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Test data generation is one of the tasks that consumes a lot of cost and effort for
software testers because the generated test data need to be similar to the actual data in
both quantity and meaning. This thesis presents a tool to automate test data generation
for testers. The tool randomly generates test data according to the criteria supplied by
testers and source database. The criteria consist of database schema, logical
dependencies between fields in each table, referential integrity of database, quantity of
generated records, method of generation, and output format. The goal of this tool is to
generate test data that is meaningful as the actual data of the software under test. The
result of the testing of this tool with real software indicates that the tool could generate

test data that is meaningful to the software under test.
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<?xml version="1.0"?> } XML declaration

<IDOCTYPE BookStore
[ N
<IELEMENT BookStore (Book+)>
<IELEMENT Book (Title, Author, Date, ISBN, Publisher)>
<IELEMENT Title (#PCDATA)>

<IELEMENT Author (#PCDATA)> > DTD

<IELEMENT Date (#PCDATA)>
<IELEMENT ISBN (#PCDATA)>
<IELEMENT Publisher (#PCDATA)>

] _

<BookStore> \

<Book>

<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>1998</Date>
<ISBN>1-56592-235-2</ISBN>
<Publisher>McMillin Publishing</Publisher>

</Book>
<Book>
<Title>lllusions The Adventures of a Reluctant Messiah</Title>
<Author>Richard Bach</Author>
<Date>1977</Date>
<ISBN>0-440-34319-4</ISBN>
<Publisher>Dell Publishing Co.</Publisher>

</Book> /

</BookStore>

XML Data

717 2.1 fredrvenasidndifuues
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2.1.3 vandLanuaa®ANT (XML Schemas) [5]
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3. Hauiiluid@edng (Object-oriented) AagNTnaiaiindayaludine
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4. anunsauansdayaluwides (Set) 16

1
a

5. aTnivua IR amWAnaTee] SuNTeReaiy wiNiien s iuls

% ]

@ ¢ A A a o el -
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aaal

WULLRERAUATIA WU 2.1 uanaldnagn 2.2

u

<?xml version="1.0"?>

<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

317 2.2 Fatadndinueaannn
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2.2 uIaNLNI T
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2.2.3 TurboData [9]
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ANgU7l 3.2 urunmearalagsanailsynaufaauiaina  (Package) 3
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Use case: Set target- database connection
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Use case: Name new database schema
Actors: User
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Preconditions:

Steps:

1. fldiaanainapnunuesgndeya

2. @%ﬁwum%@Lmzﬁfm%mm@mﬁmmmgmimﬂ@ (Use
case; Name new database schema)

3. linvuningazidanzesanin1esgudeya

dl A o ¥ = 1
4. LATANHD [ﬂﬂ‘].l?llﬂ’]?@?q\?@ﬂﬂ’]"ﬂ‘ﬂ\?ﬁs’]uﬂﬂﬁﬂ@

Postconditions:

I Y | o demy
WPTRaNadINAANITRNT TRy A InsANeaTiae AN

° > A A
ﬂ"mu@@ﬂiuﬁquﬂﬂﬂ@ﬂ@ﬁ LATANNA

P = o = % Y A
AT NN 3.5 ?qﬂﬂzL@ﬂﬂmﬂ\‘]%ﬂLﬂ@@?qﬁﬂﬂﬂqﬂﬂ\igquﬁl”ﬂ?ﬂ@ﬂ':lilllﬂ

Use case: Create database schema manually
Actors: User
Goal: iWeainapnIresgudeyalusifiviiluguieyarerseciie

Y ¥ = a & :J/
I@ﬂmﬂmuaﬂ?‘ﬂﬂ?’m@&@ﬂWll‘ﬂ\mﬂN’W‘ﬂ\iﬂ’]%‘ﬂ'ﬂNﬂ@L‘ﬂ\iVNﬁNﬂ

Related use cases:

Specialization of: Create database schema

Preconditions:

Steps:

1. flidinenaivapuiresgudeyadanie
2. {linmuaTeuazAesLNeIR9aANITe9g U0y A
A v oA e = =
3. ATRINELAAIUTINFNNET LI AR ATBIARNITDN
k7
J1udeya
a9 U

4. {ldnsangensdeyaniluannnesgiudeya




A = o = Iy Y A
AT NN 3.5 ﬁ"]ﬂ@szﬂﬂﬂﬂJﬂ\‘i%’&Lﬂﬂﬂ?’mﬂﬂﬂ’mﬂﬂﬁ’]uﬂ@?ﬂ@ﬂ')ﬂllfi’] (5)

5. flinuandeyaresuiazniseluanniresgiudeys

6. fldrumnpruasan I lunsEnBeszninemnanaiifieanis

7. Eﬁ%ﬁﬁﬂuﬁmﬂiﬁuﬁiﬂﬁu@\iE]‘I‘IﬂZ?ZWJ"NLﬂm%ﬂﬁqﬂ@ﬁﬁﬂ\mﬁﬁ‘
neluwsiaznneng

8. fldtudunisiuindeyamaazidenresannizesgiudeya

9. wisedNenaLiuNITai9aANITB9g udeya

Postconditions: \TeNieas s R8s Iuteya e aziBe AN 1

AmunasugmdeyazesAsedde

FIN9NN 3.6 F1UATIBEAIBNAAAATINAANTTBS g 1l aaIN g WTRyAsUNIg

Use case: Create database schema from source database
Actors: User
Goal: WeaF1eannnaesgudeya v lflugudeyaresrsesiie

TngeuuangudeyasiunieiumInsdense

Related use cases: Specialization of: Create database schema

g £ v d‘ % dl ! %'/ 4 a Y a 1
Preconditions: FuteyanunIReInIaTanseuienlaliiiniseg)
Steps: 1. flfaenaivapuizesgudeyaanngiudeyasiunig

2. fldnvunTeuszAesLeTesann1eegudeya
3. AreaNaLanIntisgiudeyameaziBaAn T aNs ey
¥ L%
Frudagyasiunig
¥ A a 12 dl k% dl !
. Hidimenaiinaesgndeyanisiesnisidesse
- glnuuanIaiees (Parameters) M4 AN siHaxse
- flatiududayanlilunnsdausie

. inresiaiTensaiug udayasiunig

o ~N o o s

A A = = Iy
. Lﬂ?ﬂﬂﬂﬂ@qu?qﬂ@:ﬂ@ﬂ@m@ﬂ@ﬂﬂ’m@ﬂg’]uﬂﬂ@ﬂ@@qﬂ

FIUTRYAAUNNUAZLAAINANIE1UTRYA

9. wisaeNenauiuNIsaiaANITesgudeya
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Postconditions:

dl =l (% a 1 1 = dl 1%
Lﬂﬁ"ﬂ\ﬂﬂ'ﬂ@i’]\?@ﬂmqﬁlﬂ\ﬁﬁquﬁl'ﬂﬂﬂﬂlﬂmmqmiqﬂﬂzL@ﬂﬂW1m@qﬂ
> v = PR o
ﬁ’]u HN AUNINTIEN WNENTIENITANTINTBHA T18NTTLUR
%@H@IuLLﬁiﬂxmq?q\j LL@zﬂqf]Nﬂﬁ@ﬂquLuﬂhl?élq\ja\ﬁ‘ﬁﬁﬂdq\?

v
FINT NI

A = a = o
AT NN 3.7 ?"Iﬂ@m@ﬂmﬂ]ﬂﬁ%ﬂLﬂ@Lﬂﬂ@ﬂquﬂﬂﬁqum@H@

Use case: Open database schema
Actors: User
Goal: Waitlnldafnnresgndeyaiinnaililuguiaystes

C
LATANHNBLLAT

Related use cases:

Includes: Select database schema

Preconditions:

Steps:

1. flddenidleannizesgiudeya
2. {liaenannivesg udeyaisienis (Use case: Select
database schema)

4 o« o a P 1y PR N
3. LATBNNDFAAUTUNITAA ﬂﬂqﬂﬂﬁﬂquﬂ‘ﬂﬂﬂ@m ﬁﬂ‘ﬁL@@ﬂNﬁ

Postconditions:

dl A o a = v dl v A
PTANNANINILAg ﬂmmmﬁ'}um@g@mﬁmmﬂm

FI19N 3.8 THATIREATBIYAAAALAANITBIg uTa YA

Use case: Delete database schema
Actors: User
dl = v dl % v ¥
Goal: LW@@U@ﬂNWﬂﬂQﬁ’]WH@H@V\Lﬂﬂﬂ?’]x‘li’lﬂ‘ﬂﬂ@’mjﬁuﬂﬂNﬂﬂ‘ﬂfﬂ\‘i

4«
LATANNE

Related use cases:

Includes: Select database schema

Preconditions:

a ¥ dl v % 1 a v
mmmmﬂmmmm ﬁ]@\‘iﬂ’]ﬁ‘@ﬂ'ﬂtﬁﬂ\‘liwgﬂ e ldee

a u

Steps:

1. fldidenauapnnvesgudeys

u

k%

2. flfaenarnvegudeyansiednis (Use case: Select
database schema)

A o~ o P Iy om o
3. Lﬂ?‘ﬂﬂN‘ﬂ[ﬁl@U?Uﬂ’]ﬁ‘@U@ﬂﬁ\l’m'ﬂ\‘iﬂﬁuﬂ@ﬁgj@m éTLGﬁL@@ﬂN']
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FN997 3.8 MEaziBEATeNgARAaLARANTR9g ey A (se)

g dl A o al % all v A
Postconditions: Lﬂﬁ‘ﬂ\illﬂ%qﬂ']ﬁ‘@‘]_lﬁﬂN"ﬂJ@\‘]ﬁ’]u‘ﬂﬂH@W E?L‘i] RNHIRRNAN

> A A
ﬁ'quﬂl'ﬂ?ﬂ@ﬂ@\‘] LATANHA

fN997 3.9 MeaziBunTedganaRenanN11e9gudeys

Use case: Select database schema

Actors: User

Goal: ferdanarunasgindeyaiinasiielSuniadavieauaun
18393114249

Related use cases: -

Preconditions: Hldiaanidnannredgiudeys vive ldinenauanuizes
RRUSTaE
a9 U
I . 4 = Y I
Steps: 1. IATadouAnUTiATILaI e TaaRN 1095 1uday ATt

Tugudeyaredipiesiia

k%

2. flfaenarnigesguieyansenis

oA o A a ¥
& ﬁiﬁﬁﬂuﬂum?m@ﬂmﬁmmmgmmm@

" A 2 o Y = 1% N Yy
Postconditions: LATRNHRANINITIABNEA ﬂmmmgmmmﬂ@mﬂwmmi

a

Qi P = >
A171N9N 3.10 ﬁ‘qﬂﬂglfﬂﬂ@Tﬂ\‘i%ﬂLﬂﬂLme@ﬂNqT@\?gquﬂ@H@

Use case: Edit database schema
Actors: User
Goal: WeuwdluaAniredgIudeyanindullaldey

Related use cases: -

Preconditions: Hidreal paAnazes g udeyasienisuilelivag

a

Steps: 1. fliddenuilaannnzesgiudeys
wrasiananantiinedanisdeyanieluannizesgiuteys

¥ 3 dl 4 N 3
Flidudladeyansenisnigluarnizesgiudeya

A w0 N

v o a ¥
;ﬁmﬂuﬂummfﬂmﬂmmmgmmmﬂ@

wge dll A o U a % dl 3
Postconditions: memmmmf’ﬂmmgmmmﬂmmmgmmmﬂ@ G]’]NV]Ii:‘ﬂﬂ

AUNLA
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A = I~ = 1y
AN71NN 3.11 ﬁ‘qﬂﬂzl@ﬂﬂm@ﬂ%’&Lﬂﬂﬂm@ﬂﬂq"ﬂﬂ\‘]ﬂqumﬂﬂu@

Use case: Close database schema
Actors: User
Goal: Wetlnapnnresgiudeyanindautalie

Related use cases: -

Preconditions: ldreatlnannireegiudayanariinliugs

Steps: 1. flddentnannizasgiudays

2. \AsRdNenaLTLNLAAAN1 1095 Ul YA

Postconditions: \AseaNeviNNstinapNIzeg udeyanindallnli

2. WiANan19afedayanagaal  EALEEATBUNAINALAINITOUAAI LA

gL 3.4

<<inclugde>=
-_—

Generate test data
Specify details of generation

{,L:include»

j -
Mwate to target database
/Generate output

User Generate XML files

, Generate delimited text files
al =3 $% 72
gﬂ‘Vl 3.4 g'&Lﬂﬁﬂ’mELULLWﬂLﬂ@ﬂq?@‘mﬂJﬂNﬂ@Wﬂ@@U

1 v
AngUN 3.4 wiAnAansaidayanaaaLazlsznaugyaLAEINNA 6
! 1 v
galngd Teusazgaadazifaadasiunisaindeyanaaeuisinn  Inasmaazidaanesusay

YALARAZLTIUAIANI197 3.12 DIFNT199 3.17

R399 3.12 IEazias nedganaaidayannaey

Use case: Generate test data

Actors: User
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P399 3.12 eaviatnrasdIAdaistayanasa (sia)

Goal:

Wweaiwdeyannaeunnapnnivesgudayanindautlnldae)

u

Related use cases:

Includes:
B Specify details of generation

®  Generate output

Preconditions:

g ldratnanniresgrudeyansiesnisairadeyanaaayly

1%
AN

Steps:

1. glipana¥doyanaday

2. glinmuniaazdanlasn1saiedaya (Use case: Specify
details of generation)

3. Jlitudunisainsdayannasy

4. WPspaNaassdayannaal

R~ Sy =99 90

5. wreaiatunndeyanaaaumNgluuungldiiuuann (Use

case: Generate output)

4 Y 9
0. Lﬂ?‘ﬂ\‘]ll‘ﬂLL@@QN@ﬂW?@?WQT@H@W@@@U

Postconditions:

wradianinisaindeyanaasunnann1eg utayauas

= dl v o
mmuﬂﬂmmﬂsﬁmuumm

FN9797 3.13 IEAZIBLATRNLALAANIUAIEAZIREAE T LN TAT TRy anAdaL

Use case: Specify details of generation
Actors: User
Goal: oMU LAz R ATaINIsaT 1Ty anadeL

Related use cases:

Preconditions:

A lisiasimenasnadoyanaaay

Steps:

dl A 3 ! [ = ¥ 1
1. wizaaiauanatinf1eiumeaziae anisaidayannsey
2. Hldimenmnssdayansesnisaideyanaaey

a u

3. {linuerinvesgrudeyadivnienavindeyannaeyly
i
4. flnvueduuszilaudeyansesnisa¥ e iiuusas

MEMN
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5. Jldrinuusaanisaiedeyaliiuwiaziandeyaaecusiay
139
6. Hldrnuungtuuunistiunndeyanases

7. fldtudunaaviaanaainisaiedayannaay

Postconditions:

PFadNaTLINLAzIBE ATRNIaT T AN AAeL

B399 3.14 92IATIBE AUDIUAARATIHAANS

Use case: Generate output
Actors: User
Goal: WatiunindeyannaaunainaaiaudonngUuuung dnmun

i

Related use cases:

Generalization of:
B Generate delimited text files
B Generate XML files

¥ Update to target database

Preconditions:

\PFBINRAc Ty AN AAaLIATAUAY

Steps:

A A o Ry = e 90
B Lﬂ?ﬂﬂﬂﬂﬂumﬂmﬂﬂu@wﬂ@@uquEﬂLLUUV]m‘ﬁﬂqﬂuﬂﬂJq

Postconditions:

I
o o

= = Y 2 P
F1919N 3.15 mm:mﬂmmmgmmmmwuﬁmamwmmﬂu

Use case: Generate delimited text files
Actors: User
Goal: wetiunndeyanaasiiuuitudancnunifai

Related use cases:

Specialization of: Generate output

Preconditions:

wirasieaiedayannaauiadaudn

Steps:

T
o o

A A ooR o o Aa A
1. Lﬁ?ﬂﬂﬂﬂﬂumﬂmﬂ%ﬂ%m@@ﬂLﬂuLLﬁNmﬂﬁquV]N AAULTNN

gldnmun Tnatiunniduniseas 1 s

Postconditions:
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FN9797 3.16 EaziasATadgalnadiuiNlanansend iuues

Use case: Generate XML files
Actors: User
Goal: Wweriunndeyansasuifluuiuenasdndidnues

Related use cases:

Specialization of: Generate output

Preconditions:

irasieaiediayannaauiadaudn

Steps:

A4 A o o= g o) G o
1. wrasdetunndeyansaauiiuuiuenansdndiduueanisng
az 1 Uiy T gtunnaesianansaziflulinuatinaeg

v dl ¥ o
gaudeyaimanang ldn1ua

Postconditions:

! 4

19N 3.17 Peazieentesganaiindeyaidnggudeyaiivangy

Use case: Populate to target database
Actors: User
Goal: watiunndeyanaasuadlugudeyaidvnieninismensiest

Related use cases:

Specialization of: Generate output

Preconditions:

1. wisplasivdayanaseuiaiaudo

2. flvinsgenseiugudeyadaienieliuda

Steps:

1%

A A o =9 o Ao
1.Lﬂ?ﬂﬂﬂﬂh%%ﬂﬂﬂﬁ@%m@@u&@iuﬁﬁumﬂgﬂUﬂﬂﬁﬂﬁﬂ%ﬂﬂ N

= | |
FIANARDEL

Postconditions:

3. whanan1sdanisnguaiall - snsazesgesuRAmnAatiatunsouans s

AgLN 3.5 wianan1sdaniInguAIYiallazszneuseayainaianum 5 gawna Tusazys

i 1 v
waaziNendasiunsannInguaialiianue

e HGHE S N BTG LE P TR

AN9199 3.18 D9AN9T199 3.22




o=

T o ==extendss

Add new category A
e

A

Specify duplicated category

X
\<<e><tend:=:=
\

User \\‘-J

tfiam Use Case Vie O

Edit category
<<include>=

!y/

=< ==

Select catego
Delete category gary

710 3.5 g@aan s luwiAnAanIsAAN TNENAI L

FIN9°99 3.18 9N2IATIBL ANBIYALARLNNN AN AT 11 Tsd
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Use case: Add new category
Actors: User
Goal: eaingnAalingn i lddesntsaslugudeyates
A
LRGN

Related use cases: -

Preconditions: -

Steps: . fldaeniinguAnvialy

—

dl A & ] o ¥ 1 1 nl/
wsasiauanainsednnistayaeanguaariolil
9 0 dl Aa v 1 1 aI/
Jldinvusdenazatindayasesnguanyiall
i Adayaliiunguansialil

flatiudunsaianguaialyl

© o A W, N

A4 A o P o
Lﬂﬁ‘ﬂ\‘lllﬂm@ﬂ?ﬂﬂﬁ?@?qﬂﬂﬁﬂﬂWWQ1ﬂ

Postconditions: irzaaRanINsainguAialingulnduaziindingsanisngs

1
1o

AvialluagieTasie
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Use case: Edit category

Actors: User

Goal: deufladeyavenguanialfigldidenun
Related use cases: Includes: Select category

Preconditions: -

Steps: - gl@enuilangueavialyl

—

2. Hldaennguatialundasnisuiilay (Use case: Select
category)

dl A 2 1 [ % ¥ 1 { al/
\psesiauanInTifNannisdeyataanguAialy
gliuriladeyaraanguaniall

Hlitiusunisuilangueanialil

Ol O SR R

£). 3 .
wiraaHenauFunasud lunguAnva

Postconditions: wsaanaiInIsuiladaganasnguainlundldiivuaun

FI399 3.20 $N2IATIBE AT ALARALINGNAN9A L]

Use case: Delete category

Actors: User

Goal: ieaunguAv U7 danun
Related use cases: | Includes: Select category

Preconditions: -

- fldaanaungueviqly

—

Steps:

. fldannanAialinsiasnasau (Use case: Select

N

categary)
3. fltudunsaunguAialyl

A4 A o T2
4. Lﬂﬁ‘ﬂ\‘]llﬂMEU?UﬂW?@UﬂQMﬂWW01ﬂ

i A A o o e o A A
Postconditions: Lﬂﬁ‘@\‘]ll‘ﬂ“l’]']ﬂ’]ﬁ‘@‘]_lﬂ@}lﬂqV]QVLﬂ@@ﬂ@qﬂﬂquﬂﬂHﬂﬂ@\iLﬂ?ﬂ\‘]ﬂfﬂ
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ANTINN 3.21 ?qﬂﬂzmﬂ@m@\‘i%ﬂLﬂﬂL@ﬂﬂﬂ@‘Nﬂ’]‘wrﬂﬂ
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Use case: Select category
Actors: User
Goal: Wananngnaialllunisuflaviseaunguaimialy

Related use cases:

Preconditions:

glnanuilangueniiall vise ldiaanaunguendiall

Steps:

E v . A = A
1. Lrgaddaua AN uansedanguavinllndag Ty
) o
FudayaTedLATEINE
2. fliaannguAialilnsiasnig

3. Fldtindunisi@annguaiall

Postconditions:

dll = o A 1 K- = Yy
WPepadaNIstaanngu eyl 1 sieenns

a

FI9199 3.22 9N21ATI AUBIYALARNGH AL I Eau

Use case: Specify duplicated category
Actors: User

Ay g v o = 1 an a8 oy o A |
Goal: LW‘ﬂiﬂﬂMNﬂ’]ﬁ‘ﬂ’muﬂT’ﬂﬂIﬂ\m@Nﬂﬁ%ﬂiﬂﬂsﬁﬁsﬁﬂuﬂumﬂﬂﬂﬂﬂqm

I
%

Ainlundiag)

Related use cases:

Extensions of:
0 Add new category

o Edit category

Preconditions:

AldtiudunasaFenguaminll vive glatudunisuilanguen

Steps:

fialal

A o C S 9 o oA o
1. Lm@\m@menmmmﬂqmmmiﬂuumsﬁ@uﬂmwmﬂ@um
g % =

nhndeglugrudeyasedirsesiia

49
| I

2. wisesielfjiastereenguAialy

Postconditions:
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3.22 UWHUNNWARE

LEUNTNARTIAAZUARSDNAANAANST] Ao luszul uazANANRUETTIdng

{ del o o dl A % ¥ [ o ‘dl
AANALUATY ’&”I‘Mﬁ“]_lLLNuﬂ']‘Wﬂ@’m"ll‘ﬂ\‘lLﬂﬁ"ﬂ\‘m'ﬂ@ﬁﬂ\?ﬂ'ﬂﬂﬂﬂwﬂ’&‘ﬂ‘].l@&ﬂuﬂﬂgﬂ“l’l 3.6

DatabaseSchema - 0.% | Table - o.r LogicalDependency
-ownerDhs tables -ownerTable  HogDeps
‘st L0, -ownerTahle
SCLDependency
TestDataGenerator _referedField [ 1
-fields Field BEes
S -referingField
T 1
DBConnection
Categany T
-categorylist -currentCat

717 3.6 LALN AR 1ATBIATRIND AT TRy ANIAGEL

! 1 v
ANgL7 3.6 LAFRIReas s TagannaatavlsvnaLftaARNaRINA 8 AANE

dl o o = ' o -IE/
NAALTY P98 azRYATRIARIALARZ AR ALTUAST

1. a4 _TestDataGenerator AARAIRUANTIKIUFAIUNUIBILATRINETNNT

a ! o ¥ o £ ndlo/ o uI/ 1 ¥ tﬂl o ) [ T_ v o
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gl sneazidanueInang TestDataGenerator aziilugiagiin 3.7

2. Aana DatabaseSchema e psdatiiumaunuesapnzeg uiayand

u

o 4 A X @ v 1y > At ' =
ﬂq?s]:sﬁﬂquslul,ﬂ?'ﬂﬂﬂ@ ﬂ@']@u@zLﬂU“ﬂ@Nﬂ@mﬂﬁmq?q\?ﬂ‘ﬂﬂu@‘ﬂ\‘]ﬂlﬂ @V]N'ﬂﬂuiul,l,m@gﬂﬂﬂq"ﬂ@q

gﬂuﬁfm;lj@ TUAYIALAUANAATE DatabaseSchema @:Lﬂuﬁdgﬂﬁ 3.8

3. pana  Table  Aapataniiludaunuaamnswdayalulfazannines

gudays  Aanatlasiivdeyazesandeyariounanieglunisuaziniivanlua¥
¥
1

ayANAAILIBIANINTRYA TuAzIBEATRIAATA Table aziilufagiil 3.9



TestDataGenerator

EcurrentDhs ; DatabaseSchema
&stargetConnection : DBCannection
EstestDataDhCannection : DEConnection

&createTextFile()
&createCracleloadFile])
creztexMLFile()
&=clectDataFromTestDataDh()
riteDataToTextFile()
@Pderively SELM LFile()
&P deriveCraclexdd LFiles()
&derivedccessi LFiles()
derivelnsertSOL()
&inzertToTargetDh()
®erezsteDhSchermal)
®checkDuplicateDhs()
®enerateTestData()
RalertDuplicatedDbs()
®oonnectSourceDB()
*cunnectTargetDB()
“apenDbs()
¥zetCurentDbs()
YfindDhs()
@deleteDbs()
®removeDhsFromList()
®clozeDbs()
®removeCurentDhs()
®createCategony()
®checkDuplicateCategory ()
®lertDuplicatedCategony()
®leleteCateqory()
‘findCategury()
removeCategaryF romlList()

gﬂﬁ 3.7 pand TestDataGenerator

DatabaseSchema

&narrie : String
&desc ; String

Qcreate(): DatabaseScherna
$®addTable(name © String)

$readhsDetaill sourceCann : DECaonnection)
$sethMame(dbsMame @ String)
$®zetDesc(dhsDesc : String)
®qetTable(name : String) : Table
Spethlame() : Sting

®getDesc() : String

gﬂﬁ 3.8 AA4 DatabaseSchema
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[ target database == "MySCL" ] target database == "Access" ]

[ target dataljase == "Ciacle” ]
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< deiveOrac leXMLFiles(gener ationList ) >

A
, L
717 3.41 uannmaNAuRAan INLaAIN Ta s uHenandndLinues

1
=l

angd - 341 nsadnuinienansdndiduueasriniInmasay
grudayadimunefgldiuasnen 9n19auAsonaaBnfiduueateusias
v :J/ = 4 1 o A £ a k4
gudeyatiuaFunldinnsenseiuag Frudeyanntiearuen iunsen
deriveMySQLXMLFile()  gnufeyaeesuAaliiungen  deriveOracleXMLFiles() Ay
gudayalulnsseniudriaaldiunsan  deriveAccessXMLFiles() 4uFusneazidannis

VU wiaziNnoanaztiluaagin 342 3.43 uas 3.44 pNAYAL

q1ngl#l 3.42. nsaieuiluenansidndiduuesresgaudayauiaiassa
QI ¥ (<1 ¢ & ! = [ %’/d‘
wea  AziEnannisaiuiienatsdndiduueailanmseniudeyanages InasfaTeuiy
lana1snNTeaAnnzesgudeyanaivdeyanaaey antiuludiunistiuindeyanaasu
=

X [y A A o ¥ aa -
ﬂqmumq@qﬂﬁquﬁlﬂﬂu@ testDataDb Lﬂﬁ\'ﬂqm'ﬂ@:ﬁuﬂ@\ﬂ]'ﬂﬂﬁl@mm@ﬂlliﬁﬂgiugﬂﬁlﬂ\‘]ﬂ@lﬂum

1 o/ ng
AN PN



60
aa ol = Iy @ Al ol Pt o A
- @@LNumWLLV]u@ﬁNqTﬂQﬁquﬂ@H@ AT WD ALNWANN TR N AUNLTAUR
a y ~ y A o~ y = aa el ~
@ﬂllqsﬂﬂq‘ﬁ']um’ﬂwﬂ@L‘].lﬁluLLV]uﬁ']El <°ﬁﬂ@ﬂ3~l"]°ﬂﬂ\1§qu°ﬂ'ﬂwﬂ@> FIDNLNULANLNUAANIURN
o a aa - & e
ﬁsqu"ﬂﬂﬂﬂﬂqzﬂ'ﬂLﬂu’ﬂ@lallum?qﬂ"llﬂﬂLLW@JL’ﬂﬂ@q?L’ﬂﬂeﬁL@NLLﬂ@
aa rdl ¥ [ aa rd‘e; 1 aa rai
-@@LNHWV]LW]HG]’]?’N?@H@ @3Lﬂu@@LNummsﬁ@u@%ﬂqﬂiu@@LNumV]LW]u
- o s P o A \ 1y . .
@ﬂﬂ’]ﬂ@\igqumﬂﬁq{@ Tmﬂ@zwﬁ‘ﬂmm@uﬂusﬁ’aﬂmLLM@%MW?WQ%@H@GLH?’]EIM? generationList
= o = P
LUV MIE <‘ﬁ‘ﬂm?’1\1°ﬂmﬂ@>
aa rdl = ¥ [ aa rally 1 aal o‘d‘
- @@LNUWWLLW“?xLUﬂusﬂ@H@ @:Lﬂu@@Lmummsﬁ@u@%ﬂqﬂiu@@LNumﬂ
1y A i ~ o = g s ,
Lwlumﬁ?’]ﬂﬂ:@j@%%LL‘VIuLLma:ﬁ‘;‘iLUﬂuslum’]ﬁ?’]\ﬂJ‘ﬂNuﬂMm“] I@ﬂﬂ@LNumNéﬁﬂqq “row” L1181
UNUARE <row>
e el [y @ A ol y \ s ol
- 'ﬂ@LNumV]LLVIquﬂ@H@ W?JL‘]JL!@@LNummsﬁﬂu@%ﬂ’]ﬂlu@@LNumVILLVIu
~ Iy A = o A i o o o =
ISLLEULDYA Imﬂ@ziﬂsﬁﬂl,uwﬂuﬂ‘l_l‘ﬁﬂm@\?LW]@zlﬂlmmﬂﬂuﬂﬂqﬂiumq?qqmﬂﬂu@uuj LUBITALEN TS
b dl b3
MIE <‘T]@L‘].|l§]°1|'ﬂ3>|“@>
i PP ol [y N A
- Lu‘ﬂwﬁnﬁﬂlu@@LJJW?WILLV]‘LAL‘IJM@N”@ @3Lﬂuﬂqmﬂﬂu@wm@@uw1j?’]ﬂglu
\ o = o 4 =~ i e y  aa el o
LLm@:ﬁL?Jmm@mﬂ@mﬂﬂ?xLUﬂum@Nﬂ@uu“‘l ﬂqﬁ'Lmﬁlu@Zﬂﬁ"ﬂUﬂq‘ﬂ@&l‘]@ﬂ')ﬂﬂ@LNumWLLWUL%W%@H@

o Y

X A Iy = 0y
PANU <TRLARUBYA> f]"ll'ﬂNﬁ@</‘ﬂ”ﬂL°l|[5]°ll‘ﬂNu@>

Anglh 3.43 msaiauduenansidndidnuearesgudeyasesipaas
! v a = v =3 &

wansinsangudeyannaiearaneareazlauiinienaisdndidnueasanuinieas 1 uily
uwidniugudeyaniearaueassisuiaenaisendidnieanenuiies 1 uiluwiniu
lunisaieusazuinienasidndidnueatii  aziENaInnfaiuiuenansandiduues

o a s L 4 o I g
wawseniudayannaey Tnassoudlananssnnmensnsdeyaniudivesdaya
nagay antuaztiuindayanaseunnsaungaudesa testDataDb avluuin Ined@umus
s ldiuaz Tup AN usTe “ROWSET” 1t uunusang <ROWSET> Tudauaessziiiaudeya

= 1% aa & "o o = ¥ ’ o o Y Z’/
AL TLUUN LA AU <SROW-num="a1ALa8dssilieudaya’> danduaideyanaaauiiv

a v aAa & = o < & & 4 a
AzTHUWNUAE R AL LR L utlana siBndiEnueareegudeyanitieaniLes

" A Iy oy ~ >
AR <°ﬁ‘ﬂL‘llmﬂ‘ﬂwuﬂ>ﬂ']°ll‘ﬂ37|”@</°ﬁﬂL°].|C"]°1|‘ﬂ3>IHZQ>

Anglfl 3.44 nsaFauiinenansdndiduueaduiugiudeyaluinssanst

wiamaiumieuiugudeyaeesins  wigiudeyalulasmeniudamaiuazliaaumusd

' ]
ol A

@ A - a aa ol ) ~ Iy vl =
<dataroot> LIWBALNUATIN LL@%L‘]J@EILL@@LmuﬁmLL%MLLM@%?%LUHWMH@Mhﬂ@LN‘L&WV]N‘IJ@

~ o o = = 3y
WNBUNUANTNARYAUNUAR <TRATNTNUDYA>



dhshame =
currentDbs. get Mamed

< #mFike = create*MLFiledametDirectory, dbskame) )

<}{rr1FiIe.println(“<" + dhsharme + "3='":I>

!

<}{ rriFile.printin® =" + dbsMame + " :=")>

[ else] 1\

- [i= generationList size) ]

curentTable =
generationList. getTabled)

Tields =
curentTable. getF eldsD)

<}<mIFiIe. prirdlnd =" + curertTable. getMHarmen + >>

< testData = selectDataF romiTestDataDhdurent Table, getblame i) >

[1] = testData sizen |

< dataRecord = testData geti) )

< IFil r\k v ")>
HITIE e, QrIACing ==

k=T <}{mlFiIe.pﬁmln("<Ime"}|>

[else]

[ k= fields.sized ]

<ﬂeIdNar‘re = fields. getik). getMarmed >

¥ miFile printind'<" + fieldtame +"=" +
dataRecord getd) + "= + fieldhlame + " ="}

i+ +

—eﬂ’iFile.pﬂmm("‘:J’" + current Table.getMarmeq + =" >

S
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currentTable =
generationList. aet Takled

fields =
currerdTablegetFialdsd

currertTable.gettamet)

< srriFile. prntln ¢ =ROVSET="" )

testData = selectDataF romTesiDatalhb
fcurrentTable. gethlamed)
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[ else] @

[i = gennerationList.size)

( wrrlFile = createsm LFiledarget Directory, )

<xm|Fi|e.print|nr:'~:xHowsET:"% [else]

[J = testData sizeli ]
<data|=aecurd= tectData. get{[:l>

<}{mIFiIe.prirtlnl:'~:HOW eV + :"}>

k=10

[ el ] {}{mIFiIE.pHrtln('ﬁIRDWb"})

[ k= fields.sizel) ]

(ﬁeldName = ﬂelda.get{k}.getName(})

kmiF ile printlng =" + fieldbame + " =" +
dataRecord. getik) + "= + fieldiame +"=")

k+ +

9117 3.43 UWNUNINANALNANITNDILNNEDA deriveOracleXMLFiles()
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[else] @

[ i =generationList size() ]

(currentTabIe = generationlist.getTable() >

(ﬁelds = cumentTahle. getFields() >

current Table getlame())

U

< xmiFile = createXM LFile(targetDirectory, >

(

xmiFile pantlni® =dataroot xmins: od=\"um;: schemas-microsoft-corm: oficedatat”
smlns:xsi=h " hitp: eaein wiEd orgf 20000100 Schema-instancel" =")

(testData - selectDataFrDmTestDatan(currentTabIe.getName())>

asl/F o\

<xm|FiIe.printIn["<f

dataroot>")", [elze]

N4

[]=testData.size() ]

<dataRecnrd = testData.get(]) >

xmiFileprintin"<" +
currentTable getMame(] +" =%

[ else ] ( xmiFile prntn{"=" + >

:\_
1

currentTable getMame(] + "=")

[ k= fields size() ]

(fieIdName = fields.get(k).getName[])

<miFile printin("<" + fieldMame + "=" +
dataRecord. get(k) + "=/ + fieldMName + "=")

g%
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5. uHuNINAAuAanssuaasganaiindayadingguteyaiimane

weBnNaALRAnssNaziluagn 3.45

2C

[i=nenerationlist.sized ]
curentTable =
oenerationList. aefTabled

J

< testData = selectDataF romTestDiat aDhicurentTakl e gethamed) )

[ ] =testDatasized ]

<dataRecurd = testData. getn:]})

|

< strt = defvelnsen S QL ataRec ord, >

currert Table)

( insefToTargetDhistit) >

jt+

! 4
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1. 815awas (Hardware)

a & aa

~ LATNARNAALARSULLNTG  (PC) MiagilsraaanadumnalnsnaNIng
3.0 NneL&@5nd (Intel Pentium IV 3.0c GHz)
— W ANANE1929 (RAM) 1 Anzlud (1 GB)

P

— #15Ran (Harddisk) 120 Anzlus (120 GB)
2. danFwas (Software)

- sxuuifjiFnng (Operating system) lulasganyidulnadidndining
weduiiida (Microsoft Windows XP Professional)

= R2IRARLA 1B 5T 1.4.2-01 (J2SDK 1.4.2_01)

— Wafimnasanan 1esu 3.0 (Forte for Java 3.0 Community Edition)

~ 31udeyanneieanduea 1efdu 4.0.18 (MySQL database 4.0.18)

- g1udeyanesifia 1efdiu 8.1.7 (Oraclesi 8.1.7)

D ﬁmﬁﬂgaiuimsﬁ@v@ﬁuﬁmm 2003 (Microsoft Access 2003)
4.2 TAsIATI9FIUTRYAIDILATEIND
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NormalDependency
DbTable
DatabaseSchema PK,FK1 | dep_table
contains PK table_name has PK,FK1 | dep_dbs
PK |dbs_name |H———Og PKFK1 |table dbs -H——O4g PK dep_src_field
PK dep_dest_field
dbs_desc table_dep_mode PK condition_value
table_gen_amt
T T result_value
. SQLDependency
FieldType consist of
has PK,FK1 | dep_table
PK |field_type name —O09 PK,FK1 | dep_dbs
field_type_size ;k dep_sql
field_type_scale DbFielg
T
T PK field name
| PK,FK1 |field table
’ e Cat
: PK.FK1 | field_dbs =Ly
]
H uses PK | cat_name
! field_order @~ PVYTT""7 -OH
| field_mod_size cat_datatype
H field_mod_scale maxchar
: is type of f!eld_ldem_flag
I Y o< field_opt_flag
field_gen_methoc has

field_from_value
field_tc_value

field_consi_value CategoryValue
FKZ field_ref_name
FKz field_ref_table PK,FK1 | cat_name
FKZ field_ref_dbs PK cat_value

FK3 field_type
FK4 field_category

——— e ————————
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2. database.cfg  udaudsznauiiuudndanaudvsuiiunismes
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1.1 Source Database iflusnenisildlunisdnnisdayainaaiuanun
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gudeys  uwaznsauapnnzesgIudeys

TlsnanAns
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=
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1.2 Target Database \flusanisnidrinvunanisimensieiuguieya

¥

o . =
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1.3 Generation  usamsnldlunisaivdayanaaaunugpnines

e
gudayaniaentd

1.4 Category luganisnldlunasdanisnguiialiaasasasile 1éun

nasEnguAiall nasuilanguanioly uaznisaunguvialyl

1.5 About fluganisnlduansdayainaaiuinzesile

UBNANUOLIIUNNTUAL NTeenansaLszneusadiuianinadn 2 dau
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= L v P B B SR . |
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< Test Data Gener‘gtnr i

-

=)

Source Database Target Database Generation Category Ahout

! CURRENT DATABASE SCHEMA |

L - _—

Database schema name: none

Database description: none

CURRENT TARGET DATABASE CONNECTION

DBMS name : nhone
Server'Hostname : none
Port: none

ODBC DSM /DB Mame: none
OracleSID: none

User: none
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2. CreateSchemaDialog.class  {unthaeaiaapunvesgudesyaluid
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4. OpenDbsDialog.class fluuntinaeilaapnnzesgiudeyailansoizsagy
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10. SetFKDia YINAaNNUAAINHASANIN 1NN 8Bl
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i unnafesdinisdeyanilansaiwnsiuiuassdeya luapnnzesgiuteyan

ﬂl A % v % %
Lﬁ?ﬂﬁﬂﬂ@ﬁ"]ﬂﬂ@ﬁﬂ@%ﬂ@'ﬂﬂi’lLL@’J

LRI LUNITNRIUN AR

. Pudpmrasiieaiedeyaneasliatiuayusiadeyavaagtuuusnnau

&l o ¥ a o [ r-dlal i ] o IS4 1
esannlutlaqiiugauieyamdsduiusniles lunanafsatiuayutindeya L

PANLTNA 111 CLOB, BLOB, BFILE, ROWID, SET way ENUM Lil16i1

o

muATasiaaindeyanaasyuliaannsannseiu g udeyadduiusfiuannd

Vdlag 1y Microsoft SQL Sever, DB2 Universal WAz Sybase s

. WnANaNngn ATeseai e deyanaaeuaiInardnnisdeyalugudeya

Whunnelilaamse 4 niga¥emnssteays nssaunussiiioudays waznisau
= U | v dl 16) & k% dl A % a ° 1 dall dl o
sullowdoya gy e LN 9IATe N aRe 1AL NA TN INA IR ULATRIHE

10UsAz g UL BY AT

» UiudguprasiiaaiadeyanadeulinansnndetNAL (Constraints) 8] Ndat/lu

Frudayadduiug Wi n1siavualami (Domain) Wiandayaaiunsndasmaus

100 014 200 Lilusiu

. UFulgaeesieairedeyanaaeuligldaruisninenlddnsiasniadin (insert) vise

U5uilge (Update) dayjannsevlugudeyadiwang lunsaingldiaentiunndeya

nagauag uteyaitivinalnens
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6.4 HAMUNLNLITDINLNIGIAE

v

nuAdsdlAFuAnRenawe lwsulseguianisuas AW lwenans
“Proceedings of the Second International Conference on Information and

Communication Technologies (ICT 2004)” luszdnadum 18-19 woARnIew W.A.2547 tag

|
o A

de911R9eTe “RealGen : A Test Data Generation Tool to Support Software Testing”

o o aaa o del
ANNTUHNAINUNEWHN @WN’]?E‘I@lﬂVIﬂ’]ﬂNMQﬂ Q
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MANUIN N

WAUTYNTNUANAURIFIULDUAUDILATRIND

¥ 1
nARWINIuansnauLnIndeyareusiaznislugudeyaresrsesiie

F11979% N-1 WAWUNINTDYATBIA979 DatabaseSchema

; . adn | AN | wdan | wwne | L
AAUATANA ANRELNE N AIRENNTBNA
- 2248 | €1 (Null?) L1AB) ™
dbs_name FeamTed varchar | 100 ad PK | Human
ﬂﬁuﬁﬂga Resource
dbs_desc ANBSUNEAANITRY | varchar | 255 1% The database
gm%g@ schema of
employee
information of
human
resource
department
5]’]‘3"]\‘]‘17‘]' n-2 W@quﬂimiﬂﬂﬂﬂﬂﬂﬁl’]ﬁ‘qﬂ DbTable
; . dUa | AN | avdan | wwna |, L
FAUAUTDNA ANREUNE 3 ANBENTDNA
" AANR €19 (Null?) L146) ¥
table_name %@mmﬁm&@ varchar 100 a PK Employee
table_dbs SedAN1109 varchar | 100 Tad PK,FK | Human
‘g’mi‘ﬂga Resource
table_dep_mode gﬂLLuumi‘%‘uﬁi@ﬁu varchar | 10 ad normal
ITRTINE
table_gen_amt | A uausziiaudaya int 4 1000
Afeannsate
5]’]‘3"]\‘]‘17‘]' n-3 W@mgmwﬁmﬂmmmmq DbField
; . adn | AN | nadan | vene | L,
FAUATDNA ANREUNE . ARENNTDNA
- AaNR | 812 (Null?) L1AR) “
field_name %@L"m%"ﬂmﬂ@ varchar | 100 1] PK EMPNO
field_table %'ﬂmi’]ﬁ'ﬂuﬂ@ varchar 100 1] PK,FK | Employee
field_dbs FeaRunresgiudaya | varchar | 100 Tl PK,FK | Human Resrc.




FI3199 N-3 NAUNYNINTaYAL9IAI91 DbField (sia)

94

. . . oA fUn | AN | e | wwne |
TAlUATBYA ANRBUNE . ARENNTRYA
UDYA 219 (Null?) LU
field_order anAuaeanteyaly int Tad 1
AN914
field_mod_size muwmmwmﬁmﬂ@ int 1] 4
field_mod_scale | 111nv89nATEN int Tad 0
field_ident flag | ANhTdLandayaiiu int Tad 1
Afuanviraiudan
=< N o
NiNIA9AENANTRY
£ ! 1
A3 19dayansall
(0=", 1=14)
field_opt_flag AATITIN AT R A int Tad 0
o | % v
fumesliveya
visald (0=14, 1=130)
field_gen_method | A8nnsa¥adasa int & 1
nAAaL
(1=qdua598nlugim,
2=A"A97,
3=A1914,
4=p9ia )
field_from_value | AM@Nsuaesdaenld | varchar | 30 & 1
gudayanngay
field_to_value AAUgRYastoild . | varchar | 30 i 9999
quinyannaay
field_const_value | AAsNAlgLElAN varchar | 255 & 1000
193ANARAL
field_category nguAvialunldaine | varchar | 200 L& FK | employee no.
iy annaaL
field_ref_name %’amm*’ﬁ@sﬂ@ﬁgﬂ varchar | 100 g FK EMPNO
Y a K
CRNGNaN
field_ref_table %fami’]ﬁmﬂ@ varchar | 100 1% FK Employee
field_ref_dbs %famﬁmmmg’m%zﬂ@ varchar | 100 & FK Human Resrc.
Field_type SR GHE varchar | 20 1] FK | Integer




A > .
AT NN N-4 NAUNUNTHNUBYATDIANTN FieldType

95

. . . A fUn | AN | edan | vene | L
TAUATBYA ANREUNE . ZRLERN G
UAYA 19 (Null?) LUAB)
field_type_name ﬂﬁ'ﬂmi’]ﬁ'ﬂuﬂ@ varchar 20 ad PK Integer
field_type_size | Te@AN1124 int ad 1
Fudaya
49 al
field_type_scale | gtluuunnstiusani int ad 0
GRIZEE
A >
AT N-5 NAUNUNTHLAHAUBIAIT1N NormalDependency
< . et 4Un | AN | ed|n | vene | L
FALURUIRYA ARG \ AI1RENNTBYR
aaya | @12 | (Null?) LR
dep_table %mi"]ﬁmﬂ@ varchar 100 ad PK,FK | Employee
dep_dbs TodANU8 varchar | 100 ] PK,FK | Human
gﬂuﬁmﬂg@ Resource
dep_src_field \ateyafunIgwes | varchar | 100 1o PK | PREFIX
Rewly
dep_dest field | wadeyatlangnaa | varchar | 100 T PK | GENDER
-
ypaiauly
condition_value | A1daula varchar | 100 lad PK | Mr.
result_value ANAANG varchar | 100 1a Male
5119797 N-6 WAWUNINdRYAT89A1979 SQLDependency
< . ~ 0. dUn. | -@u-| nadan fuwne |
TALUNTDYA ANRELNY r AIRENNTBYR
Aaya. | @12 | (Null?) LR
dep_table %‘ﬂm?ﬁﬁmﬂ@ varchar 100 ad PK,FK"| Employee
dep_dbs TRAANNTDY varchar | 100 18] PK,FK | Human
ﬁﬁu"ﬁm&m Resource
dep_sql ANRURAAILDA varchar | 255 1] select * from

employee where
if(prefix="Mr.’,
gender="Male,

gender<>'Malge’)




FIN979% N-7 WAWNYNINTDYAIBIA979 Category

96

. . .. dUn | AN | nadan | wene | L
E RIS T ARG . ANBENUTRYR
YAYA 219 (Null?) LU
cat_name Tanguaviall varchar | 200 1] PK | First Name
cat_datatype mﬁm%uﬂ@ varchar 10 1] Character
maxchar 1A2B9ATaY AT int Tal 9
4 o
#1971gA luNguAn
Ml
cJ
AT NN N-8 W@u’]uﬂ?ﬂﬁﬂﬂﬂ@m@ﬂmq?q\i CategoryVaIue
< . > 40 | AN | nadan | vwne |
TALUNTDYR AR EUNE ) AIRENNTBYR
aaya | e13 | (Null?) LR
cat_name %’ﬂmjmmﬁfﬂﬂ varchar | 200 ad PK,FK | First Name
cat_value ﬂ'ﬁ“ﬁmﬂ@ varchar | 255 lad PK | Kritsana




NMARNUIN U

AR INNANISNARAULATAINARS N TAYANARD LN LT ULANTAUNA

dilvauanaasgnIuneNLasFIiguna

o 1 17 dl 1% dl A 1% 17 o [
IFI'J@EI’N%I@N”@V]ﬂ@'ﬂ‘]_l‘lfl’&ﬁ"miﬂﬂLﬂﬁ“ﬂ\iN‘ﬂ@?’Nﬂ'ﬂNﬂﬂ‘Vlﬂ@'ﬂ‘].l@’]ﬁﬁ“].l?:ﬁ‘]_l‘]_l

v v a a Ao dgl
@W?@HL‘V]ﬂHﬂrl?;lu‘ﬂﬂﬂ]‘ﬂ\‘]ﬂﬂ’]uWEI’]‘LI’m";‘:Z'J@’]Mﬂ@Nﬂ\‘][ﬂ‘ﬂ1ﬂ%

[5]’1?’1\‘]% 2-1 AT NADIUNEILUD

CLINIC_CODE | CLINIC_NAME U$ NAME LAST_UPDATE

8 AW, 50 i 2004-10-04 18:21:27

9 AW, 4 Z12iGJRALY 2003-11-25 00:09:39

3 ANL. 412 iDAskXolHam 2002-02-10 23:58:20

10 AW, 456 UJE37]XZeQ 2001-03-20 03:21:25

5 AN, 55 b 2002-05-02 15:17:50

1 ANWL. 2 XdcmPdCXC2LRF 2002-01-25 22:27:33

6 ANWL. 3 QMOEQDVIGpWE73 2003-04-28 05:41:26

4 AN, 187 xJDXE952V 2002-12-15 11:44:56

2 AW, 713 ZRtQz3JU2gBb 2004-04-16 06:15:29

7 AW, 180 yXbJob 2002-07-24 22:29:07

P9T -2 A19NgNLIA
DISEASE_CODE|  DISEASE_NAME U$_NAME LAST_UPDATE

0 TsAszuutszanuay ISeLTXXB2dmRJ4d |2000-03-05 20:00:17
AR PUAT

9 113 nusnLHe 2XITAB5hvw8btofG |2003-07-26 20:35:09

4 ANUMANNNENTANINLAY |JOZRCTBjpPQGFMb  |2002-07-27 17:29:27
quﬂ’]Wluﬂ’]’;‘ﬂﬂ@ﬂ

D nazunsndaulunng 06bHj2gxn 2003-03-17 12:26:23
FamssuaTnnIAAen

7 laafniauaviinaan DYy2L3V4P 2000-11-30 09:57:45

3 Azalsun1ean ca8 2000-08-28 00:40:54

6 NNUHUATALATY sbR9aUT508c09C  [2000-06-10 12:07:37

1 lsnfioviuaziiieiald  [WdQzzxnck 2002-03-01 08:10:55
HAUTi




R399 U-2 A19angulsA (sia)

98

DISEASE_CODE DISEASE_NAME U$_NAME LAST_UPDATE
5 s ATAuARLHR 014ZsfYbFoZpsC20B |2003-01-25 17:44:43
8 %uq aTFZ5mGBQw 2003-10-31 09:22:34
AN919T 9-3 ANIANTTUREN
PERSON_ID | MEDI_CODE U$_NAME LAST_UPDATE
E18 ZAS423 Y8XvGyBtOBMCQ9JUIPIK | 2001-05-30 18:55:50
EO8 MIU158 OasKESy 2002-04-17 22:41:02
E32 AES587 7zNw1DojY8KQ 2002-07-17 02:45:54
E75 CFR784 nekwBbwpAIUzexO 2002-01-15 23:38:32
E17 CFR784 P5 2004-01-30 01:46:17
E11 CFR784 dtW619MgPK 2002-11-25 10:16:42
EO9 ZAS423 PtIN6UZI92AXp 2002-06-09 18:05:14
EO3 ZAS423 FtVT 2002-07-19 14:53:39
FN19T 9-4 ANTIANTTULRAN T
PERSON_ID DESCRIPTION U$_NAME LAST_UPDATE
G24 qgPMKYpj4mnCejU XgbuFkHL 2002-04-07 17:26:07
G65 Hmy92eocFexPzDt Clrrhyhd4 2000-05-10 09:34:07
G11 2u14EC3nuymegbm 9h8EpU2Lv8ieyuYn | 2001-03-29 11:54:15
PQkJ
G22 bNPAgtPZUQ70 bNPAgtPZUQ70 2002-12-28 19:27:33
G41 iJygUMLZU20MuMu g45dKw77zP0120gn | 2002-09-17 18:15:48
G23 sGB9ab3Ff2jJuNbA4Ni | GP5wme 2003-01-11 09:50:04
9i0IlQN
GO01 D Lulib8K 2002-11-14 17:45:05
G78 XwS5HKgsbxCA4XrCAn | MuuDJ9Ny 2003-05-15 10:35:39




A3 -5 AT NLTLANNNTTNEA

99

REMEDY_CODE | REMEDY_NAME U$ NAME LAST_UPDATE
4 UAREN sOCS1TMgKmoOl7sDa | 2001-07-05 11:56:23
3 19ALANIZN IpiIML5Qy6fC44P 2003-06-28 09:14:32
1 I‘iﬂﬁl/ﬂﬂ pWcUIREEHQg2edF6 1994-11-13 19:32:52
2 NIUANTTN DWYkr 2002-07-23 15:25:58
AN5197 9-6 AN319IEIN9AEEnEad
PRESCRIPTION | MEDI | QUANTITY INVOICE GET U$_NAME LAST
_CODE _CODE _NO _DATE _UPDATE
04-0000010/47 | MIU158 7099 04-0000032/47 | 2004-03-30 | ChMAtsCM | 2002-08-18
06:05:10
04-0000007/47 | MIU158 8097 04-0000032/47 | 2004-03-30 | UWei9ogm | 2001-04-20
Pt 16:39:52
04-0000010/47 | MIU158 3484 04-0000032/47 | 2004-04-01 | GK 2003-11-02
06:20:46
04-0000010/47 | MIU158 7903 04-0000001/47 | 2004-10-03 | OMx 1999-07-08
07:34:48
04-0000020/47 | MIU158 2587 04-0000032/47 | 2004-04-01 | JEraSUrEK | 1999-03-28
LuTANoXsr | 13:12:59
04-0000020/47 | MIU158 2404 04-0000032/47 | 2004-07-26 | mx79C4rN6 | 2002-12-18
WwaC 09:13:39
04-0000032/47 | VCD511 7884 04-0000032/47 | 2004-04-01 | Q 2000-03-30
10:31:17
FN919T 97 AT NEEALAAN e
MEDI_CODE | CLINIC_CODE | ADD_POINT U$ _NAME LAST _UPDATE
ZAS423 9 67192 GOS3NuSD5L | 2003-04-02 05:55:29
VCD511 10 42421 mM7uM 2002-08-03 21:43:38
AES587 2 40210 DrYHmntXgs | 2000-01-24 20:20:30
VCD511 10 41400 vXFyHDDhq 2002-11-27 04:36:46
VCD511 9 56596 IrGiM 2000-09-25 19:52:18




100

R399 U-7 MNT19TTAUFUNNEN (5iR)

MEDI_CODE | CLINIC_CODE | ADD_POINT | U$ _NAME LAST_UPDATE
ZAS423 5 7165 xRa9JMO 2000-07-15 16:15:42
ZAS423 5 32079 zzTYpX 2001-03-24 00:19:18

P97 2-8 MNFNEAEIEN

PHARMACIST | PREFIX FIRST LAST CLINIC U$_NAME LAST
_CODE _CODE _NAME _NAME _CODE _UPDATE

_THAI _THAI
9 1 \TNAR Taneannng 2 | NZyLSOLW | 2002-05-12
20:50:17
5 1 b SaE09A 8 | 9F5DQ3t | 2000-10-10
19:19:51
6 4 GhERL AUNFan 9 e52i09 1998-10-07
08:44:00
2 1 A3l AUAATAR 4 p41G8Urg | 1999-07-10
22:46:14
10 1 loG kifd Bz 2 Od7zXKZn | 1996-11-23
14:48:30
3 1 | wensel | Ausnadan 5 | QENIoNX | 2002-01-16
18:42:37
4 1 31409 WAELNNHI B 7 | 4rPoOgM | 1999-06-25
07:02:06
% 1 AN | wazAna, 8. | WUNBSD-, | 1996-10-03
17:48:43
1 4 | Anen NeuAsNnA | 1 | JOPN44G | 2003-03-19
18:32:59
8 1 WaNNINe | 250 9 emvcGjl 1999-04-23
15:46:48




cs' v 9 A =~
ANTINN U-9 AT WU UINTTLLLIEIY

101

RECORDER | PREFIX | FIRST LAST CLINIC US$_NAME LAST_UPDATE
_CODE _CODE | _NAME _NAME _CODE
_THAI _THAI
1 1 | yinewa | Ausnasan | 9 | BvmimaSdxy | 2003-03-31
11:16:24
2 1 ayins | Tawssnuang 1 bC5BNSOIRI | 2004-06-08
07:25:24
3 4 | g1791 [ AmN 6 | DobsdStyK | 2003-06-17
00:47:30
4 1 ANLNA | aAzLAT 5 | wzX4HkOy | 2003-05-15
07:01:17

[5]’1?’1\‘1% 2-10 ANTINARIEN

WAREHOUSE_CODE | WAREHOUSE_NAME | U$_NAME LAST_UPDATE
1 i7vLeQ90r9cbNFZC - | Bmkp4bSHY | 2004-06-12 12:06:03
3 qbByg3XIkPSMk yWG2fLeyB2s| | 2004-01-26 02:02:51
4 VMmVhzauQzkx XOkBOBSMEG | 2004-04-11 16:29:43
2 79zNElqv18B5XI86 | JgfaGIZTnS | 2004-01-25 17:58:58

= =
A9 2-11 AR

MONTH_CODE | MONTH_NAME

1 January

2 February

3 March

4 April

5 May

6 June

7 July

8 August




P " .
19NN A-11 AT NLARU (F18)

MONTH_CODE | MONTH_NAME
9 September
10 October
11 November
12 December

AT 2-12 AP UUALAT A TLASEN

RUN_NO CLINIC_CODE | YEAR
04-0000011/47 9 2547
04-0000020/47 8 2547
04-0000011/47 1 2547
04-0000003/47 1 2547
04-0000020/47 4 2547
04-0000025/47 7 2547
04-0000011/47 7 2547
04-0000002/47 10 2547
04-0000010/47 8 2547
04-0000002/47 3 2547

[ﬂ”lﬁ?’]\‘lﬁ 21-13 mm\iﬂ@zmmﬂm

102

PERSON_TYPE_CODE | PERSON_TYPE NAME | U$ NAME |  LAST UPDATE
4 finiein OIHGD1 2003-12-07 13:55:12
1 Winau 7h2siYf 2003-10-17 16:39:01
3 ATALATA qePBeEO | 2003-04-12 06:18:32
2 gnang hwm? 2003-08-28 22:25:31
5 YARANIELEN NwPsmE4 | 2003-03-22 17:39:50




AN N7 U-14 ANT19ANNANRNUS

103

RELATION_CODE | RELATION_NAME U$_NAME LAST_UPDATE
3 @:'&m'& KdnAIYE 2002-05-15 20:04:03
2 N17AN bRNDI5 2001-04-15 11:02:09
4 11A7 Fdbe1Uus8TPDV | 1997-04-22 05:42:53
1 uAn O0HGA2ewzh 2003-10-07 19:17:11
0 RULDI YmFEGbufxrXxAa8 | 2001-06-30 13:56:29

AN9199 2-15 ANTINANTINATN

PREFIX_CODE | PREFIX_NAME_FULL | PREFIX_ NAME_ABBR | SEX_CODE
4 UN UN F
1 LAnanel P M
2 ald W2l M
5 LANWEYS LY. F
3 U940 1.4, F

A9 2-16 ANTIADTUNTNANTA

MARRY_CODE | MARRY_NAME
1 1nel
5 it
3 Tadaezy
0 Tan
4 UBNANTA
2 AN




F1N9°99 9-17 A3 1engug [l sunsw

104

GROUP_CODE PROGRAM_CODE ACTIVE_STATUS
264 KArb93LE2 0
107 CNmwnbICY 1
18 LMMnilrlvC2 1

471 qjreOFrwJGl 1

72 tpKr 0

666 wbtYGeUsOON77RVM 0

946 tNbDMftWi2bBJH;|714p 1

422 y2Fcx9pALM7t35df5YY9XniZ 0

829 2MTwKJ 0

795 4mma 1
p19797 2-18 msred 4 tLlsunsa
USER_NAME | PASSWORD IYPE USER CLINIC ACTIVE_STATUS

_CODE _CODE
Koo BCl4gzlu Student 21 7 1
Robert VBtYEIO Lecturer 44 9 1
Nancy lvyl10d Foreman 98 4 1
Andrew 8GkYpjEC Designer 80 2 1
Margaret 682rQ Draftman 2 9 1
Laura VHNOIbhv System 4 1 0
Analyst

Manny tWV1LEZf Salesman 42 10 1
Anne yt89 Archetect 25 8 0
Janet oxpDnlSu Foreman 94 3 0
Lorretta eGB45 Engineer 67 4 0
Michael 60Ck Doctor 66 3 0
Marcos oCwQYhzB Researcher 52 5 0
Steven msGxADXx Dealer 50 4 1




F1N3999 9-18 AWK I Llsunsa (sia)

105

USER_NAME | PASSWORD TYPE USER CLINIC ACTIVE_STATUS
_CODE _CODE

Kritsana bxRBHoQj Draftman 51 10 1
Paullette g2K4ZsYW Designer 5 4 0
P97 2-19 Anannguilidszu
GROUP_CODE | GROUP_NAME | ACTIVE_STATUS

3 Manager 1

9 Student 0

2 Salesman 1

6 System Analyst 1

5 Draftman 1

12 Dealer 1

1 Manager 1

7 Engineer 1

4 Doctor 1

8 Researcher 1

10 Student 1

11 Lecturer 1

F1197°9% 9-20 A3 NUszng e iy

USER_NAME | GROUP_CODE | ACTIVE_STATUS
Janet 12 0
Andrew 9 0
Nancy 5 1
Marcos 2 1
Kritsana 8 1
Laura 5 1
Michael 1 0




;119999 9-20 Ans sz LUy (sia)

106

USER_NAME | GROUP_CODE | ACTIVE_STATUS

Paullette 12 1

Manny 6 0

Margaret 11 0

Anne 9 0

Robert 4 0

Koo 4 1

P9 2-21 m131etayalilsings

PROGRAM_CODE | PROGRAM_NAME MENU_CODE ACTIVE_STATUS
sv824e0PNVW fayagnIuNeILIa | 084nnpnhWow 1
WeSLY toyangulsn RHi582XGgKMoZIrG2E 0
kLOE025UYGUpdZ | deyaviana MPKIXI| 1
WZGyvT5JuOBVUxiN | IByapae UAM2UZNg8i 1
VpT0Sq fayaanIuneLNa | asaxl0oprsPp 0
3HdIX9zPUje %’ﬂsﬂﬂﬁu”m bA1aRjWCO 0
gQ8jpANXpOxx Aayasn NZKpyZSPHF3g 1
UsCHPCYWLOOGR | Tagjaunmns ZExu 1
0gtsQyWGKxQVN | Tayyaiduring IW5M5gal fTWU 0
yWGTTwbs7010on2 | dayagn uneung | 27bGr 0
mWswboQDLP3CRT | Hayandssn DBpO1NGs;] 1
oUVdumozA9lu 1ayAYAAA pyKA4caOH 1




[ﬂ’]‘é"]\‘lﬁ U-22 ANTNENUNADTUNEILNA

INVOICE_NO | GET_DATE | MEDI_CODE | CLINIC_CODE | INVENT CODE | ORDER_NO LOT_NO MFG_DATE | EXPI_DATE
04-0000032/47 | 2004-04-01 AES587 68 31 02/2547 | XeEnguGoEeo | 1997-10-02 | 2008-07-02
04-0000032/47 | 2004-07-26 MIU158 14 54 63/2547 | QLI2XIBOE 1926-03-03 | 2002-01-16
04-0000032/47 | 2004-03-30 AES587 84 41 63/2547 | QIX9bRBOP 1968-05-13 | 2001-05-27
04-0000045/47 | 2004-09-29 CFR784 16 65 78/2547 | hG8PS1K 1920-09-28 | 2005-04-17
04-0000011/47 | 2004-11-19 VCD511 84 11 44/2547 | dQFWTYU5H56D | 1971-06-07 | 2008-09-12
04-0000011/47 | 2004-10-03 ZAS423 39 83 89/2547 | t50IYhIVOXAC 1949-08-04 | 2001-09-10
AN99T 1-22 AN99ENTRIFDUNENLNG (5i9)
MEDI_GET | MEDI_BALANCE | AMOUNT | AVG_PRICE | WAREHOUSE | U$ NAME LAST_UPDATE
_CODE

8394 3775.49 44943 .27 3315.21 1 d4MoheYjA | 2003-05-31 14:57:13

6210 3364.09 17312.03 4972.89 1 hBwG2G 2003-03-27 10:59:05

9182 4680.38 31005.81 442114 1 uRgvdBJ 2003-10-06 12:42:02

9405 3518.38 7792.10 4812.06 3 0qy5Gg 2003-12-04 10:45:36

7819 4923.93 9362.26 9362.26 2 Q7gNc73 | 2003-04-19 10:44:31

4196 3549.02 29865.39 2951.02 1 NMJrYIB9 || 2003-08-24 07:29:17

201




m’mqﬁ 9-23 AN31991UN1TANLEN

PRESCRIPTION MEDI | QUANTITY | MEDI | UNIT | UNIT | USAGE USAGE AMOUNT | STATU us LAST
_CODE _CODE _UNIT _USE | _CODE S _NAME _UPDATE
04-0000032/47 | VCD511 9838 50ml. | 1544 | 60 gm. | hOn faty, 98332.64 | Yes WkBc4b | 2000-08-15
08:46:58
04-0000020/47 CFR784 7463 30ml. | 890 | 30 ml. 58 L luut | 60870.41 | No xnoC1W | 2000-05-18
03:39:39
04-0000007/47 | MIU158 6186 DROP | 1049 | DROP ro N 86004.67 | Yes HvPS 2000-04-07
23:51:20
04-0000010/47 | MIU158 5859 50ml. | 440 | 5gm. Z915mL | naanm 94641.32 | No BWtubH | 2002-10-15
14:57:55
04-0000032/47 | MIU158 5558 DROP | 402 | TABLET | jaq NeIaA 7240.98 | Yes xTDW1 | 2002-03-21
05:08:40

801




A3 U-24 #1990 e

MEDI_USE_CODE | MEDI_USE_NAME_FULL USAGE QUANTITY | UNIT U$_NAME LAST_UPDATE
8 TALTII LN Tdaanniin 79 50 gm. | d9BscOF 2004-02-14 13:47:42

rhX NLTIAY ‘L%ﬁ@ummmns'ﬁ? 72 50 ml. | 8kx6MW 2004-10-08 19:22:52

643 NILTILASD TfnaiAu 51 30ml. | yYaQ5cULG 2003-01-15 15:52:05

FF NIUTIIUTN T nauuau 83 10 gm. | oGNnKaif 2003-11-29 22:49:36

iR MUFIULDLIAN daannm 37 60 ml. | oCqc7 2003-05-30 15:02:57

TsH NILFINLAD I%ﬁ@ummmnﬁ@ 87 SPOON | cdgHx 2004-02-16 02:47:52

601



ﬁl’]ﬁ"]\‘lﬁ 2-25 AT INUNNED

DOCTOR PREFIX FIRST_NAME LAST_NAME STATUS REMEDY LICENSE SPECIALIZE
_CODE _CODE _THAI _THAI _CODE _CODE _NAME
4 1 FANTIne UAANIAR 1 2 61600 AN
3 3 4117 gALAI 1 4 70725 Nanide
1 2 790 NELAELIA 1 2 24669 szan
2 4 AFTen AansnanIwe 1 1 58888 AR
5 4 U3LIT WIHINNLF 2 2 15206 RIS
[51’1‘3"]\‘117‘]' 9-25 FANFIUNNE (Fi|)
CLINIC_CODE WORK_DAY ISSUE_DATE | EXPI DATE U$ NAME LAST_UPDATE
7 nn ”quﬁ@uﬁ 2000-03-09 2004-04-29 7THAAXXg 2004-01-31 22:14:16
8 nn Vu‘l/!ﬁ 2001-08-29 2004-04-15 dKM 2004-06-26 21:10:41
10 nn TUENANT 2001-11-02 2004-11-19 VD 2004-09-01 21:24:34
10 NnAuAng 2001-06-05  {2004-08-10 | Ip1AJSHI 2004-07-07 13:20:09
3 nn JUAUNS 2000-02-11 2004-07-17 Zagr 2004-01-07 11:46:18

oLl




AN9199 2-26 ANT19NTHAUNNE

APPOINT | PERSON | PERSON | PERSON | RELATION | CLINIC | DOCTOR | REMEDY | REMARK Us$ LAST
_DATE _CODE D _TYPE _CODE | CODE | _CODE | CODE _NAME _UPDATE
_CODE

2001-05-07 70265 E15 1 2 3 F 3 7ANARUAE | ZLsJ9OQ | 2001-11-08 05:41:25

2002-06-14 | 96586 E20 5 2 2 i0 4 FANAINAE | G 2000-02-03 12:49:59

2002-10-09 | 25560 E18 5 4 3 F 1 Aouila yidjasr 1999-12-14 23:35:29
aanly 1
LD

2002-06-11 80864 E02 3 1 6 2w 2 Aouila W 1999-07-19 19:44:19
aanly 1
Adpit

2001-04-26 | 70265 E15 1 2 4 2w 1 Sneanatd | YiUriHxm | 1999-06-16 23:12:22
L99AU

2004-01-01 25560 E18 5 4 6 5 2 Snenstl | BzeXe 1999-02-26 05:55:29

ENGLI

LLL



ﬁ]’]'a"]\‘iﬁ U-27 ANTINEN

MEDI MEDI GENERIC MEDI MEDI SYMPTOM | WAREHOUSE | INVENT us$ LAST
_CODE _NAME _NAME _UNIT | USE_CODE _CODE _CODE _NAME | _UPDATE
ZAS423 | SALBUTAMOL | 21816 25 gm. iR duam 4 BNeFfdb4z | LQseiAX | 1999-10-28

SYRUP 17:52:08
AES587 | ARACAF e ldl DROP rhX duan 3 3xCp1vB | NLAju 1999-02-16
SYRUP 15:16:20
MIU158 | EFERINE 5 auiile 5 gm. FF wnein 2 C bk5svo 2002-01-27
mg. 08:54:59
VCD511 | ANTA 0.5 mg. | 81 30 ml. 643 wiviasdn 4 BBfJRIbXA | PD3idt3 2000-09-22
TAB 02:03:33
CFR784 | HERBIE 30 AR 60 gm. FF 2R 4 8taSnEFvv 2000-03-31
mg. TAB 06:55:48

47"




A3 U-28 AN 19192 TRNN95NIN

PERSON SEQ REMEDY PERSON PERSON SEX PRESCRIPTION | RELATION | DIAG_DATE
_ID _NO _TYPE _CODE _TYPE_CODE _CODE _CODE _CODE
E17 2 2 98092 4 M 04-0000010/47 1 2000-01-14
E10 1 1 80864 3 M 04-0000032/47 1 2003-05-03
EQ7 7 1 25560 5 F 04-0000010/47 4 2002-01-08
E10 3 3 98092 4 M 04-0000002/47 1 2002-06-06
E19 4 4 25560 5 F 04-0000002/47 4 2003-08-26
AN9 9T 9-28 AN 9LlsEdFneinE (51|)
DIAG_INFO | DISEASE_CODE | DOCTOR_CODE | CLINIC_CODE | FLAG | U$_NAME LAST_UPDATE
bVikf1r8s9vjX 8 i0 10 0 Vawew 2004-01-14 04:51:02
dPs 10 2W 7 1 TyoDcK 2002-08-21 16:22:08
xpp7WuW4t 7 F 5 0 4jdiymAD 2004-03-14 07:44:18
3VHIJggBEeb | 8 i0 9 0 Huz 2003-10-17 01:25:52
krOZgEPZYY|B | 7 F 6 1 DZ04050BzV | 2002-02-10 04:22:21

el




A9 2-29 AT ludaen

PRESCRIPTION DISEASE DOCTOR_CODE PHARMACIST_CODE CLINIC_CODE REGIS_DATE
_CODE _CODE

04-0000020/47 10 i0 6 3 1923-04-02
04-0000010/47 2 i0 8 10 1943-05-15
04-0000020/47 2 i0 3 3 1995-10-31
04-0000020/47 6 z 6 5 1906-03-26
04-0000020/47 2 T5 6 10 1914-04-18

[51’1‘3"]\‘117‘]' 92-29 mmﬂu?f@m (51|)

MEDICINE_FEE | DOCTOR_FEE | OTHER FEE | STATUS | PRINT_STATUS U$_NAME LAST_UPDATE

96.33 380.04 238.70 1 Yes Cekwald 2004-01-09 12:11:43

73.33 248.76 363.31 1 Yes 0GCGtm 2003-02-24 00:00:37

55.90 330.11 276.66 2 Yes JA10nZchO 2003-03-14 10:17:12

61.04 229.41 278.98 1 Yes M 2003-01-23 00:58:11

88.34 394.87 334.08 2 Yes yj3Grvlg 2003-06-27 23:05:39

142"




51197199 9-30 A3 wamziiieugilos

PRESCRIPTION | REGIS PERSON | PERSON | PATIENT BIRTH PERSON RELATION SEX REMEDY
_CODE _DATE _CODE D ~NAME _DATE | TYPE_CODE | _CODE _CODE | _CODE
04-0000011/47 | 2003-06-16 91616 E15 i 1958-02-07 1 3 F 3
04-0000007/47 | 2004-01-30 96586 E20 sl 1976-05-22 5 2 F 3
04-0000032/47 | 2003-09-20 25560 E18 21379 1927-08-03 5 4 F 3
04-0000020/47 | 2003-04-19 70265 E15 WA 1985-05-29 1 2 M 2
04-0000020/47 | 2004-04-28 98092 E06 neE0 1904-04-29 4 1 M 3
AN997 9-30 pseasziieudilon (sia)
CLINIC | DIV_LINE | DIV_COWORK | DIVISION | SECTION | SUBSECTION | QUEUE | STATUS | U$_NAME LAST
_CODE | _NAME _NAME _NAME _NAME _NAME _UPDATE
_ABBR _ABBR _ABBR _ABBR _ABBR
5 NEN1 THEHNE duanina | nin 40N 57 2 36kpAgh | 2001-04-19 00:02:43
1 INU THHNU duatlda | nolu AON 84 4 kGTGgaZ | 2000-01-19 00:54:46
8 NN HAAT auanina | nvln AON 63 2 ZuMYzC48 | 2000-05-07 09:47:53
6 A A ausithle | nuu 41199 72 1 fc3HcZ2 | 2002-01-21 20:49:03
9 A} FAALL ausda [ nn 21N 62 1 EYZ5 2001-09-25 22:04:21

Gl



F199T 2-31 ANSNNENBUATENEIY

PERSON | PERSON_CODE PERSON PREFIX PREFIX FIRST LAST SEX HEIGHT | WEIGHT
_ID _TYPE_CODE | CODE_THAI | NAME_FULL | NAME_THAI | NAME_THAI | _CODE
E19 66614 2 1 ZRVIaIN A998 WazAnA F 160.13 72.69
E44 62071 4 1 AN ANEU ol F 169.21 73.32
E05 71011 1 1 LANIATYY Gk WHNIR | F 172.09 65.38
E12 82294 2 1 \Anane RO NaY ”nﬁ 180.16 62.34
EO1 62258 3 1 Ul uqﬁﬂ ATNINANINE | M 178.54 67.46
mm\i‘ﬁl 92-31 miwwﬁmmt,l,@:zgﬂé’w (519)
BIRTH MARRY | BLOOD | MINISTRY MINISTRY MINISTRY DEPTMENT DEPARTMENT DEPARTMENT
_DATE | CODE | GROUP | _CODE “NAME_FULL | NAME _ABBR| CODE _NAME_FULL _NAME_ABBR
1981-11-05 5 A 98550 | NTINIWANUIAN | NA 53167 NNy nwA
1994-11-15 1 B 81358 | NTLNTIUIINUY | NI 54838 mslnlfingaufiesiiu | ndu
1914-08-22 1 A 86118 | NILNTWANWIAN | IN 57742 nsiseidndaugiinig | nin
1976-04-23 0 B 46657 | NILNTWANUIAN  [1N0 77074 nsisvindaugiinig | nin
1973-11-10 0 O 63879 | Ns¥vIANEIENIS | NA 46828 malnfdaugiinon | ne

9Ll




FI9999 1-31 ANFWNTNIUUATNAN (Fia)

DIV_LINE DIV_LINE DIV_LINE DIV DIV_COWORK DIV_COWORK | DIVISION DIVISION DIVISION

_CODE | _NAME_FULL | _NAME | COWORK _NAME_FULL _NAME_ABBR | _CODE _NAME_FULL _NAME
_ABBR _CODE _ABBR

65698 | faqueivng | Wilng 80097 | sedTaEnENITNY sEElN3 56974 | dntnanunnstlszihanan | aualily
48609 | 999Nt AT 22843 | 9a3ptasideLTNng AL 30302 | dwineunnsdssindes | austla
75359 | 3Rqviantin A 66433 | 3BgaatideLTNNg 36EIN3 36070 | dunanunnstlsvides | aueninle
48573 | HaageanisRu | vy 99116 | seegdnatlnensgenis | seEny 62461 | dAinaunisdssindes | awanne
57997 | gquelnenisRu | Wilng 91493 | seagTontnenIINu TEEIL 80510 | dudnanunnstlsvides | ausinle

mm\i‘ﬁl 92-31 miwwﬁmmm:qﬂé’w (519)

SECTION SECTION SECTION SUBSECTION SUBSECTION SUBSECTION | U$_NAME LAST

_CODE | _NAME_FULL | NAME_ABBR _CODE _NAME_FULL ~NAME_ABBR _DATE
83035 | nawulsziins | N9 56252 dauguanas GITER vrd1Zx 2003-10-23 02:13:51
78059 | neviedesdnng | nu 74364 daauineANdasaie | dusd l4fBHPoK | 2002-06-03 02:45:01
64009 | NBNAUARTARANIT | NA 25458 doutisnnaeulssny | aan pIMRME | 2002-08-29 05:58:21
68955 | NANAUARTAANIT | NA 67754 ATUALANE D) BN, C4Hira 2003-01-09 18:27:50
85574 | newwiasinna | na 93128 doutizniseulsany. | ann 5K606tUQ | 2001-04-13 11:31:12

L1




m’mqﬁ 1-32 ANFNATALATY

PERSONAL | PERSONAL | PERSON | PREFIX FIRST LAST SEX BIRTH PARENT SON MARRY

_ID _CODE _TYPE | _CODE | _NAME_THAI | NAME_THAI | _CODE | _DATE _NAME | _STATUS | _STATUS
_CODE | _THAI

G11 E18 1 1 NANT Aanananing M | 1915-08-29 | Tuas 1 3
G14 E44 2 4 n?TinIg TURNUNIN F 1947-05-19 | waend 3 1
G78 E12 1 1 g8 netAENLA M | 1987-07-06 | 3Eadn 2 5
G22 E03 4 1 ug e THLAT M | 1948-06-22 | NANS 8 4
G77 E19 3 1 INLIRD Wi M | 1929-02-16 | AnA" 8 3

8Ll



= v
R38N U-33 PTG LN TFEITL

PERSONAL_ID | PERSONAL_CODE | PERSON_TYPE_CODE | PREFIX_CODE_THAI | FIRST_NAME_THAI | LAST_NAME_THAI | SEX_CODE
G45 R12 5 1 W0 Tanwssouns M
G22 R56 5 1 9597 NIEHNNITA M
GO1 R77 2 1 Fakipit] NeuAENNA M
G14 R58 2 4 47707 Xaioed F
G14 R45 1 1 qaa1d Tanwssouns M

= v = )
M1919% U-33 ANFEELNIHEIT (A1)

BIRTH_DATE DATE_RETIRED DATE_OUT MARRY_CODE HEIGHT WEIGHT
1930-09-08 1940-06-01 1995-12-26 1 166.24 62.51
1954-03-09 1971-12-12 1931-01-19 4 175.12 63.74
1954-07-08 1963-06-29 1971-09-30 3 187.12 73.20
1914-01-05 1995-04-05 1994-08-05 5 179.67 72.22
1974-12-21 1904-05-14 1929-06-15 4 165.49 68.66

6Ll




ﬁl’]ﬁ"]\‘lﬁ 1-34 AT INYAANNTEUAN

PERSON_ID | PERSON_CODE | PERSON_TYPE_CODE | PREFIX_CODE_THAI | FIRST_NAME_THAI | LAST_NAME_THAI | SEX_CODE

G41 G45 4 1 PNAHNT AuNsan M

G11 G11 2 1 NHUNT wazAnR M

G14 G77 3 1 AATA" Bz F

G41 G78 5 4 Wil FALA F

G65 G65 3 1 ARRANS Bk F
[51’1‘3"]\‘117‘]' 1-34 ANTNLAARNIEUDN (5i|)

HEIGHT WEIGHT BIRTH_DATE MARRY_CODE | BLOOD_ GROUP U$_NAME LAST_UPDATE
175.40 76.16 1976-12-05 4 A gkmEvuvol 1999-12-12 23:07:42
167.49 57.81 1988-07-28 2 B p3Dy 1996-04-20 18:31:44
174.72 50.56 1942-11-04 2 A 19jnXZzVTw 1999-07-06 13:07:39
164.26 68.16 1986-03-25 4 AB WHDPrgwk8rvh | 1999-06-02 00:55:09
160.83 52.64 1918-05-21 1 AB OFichjaG8gH 2000-01-24 08:55:22

ocl




F1197999 9-35 ANIWNDLYYARANIEILAN

PERSON_CODE | ADDRESS STREET SOl MOO SUB_DISTRICT
G45 55 DUUANR 1agl 20 13 RACHA
G11 77 nuuAiiue TRe 2 9 KAI
G65 9 nuuAiius Tagl 3 2 NOI
G77 22 nuudng gy TR 15 2 KA
GO1 52 DUUATYANUNINA | TR 1 1 SINGTOO
AN99T 1-35 mmqﬁ@fgjqﬂmmﬂuﬂﬂ Gh)

DISTRICT PROVINCE POSTCODE | TELEPHONE U$_NAME LAST UPDATE
AUTHONG QUATITENT 79485 045321518 21TyGNbb9 2002-08-02 18:11:24
BANGPHAMA el 57739 045369852 NTcJQfVbOGZa | 2002-05-12 10:55:56
SRIPRAJAN ULIEINIE 79485 045321518 53VbQw2bBA 2002-06-12 01:53:49
AUTHONG HNAMNT 19053 032852417 7Pdp4q4ZE 2003-12-30 02:49:40
SONGPINONG Ui 57739 045321518 yaN84iwQ4Mg | 2002-01-09 09:13:59

Ll



NARUIN A
ARLINNANSNARAULATAINARS N TayaNARa LN UTT UL AR WA by

NSLANANLULNAANEHIAD

o 1 17 dl 1% dl A 1% 17 o [ 1
AIREINUBYAN ﬂ@'ﬂ‘].l‘ﬂ’&’i’]ﬂtﬂﬂLﬂﬁ“ﬂ\‘m‘ﬂ@?”l\w'ﬂﬂﬂﬂw ARBALANNRTUTSULITIE
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snaulalunisiaananitiuiiadnesasasalyls

AN9199 A-1 1319 T_CITYSPEC

CITYCODE CITYNAME URBAN WEATHER
7304 LINCOLN 3 3
7587 CAMDEN 3 3
4028 LOWELL 4 1
7700 BOWIE 5 4
8144 CAMBRIGE 5 4
1217 LIVONIA 4 2
4009 DULUTH 2 1
6494 LANHAM 5 1
5039 SALEM 1 2
8944 BROOKLINE 0 2

AN919% A-2 M1319 T_NEARCITY

CITYCODE NEARCODE NEARORDER
8944 8144 1
8144 7304 2
5039 1217 3
1217 8144 3
7700 4028 1
6494 4009 1
4009 6494 1




AN NN A-3 A3 T_RANK

123

MAJOR FIELDID ORDER UNAME STATENAME
Other 83549 40 United State University | New South Wales
Science 57104 36 Canton University Georgia
Science 99851 74 Mary University Georgia
Art 68178 76 United State University | Victoria
Society 25130 i Hopkin University Alaska
Business 13793 74 University of Luton ldaho
Humanity 15525 96 Montael University Hawaii
Humanity 53130 0 Bridgewater University | Alabama
Humanity 43961 63 University of Loyland Queensland
Other 93433 89 University of Martin Georgia
Humanity 39095 35 New University Connecticut
Other 79565 95 Stockport University Hawaii
[ﬂ’]ﬁ?’]\‘lﬁl A-4 #1979 T_CODEU

UCODE UABBR UNAME
3021 C University of Cornell
9118 Jb Bridgewater University
9866 Olw Temple University
9143 L Hopkin University
1656 Qvar7 Montael University
7107 x2 Boston University
3889 sB Ada University
3429 I Liengh University
4691 ZsdWZ University of Loyland
4777 ezMc Paul University
3888 I Jackson University
2068 WDb70I Stanford University




124

A3 A-5 A1379 T_CODEFIELD

FIELDID FIELDNAME
13793 Higher Education
15525 Anatomy
53130 Information System
68178 Computer Engineering
83549 Optic
75278 Information System
93433 Information System
43961 Theory
79565 Higher Education
99851 Organizational Behavior
25130 Wood Sciene
57104 Elementary Education
39095 Accounting

AN919% A-6 1319 T_STATE

ABBRNAME STATENAME CITIES NEARSTATE
R lllinois 7304 e
g’ Alaska 4028 SV
Ks Connecticut 7304 SV

j lllinois 4028 g’
6 Connecticut 7304 g7
w Alaska 5039 \
GR Tasmania 5039 SV
e Connecticut 4009 Ks
vV Delaware 7700 GR
SV Victoria 8944 HA
2 Queensland 1217 g7
HA ldaho 4028 6




AN397 A-7 A3 T_FIELD

LEVEL FIELDID | UCODE | CITYCODE | RANKING | ST_RATIO | FINISH GRADUATE GET TOEFL_LOW | TOEFL_HIGH
0 25130 8144 9143 14 53.84 39.19 GRADUATE 10.98 525 718
2 39095 1217 3429 2 30.28 N[44 UNDERGRADUATE | 12.83 522 743
2 57104 8144 9143 83 78.84 30.93 UNDERGRADUATE | 96.17 574 750
1 39095 8144 3021 79 47.68 89.78 GRADUATE 68.61 593 747
0 83549 7700 3888 32 36.21 85.36 UNDERGRADUATE 2.42 534 755
AN99R A7 AN T_FIELD (si)
GMAT_LOW | GMAT_HIGH | GREA_LOW | GREA_HIGH | GREQ LOW | GREQ HIGH | GREV_LOW | GREV_HIGH | GPA_LOW | GPA_HIGH
277 494 480 749 432 RS 411 720 2.14 3.98
257 716 468 739 463 708 468 733 2.62 3.87
251 809 437 753 481 742 483 708 2.13 3.25
277 737 434 768 455 713 456 780 2.72 3.44
230 425 453 756 498 766 457 798 2.56 3.09




A3 A-8 1314 T_UDETAIL

UCODE CITYCODE TERMTYPE COST BLACKSTUD ASIASTUD THAISTUD ADDRESS1

3888 7700 S 6649393.67 53.78 43.34 23.47 41/2 Ploenchit Rd.
3429 1217 Q 1465602.51 63.93 45.80 2514 55/8 Jarunsanitwong Rd.
4691 7587 S 8286510.74 51.19 45.73 22.41 12/2 Oriental Avenue
3021 8144 T 6471830.00 59.28 37.57 10.57 34/1 Jarunsanitwong Rd.
3889 7700 T 48111589.02 41.86 47.07 18.36 57/8 Chert Wudthakas Rd.
9143 8144 S 4178444.76 52.39 41.91 12.49 9/2 Jarunsanitwong Rd.

AN9 9T A-8 AN T_UDETAIL (5i8)

ADDRESS2 | ADDRESS3 TEL E-MAIL URL DETAIL1 DETAIL2 DETAIL3

Chanthaburi | Thailand 036254789 | kgundum@yahoo.com esREHrA | c15yU0O3Q | FkefXBVdfp | vMO73VFz

Bureerum Thailand 045369852 | tam_cs@hotmail.com DDeGcH | JJAm5u Ht5dQ hw7adh

Rayong Thailand 042247612 | BSL@thaimail.com XEwRw zhY2D;j Ckdx54 4hiHyXIStx

Ranong Thailand 032852417 | keechiang@hotmail.com | CNFr MgF TKKT2 0nQCnNVApx

Pijit Thailand 032852417 | pray14@hotmail.com WeQtYU. | 4XI[JAbNu | 498gxNYM | bRXk7IbWx

Yala Thailand 045323048 | judy. jing@yahoo.com ZAPouijow | vX8brBR 2lLxwaYo khYDeq7V

9l



AN397 A-9 139 T_MARK

FIELD | UCODE | CITY M M M M M M M M M M M
ID CODE | COST | GRADUATE | EXAM | FIELD | TERM | NATION | STAT | RANK | LOC | URBAN | TOTAL
39095 | 1217 | 3429 19 43 62 67 93 24 2 23 71 31 75
57104 | 8144 | 9143 37 99 53 54 61 61 61 83 76 30 55
25130 | 8144 | 9143 69 77 94 81 70 1 82 53 62 57 58
83549 | 7700 | 3888 20 83 43 86 53 77 61 92 27 31 99
39095 | 8144 | 3021 49 57 72 61 57 68 15 48 44 27 55
[51’]‘3"]\117‘]' A-10 M9 T_ADMIN
PASSWORD W _COST | W_TOEFL | W GPA | W GMAT | W.GRE | W_GRADUATE
M1HXGxPzdvxXXIk7 81 49 18 79 92 76
ERcy6RA5LIAXY 80 4 16 52 76 27
fGWb 27 6 93 1 82 14
C 34 42 75 70 1 54

lcl




NANUIN 3

AR INHANITNARAULATRINAATNURYANARALINLIAIABLAUDY (Response Time) Tun1sas19IayanAaaL

o 1 17 t:ll 1% 4‘4' A % ¥ o [ % ndl ¥ dll o % ¥ o é’
W’JT’JEI’N“I.I’PJN”@V]ﬁ@@ﬂﬂ/]@?’]ﬂiﬂﬁlLﬂ?ﬂﬂﬂﬂ@?’]\ﬂ‘ﬂﬁﬂ@ﬂﬂ@‘ﬂu@’]ﬁﬁﬂﬁni’]ﬁﬂi‘ﬁﬂﬂ@@ﬂL‘W‘ﬂ"lﬂL’]ZWm@u@u@ﬂluﬂ%‘@?’]ﬂﬂlﬂﬂuﬂﬂﬂ'&‘ﬂ‘]_l&lﬂ\ﬂﬂﬂTﬂ‘L&

F19799 -1 snasuansdayanasasnliainnimeaaudnnainataueslunisainsdayanages

EMPNO PREFIX ENAME GENDER JOB MGR HIREDATE SAL COMM DEPT
2106 Mrs. Steven Female Archetect 5075 2004-01-12 82473.45 77927.33 69
1744 Mrs. Robert Female Foreman 7837 2004-11-13 88809.98 64420.76 4
1718 Mr. Robert Male Programmer 7837 2004-09-02 97017.44 28275.02 57
4396 Mr. Robert Male Doctor 1744 2004-01-14 8302.25 88237.89 36
4114 Mrs. Grover Female Lecturer 1744 2004-08-09 16901.21 13033.94 55
5075 Mrs. Anne Female Programmer 1718 2004-03-07 80183.09 10257.54 70
3236 Miss Koo Female Programmer 4114 2004-09-08 15207.15 21880.29 42
7837 Miss Nancy Female Researcher 4396 2004-11-23 83808.87 98380.48 63
2102 Mr. Andrew Male Student 4114 2004-02-03 18219.07 10262.86 38
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Abstract

Test data generation is one of the tasks that consume
a lot of cost and effort for software testers to finish
because the generated test data need to be similar to the
actual data. This paper presents a tool to automate test
data generation for testers, named “RealGen”. The tool
randomly generates test data according to the criteria,
supplied by testers and source database. The criteria
consist of database schema, logical dependencies
between fields in each table, referential integrity of
database, quantity of generated records, etc. The goal of
RealGen is to generate test data that is meaningful as
the actual data of the software under test.

Keywords: Test Data Generation, Software Testing

1. Introduction

Software testing is one of the essential processes in
the software development lifecycle and it takes a lot of
cost and effort to complete because software testing is
the process of executing software with the intent of
finding errors. Software testing requires test cases to test
the software. Beside test cases, testers also need to
prepare test data in the database which will be used by
the software under test. Test data preparation can be
done manually by hands, copying from old version, and
automatically generated by software tools. ~Most
contemporary software relies on relational database
which could support many million records of data. Since
a test environment is need to be as the actual
environment, test data is also required to be as large as
the actual data. With this reason, the manual preparation
and the copying from old version are insufficient and
unsuitable methods. The automation of test data
generation will reduce the cost and effort of software
development and testing significantly.

Unfortunately, the test data generation tools in
market today focus mainly on the data type of fields and
the structure of tables in data generation process but

most of them do not concern the logical dependencies
between fields in each table (for example, a record of
student data with prefix as “Mr.” should has gender as
“Male”) and the referential integrity between tables.
Thus, the generated test data is not meaningful to the
software under test and human sense.

This paper presents a tool to automate test data
generation process, named “RealGen”. The paper
focuses on test data generation which is valid for
software under test. Test data generation for invalid
cases and test case generation techniques are not
discussed here. The paper is organized as follows.
Section 2 discusses the characteristics of meaningful test
data. Section 3 describes the features, usage, and
limitations of the tool. Empirical studies are discussed in
section 4, while section 5 compares the tool with related
researches/tools. Section 6 suggests the future work and
the conclusion of this paper is in section 7.

2. The Meaningful Test Data

The meaningful test data is the data that is
syntactically and semantically correct to the context of
software under test. Test data generation cannot be just
arbitrarily random. It should takes consideration on
some rules to enforce the test data to be meaningful.
There are 2 important characteristics to be considered
during data generation: Data type and Data dependency.

2.1 Data Type

Normally, the data is enforced by its data type. The
data  type enforces the generated test data to be
syntactically correct to the context of software under
test. For example, salary data field of employee records
should not accept the character string values like “ldsef”.
Beyond the data type, there are some specific constraints
of each data type to refine the generated test data to be
more meaningful to specific context such as length of
string data, numeric precision, scale of numeric data,



and etc. For example, “9,999,999,999” does not make
sense to be a salary of an employee.

2.2 Data Dependency

Generally, there are also some dependencies in the
data. These dependencies enforce the generated test data
to be semantically correct to the context of software
under test. There are 2 types of dependency: logical
dependency and referential integrity.

Logical dependency is the inter-field dependency
which can be normally found in data. For example, a
record of personal data with the prefix as “Mr.” should
has gender as “Male”. Logical dependency can be a
constraint or a correlation rule that enforces data over
several fields. With logical dependency, the generated
test data can be more meaningful.

Referential integrity is another kind of dependency
which can be found generally in relational database.
Referential integrity is the dependency that a field in a
table refers to another field in another table which means
a record in parent table must be existed before a record
in child table can be existed. For example, a record of
“Employee” table, which “Deptno” field refers to
“Deptno” field of “Department” table, must refer to a
record of “Department” table that is already existed.
Otherwise, there would be an employee with unknown
department exists in the database, which is not valid to
the context. This invalid data record leads to non-
meaningful test data.

FIRST INPUT METHOD

Database schema, logical RealGen

dependencies, and referential

157
3. RealGen

RealGen (Realistic test data Generator) is a tool
developed to automate test data generation process in
software testing. RealGen randomly generates test data
according to database schema, logical dependencies
between fields in each table, and referential integrity
between tables, supplied by testers and a source
database. The process of RealGen is shown in figure 1.
The database schema can be either created manually by
testers or read from source database while logical
dependencies are only supplied by testers. RealGen
could read database schema from 3 types of databases:
MySQL, Oracle, and Microsoft Access. Testers can
define 6 properties for each field in each table. The
properties are field name, data type, size (or numeric
precision in case of numeric data type), numeric scale,
identifier flag, and optional flag. RealGen provides 7
data types for testers to select for each field including
character, integer, double, Boolean, date, time, and
timestamp. Identifier flag indicates whether data of the
field should be unique for every record and optional flag
indicates whether the field is required to have a value for
every record. For logical dependencies definition,
testers could define logical dependencies in 2 modes.
Firstly, testers could define logical dependencies as
correlation rules between fields within the table; for
example, if prefix field is “Mr.” then gender field must
be “Male” (prefix field is correlated to gender field).

Source
database

Database schema and
referential integrity

|
|
|
|
|
|
|
i
| Tester
|
|
|
|
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|
|
|
|
|

Logical dependencies
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Figure 1. The process of RealGen



Another mode of logical dependencies is SQL.
Testers could define logical dependencies as SQL query
statement such as “select * from employee where
if(prefix="Mr.”, gender="Male’, gender<>’Male’)”. In
order to define referential integrity of each field, testers
must choose a target field to be referred by a current
field. The target field must be an identifier of its table and

has the same basic properties (data type, size, numeric
scale) as the current field.

In order to start data generation process, testers need
to specify some details of generation. Firstly, testers
must choose tables to generate test data then testers need
to choose the type of target database which generated
test data will be loaded. Next, the numbers of records of
each table must be specified. After that, testers need to
choose a method of generation for each field in each
table. There are 4 methods of generation: automatically
derivation (default method), constant value, null value,
and generic value. In automatically derivation, testers
can specify the range of data to be used as basis during
data generation. Constant value and null value mean that
constant value (supplied by testers) and null value are
generated for every record. Generic value means using
categories of generic value (such as name, prefix,
gender, province name, country name, and etc.) which
provided by the tool to generate test data. Finally, testers
must choose the output format of generated test data.
RealGen provides 3 output formats: delimited text files,
XML files, and populate data to target database directly.

In data generation process, RealGen generates test
data according to the properties and the method of
generation of each field. If the method of generation is
automatic derivation, the data generation is as follows.

For character data type, RealGen randomly generates
variable-length character string which length of string
must not exceed the size of the field.

If integer data type is used, RealGen will randomly
generates an integer value based on the range supplied
by testers. In addition, testers must not specify the lower
bound and upper bound of range that exceed minimum
and maximum integer value of the target database (for
example, if the type of target database is MySQL; the
specified lower bound and upper bound must not exceed
-2,147,483,648 and 2,147,483,647 respectively).

The generation of double data type is similar to
integer data type. RealGen randomly generates a double
value based on the range which is-enforced by minimum
and maximum double value of the target database.

If tester chooses. Boolean data type for the field,
RealGen will generates only 2 integer values (0 or 1)
randomly for each record of table.

For date, time, and timestamp data type, the process
of data generation is similar to integer and double data
type. The test data are randomly generated based on the
range supplied for that field. However, there are no
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constraints about minimum and maximum value
to be considered during the range specification.

If a field uses the constant value method, RealGen
will generates, as mentioned above, a constant value
supplied by testers for every record of this field and so
as the null value method, every record of this field will
be null.

Generic value method is the key to make the test data
understandable by human sense. It is used when testers
want the test data to be not just arbitrarily random. This
method provides some categories of generic data, such
as name of people, gender, blood type, career, and etc.,
for testers to use in data generation. When testers select
this method for a field, data for this field in each record
is randomly selected from all possible values of a
selected category. In addition, RealGen provides more
flexibility for testers to create more categories of generic
data and update existing categories to be more useful in
test data generation.

There will be an exception in the data generation
process, if the field is a foreign key which refers to
another field. The foreign field (referred field) must be
generated data before the data generation of the current
field. Then, each record of data in the current field is
randomly selected from all generated records of the
referred field.

After the data generation process, RealGen validates
the generated test data of each table with logical
dependencies. If logical dependencies are correlation
rules, RealGen will apply these rules to each record of
generated test data. If logical dependency is SQL query
statement, RealGen will apply this query statement
against the generated test data. Records that are invalid
to query statement will be regenerated.

Finally, RealGen generates output of test data
according to the format selected by testers. For delimited
text file, RealGen generates a file per table which each
field is delimited by a field delimiter and each record is
delimited by a record delimiter (both delimiters are
supplied by testers). If selected output format is an XML
file, RealGen will convert generated test data into XML
content conforming to XML schema of target database
and also generates-a file per table as delimited text file.
If testers select to populate generated test data to the
connected target database directly, RealGen will
generate SQL insert statement for each record and
execute this statement in target database.

3.1 Usage of RealGen

Figure 2 and figure 3 show the database schema
editor screen which testers can create, edit, and delete
tables in a database schema and fields of each table
respectively. The properties of each field can be defined
as in figure 4, and when testers want to define referential
integrity of the field; they use the screen in figure 5.
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Figure 6 shows the screen that defines logical figure 7. When testers want to start the test data

dependencies of each table. In case of reading database generation process, they use the screen in figure 8 to
schema from the source database, testers must specify specify the details of data generation and select the
the parameters to connect to the source database as in output format of generated test data in figure 9.

Figure 2. Specifying tables in d - Specifying fields in table

Figure 5. Specifying referential integrity

TSR L 13 VIE T el

Figure 4. Specifying properties of field
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connection

Figure 8. Specifying details of data generation



3.2 Limitations

| & Data Generation Method
| Select data generation method

‘= Delimited Text File
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Another empirical study of RealGen
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is

RealGen could support only 7 data types while the
relational databases in the market today could support
more than 7 data types such as CLOB, BLOB, BFILE,
ROWID, and etc. Thus, when RealGen read database
schema from a source database, it uses character data
type instead of these non-support data types and it
results in generated test data that is not conform to the
original data types. Moreover, reading a database
schema from the source database and populating test
data to the target database are only supported for
MySQL, Oracle, and Microsoft Access.

Finally, if testers choose to populate the generated
test data to a target database, the target database must
already have target tables because RealGen cannot
create target tables by itself.

4. Empirical Studies

RealGen has been applied to generate test data for 2
real software systems: [1] and [2]. Consequently,
generated test data for these software systems is
examined. Both systems have both logical dependencies
and referential integrity in the database schema. The
result indicates that RealGen can generate test data that
is meaningful to the context of both software systems.

measurement of response time for the test data
generation. Response time is a very significant factor of
the test data generation thus a good test data generator
must generate test data within an acceptable time. An
experiment is set up to measure the response time of
overall data generation process of RealGen (including
the period of output generation). The experiment is
conducted on a notebook which has Pentium M 1.4 GHz
as processor and 512 MB DDR SDRAM. This
experiment varies the test data generation on 3 factors:
number of generated tables, referential integrity among
tables (number of existing foreign keys and self-
referenced relationship), and output of generation. Other
factors are number of fields in each table, and number of
generated records of each table. Table 1 shows the result
of this experiment.

According to table 1, the result indicates that when
there is no referential integrity among tables, the
response time is relative low. When referential integrity
is existed, the response time goes noticeably higher than
the case with no referential integrity and it also indicates
that the self-referenced relationship does not
significantly affect to the response time. However, the
response’ time is relatively acceptable when comparing
to manually generation by testers. Finally, the result also
indicates that when the number of tables grows, the
response time is likely to grow-in linear fashion.



Table 1. The result of response time experiment
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No. of No. of No. of Generated | Referential Integrity Output Format Response Time
Tables | Fields/Table | Records/ Table (hh:mm:ss)
5 10 1000 None Delimited Text File 00:00:12
5 10 1000 None XML File 00:00:11
5 10 1000 None MySQL database 00:00:12
5 10 1000 None Oracle database 00:00:30
5 10 1000 None MS Access 00:00:17
10 10 1000 None Delimited Text File 00:00:21
10 10 1000 None XML File 00:00:23
10 10 1000 None MySQL database 00:00:23
10 10 1000 None Oracle database 00:00:55
10 10 1000 None MS Access 00:00:33
5 10 1000 4 Foreign Keys Delimited Text File 00:01:23
5 10 1000 4 Foreign Keys XML File 00:01:21
5 10 1000 4 Foreign Keys MySQL database 00:01:25
5 10 1000 4 Foreign Keys Oracle database 00:01:36
5 10 1000 4 Foreign Keys MS Access 00:01:27
10 10 1000 9 Foreign Keys Delimited Text File 00:02:58
10 10 1000 9 Foreign Keys XML File 00:02:51
10 10 1000 9 Foreign Keys MySQL database 00:02:50
10 10 1000 9 Foreign Keys Oracle database 00:03:25
10 10 1000 9 Foreign Keys MS Access 00:03:02
5 10 1000 4 Foreign Keys, | Self | Delimited Text File 00:01:20
5 10 1000 4 Foreign Keys, 1 Self XML File 00:01:20
5 10 1000 4 Foreign Keys, 1 Self MySQL database 00:01:21
5 10 1000 4 Foreign Keys, | Self Oracle database 00:01:28
5 10 1000 4 Foreign Keys, 1 Self MS Access 00:01:25
10 10 1000 9 Foreign Keys, 1 Self | Delimited Text File 00:03:02
10 10 1000 9 Foreign Keys, 1 Self XML File 00:02:53
10 10 1000 9 Foreign Keys, 1 Self MySQL database 00:03:08
10 10 1000 9 Foreign Keys, 1 Self Oracle database 00:03:26
10 10 1000 9 Foreign Keys, 1 Self MS Access 00:02:57
5. Related Work use in output specification and also determine the

DGeST is a test data generating tool developed by
[3]. To use this tool, testers must create the structure of
table and determine the properties of. each field
manually because DGeST cannot automatically read
structure of table from the existing database. This tool
allows testers to provide the logical 'dependencies
between fields in a table. The generated test data from
DGeST is quite - meaningful ~but ~not. completely
meaningful as actual data because the tool does not
allow testers to provide the referential integrity among
tables. DGeST can only generate a table at a time and
output the generated test data into 2 formats: delimited
text file and Microsoft Access file.

Datatect [4] is a test data generator developed by
Banner Software, Inc. This tool allows testers to create
data fields and specify the properties of them manually
or read table structure from an actual database schema
via ODBC. Then, testers must select the data fields to

number of records to generate. Datatect generates test
data randomly following to the output specification.
However, the generated test data is not meaningful as
actual data because it considers neither logical
dependencies between fields nor referential integrity
among tables in database. Datatect is similar to DGeST
since it generates a table at a time and provides 2 output
formats including delimited text file and populate to
database via ODBC.

6. Future Work

RealGen has to be further improved in several
aspects such as supported data types, types of target
database, and data definition and manipulation features.
Currently, RealGen could support only 7 data types
while relational database vendors in the market provides
many various data types in their database such as
CLOB, BLOB, BFILE, ROWID, SET, ENUM, and etc.



RealGen requires supporting these data types to generate
a real meaningful test data to the context of software
under test. Another aspect to be improved is types of
target database. Since, RealGen could connect to only 3
relational databases (MySQL, Oracle, and Microsoft
Access), it needs to be improved to support more
famous relational databases such as Microsoft SQL
Sever, DB2 Universal, and Sybase. Finally, RealGen is
completely useful if it supports data definition and
manipulation to target database. For example, testers can
create tables, drop tables, query data, and delete data in
target database instantly via the tool. Consequently, they
are not required to do these operations on the database
provided tools in order to use RealGen.

7. Conclusion

This paper presents a tool to automate the test data
generation process, named RealGen. The main goal of
RealGen is to generate test data that is meaningful as the
actual data of the software under test. The meaningful
test data is the data that is syntactically and semantically
correct to the context of software under test. To be
syntactically corrected, data type must be in
consideration during the data generation process and
being semantically corrected, the data generation
process must consider the data dependency which
includes logical dependencies between data fields and
referential integrity among tables in database. RealGen
generates test data by considering all of these factors so
the generated test data is meaningful as the actual data in
production environment. With RealGen, testers could
generate test data with less effort and less errors
(comparing to manually generation); hence the software
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testing process is more cost-effective, reliable,
and applicable.
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