
ForusieinIomanedy “|” WU 002 Callcenter way 003 Web iotily
wansuunthasusadeyaililfidudeyafidenloddmsedu dlillsuon
AnALisu Lwim‘%aaﬁam’;ﬁlwuﬁqmﬁ
Always Depend on One's Parent

oyalunediniguilouasdmnuduiudsznineneduniufunodu
an 19U HEAD way UPPERHEAD wsiiilensiaaouudadioya UPPERHEAD laily

vV 1

Parent 984 HEAD s1ud1sutu waldutileanisiAudauain HEAD fiauie

Y

A UPPER HEAD

One Size Fits All 1kag Leave Out the Constraints (Primary Key, Unique)

1Y

~ o fav & a6 a % =S ¢l
fmeaunldaunsailundlalaesssuviivestoys usilduaaduun
Alsigniulas W DESCRIPTION tiipsannelumeduiiidudeninuen

Use a Generic Attribute Table

[ [ |

fidoyalupaduufiiiuaidn o Audududiog1nisiaiuad

©

(Y 3

POSITION_NAME 91951 ¢ fiu usirn3dannisanv lgwesmnzdon

Y

Use Dual-Purpose Foreign Key

=~ v eaa a v A M MY g a PN
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1 o J

AS19BY LU A1 MENU_CONFIG LAUATIA191 “STATUS” Falumsariu
M1314 STATUS usid1in “STATUS” dlallénanefedonisna STATUS

Create Multiple Columns

a v ¢

[ aa ' 1 1 [~4 a < 1
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7) Clone Table or Columns
finseiifilassadnansaniioufiugy CONTACT CHANNEL wae

ACCOUNT CHANNEL watlslgnisiaauiisd

Tngainanundrafuiu mndeanislien False Positive anadiiiasilidraay
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uan91ndl 9MnA15197 11 Samunsdl False Negative vasiouRunaiiisu Always
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Fumpeduififeuduiusuandeneduififidnin “PARENT” v3e “UPPER” 3dlaianungn
AUNUANFLTUSLUULLGNTENINe CATEGORY_LV1 wag CATEGORY_LV2 g sratfulu
uauReiunsilves False Positive ngeenuuugiuteyaniinisssymdrdgylunisly

Y v o € | a a [T 5 & . Ay
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LPHALDALIUR o _ 3 NAANSNDULAZHAINIS
e iqﬂﬂqi’ﬂﬁiLLWﬂﬂﬂiﬂﬁﬁu%BQﬂ o - - -
LLWAINIU ANUUNIIIUNAND IS
Format Comma- Replace One to Many with .
o NANSATIU
Separated Lists Associative Table.
Always Depend 1) Introduce New Column o
NAANWERNIINU
on One’s Parent 2) Drop Column
1) Replace Surrogate Key with
One Size Fits All Natural Key NANGMTINY
2) Drop Column
® |ntroduce New Column
Constraint
Leave Out the )
® Make column non-nullable NAANTRTINU
Constraints
® Add foreign key Constraint
® |ntroduce Default Value
Use a Generic 1) Introduce New table Y. .
NAANIRNINNU
Attribute Table 2) Drop Table
Use Dual- 1) Split Table
Purpose Foreign 2) Add foreign key Constraint HANGRTINY
Key 3) Drop Column
1) Replace One to many With
Create Multiple o . .
Associative Table NAANWIHNTINU
Columns
2) Drop Column
1) Merge Table
Clone Table or o
2) Add Column NAANIRTINU

Column

3) Drop Table
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NM9MS0ARILEALELRWNATSY 22T Senldfdwedlilasventioafiuea
@Svinad 719991 INFORMATION SCHEMA Ussa¥s  Bsgnidenlfifiouansistoyavesad
1 Tnefinsdenlddesds  INFORMATION SCHEMAVIEW NAME TagdwSusudded
FonldyaidslunsifounsmuenieafnoaiiionTiamioariueaLsuRLNeALTY laun
INFORMATION SCHEMA.TABLE ﬁawmimmmswEJ%@JmiNﬁy’wmmalugmst’fau”aLLas
INFORMATION SCHEMA.COLUMN fannsonanieazdenvesneduiluasenigly
sudoyald By DATA TYPE, CHARACTER MAXIMUM_LENGTH,
CHARACTER OCTET LENGTH, NUMERIC PRECISION,NUMERIC SCALE e
CONSTRAINT COLUMN_USAGE %’jumaﬁ%mimwmLLamﬂumiwﬁ 17

AN5199 14 NFIUBINLDARILDAVDILAATHLDURANALATUY

LRERALLDA
WOUR NITULINLDERILDA
wNALASY
(a) Potential zone
SELECT TABLE_NAME , COLUMN_ NAME
FROM INFORMATION SCHEMA.COLUMNS
WHERE DATA TYPE NOT IN ( 'datetime','date’, numeric','int’)
ORDER BY TABLE NAME , ORDINAL POSITION
Format
Comma-

(b) Dynamic SQL

Separated SET @p_stmt = 'INSERT INTO T_CHECK_SEPERATED LIST "

Lists + ' SELECT " + @table_name + """ + @column_name + ", ' +

@column_name + "'

+'FROM ' + @table_name + ' WITH (NOLOCK)

+ " WHERE '+ @column_name + ' LIKE "%' + @p_sepl +%" +

OR '+ @column_name + ' LIKE "% + @p_sep2 +%" +'OR '+

@column_name + ' LIKE "%' + @p_sep3 +'%
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LREAILDA
LAUR

LNALASY

NIULINLDEAILDA

Always
Depend on

One’s Parent

(a) Potential zone
SELECT T.TABLE_NAME , COLUMN_NAME , DATA TYPE
, CHARACTER MAXIMUM LENGTH
, CHARACTER OCTET LENGTH
, NUMERIC_PRECISION
, NUMERIC SCALE
FROM INFORMATION SCHEMA.TABLES T
inner join INFORMATION SCHEMA.COLUMNS C
ON ( T.TABLE NAME = C.TABLE NAME )
where T.TABLE TYPE = 'BASE TABLE'
AND T.TABLE_NAME NOT IN (
T CHECK_DEPEND PARENT', T CHECK_DEPEND PARENT1')
AND ( C.COLUMN_NAME like '%parent%'
or C.COLUMN_NAME like '%upper%') P
left outer join INFORMATION SCHEMA.COLUMNS c
on ( p.TABLE_NAME = c.TABLE_NAME
AND P.DATA TYPE = C.DATA TYPE
and isnulll p.CHARACTER_ MAXIMUM_LENGTH ,0) = isnull(
c.CHARACTER_MAXIMUM _LENGTH,0)
and isnulll p.CHARACTER_OCTET LENGTH,0) = isnull(
c CHARACTER_OCTET _LENGTH 0)
and isnulll p.NUMERIC_PRECISION ,0) = isnull(
c.NUMERIC_PRECISION,0)
and isnulll p.NUMERIC_SCALE ,0) = isnull(
c.NUMERIC_SCALE ,0) )
where P.COLUMN_NAME <> c.COLUMN_NAME
ORDER BY p.TABLE NAME |, p.COLUMN_NAME
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LREAILDA
LAUR

LNALASY

NIULINLDEAILDA

(b) Dynamic SQL

SET @p_stmt = " INSERT INTO T_CHECK DEPEND PARENT (
TABLE_NAME

,PARENT_COLUMN_NAME,CHILD COLUMN_NAME,PARENT DATA,C
NT RELATE DATA) '

+ ' SELECT " + @table_name + """ + @parent_column _name +
"+ @child_column_name + " + ', LVL.' +
@parent_column_name + ', COUNT(¥) AS TOTAL REC'

+ "FROM ' + @table name + ' LV1 INNER JOIN ' + @table_name
+'Lv2!

+ "ON (LVL.' + @parent_column_name +' =LV2.' +
@child_column_name + ')

+ "GROUP BY LVI."' + @parent_column name + ', LV2." +
@child_column _name

+ ' ORDER BY COUNT(*) DESC "

One Size Fits
All

(a) Potential zone

SELECT DISTINCT TCS.TABLE_NAME , c.COLUMN_NAME

FROM (

SELECT OBJECT NAME(parent object id) AS TABLE NAME,
type desc AS CONSTRAINT TYPE

FROM sys.objects

WHERE type desc in ( 'PRIMARY_KEY CONSTRAINT",

'UNIQUE_CONSTRAINT" ) ) TCS

LEFT OUTER JOIN

INFORMATION SCHEMA.CONSTRAINT COLUMN_USAGE cs

on ( tcs.TABLE NAME = cs. TABLE NAME )
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LREAILDA
LAUR

LNALASY

NIULINLDEAILDA

LEFT OUTER JOIN INFORMATION SCHEMA.COLUMNS ¢

ON ( TCS.TABLE NAME = c. TABLE NAME )

WHERE ¢s.COLUMN NAME <> c.COLUMN_NAME

AND c.COLUMN_NAME  NOT IN ( SELECT COLUMN_NAME

FROM INFORMATION_SCHEMA.CONSTRAINT COLUMN_USAGE c2
WHERE C2.TABLE_NAME = tcs. TABLE NAME ) AND DATA TYPE <>

'datetime’

(b) Dynamic SQL

SET @p_stmt = 'INSERT INTO T CHECK ONE_SIZE FIT ALL"
+ ' SELECT " + @table_name + """ + @column_name + "

+ ' ,COUNT(*) AS CNT TABLE RECORD , COUNT( DISTINCT ' +
@column_name + ') AS CNT_COLUMN RECORD ' + ' FROM ' +

@table_name + ' WITH (NOLOCK) '

Leave Out
the

Constraints

SELECT distinct T.TABLE_NAME ,isnull(
cu.COLUMN_NAME,df.name) as COLUMN_NAME ,
T.ConstraintType
, CASE WHEN C.ConstraintName 1S NOT NULL THEN 1 ELSE 0 END
AS IS_EXISTS
FROM (
SELECT T1.TABLE_NAME , cons.ConstraintType
FROM INFORMATION SCHEMA.TABLES T1
(
select 'DEFAULT CONSTRAINT as ConstraintType union all
select 'FOREIGN_KEY CONSTRAINT' as ConstraintType

union all
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LREAILDA
LAUR

LNALASY

NIULINLDEAILDA

select 'PRIMARY KEY CONSTRAINT" as ConstraintType
union all

select 'UNIQUE CONSTRAINT" as ConstraintType union all

select 'CHECK CONSTRAINT" as ConstraintType ) as cons

)T
left outer join
(
SELECT OBJECT NAME(object id) AS ConstraintName,
SCHEMA NAME(schema id) AS SchemaName,
OBJECT NAME(parent_object id) AS TableName,
parent_object id as table object id ,
type_desc AS ConstraintType
FROM sys.objects
WHERE type_desc LIKE '9%CONSTRAINT' ) ¢
on ( t TABLE NAME = c.TableName
AND T.ConstraintType = C.ConstraintType )
left outer join
INFORMATION SCHEMA.CONSTRAINT COLUMN_USAGE cu
on ( tTABLE NAME = cu.TABLE NAME
and c.ConstraintName = cu.CONSTRAINT_NAME )
left outer join sys.all_columns df
on ( ctable_object id = df.object id
and df.default_object id <> 0 )
ORDER BY T.TABLE_NAME
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LREAILDA
LAUR

LNALASY

NIULINLDEAILDA

Use a Generic

(a) Potential zone

SELECT TABLE NAME , COLUMN_NAME

FROM INFORMATION SCHEMA.COLUMNS

WHERE DATA TYPE NOT IN ( 'datetime','date’, numeric')
ORDER BY TABLE _NAME , ORDINAL_POSITION

(b) Dynamic SQL

Attribute
Table
SET @p_stmt = 'INSERT INTO T_CHECK_ONE_CONSTRAINT 2"+
SELECT " + @table_name + """ + @column_name + "
+ ' ,COUNT(*) AS CNT _TABLE_RECORD , COUNT( DISTINCT " +
@column_name + ') AS CNT_COLUMN_RECORD '
+'FROM ' + @table_name + ' WITH (NOLOCK) '
(a) Potential zone
SELECT DISTINCT table _name , COLUMN_NAME
FROM INFORMATION SCHEMA.COLUMNS
WHERE DATA_TYPE NOT IN (
Use Dual- 'datetime’,'date’, numeric’,'int','tinyint')
Purpose
Foreign Key | (b) Dynamic SQL

SET @p_stmt = 'INSERT INTO T_CHECK DUALPURPOSE FK'

+

SELECT " + @t1_table_name + """ + @tl_column _name + ", '+

@tl column_name + "'
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LadfRLea
LaURA NIUUINLBEAILLDA
WAL
L
FROM dbo.[' + @t1 table name + 7T WITH (NOLOCK) '
P

WHERE '+ @t1 column name + ' = (select '+ @tl_column_name
+' from '+ @tl _table name + WHERE ' + @tl column name +
LIKE "%' + @t0 table name +'%")
SELECT a.TABLE NAME , a.COLUMN_NAME ,a.DATA TYPE ,
a.lS_NULLABLE
, a.CHARACTER. MAXIMUM LENGTH |
a.CHARACTER OCTET LENGTH, a.NUMERIC PRECISION,
a.NUMERIC_SCALE
from INFORMATION SCHEMA.COLUMNS a
INNER JOIN
( SELECT TABLE_NAME , LEFT(COLUMN_NAME,3) AS PREFIX COL

Create , DATA TYPE , IS NULLABLE

Multiple , CHARACTER MAXIMUM_ LENGTH , CHARACTER OCTET LENGTH,

Columns NUMERIC_PRECISION, NUMERIC SCALE

FROM INFORMATION SCHEMA.COLUMNS

GROUP BY TABLE NAME , LEFT(COLUMN_NAME,3) , DATA TYPE ,
IS NULLABLE

, CHARACTER MAXIMUM LENGTH , CHARACTER OCTET LENGTH,
NUMERIC_PRECISION, NUMERIC SCALE

HAVING COUNT(*) > 1)c

ON (atable_name = c.table_name

and LEFT(@.COLUMN_NAME,3) = LEFT(c.PREFIX COL,3))

WHERE ASCII( RIGHT(COLUMN _NAME,1) ) BETWEEN 48 AND 57
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Clone Table

or Column

(a) Potential zone

INSERT INTO @ TMP_TABLE

SELECT ROW NUMBER()

OVER( ORDER BY COUNT(C.COLUMN _NAME ) ) AS RK

, TTABLE_NAME , COUNT(C.COLUMN_NAME ) AS CNT COL
FROM INFORMATION SCHEMA.TABLES T

INNER JOIN INFORMATION SCHEMA.COLUMNS C

ON ( T.TABLE_NAME = C.TABLE_NAME )

WHERE T.TABLE_TYPE = 'BASE TABLE'

GROUP BY T.TABLE NAME

(b) Dynamic SQL

SET @p_stmt = " INSERT INTO T_CHECK_CLONE_TABLE
SELECT T1.TABLE_NAME , T1.COLUMN_NAME , ' + CAST (
@cnt_col AS VARCHAR ) + ', T2.TABLE_NAME , T2.COLUMN_NAME
FROM INFORMATION SCHEMA.COLUMNS T1
LEFT OUTER JOIN INFORMATION _SCHEMA.COLUMNS T2
ON ( T1.ORDINAL_POSITION = T2.ORDINAL_POSITION
AND T1.DATA TYPE = T2.DATA TYPE
AND ISNULL( T1.CHARACTER MAXIMUM LENGTH ,0) =
ISNULL(T2.CHARACTER_MAXIMUM_LENGTH, 0)
AND ISNULL( T1.CHARACTER OCTET LENGTH ,0) =
ISNULL(T2.CHARACTER OCTET LENGTH, 0)
AND ISNULL( T1.NUMERIC_PRECISION ,0) =
ISNULL( T2.NUMERIC_PRECISION, 0)
AND ISNULL( T1.NUMERIC_SCALE,0) =
ISNULL( T2.NUMERIC_SCALE , 0)
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AND T2.TABLE NAME = " + @next table name + ") '+ ' WHERE

T1.TABLE NAME = " + @table name + "and T2.TABLE NAME is

not null '
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M13197 15 $18n1MAFaULaLlATIEFIINT1eYsgIUdaYaTIaRsd T UNIINAGDY

Format Comma-Separated Lists

Wl R 3
LOEAILLDA Uadla
negau

1 | CREATE TABLE Items INSERT INTO public.items(
(Items_id int items_id, item_name, account id)
CONSTRAINT ufirstkey VALUES (1 ,'ballon','12,23"),
PRIMARY KEY, (2 'banana','12,89"),
item_name (3 ,'ballon' ,'13,33"),
VARCHAR(1000), (4 'banana','19,36)
account id
VARCHAR(100)

)

2 | CREATE TABLE line_Items | INSERT INTO public.line_items(
(L Items_id int |_items_id, |_item name, | account_id)
CONSTRAINT usecondkey | VALUES
PRIMARY KEY, (1 'ballon','12]23"),

L _item name (2 )'banana','12|89"),
VARCHAR(100), (3 'ballon','13|33"),
L account id TEXT (4 'banana','19|36
)
3 INSERT INTO public.empoyee(

emp_id, account_name, address1,
address2, address3)
VALUES ('1', 'somying', 's0891W1a3n30d,109

UNUULsUnudy, ", );




A15197 16 NAN1SNAFBU Format Comma-Separated Lists 21A15 1405140 UNL0EA?

waavaITeisuiulnaninsa Eessaar

WY
TABLE_NAME COLUMN_NAME SEPERATED LIST | TYPE (FN/FP/TP)
[TEMS account id 12,23 TP
[TEMS account id 12,89
ITEMS account id 13,33
ITEMS account id 19,36
line_Items L account id 12|23 TP
line_Items L _account id 12|89
line_Items L account id 13|33
line_Items L account id 19|36
YRHINIAINTA,
LUAUYL U, U
EMPOYEE address1 Uiy FP
Essaar
table schema | table name TYPE
ITEMS account id TP
line_Items L _account id FN
employee address FP
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Always Depend on One’s Parent

Lauv _
RELPIRS
VAdoU

LHG!

1 | CREATE TABLE

PRODUCT CATEGORY (
CATEGORY _ID varchar(20)
NOT NULL,

CATEGORY NAME
varchar(100) NULL,
CATEGORY_DESC
varchar(200) NULL,
PARENT _ID varchar(20)
NULL )

INSERT INTO PRODUCT CATEGORY
(CATEGORY_ID
,CATEGORY NAME
,CATEGORY DESC
JPARENT ID)

VALUES

(01')anmsangay’,")"),
COZUQﬂ%uTU01%
('03',"1/13;]',”,'01'),
0043lﬁ63%010

2 | CREATE TABLE PRODUCTS (
PRODUCT NO INTEGER
PRIMARY KEY,
NAME TEXT,
PRICE NUMERIC
PARENT ID INTEGER
REFERENCES PRODUCTS
(PRODUCT NO),
);

INSERT INTO PRODUCTS
(PRODUCT NO
NAME
JPRICE
JPARENT ID)
VALUES
(1,'91919dm
&98','300.00',NULL),
(2,an%4','100.00',1),
(3,%13)',100.00,1),
(a,1if'100.00,1)

92
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A15199 18 wan1snadau Always Depend on One’s Parent 31nNN5 NS IULLNLDERAD

waavaITeisuiulnannsavas Eessaar

NI
TABLE_NAME | PARENT COLUM | CHILD_COLUM | PARENT | CNT RE | TYPE
N_NAME N_NAME DATA LATE D | (FN/FP/
ATA TP)
PRODUCT CA | PARENT ID CATEGORY ID | 1 3 TP
TEGORY
PRODUCTS | PARENT ID PRODUCT NO |1 3 TP
ESSAR
TABLE_SCHE | TABLE_NAME CONSTRAINT NAME TYPE
MA (FN/FP/TP)
PUBLIC PRODUCTS PRODUCTS_PARENT ID_FK | TP
EY
PRODUCT CATEGORY FN

M13199 19 518N MAFIULALIATIATIINT19VRIUTaYATIARIEINTUNI5NARBY One

Size Fits All

LaUN

NegEaU

LOERAILDA

Joya

CREATE TABLE AGENT (
ID int CONSTRAINT Zfirstkey

PRIMARY KEY,

LOGIN varchar(100),

account_name

varchar(40),

INSERT INTO AGENT

(D
,LOGIN
,account_name

,address1)

VALUES

(1,'SOMCHI',""),




AGENT NO varchar(6),
AGENT NAME varchar(100),
MANAGER NAME
varchar(40)

)

vl - .
LOAAILLDA Uadla
Nneday

address1 (2,'SOMYIN," ",
varchar(40) ) (3,'SOMSRI',",")
CREATE TABLE INSERT INTO CALL AGENT
CALL_AGENT ( (AGENT ID
AGENT _ID int CONSTRAINT LAGENT NO
zsecondkey PRIMARY KEY, LAGENT NAME

,MANAGER NAME)
VALUES

(1,500145''SOMCHI',MD001"),

(2,'500156',SOMYIN',MD001"),

(3,'500178'SOMSRI',MD001")

CREATE TABLE LINE AGENT
(
ID int CONSTRAINT
zthirdkey PRIMARY KEY,
LINE varchar(6)

)

94

M131991 20 HANIINAFBY One Size Fits All :nMsldnsuuanieaftueavaideiiey

Aulwannsaveay Eessaar

N3Y

TABLE_ NAME | COLUMN_NA | CNT TABLE R | CNT COLUMN | TYPE (FN/FP/TP)
ME ECORD RECORD

AGENT LOGIN 3 3 TP

CALL_AGENT | AGENT NAME |3 3 FP
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W3Y

TABLE_NAME | COLUMN NA | CNT TABLE R | CNT_COLUMN_ | TYPE (FN/FP/TP)
ME ECORD RECORD

CALL_AGENT | AGENT NO 3 3 TP

ITEMS account id 4 4 TP

Essar

TABLE_NAME TYPE (FN/FP/TP)

AGENT TP

AGENT NO FN

LINE_AGENT FP

ITEMS FN

M13199 21 518N MAFIULALIATIATINNTI9VRFIUTaYATIARIEIMTUNTNAGDY Leave

Out the Constraints

nNstinAEay UsTaA

1 | asavaeunansilugiudeua

A15199 22 HaN1SNAEU Leave Out the Constraints 31NN1S AN IULYNLDERAILDAVDY

va o

a = o g
W7 B UAUlNEALINSava9 Eessaar

{3de: 8337 1
TABLE_NAME COLUMN_NAME | ConstraintType IS_EXI
STS

ACCOUNT 2017 NULL CHECK _CONSTRAINT 0
ACCOUNT 2017 NULL DEFAULT CONSTRAINT 0
ACCOUNT 2017 NULL FOREIGN_KEY CONSTRAINT 0
ACCOUNT_2017 NULL UNIQUE_CONSTRAINT 0
ACCOUNT_2017 account_id PRIMARY_KEY CONSTRAINT 1
AGENT NULL CHECK_CONSTRAINT 0
AGENT NULL DEFAULT CONSTRAINT 0
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TABLE NAME COLUMN_NAME | ConstraintType IS_EXI
STS
AGENT NULL FOREIGN_KEY CONSTRAINT 0
AGENT NULL UNIQUE _CONSTRAINT 0
AGENT ID PRIMARY KEY CONSTRAINT 1
Attribute data NULL CHECK CONSTRAINT 0
Attribute_data NULL DEFAULT _CONSTRAINT 0
Attribute_data NULL FOREIGN_KEY CONSTRAINT 0
Attribute_data NULL UNIQUE CONSTRAINT 0
Attribute data Attr_id PRIMARY KEY CONSTRAINT 1
CALL AGENT NULL CHECK CONSTRAINT 0
CALL AGENT NULL DEFAULT CONSTRAINT 0
CALL AGENT NULL FOREIGN_KEY CONSTRAINT 0
CALL AGENT NULL UNIQUE_CONSTRAINT 0
CALL_AGENT AGENT ID PRIMARY KEY CONSTRAINT 1
CONTACT 2018 NULL CHECK _CONSTRAINT 0
CONTACT 2018 NULL DEFAULT _CONSTRAINT 0
CONTACT 2018 NULL FOREIGN_KEY CONSTRAINT 0
CONTACT 2018 NULL UNIQUE_CONSTRAINT 0
CONTACT 2018 contact id PRIMARY KEY CONSTRAINT 1
EMPOYEE NULL CHECK _CONSTRAINT 0
EMPOYEE NULL DEFAULT _CONSTRAINT 0
EMPOYEE NULL FOREIGN_KEY CONSTRAINT 0
EMPOYEE NULL UNIQUE_CONSTRAINT 0
EMPOYEE emp_id PRIMARY KEY CONSTRAINT 1
EMPOYEE 2010 NULL CHECK _CONSTRAINT 0
EMPOYEE 2010 NULL DEFAULT _CONSTRAINT 0
EMPOYEE 2010 NULL FOREIGN_KEY CONSTRAINT 0
EMPOYEE 2010 NULL UNIQUE_CONSTRAINT 0
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TABLE_NAME COLUMN_NAME | ConstraintType IS_EXI
STS
EMPOYEE 2010 emp_id PRIMARY_KEY CONSTRAINT 1
EMPOYEE_SHIFT NULL CHECK_CONSTRAINT 0
EMPOYEE_SHIFT NULL DEFAULT CONSTRAINT 0
EMPOYEE_SHIFT NULL FOREIGN_KEY_CONSTRAINT 0
EMPOYEE_SHIFT NULL PRIMARY KEY CONSTRAINT 0
EMPOYEE_SHIFT NULL UNIQUE_CONSTRAINT 0
ITEMS NULL CHECK_CONSTRAINT 0
ITEMS NULL DEFAULT CONSTRAINT 0
ITEMS NULL FOREIGN_KEY_CONSTRAINT 0
ITEMS NULL UNIQUE_CONSTRAINT 0
ITEMS ltems_id PRIMARY KEY CONSTRAINT 1
LINE_AGENT NULL CHECK_CONSTRAINT 0
LINE_AGENT NULL DEFAULT CONSTRAINT 0
LINE_AGENT NULL FOREIGN_KEY_CONSTRAINT 0
LINE_AGENT NULL UNIQUE_CONSTRAINT 0
LINE_AGENT D PRIMARY _KEY CONSTRAINT 1
line_Items NULL CHECK_CONSTRAINT 0
line_Items NULL DEFAULT CONSTRAINT 0
line_Items NULL FOREIGN_KEY_CONSTRAINT 0
line_Items NULL UNIQUE_CONSTRAINT 0
line_Items L_ltems_id PRIMARY KEY CONSTRAINT 1
LINK_CODE NULL CHECK_CONSTRAINT 0
LINK_CODE NULL DEFAULT CONSTRAINT 0
LINK_CODE NULL FOREIGN_KEY_CONSTRAINT 0
LINK_CODE NULL UNIQUE_CONSTRAINT 0
LINK_CODE LINK_ID PRIMARY_KEY CONSTRAINT 1
LOOKUP_CODE NULL CHECK_CONSTRAINT 0
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TABLE_NAME COLUMN_NAME | ConstraintType IS_EXI
STS
LOOKUP_CODE NULL DEFAULT _CONSTRAINT 0
LOOKUP_CODE NULL FOREIGN_KEY_CONSTRAINT 0
LOOKUP_CODE NULL UNIQUE_CONSTRAINT 0
LOOKUP_CODE CODE_ID PRIMARY KEY CONSTRAINT 1
ORDER 2011 NULL CHECK_CONSTRAINT 0
ORDER 2011 NULL DEFAULT _CONSTRAINT 0
ORDER 2011 NULL FOREIGN_KEY_CONSTRAINT 0
ORDER 2011 NULL UNIQUE_CONSTRAINT 0
ORDER 2011 order id PRIMARY_KEY CONSTRAINT 1
ORDER 2012 NULL CHECK_CONSTRAINT 0
ORDER 2012 NULL DEFAULT_CONSTRAINT 0
ORDER 2012 NULL FOREIGN_KEY_CONSTRAINT 0
ORDER 2012 NULL UNIQUE_CONSTRAINT 0
ORDER 2012 order id PRIMARY_KEY CONSTRAINT 1
ORDER 2013 NULL CHECK_CONSTRAINT 0
ORDER 2013 NULL DEFAULT_CONSTRAINT 0
ORDER 2013 NULL FOREIGN_KEY_CONSTRAINT 0
ORDER 2013 NULL UNIQUE_CONSTRAINT 0
ORDER_2013 order id PRIMARY KEY CONSTRAINT 1
ORDER A NULL CHECK_CONSTRAINT 0
ORDER A NULL DEFAULT CONSTRAINT 0
ORDER_A NULL FOREIGN_KEY_CONSTRAINT 0
ORDER_A NULL UNIQUE_CONSTRAINT 0
ORDER A order id PRIMARY KEY CONSTRAINT 1
ORDER B NULL CHECK_CONSTRAINT 0
ORDER B NULL DEFAULT _CONSTRAINT 0
ORDER B NULL FOREIGN_KEY_CONSTRAINT 0
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TABLE_NAME COLUMN NAME | ConstraintType IS_EXI
STS
ORDER B NULL UNIQUE_CONSTRAINT 0
ORDER B order id PRIMARY_KEY CONSTRAINT 1
ORDER Y2015 NULL CHECK_CONSTRAINT 0
ORDER Y2015 NULL DEFAULT CONSTRAINT 0
ORDER_Y2015 NULL FOREIGN_KEY CONSTRAINT 0
ORDER_Y2015 NULL UNIQUE_CONSTRAINT 0
ORDER_Y2015 order id PRIMARY KEY CONSTRAINT 1
ORDER Y2016 NULL CHECK_CONSTRAINT 0
ORDER Y2016 NULL DEFAULT CONSTRAINT 0
ORDER Y2016 NULL FOREIGN_KEY CONSTRAINT 0
ORDER_Y2016 NULL UNIQUE_CONSTRAINT 0
ORDER_Y2016 order id PRIMARY _KEY CONSTRAINT 1
ORDER_Y2017 NULL CHECK_CONSTRAINT 0
ORDER_Y2017 NULL DEFAULT CONSTRAINT 0
ORDER_Y2017 NULL FOREIGN_KEY_CONSTRAINT 0
ORDER_Y2017 NULL UNIQUE_CONSTRAINT 0
ORDER_Y2017 order id PRIMARY KEY CONSTRAINT 1
ORDERX 2014 NULL CHECK_CONSTRAINT 0
ORDERX_2014 NULL DEFAULT CONSTRAINT 0
ORDERX_2014 NULL FOREIGN_KEY_CONSTRAINT 0
ORDERX_2014 NULL UNIQUE_CONSTRAINT 0
ORDERX 2014 order id PRIMARY KEY CONSTRAINT 1
PRODUCT CATEGORY | NULL CHECK_CONSTRAINT 0
PRODUCT CATEGORY | NULL DEFAULT CONSTRAINT 0
PRODUCT CATEGORY | NULL FOREIGN_KEY_CONSTRAINT 0
PRODUCT CATEGORY | NULL PRIMARY_KEY CONSTRAINT 0
PRODUCT CATEGORY | NULL UNIQUE_CONSTRAINT 0
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TABLE NAME COLUMN_NAME | ConstraintType IS EXI
STS

PRODUCTS NULL CHECK _CONSTRAINT 0
PRODUCTS NULL DEFAULT _CONSTRAINT 0
PRODUCTS NULL UNIQUE CONSTRAINT 0
PRODUCTS PARENT ID FOREIGN KEY CONSTRAINT 1
PRODUCTS PRODUCT NO PRIMARY KEY CONSTRAINT 1
Hide: 33461 2
TABLE NAME | COLUMN NAM | CNT TABLE RE | CNT COLUMN | TYPE

E CORD RECORD (FN/FP/TP)
AGENT LOGIN 3 317TP
CALL AGENT | AGENT NAME 3 317TP
CALL AGENT | AGENT _NO 3 317TP
Comments issue_type 3 317TP
EMPOYEE account_name ! 1]7TP
EMPOYEE address1 1 1]FP
EMPOYEE address2 1 1|FP
EMPOYEE address3 1 1|FP
ITEMS account id a4 a| TP
Essar: 353367 1
primary_ | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column_sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu

ame mn_n
ame
public agent id public line_ag | id TP
ent
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public empoye | emp_id public empoy |emp_ | FP
e ee 201 | id
0
public empoye | emp id public empoy | emp (Gzijg’l)
e ee shif | id
t
public empoye | emp id public empoy |emp_ | FP
e 2010 ee shif | id
t
public empoye | emp _id public empoy | emp_ (ngi;ﬂ)
e 2010 ee id
public line_age |id public agent |id TP
nt
public order 20 | order_id public order_ | order | FP
11 b id
public order 20 | order _id public order | order | FP
11 y2016 | id
public order 20 | order id public order | order | FP
11 y2015 | id
public order 20 | order _id public order | order | FP
11 2012 _id
public order_20 | order _id public order | order | FP
11 2013 | id
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public order 20 | order id public order | order | FP
11 y2017 | id
public order 20 | order id public orderx | order | FP
11 2014 | id
public order 20 | order id public order | order | FP
11 a _id
public order 20 | order id public order | order | FP
12 y2016 | id
public order_20 | order id public order_ | order (6??’1)
12 2011 _id
public order 20 | order id public order_ | order | FP
12 y2017 | id
public order 20 | order _id public order | order | FP
12 2013 _id
public order 20 | order_id public orderx | order | FP
12 2014 | id
public order_20 | order _id public order | order | FP
12 a _id
public order 20 | order id public order | order | FP
12 b _id
public order_20 | order _id public order | order | FP
12 y2015 | id
public order 20 | order id public order | order | FP
13 y2017 | id
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public order 20 | order id public order | order (41)
13 2012 _id
public order 20 | order id public orderx | order | FP
13 2014 | id
public order 20 | order id public order | order | FP
13 a id
public order 20 | order id public order | order | FP
13 y2016 | id
public order_20 | order id public order | order | FP
13 b id
public order 20 | order id public order_ | order (%)
13 2011 | id
public order 20 | order _id public order | order | FP
13 y2015 | id
public order a | order id public order_ | order (%)
2011 | id
public order a | order id public order | order (%)
2012 | id
public order a | order id public order | order | FP
y2015 | id
public order a | order id public order | order (%)
2013 | id
public order a | order id public order | order | FP
b id
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public order a | order id public order | order | FP
y2016 | id
public order a | order id public order | order | FP
y2017 | id
public order a | order id public orderx | order | FP
2014 | id
public order b | order id public orderx | order | FP
2014 | id
public order b | order id public order_ | order (%)
2013 | id
public order b | order id public order_ | order (%)
2012 | id
public order b | order id public order_ | order (%)
2011 | id
public order b | order_id public order_ | order | FP
y2017 | id
public order b | order _id public order | order | FP
y2015 | id
public order b | order id public order | order | FP
y2016 | id
public order b | order id public order | order (%)
a _id
public order y2 | order id public orderx | order | FP
015 2014 | id
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public order y2 | order id public order | order (41)
015 b id
public order y2 | order id public order | order (sgr])
015 2012 | id
public order y2 | order id public order | order (%)
015 y2017 | id
public order y2 | order id public order | order | FP
015 y2016 | id
public order_y2 | order _id public order_ | order (6??’1)
015 a id
public order y2 | order id public order_ | order (%)
015 2013 _id
public order_y2 | order _id public order_ | order (6??’1)
015 2011 _id
public order y2 | order id public order_ | order (%)
016 b id
public order_y2 | order _id public order_ | order (ngjgﬂ)
016 y2015 | id
public order y2 | order id public order_ | order (6&91;’1)
016 2011 _id
public order_y2 | order _id public order_ | order (ngjgﬂ)
016 2013 | id
public order y2 | order id public order_ | order (6{1‘;’1)
016 a _id
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public order y2 | order id public order | order | FP
016 y2017 | id
public order y2 | order id public orderx | order | FP
016 2014 | id
public order y2 | order id public order | order (%)
016 2012 _id
public order y2 | order id public order | order (%)
017 b _id
public order_y2 | order _id public order_ | order (6??’1)
017 2013 _id
public order y2 | order id public order_ | order (%)
017 y2015 | id
public order_y2 | order _id public order_ | order (6??’1)
017 a id
public order y2 | order id public orderx |order |fp
017 2014 | id
public order_y2 | order _id public order_ | order (ngjgﬂ)
017 2011 _id
public order y2 | order id public order_ | order (6&91;’1)
017 2012 _id
public order_y2 | order _id public order_ | order (ngjgﬂ)
017 y2016 | id
public orderx 2 | order id public order_ | order (6{1‘;’1)
014 2012 _id
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Essar: 35336 1
primary | primary_ | primary_colu | dependent | depen | depe | TYPE
table sc | table na | mn_name column _sch | dent t | ndent | (FN/FP/TP)
hema me ema able n | colu
ame mn_n
ame
public orderx 2 | order id public order | order (41)
014 2011 _id
public orderx 2 | order id public order | order (Gzijg’l)
014 a id
public orderx 2 | order id public order | order (%)
014 y2017 | id
public orderx 2 | order id public order | order (%)
014 b id
public orderx 2 | order id public order_ | order (%)
014 y2016 | id
public orderx 2 | order id public order_ | order (%)
014 y2015 | id
public orderx 2 | order id public order_ | order (%)
014 2013 _id
Essar: 353307 2
table schema table_name TYPE (FN/FP/TP)
public account_2017 TP
public attribute_data TP
public call_agent TP
public contact 2018 TP
public empoyee TP
public empoyee 2010 TP
public empoyee_shift TP
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Essar: 357987 2

table schema table name TYPE (FN/FP/TP)
public items TP
public line_agent TP
public line_items TP
public link_code TP
public lookup_code TP
public order 2011 TP
public order 2012 TP
public order 2013 TP
public order a TP
public order b TP
public order y2015 TP
public order_y2016 TP
public order y2017 TP
public orderx 2014 TP
public product_category TP
public products_cate price TP
agent FN

A15199 23 i']‘c’]ﬂ'ﬁVlﬂﬁ’e]‘ULLﬁZIﬂ’i\iﬁ%’]\iW]’i’]Q‘ll’e]xig’]usl’l’fz)gﬁﬁ'm’e]s?ﬁ']‘l’l%‘l]ﬂ’]’i‘l’lﬂﬁé]\‘l Use a

Generic Attribute Table

1Al
IUTTES - .
NAED . LOEPILEA VYA
A
U
1 CREATE TABLE INSERT INTO LOOKUP_CODE

LOOKUP_CODE ( | (CODE_ID,CODE_NAME,CODE_VALUES)
CODE ID int VALUES (11,ORDER_PROCESS',01-
CONSTRAINT COOKING),

bfirstkey (12,ORDER_PROCESS','02-INPROCESS),
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AU

I2510]

IUTTES

13
A

LOAAILDA

PRIMARY KEY,
CODE_NAME
varchar(25)
NULL,
CODE_VALUES
varchar(25) NULL
)

(13,ORDER_PROCESS','03-SEND'),
(21,ORDER_STAGE',01-NEW"),
(22,ORDER_STAGE','02-INPROCESS)),
(23,ORDER_STAGE','03-CANCEL))

CREATE TABLE
Attribute data (
Attr_id int
CONSTRAINT
bsecondkey
PRIMARY KEY,
Attr_name

varchar(250) )

CREATE TABLE
LINK_CODE (
LINK_ID int
CONSTRAINT
bthirdkey
PRIMARY KEY,
LINK_CODE_NAM
E varchar(25)
NULL,
LINK_CODE_ID
varchar(25) NULL
)

INSERT INTO LINK_CODE
([LINK_ID],[LINK_CODE_NAMEL,[LINK_CODE |
b))

VALUES (11,'ORDER_PROCESS','01-
COOKING'),

(12,ORDER_PROCESS','02-INPROCESS)),
(13,ORDER_PROCESS','03-SEND)),

(21,ORDER_STAGE',01-NEW'),

(22,ORDER_STAGE','02-INPROCESS),

(23,ORDER_STAGE','03-CANCEL')
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A15199 24 Wan1sNAEaU Use a Generic Attribute Table 210N15 NS IUKINLDEALD

avaIveiieuiulnaninsavas Eessaar

ekl
total_d
table_name column_name column data | ata du | TYPE (FN/FP/TP)
P
CALL AGENT MANAGER NAME | MD0O1 3| FP
LOOKUP_COD ORDER_PROCES
E CODE_NAME S 3|TP
LOOKUP_COD
E CODE_NAME ORDER_STAGE 3
LOOKUP_COD
E CODE_VALUES 02-INPROCESS 2| TP
LINK_ CODE_NAM | ORDER PROCES
LINK_CODE E S 3|TP
LINK_CODE_NAM
LINK_CODE E ORDER_STAGE 3
Essar
table schema table_name TYPE (FN/FP/TP)
public link_code TP
public attribute_data FP
CODE_NAME FN
CODE_VALUES FN
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M15197 25 $1EN1IMAFRULALIATIEFIIANTINYRIgIudRYaTIARIEINTUNTIMNAGDY Use

Dual-Purpose Foreign Key

vl - .
LDEIAILLDE vadla
G RIY
1 | CREATE TABLE Comments INSERT INTO Comments
(comment id int PRIMARY KEY, (comment _id
issue_type VARCHAR(20), Jissue type
issue id int NOT NULL, Jissue id
author int NOT NULL, ,author
comment_date date, ,comment_date
comment TEXT); ,comment)
VALUES
( 1,AGENT',1,1,null,null),
( 2,EMPLOYEE',1,1,null,null),

A19199 26 Wan1INAdaU Use Dual-Purpose Foreign Key 21nn1sldnsiuusntoafaue

ya o IS [ <
iﬂ“U'eNEd'JQEJWIEJUﬂUIWﬂG]Lﬂiﬁ‘UGQ Eessaar

NI
U

TABLE NAME | COLUMN_NAME | DATA DUALPURPOSE

Comments issue_type AGENT
Comments issue_type EMPOYEE
Essar

Talwananadns




M13199 27 s1en1magaunazlATIaiemevesgIudeayadnasdmiun1snaaes

Create Multiple Columns

=
LAUN

nnaau

LOAAILDA

CREATE TABLE EMPOYEE SHIFT (
emp_id char(5) ,

shift1 varchar(40),

shift2 varchar(40),

shift3 varchar(40))

CREATE TABLE CONTACT 2018 (
contact id char(5) CONSTRAINT tenthkey PRIMARY KEY,
contact name varchar(40),
address1 varchar(40),
address2 varchar(40),
address3 varchar(40),
create_contact date date

);

CREATE TABLE ACCOUNT 2017 (
account_id char(5) CONSTRAINT eleventhkey PRIMARY KEY,
account_name varchar(40),
address1 varchar(40),
address?2 varchar(40),
address3 varchar(40),
create_contact date date

);

CREATE TABLE EMPOYEE (
emp_id char(5) CONSTRAINT tweleth PRIMARY KEY,
account_name varchar(40),
address1 varchar(40),

address2 varchar(20),

112
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LU

nngaau

LWARILDA

address3

);

create_contact date date

varchar(10),

4 | CREATE TABLE EMPOYEE 2010 (

);

emp_id char(5) CONSTRAINT thirteenth PRIMARY KEY,
account_name varchar(40),
address1 varchar(40),

address2 varchar(20),

address3 varchar(10),

A15197 28 WAN1SNAGBU Create Multiple Columns MANSIENIUUBALDEAILDAVDS

a o

F2 = (% (3
W7 piisunulnannsaves Eessaar

VA o

B398

TABLE_NAME COLUMN_NAME TYPE (FN/FP/TP)
EMPLOYEE shiftl TP
EMPLOYEE shift2

EMPLOYEE shift3

ACCOUNT 2017 address1 FP
ACCOUNT 2017 address2

ACCOUNT 2017 address3

CONTACT 2018 address1 FP
CONTACT 2018 address2

CONTACT 2018 address3
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Essar

table name column1l column2 TYPE (FN/FP/TP)
empoyee_shift | shift3 shiftl TP
empoyee_shift | shift3 shift2

empoyee_shift | shift2 shiftl

empoyee_shift | shift2 shift3

empoyee shift | shiftl shift2

empoyee shift | shiftl shift3

account 2017 | addressl address2 FP
account 2017 | addressl address3

account 2017 address2 address1

account 2017 address2 address3

account 2017 address3 address1

account 2017 | address3 address2

contact 2018 address2 address1 FP
contact 2018 address2 address3

contact 2018 address1 address2

contact 2018 address1 address3

contact 2018 address3 address1

contact 2018 address3 address2
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M13199 29 T1en1mMeFaULAZlATIETIINNTINvRIgIUTaYaTIARIE M UNINAGaY Clone

Tables or Columns

X R
RLGPIRS

2GRN
1 CREATE TABLE ORDER 2011 (

order id char(5) CONSTRAINT firstkey PRIMARY KEY,

product_code varchar(40),
employee id integer,
order date date,
unit_price numeric (20,2),
total_price numeric (20,2)
);
CREATE TABLE ORDER 2012 (
order _id char(5) CONSTRAINT secondkey PRIMARY KEY,

product_code varchar(40),
employee id integer,
order_date date,
unit_price numeric (20,2),
total_price numeric (20,2)
);
CREATE TABLE ORDER 2013 (
order id char(5) CONSTRAINT thirdkey PRIMARY KEY,

product_code varchar(40),
employee id integer,
order_date date,
unit_price numeric (20,2),
total_price numeric (20,2)
);
2 CREATE TABLE ORDERX 2014 (
order _id char(5) CONSTRAINT forthkey PRIMARY KEY,
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LU

nngaau

LWAAILDA

product_code varchar(40),
employee id integer,
order date date,

total_price numeric (20,2)

);

CREATE TABLE ORDER A (
order id char(5) CONSTRAINT fifthkey PRIMARY KEY,
product code varchar(40),
employee id integer,
order_date date,
total_price numeric (20,2)

);

CREATE TABLE ORDER B (
order id char(5) CONSTRAINT sixthkey PRIMARY KEY,
product_code varchar(40),
employee id integer,
order_date date,
unit_price numeric (20,2),
total_price numeric (20,2)

);

CREATE TABLE ORDER Y2015 (

order_id char(5) CONSTRAINT seventkey PRIMARY KEY,

product_code varchar(40),
employee id integer,
order _date date,

unit_price numeric (20,2),

total_price numeric (20,2)
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LU

nngaau

LWAAILDA

CREATE TABLE ORDER Y2016 (
order _id char(5) CONSTRAINT eightkey PRIMARY KEY,
product_code varchar(40),
employee id integer,
order_date date,
unit_price numeric (20,2),
total_price numeric (20,2)

);

CREATE TABLE ORDER Y2017 (
order _id char(5) CONSTRAINT ninthkey PRIMARY KEY,
product code varchar(40),
employee id integer,
order_date date

);

CREATE TABLE CONTACT 2018 (
contact id char(5) CONSTRAINT tenthkey PRIMARY KEY,
contact_name varchar(40),
address1 varchar(40),
address?2 varchar(40),
address3 varchar(40),
create contact date date

);

CREATE TABLE ACCOUNT 2017 (
account id char(5) CONSTRAINT eleventhkey PRIMARY KEY,
account_name varchar(40),
address1 varchar(40),

address2 varchar(40),

address3 varchar(40),
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LU

nngaau

LWAAILDA

create _contact date date
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A15199% 30 Han1snagau Clone Tables or Columns 31NNS5 MNTIUBLINLDARILIAVDY

fadeisuiulnaninsaves Eessaar

ekl

TABLE NAME | CHK_TABLE_NAME | TOTAL COLUMN TYPE (FN/FP/TP)
ACCOUNT 2017 | CONTACT 2018 6 | FP
ORDER 2011 ORDER 2012 6| TP
ORDER 2011 ORDER 2013 6| TP
ORDER_2011 ORDERX 2014 6| TP
ORDER_2012 ORDER_2013 6| TP
ORDER_2012 ORDERX 2014 6| TP
ORDER 2013 ORDERX 2014 6| TP
ORDER A ORDER B 5|TP
ORDER_Y2015 ORDER_2011 6| TP
ORDER Y2015 ORDER 2012 6| TP
ORDER Y2015 ORDER 2013 6| TP
ORDER_Y2015 ORDER Y2016 6| TP
ORDER_Y2015 ORDERX 2014 6| TP
ORDER_ Y2016 ORDER_2011 6| TP
ORDER Y2016 ORDER 2012 6| TP
ORDER Y2016 ORDER 2013 6| TP
ORDER Y2016 ORDERX 2014 6| TP

Essar
table _schema | table name table schema- | table name-2 | TYPE
2 (FN/FP/TP)
public order_2011 public order 2012 TP
public order_2011 public order 2013 TP
public order 2012 public order 2011 (sgﬂ)
public order 2012 public order 2013 TP
public order 2013 public order 2011 (6{?’])
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Essar
table schema | table name table schema- | table name-2 | TYPE
2 (FN/FP/TP)

public order 2013 public order 2012 (41)

public order_y2015 public order y2016 | TP

public order y2016 public order y2015 (68;’1)
ORDER A ORDER B FN
ORDER_2011 ORDERX 2014 | FN
ORDER_2012 ORDERX 2014 | FN
ORDER_2013 ORDERX 2014 | FN
ORDER Y2015 ORDERX 2014 | FN
ORDER Y2016 ORDERX 2014 | FN
ORDER Y2015 ORDER 2011 FN
ORDER Y2015 ORDER 2012 FN
ORDER Y2015 ORDER 2013 FN
ORDER Y2016 ORDER_2011 FN
ORDER Y2016 ORDER_2012 FN
ORDER Y2016 ORDER_2013 FN




AANUIN A

= = a v
'i’]EJ68LE]Elﬂﬂﬂi%ﬂaaﬂiLLWﬂﬂaiﬂﬁ’]u%aHa

A15197 31 %LLWﬂma%ﬂg’m{l'a;daﬁ?a Replace One to Many with Associative Table

294 LdRLALBURALNWALATY Format Comma-Separated Lists

D e - R Y NAINLUNITIUNANDI
AauaLliun1sIunAnesegutoya

s1udoya
a9 Y
LEAILDAADNUIUA LOAAILDAADNUIUA
SELECT ITEMS_ID , ACCOUNT_ID, SELECT ITEMS_ID P
LEFT(ACCOUNT_ID,Z) AS ACCOUNT_IDl , ACCOUNT_ID

FROM ITEMS TAG

RIGHT (ACCOUNT_ ID,2) AS ACCOUNT ID2
WHERE ACCOUNT ID =

FROM ITEMS
WHERE ACCOUNT ID LIKE

|12|

%12, %"

NanseNInN1g (Execute) NansENINg (Execute)

ITEMS | | ACCOUNT | ACCOUNT | ACCOUNT ITEMS | ITEMS | | ACCOUNT
D _ID _ID1 _ID2 D |D D
1 12,23 v 23 1 12 23
2 12,89 12 89 2 12 89

M13199 32 SurlAne3egrudayade Introduce New Column a9 LaaRAdLDAKLDURA

UWaLAsuY Always Depend on One’s Parent

Aausliun1ssunanasegudoya

nasnnfiun1ssunaneiegrudeya

LOAATLDARDNNIUA

SELECT CATEGORY ID , PARENT ID
FROM DBO.ORD_PRODUCT CATEGORY

LOEAILDARDNNTIUA

SELECT CATEGORY ID , PATH ROOT
FROM DBO.ORD_ PRODUCT CATEGORY
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naualiun1sIunaAnasegudaya

nastiumsIuvanesegrudaya

NanseNINIg (Execute)

NansENIN1g (Execute)

category id parent id category id path root

201001071 200911249 201001071 201001071/200911249
201001072 200911249 201001072 201001072/200911249
201001073 200911249 201001073 201001072/200911249

M13197 33 JunAne3egudayanie Replace Surrogate Key with Natural Key uaz

Drop Column 984 LadALaaLaURLNALATY One Size Fits All

Aaualiun1ssunaAnasegudaya

nastunsIuvanesegrudaya

1A598519M1919

- E dboAGENT
-1 1 Columns

¢ 1D (PK, int, not null)
=] LOGIN (varchar(100), null)
=] MAME (varchar{40), null)

=] ADDRESS (varchar(40), null)

- & dbo AGENT
- 1 Columns
=] 1D {int, null)
:{ LOGIM (PE, warchar(100), not null)
=] MAME (varchar(40), null)
=] ADDRESS (varchar(40), null)

TA598319m1979
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naualiun1sIunaAnasegudaya

nastiumMsIuvanesegrudaya

174 173
nsudludaya nsudludaya
D LOGIN NAME ADDRESS o) Lo NAME ACDRESS
1 S0MC SOMCHI 100,423 AL SOMCHL AL ML
2 soMyY SOMYIN 12 AL SOMYIN AL AL
AL MLEL ML ML
3 SOMS SOMSRI 86/63
AL MEL ML NULL

Micresoft 5QL Server Management Studic

o Invalid value for cell {row 3, column 2).

The changed value in this cell was not recognized as valid.

Met Framework Data Type: String
Error Message: Cell does not allow MNULL.

Type a value appropriate for the data type or press ESC to cail

change.
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M13199 34 SurlAne3egrudayanis Introduce New Column, Constraint Make

column non-nullable , Add foreign key Constraint , Introduce Default Value

Replace One to Many with Associative Table ¥84 ladfAuaLIURALNALASY Leave

Out the Constraints

nauaniiun1sIunAnesegutaya

nasAiunTunAne3sgudaya

TA598319A1579

= = dbo.CALL_AGENT

=R Columns

:{ AGENT_ID (PE, varchar(3), not null)

Z] AGEMT_MO (varchar(g), null)
] AGEMT _MAME (varchar{100), null)

=] MAMAGER_MAME (varchar(40), null)

[ Keys

[ Constraints
[ Triggers
[ Indexes
[ Statistics

=

TA598319m1979

=l dbo.CALL_AGEMT
= 3 Columns
';’ AGEMNT_ID (PE, warchar(3), not nul
Z] AGEMT MO (varchar(), null)
Z] AGENT_MAME (varchar(100), null)
=] MAMNAGER_MAME (varchar(40), ni
[ Keys
1 Constraints
[ Triggers
1 Indexes
[ Statistics

=l dbo.Comments = dbo.Comments
= dbo CONTACT_2018 =l dbo,COMTACT_ 2018
= = dbo.EMPOYEE = = dbo.EMPOYEE
= 4 Columns = 3 Columns
¢ emp_id (PK, varchar(3), not null) ¥ emp_id (PK, FK, varchar(3), not ny
Z] account_name (varchar(40), null) Z] account_name (varchar(40), null)
=] shift1 (varchar(40), null) =] shift1 (varchar(40], null)
=] shift2 (varchar(40), null) =] shift2 (varchar(40), null)
=] shift3 (varchar(40), null) =] shift3 (varchar(40), null)
=] address1 {varchar(40), null) Z] address (varchar(40), null)
=] address2 (varchar(20), null) =] address2 (varchar(20), null)
Z] address3 (varchar(10), null) =] address3 (varchar(10], null)
PRERRLRHT PRERNGRHT
AGEN | AGENT | AGENT | MANAGER AGEN | AGENT | AGENT | MANAGER
T 1D _NO NAME _NAME T1D _NO NAME _NAME
1| 50014 | SOMCHI | MD001 11 50014 | SOMCHI | MD001
5 5
2| 50015 | SOMYIN | MD0O0O1 2| 50015 | SOMYIN | MD0OO1
6 6
3| 50017 | SOMSRI | MD001 3| 50017 | SOMSRI | MD0O01
8 8
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nauaniiun1sIunAneseguteya

nasAiuMTunAne3sgudaya

v
nsudludaya

Taifinsudadeunisioules

Ml v
NI3LNLVVDYA
emp_id account_name shiftl shift2
1 SOMC ALLDAYSHIFT MNULL
2 S0MS5 MLLL ALLDAY
3 SOMY ML NLEL
7|4 © RosE O L NULL
#* MNULL MNULL MNULL MNULL
5) nat ol I
n Microsoft SCQL Server Management Studio ?

r(1

g o MNo row was updated.

The data in row 4 was not committed.

Error Source: Net S5qlClient Data Provider.

Error Message: The INSERT statement conflicted with the FOREIGM KEY
constraint "FK_EMPOYEE__emp_id__628FA481", The conflict occurred
in database "ORDERING_2", table "dbo.CALL_AGENT", column
"AGENT_ID".

The statement has been terminated.

Correct the errors and retry or press ESC to cancel the change(s).

r(3
4

;

M13199 35 SurlANe3eg1utayanie Introduce New table ¥4 LaaRILDALIURA

LWALASUY Use a Generic Attribute Table

nauAHUNTIUNANDIIgIUTaYA

nasniun1ssunaAne3egrudaya

LPFAILDAADNNIUA

SELECT COUNT (CODE_NAME)
FROM LOOKUP_CODE

WHERE CODE_NAME =
'ORDER PROCESS'

SELECT COUNT (CODE_NAME)
FROM LOOKUP_ CODE
WHERE CODE NAME = 'ORDER STAGE'

LRARILIARDNUIUA

SELECT COUNT (*) FROM
ORDER PROCESS

SELECT COUNT (*) FROM ORDER STAGE

NanszInN1g (Execute)

Count

3 Rows

Count

3 Rows

WNanseNINg (Execute)

Count

3 Rows

Count

3 Rows
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a5l 36 Fuvlane3egudayanie Split Table Add foreign key Constraint ¥as 1o

AduoaLaURALNALATY Use a Use Dual-Purpose Foreign Key

nauAHUNTIUNANDIgIUTRYA nasnfiun1ssunane3igrudeya
LEALIARIUNIUA LRHALIAABUNIUA
SELECT LOGIN FROM SELECT LOGIN FROM COMMENTS AGENT
( SELECT ISSUE ID FROM WHERE ISSUE ID = '1'
COMMENTS
WHERE ISSUE TYPE = 'AGENT' SELECT LOGIN FROM
UNION COMMENTS EMPOYEE
SELECT ISSUE ID FROM COMMENTS WHERE ISSUE ID = '2'
WHERE ISSUE TYPE = 'EMPOYEE')
ISSUE

INNER JOIN AGENT
ON AGENT.ID = ISSUE ID

NaN3ENIN13 (Execute) Nans¥yinN1g (Execute)
LOGIN LOGIN
SOMCHI SOMCHI
SOMYIN SOMYIN

A5197 37 ?LLWﬂMa%ﬂgﬂu%'aadaﬁ’w Replace One to many With Associative Table

299 LadALALBUALNALASY Create Multiple Columns

Ve A - - Y NAINWUUNITIUNANDI
nauAiuNTIUNANaIegIUTaYa

§1udoya
a9 Y
LOARILDARDNUTUA LRARILIARDNUIUA
SELECT EMP_ID,SHIFTI,SHIFTZ,SHIFT3 SELECT EMP_ID
FROM DBO.EMPOYEE WHERE SHIFT =
WHERE SHIFT1 = 'ALLDAYSHIFT' '"ALLDAYSHIFT

UNION

SELECT EMP_ID,SHIFT1,SHIFTZ2,SHIFT3
FROM DBO.EMPOYEE

WHERE SHIFT2 = 'ALLDAYSHIFT'

UNION

SELECT EMP_ID,SHIFT1,SHIFTZ2,SHIFT3
FROM DBO.EMPOYEE

WHERE SHIFT3 = 'ALLDAYSHIFT'
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nauAHuNTIUNANaIgIUdaYa

NI WIUNITIUNANDI

gudaya
NanszyiinNs (Execute) Nan3z¥iN13s (Execute)
EMP_ID SHIFT1 SHIFT2 SHIFT3 EMP_ID
1 ALLDAYSHIFT NULL NULL 1
2 NULL ALLDAYSHIFT NULL 2
3 NULL NULL ALLDAYSHIFT 3

M131991 38 SunlANe3egrudayanle Merge Table uaz Drop Table ¥as LaafuaaLaU

AuNALASY Clone Table or Column

nauAHUNTIUNANDIgIUTaYA

nasniun1ssunaAnesigutaya

LOFALDARDUNIUA

SELECT COUNT (ORDER_ID) FROM
DBO.ORDER DETATL

UNION

SELECT ORDER_ID FROM
DBO.ORDER DETAIL 2015

LOAAILDARDNNIUA

SELECT COUNT (ORDER_ID) FROM
DBO.ORDER DETATL

NanseInN1g (Execute)

Count

2619 Rows

WNanseNINg (Execute)

Count

2619 Rows
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UsziRdiWeuineninug
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wianyaueyy 91lla 1Hedun 14 unsian 2533 dusanisinwssiuuSygies
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2555

aa o w !
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