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CLIENT/SERVER RELATIONAL DATABASE SYSTEM DEVELOPMENT

Patcharin Meepaibul
Pimpuk Sansuth

Dr. Vorawat Limpoka
1995

Abstract

This thesis is based on the development of Personnel Administration and Human
Resource Management system to be a prototype. First , is to study an existing application
and assign design by reference in partial Structure System Analysis AND Design Method
(SSADM) because of being a new technology method. And by means of Object-Oriented
Methodology to design and implement an application on a client/server database. The
product used in a design and an implementation is ERwin/ERx 2.0 from Logic Works
and Delphi from Borland international Inc. . At the first time,the application is implemented

on the desktop database and the will be upsized to the SQL Server .
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77 2-19 2997 UM IWRIUN

Implmentation

gmduuanndiatuuuylasiawitdiviiael 1uraagutays WezIUTBILANAR
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rRatusnfuautaiiasnnasiuuuunaaasuNdanu  uazszuulfiiamsinazeng
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fiuda 15w gindidiviaes ussiulad 3.1 laataun
(4 z & | -~ [} 9 o
gmluminau  anuiuRareulumsudiinulaasilesendnus
- - ‘.‘ [} z ‘.l
Biaed swlamshlaglesiswiuewndiaduazaglusuasumsaanuuy Tasnaly
urnsdinsutauiuatnitalausswing 2 i uanssaiimegiudayaitu anailwid
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sunlldeiefmandely .anudesmivasuenniiniu usstanasRnnsonan 9 Gau
Tumssenuunaansnazimualimahauezagis laaiew niedladined

2.8.4 nidenauuanniianiienlu1$939 ( Deploying an application )

minsfammhuewniieswlWilEsls  ussdamwennindudungldecdas
T3l lumssunandiadu lusnmzwadonvesdly  dnduuenwitaduilildaugin
daysvaDelphi W lFABIING EXE s ilasuewnAtatuvasDelphi
Lidasms srudansuneyinau (run-time interpreter) w3a laudin fad laus3
(DLL)

2.8.4.1 WdAdamslumadswsunenwainduiiaillfide (wusuaudalau

Tapmlulundsauuanmiintunugmdayaiahldess  sxdasate
unaina (Package ) ﬁﬂiznauﬁauvlwév?mua?i;"{l'ﬁﬁaon'ﬁ'lumﬁu
uawwitaduuaziinfunsdoya

IS mamiwldun

o W& EXE uaz W& .OLL (d1T) vaouanndiatu

o ‘Watiilugmtsznaudns 9 1w WS .README , WS HLP wIalnd

[ 2

& aaulavilaan (OnLine Help)

. < o

4 ml ot ar v 2 & ¢ -l - 6"
o {iGd dwwain dmiumudrtigiudeya (1aadned wia 1GiWeT)
e Iwainslis Twlnd (ReportSmith Runtime)dmTumsRUNTILM
o duawnaiaTwly Aiidndaaulnia ( VBX Control ) azdnald  ‘IWd
BIvBX11.DLL
' -~ o o -
2.8.4.2 nmidavaufiadddwna e lyldiuads ( Deploying BDE support )
| ' P <& ' o
Wavrdamauuawniintuamgudays  wxdaadiulaihuwsareinvesaiaslan
v a ¥ amas 4 v , v -t ol . R
lawrildiunisfaas fd8iufigndes  1u Delphi anilsznavday faEAWInTwdald

o -~ -.-A’ -~ L o o v & .
(Redistributable BDE) ‘N?J:llgﬂﬂﬂh&ﬂﬂiﬂﬂﬂx‘lﬂﬁuulﬂd gaiulumsdavay

ot '

-~ o< -4 ] (24 : ] * v v v v ] L4
UWONWRLRTUINEIUGTNA DY Tk DAdNKANIN sma"lﬂ Hl’ﬂ’l AILINIUU

-l P ' '
a1 2-3 ugadlWsdaanuansnadale

IDAPIO1.DLL BDE API DLL

IDBATO1.DLL BDE Batch Utilities DLL

IDQRYO1.DLL BDE Query DLL




IDASCIO1.DLL BDE ASCII Driver DLL

IDPDXO01.DLL BDE Paradox Driver DLL

IDDBASO1.DLL BDE dBASE Driver DLL

IDR10009.DLL BDE Resources DLL

ILDO1.DLL Language Driver DLL

IDODBCO1.DLL BDE ODBC Socket DLL

ODBC.NEW Manager DLLMicrosoft ODBC Driver , version 2.0

ODBCINST.NEW Microsoft ODBC Driver installation DLL , version
2.0

TUTULITY.DLL BDE Tutility DLL

BDECFG.EXE BDE Configuration Utility

BDECFG.HLP BDE Configuration Utility help

IDAPL.CFG BDE ( IDAPI ) Configuration File

o lasiiainiwn ( Language driver )
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PR <« v d v < A o
adde=ilasssmeunldine iuanwainduifanly lag
¢ oal P4 - -
lestaafmmn DLL szlnaalaseiszylasamsivaswinaend uasdg niolu
e ¥ -~ o' -~ z [} r
IDAPI.CEG fmiumenuatdiviies lasnetmeaniiuing .Lb gnmmag’lwnu
-l P -
1a13ansT LANGDRV v83{ad latsanad

e 1a@ii% weaina ( ODBC Socket )
PN ) [ - P [ ¢
fiadazunsaunuleddd Tanine mgnsmaﬂﬂu Tulaswanyt
18@iid 2.0 lasiaed wnuza¥ ( Microsoft ODBC 2.0 Driver Manager)
-‘ \ ) -~ Q’a ‘ e .,
2.8.4.3 TWdndeamslumssswavuennitnduina /1593 (uuulesien
@SWined)
- t‘A [ [ [ % - W ) - o
wannitannndnlandnuusalunads 2.5.4.2 mysiuaLLanNALATULLL
¢ a¢ [ [ - & ¢ 2 - - ¢ s v P2l q
Tasewiidiinaiazdaaiimsfians uafuaud teafaues Saf Nndaamanzau aa'laile
. o P ° -~ & o
Funiigwel 088 usrasvinmIfaauunniudnanin
-~ [] -~ -t 1 I’} & -~ -~ -: A
s iudasaiiassiinguvesinddmiv teaAueadin  ussiiiywdngnllas
qm*nfwlnaf fio BRLOM800.LD Faiilulasiiasmusalsius

Oracle
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< v - . X o o~ o v e
wanwaLaTuasanall savufslaaiewriWg ( Oracle client file ) d&miuiBandenulysla

A & 1 t [}
ABARORIILAURNBLNILTY TCP/IP

M3 2-4 IWdsarifntaafinaaden

Tolws fadiny
SQL_ORA.DLL Borland SQL Link Oracle Driver
SQL_ORA.HLP Online help file
SQL_ORA.CNF BDE Configutation File for Oracle Driver
ORAGBWIN.DLL Oracle Version 6.x client-side DLL
ORA7TWIN.DLL Oracle Version 7.x client~side DLL
SQL13WIN.DLL Oracle client-side DLL
SQLWIN.DLL Oracle client-side DLL
COREWIN.DLL Oracle client-side DLL
ORAWES850.LD Language driver based on DOS code page 850

Sybase LLa< Microsoft SQL Server

“ 3 : v -~ -~ -~ ] b -~
dasdaluiivinle taafaueafad Aadany 1B3vinaTvaisSybase 18 uazusnan

& < [y . b o o 4 |
fuanwantuazaadd loualnaieurWg ( Sybase client file ) dmiuiBandanulisla

d e ' ' [}
ABAROFITICAURNIBLNINTU TCP/IP

A -~ -~
a3 2-5 s lnusasfauoadan

SQL_SS.DLL Borland SQL Links Sybase Driver

SQL_SS.HLP Borland SQL Links Sybase Driver Help

SQL_SS.CNF BDE Configuration File for Sybase Driver

W3DBLIB.DLL Sybase/Microsoft SQL Server client-side DLL

DBNMP3.DLL Sybase/Microsoft SQL Server client-side DLL for
Named Pipes A

SYDC437.LD Language driver based on DOS code page 850

SYDC850.LD Language driver based on DOS code page 437

Informix
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o~ g - -~ - | & - o .
Insasaluivly toaduaadeg Gadeny WWinasvasinformixle uazuwanain

: < A\ g - - . . . o ol A 1 A
Ausnnaintuazdasd urailinlaaiourilng (iInformix client file) dmiuiTandanulys

P o . )
lanaaforIsedUaNBENITY TCP/IP

MTNN 2-6 IHd Bunasiniaafiuasdn

SQLD_INF.DLL Borland SQL Link Informix Driver
SQLD_INF.HLP Online Help File

SQL_INF.CNF BDE Configuaration File for informix Driver
LDLLSQLW.DLL Informix client-side DLL

ISAM.IEM Informix error message file

RDS.IEM Informix error message file
SECURITY.IEM Informix error message file

SQL.IEM Informix error message file

InterBase

Q 1] : o 7 -~ -~ .y [ & -~
Insasa Uil taafiiuesfes fadany tBSWiaasaas InterBaseld uszuan

: ", - ) & d
nfuanwalnsuazassdl dulnasiuglaaiauriug ( InterBASE client file ) & miuiaw

. ar > s [] 1 [
danuluslanaafaasszauanaatiaangu TCP/IP

J -~ -~ -
@390 2-7 s dulaasivatoafuasag

SQLD_iB.DLL Borland SQL Link InterBase Driver

SQLD_IB.HLP Borland SQL Link InterBase Driver Help
SQL_IB.CNF BDE Configuration ifile for InterBase Driver
CONNECT.EXE InterBase connéction diagnostic tool
CONNECT.HLP InterBase Windows connection diagnostic help file
GDS.DLL InterBase APl DLL

REMOTE.DLL interBase Networking interface DLL
INTERBAS.MSG InterBase error message file

28.5 n1sasuanniarnunlaatanriidsninaslaaley pelphi

& o o - v ~ o ¢ A v o
Unziduidgiarsdrialumasauennfiesuuulaaawiid v ldun
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2.8.5.1 anusurnlunstouwanwedufisunuyssansnan( Portability

versus Optimization )

anumansnlumathouwanwain vansfly anubanguasgudaysussuanng
< - @ -~ (‘I ] - v
wiufassuuwdiwinesnuanaranuld
tszinom wanefein wenwwitetumansalivsslominnguansusRiaweng
&
g gasszuuiuldnnuualnu
anumusnlumissssudivieilanassiia (Server Portability )

lumsaanuuunannatatuuwlasiewidivine  iitelaifiougs
' P ) & - . P A v
uRouTering anvaansalumainfansisunwaawain nulszinian Wesnnmsld
ar - -~ -~ o v -~ -~ A. A’ )
qmanrm:wmwaoL'n%'wL'zas"nuﬂ'l@'[@umww:m:m i lvszsansmwiRuau ua
o v ¢ d
aunsnlumanfandoliunaaaTuauazanas
a L7 € . (% '
anugnsolumanfaushounwaanaiuves Deiphi ldnainnisls
- -l - - - - 6 ] L%
TTable ua TQuery lag Ttable wuasianuazaanilumswisuriiadivined udnsld
a 0 ° < o v as Q‘z -t - - -~ A’ [ vt
TQuery iNasIdImMmiaafaues W W iaiiuasiilszinianiuiu uatnaclng
A Y - Y P
anusvsolumaedentrs honsoiwasmeesfneanazaeninluauunasgu
A - ' - i -
ANS! ifafiaslelidasut loluas s owdivies

o a € ¢ [ 4
ﬂ')'\llﬂ'llﬂiﬂi“ﬂ’\ﬁﬂd?ﬂﬂ'ﬁﬂﬂ mmnuvlﬂatavm Viiniaes

FuUAN U IMITDILENNALATY T9a193zeadTas3ulslaneamTRe
a 1 ) d [} v d
asleMaouLL a813E% TCP/IP uas NOVELL SPX iRavzuilaldin sanviwaife
- - &
mmgnﬂﬂm‘h"luuwaﬂwafwaﬂﬂmauﬁ'mmm'lﬂﬁ

2.8.5.2 miaaaanumaiuaidities
yesuaudiaafiueafd e lvuenniinrudasarinudas Wosilunendnus
-~ v - - o e
Binesld esfuesfidlasiaaiazgnldlunmsudeny Oracle ,Sybase ,Microsof
SQL Server wasinformix
v ol - c'a A-: 3 [ - o et ] [ (3 -‘
Taly §@8 aoudinpuatu giida immasduafrdmitudasunsstayaiuen
- < v -~ ] ] -4 0 A’ - & 4 o‘:
walnTudaImIfeda AualsamaazgniseniuiirasnsenineiaDatabaseName
283 TTable WasTQuery
P )
nILTaURAD
- & d v - s o
Yasauriannaindu arldluslaneafesmslaflamdiniiessesiu lasazdas
° ' - -~ € v « J (7
Snuadnagiwaaiintasiaed Wwassnulyslensandains

o mslg TeP/P
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[ A - t o v -~ [
nsld TeP/iP iwlslanasinanisfadanuandnuaidsninesaseniite

v - l‘; d -
¢ wdaIfan) TenyisRasI TCP/IP ua: Sumanlasiiad
i v =l
(WINSOCK Driver)ﬁgn@aouutmaﬂﬂmauﬁ
¢ la uoauasa (IP Address ) vaadivaaiazdasgnizylulng
HOST watlaatanyt
¢ nuuiRIwaTarandIwiieT a:a;li'lu"lwé' SERVICE a3 laaian
4
1
¢ LaWNALATUIZAUM laLTANDINAL IWS .DLL NdudaIns saal
av19Rouns ( PATH )IulWs AUTOEXEC BAT
o miltladild
WoWWRLATUYEY Delphi susnidrie ladddandwase 1ou Ay
(DB2) ,iin3W (Btrieve) w3a lulaswany! uaniws (Microsoft Access) Hunafia
-l ¥ AA: ar -~ <l =t ol 8 1 - " LY. .\ [ 4
8 lasldgidalunmstamanaufinuesdiaslunaanidinsfedaledid lasies
-~ 1 ol ol o (4 W -4
midaaaladald lasiias azanedl
¢ 18dilf lased Aldinanndnudiviaes ( vendor-Supplied
¢ lulasaanst Teadid lasief winiass ( Microsoft ODBC
Driver Manager )
A- z -~ - L4 -
¢ {89 12188 Naaaslayl "gmﬂummmmmauﬂnmaoﬁﬁﬁ
n3alaglDelphi

2.8.5.3 MINILAUNINFUBATY ( Transaction Control )
u.awwﬁm‘ffu'luDelphimmmﬁ:mqunﬂuauaﬂiu‘lﬁ 2 juuufe
e arnlunu(Implicitly) Delphi 3sTuauuasaanilin(commit) N3
& @ | - < o &
ugatulandn ludfilauannwdinduiSondrda lwari ( Post Method )
- [] -~ . v J & \ Y
o adwiilawn(Explicily) ILAUTBINMIMUANIRAVANNADBINTLB
UWBWHRLATH AT e 2 nefe
4 tini TDatabase ABNIWLHWY]

-} ryY. | 9 Qs A‘
mmsmaamﬁmuqu"lmmu



*  StartTransaction - (JUNTIRUFATUANIZA
o . al v [y & o e
lolomadu( Isofation Level ) fiszyld uazdsuuaaduringy
. . -~ -~ X
“inaual Delphi axTsamanufiawnaafiinu

* commit - soulivmamuratulsguniddiusaiinegun
swidaya uszdlinmuuaatulausnfivagiay  Delphinzay
NUANURANIIATIINAIU

*  Rollback - T‘sauunnﬂuuaﬂfuﬂaqﬁuﬁﬁﬁé’ou.aﬂ'?'wsl Uae
‘I -~ : N -~ :: 4
miuilyla g lugwdayafifialundannmianeuinasssrgaszgn
HNLRN
r'f']uawwaLﬂ'ﬁ‘uﬁ’aomﬂfqmé'nﬁm:ﬁmw’lumsmuQumﬂuuaﬂ'ﬁwao
- “ l‘: ) v = d
WEieialalasianz asdaiaisn SQLPASSTHRUMODE Wiflu NOT SHARE 18
LR - v - - ' o d
LilémsGonldwianzieafiaes (Passthru)inansznusdensmuuaniuau
4 tunne W'lﬂﬁj taaﬁduaa {Passthrough SQL)‘I% TQuery
~at - < ar & - o
lasAFiuanniintuazardunisniuquniuananduiuees
-~ & ¢ - -~ L L2 1 - € < 1
Enaiudazoiia  Saazdaathlaidivneiudazaugunmuausatuainls ms
& 1 d [ 3 o~ A -~ &
@461 SQLPASSTHRUMODE iatflumsthnuaiimsGonls WD LORA2ULR NU
- Wl ot ml +/ - 1 & v 0 & =t [ i‘: U b2
maGonlifaginaigm wxldnndadenugudaysiiuniali  lassansnasenle
" 4
aaft
*  SHARED AUTOCOMMIT - d:zvnnineniinfiazlawaisturi
“ o ¢ A o o ¢ ™M 4 o
nuteya 1 137 Tamaneny mdwmasdiney udliminziy
Biaed  insnzdassminuazaendinnn 9 niuusatud iy
) A L Lod 1
wiazlsd Gaanilumszninmesunisannasiuaiatie ( Network
Traffic )

% SHARED NOAUTOCOMMIT - WBWWALATUIzAIMInUA
- [) L s z J : o -
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- 1 3 Ad ¥ -l o
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2.8.5.4 m3yowlewd ( Upsizing )
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e ]
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o v o [ P -
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¢ _anuuandszasandrlng (Data Type)

L 4

anwUaeany (Security) UBTANWAIRNN (Intrigity )vasdtaya

L 2

ﬂ’]'fﬂ'lljfll]ﬂi’]uuﬂﬂ‘l‘{u

*

msﬁgm‘fﬂﬂugnﬁ’awaoﬁaga (Data Validation)

L 4

n13Nan (Locking)
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- Windu (Employee)
- wlsne iy (Company Holiday)
- ulsnemamgadueng g (Absent data)
- JunmIa1829ni (Advance absent record)
- fufinn13galias (TAM record)
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- UUANMTRUUBINRNINL (Absent day)
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Livissudanusuiusaniuuunibdonduusy Wlotnsmmgarudognuiaiugy
Ini (subtype) Bn 2 dulnid udlanaindoyavasquanieniueials uwnlu
mauntfgmii sl laasi

° LY. & Lo [ [ «

- e maaasiiavinndaues Absent data uasfuintvasiuuniugm
FUUAVBINAFLIEN URTMTUNUATEN GUUALTNANNT@BINuTa 4 tiluadlan
dszimvasnaamgaiiiunmImnyszint quaui@ salary indicator UAz absent day fiazlai
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thanalandit

Tcompany = class

Company_id : string;

Absent_type_code : string;
Absent_description : string;

- Absent_indicator : string;
Number_of_annual_holiday : integer;
Year_of_work : integer;
Salary_indicator : real;

Absent_day : integer;
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end;
- l‘ﬁ’[ﬂﬂﬁ’mﬁaz‘\‘launuwﬂﬂa%’lummﬂwama Lmv.ﬂizm'n'uaommqﬂ
U ‘quﬁi) ﬁTmoaﬁrﬁaHaLmunﬂﬂas‘ﬂﬁ'm%'nmsa'mqaﬂs:mnmsmﬂs:ﬁi’]ﬂ 1038
nata ua:zim%’umsa’mqﬂﬂssmnﬁuqﬁn 1 13nnada "’J%m‘sifuamagi'lugﬂmaammma
malaaail
Type
Annual_holiday = record
Absent_type_code : string;
Number_of_annual_holiday : integer;
Year_of_work : integer;
end;
Other_absent = record
Absent_type_code : string;
Salary_indicator : real;
Absent_day : integer;
end;
Tcompany = class

Company_id : string;

Annual_holiday_data : Annual_holiday;

Other_absent_data : Other_absent;

end;

- Mlasssfudayauuy MiFowriisanada (variant record) Fudwinnaiafil
Tnnsisdoyseugnalimninvaasanaiemunsawdouuladld Wulaseiadeys
gmibdeyauloummganu Femtuaaslumenthamalaeil

Type
Tabsent_data = record
Absent_type_code : string;
case Absent_indicator : Tabsent_type of
Annual :
(Number_of_annual_holiday : integer;

Year_of_work : integer);
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Other :
(Salary_indicator : real;
Absent_day : integer);
end;
Tcompany = class

Company_id : string;
Absent_data : Tabsent_data;

end;
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/Applicant

Applicant_id : string
Company_id : string
Department_id : string
Position_id : string
Apply_date : TDatetime
Result : Boolean
Reason : string
Thai_name : string
Thai_surname : string
English_name : string
English_surname : string
Sex : string

Birthdate : TDatetime
Education : string
Institute : string

Major : string

Minor : string

Constuctor :Create (virtual)

eestructor : Destroy (virtual)

<

>

@mployee

Employee_id : string
Employee_type : string
Status : string

HiringType : string
ProvidendStatus : string
SocialStatus : string
WorkDate : Tdatetime
StaffDate ; Tdatetime
Totalincome : real
ProvidendAmount : real
SocialAmount : real

TAM : array[1..15] of
TStackElements
TaxAmount : real
AbsentCode : string
AbsentHour : real
WorkHour : real

OTHour : real
StatusofWorkRecord : string
OtherincomeCode : string
OtherlncomeAmount : real
OtherDeductionCode : string
OtherDeductionAmont : real

Method : Calculate_work (virtual)
Method : Calculate_income (virtual)

-

J
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/Piece Enﬁﬂo/yee

WorkdayOTHour : real
HolidayOTHour ; real
HolidayWorkHour : real
Salary : real

Bonus : real
WorkdayOTlncome :real
HolidayOTIncome : real
HolidayOTlncome : real

Method : Caculate_work
Method : Calculate_income
{override)

\ 4

WorkdayWorkHour : real
WorkdayOTHour : real
HolidayWorkHour : real
HolidayOTHour ; real
WorkdayWorkIncome : real
WorkdayOTIncome : real

ItemCode : string
PieceRate : real
NumberOfPiece : integer
PieceWorkincome : real

Method : Calculate_work

—_— X

/DailyPieoe Employee

itemCode : string
PieceRate : real

HolidayWorkincome : real Method :
HolidayOTincome : real Calculate_income
Wage : real (override)

Method : Calculate_work

Method : Calculate_income

(override)
\ @hift Employee h

NumberOfPiece : integer
PieceWorkincome : real

Method : Calculate_work
Method : Calculate_income
(override)

N

Method : Calculate_work
(override)
Method : Calculate_income

N




/Company

Company_id : string
Company_name : string
ProvidendPercent : string
SocialPercent : string
RateForWorkdayOT : real
RateForHolidayWork : real
RateForHolidayOT : real
BeginWorkTime : Tdatetime
EndWorkTime : Tdatetime
BeginOTtime : Tdatetime
BeginLunchTime : Tdatetime
EndLunchTime : Tdatetime
NumberOfPiece : integer
ltemCode : string
PieceRate : real
MinimumPiece : integer
BonusMonth : string
BonusRate : real
AbsentData : TAbsentData
AnnualData : TAnnualData

Constructor : Create

Destructor : Destroy

Method : GetRateForWorkdayOT
Method : GetRateForHolidayWork
Method : GetRateForHolidayOT
Method : isBonusTime

Method : GetBonusRate

Method : GetPieceRate

Method : GetMinimumPiece
Method : SetWorktime

@ethod : SetAbsentinfor
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/* Extract Database C:\\PROJECT\DB\INTERBAS\PROJECT.GDB */
CREATE DATABASE "C:\PROJECT\DB\INTERBAS\PROJECT.GDB* PAGE_SIZE 1024

/* Domain definitions */

CREATE DOMAIN ID AS CHAR(5) NOT NULL;

/* Table: AAR, Owner: PIMPUK */
CREATE TABLE AAR (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
ABSENT_TYPE_CODE VARCHAR(5) NOT NULL,
FROM_TIME DATE NOT NULL,
TO_TIME DATE NOT NULL,
CONSTRAINT AAR_PK PRIMARY KEY (EMPLOYEE_ID, COMPANY_ID,
ABSENT_TYPE_CODE, FROM_TIME));

/* Table: ABSENT, Owner: PIMPUK */

CREATE TABLE ABSENT (COMPANY_ID VARCHAR(5) NOT NULL,
ABSENT_TYPE_CODE VARCHAR(5) NOT NULL,
ABSENT_TYPE_DESCRIPTION VARCHAR(40),

CONSTRAINT ABSENT_PK PRIMARY KEY (COMPANY_ID, ABSENT_TYPE_CODE));

/* Table: ABSENT_POLICY, Owner: PIMPUK */
CREATE TABLE ABSENT_POLICY (COMPANY_ID VARCHAR(5) NOT NULL,
ABSENT_TYPE_CODE VARCHAR(5) NOT NULL,
YEAR_OF_WORK SMALLINT NOT NULL,
NUMBER_OF_HOLIDAY SMALLINT NOT NULL,
CONSTRAINT ABSENT_POLICY_PK PRIMARY KEY (COMPANY _ID,
ABSENT_TYPE_CODE, YEAR_OF_WORK));



/* Table: ABSENT_W, Owner: PIMPUK */

CREATE TABLE ABSENT_W (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
ABSENT_TYPE_CODE VARCHAR(5) NOT NULL,

WORK_DATE DATE NOT NULL,
ABSENT_HOUR FLOAT);

/* Table: ANNNUAL, Owner: PIMPUK */

CREATE TABLE ANNNUAL (COMPANY_ID VARCHAR(5) NOT NULL,
ABSENT_TYPE_CODE VARCHAR(5) NOT NULL,
NUMBER_OF_HOLIDAY SMALLINT,

YEAR_OF_WORK SMALLINT);

/* Table: APPLICAN, Owner: PIMPUK */

CREATE TABLE APPLICAN (TITLE VARCHAR(6),
THAI_NAME VARCHAR(20),
THAI_SURNAME VARCHAR(40),
ENGLISH_NAME VARCHAR(15),
ENGLISH_SURNAME VARCHAR(20),

SEX VARCHAR(1),

BIRTHDATE DATE,

AGE SMALLINT,

HIGHEST_EDUCATION VARCHAR(40),

MAJOR VARCHAR(40),

MINOR VARCHAR(40),

INSTITUTE VARCHAR(50),

POSITION_ID VARCHAR(5),

APPLY_DATE DATE,

RESULT_OF_APPLICATION VARCHAR(1),

IMAGE BLOB SUB_TYPE 0 SEGMENT SIZE 80,

REASON VARCHAR(50),

APPLICANT_ID VARCHAR(5) NOT NULL,

COMPANY_ID VARCHAR(5) NOT NULL,
CONSTRAINT APPLICANT_PK PRIMARY KEY (APPLICANT_ID, COMPANY_ID));
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/* Table: APPLICANT, Owner: PIMPUK */
CREATE TABLE APPLICANT (COMPANY_ID VARCHAR(5),
APPLICANT_ID VARCHAR(5),
TITLE VARCHAR(4),
THAI_NAME VARCHAR(20),
THAI_SURNAME VARCHAR(40),
ENGLISH_NAME VARCHAR(15),
ENGLISH_SURNAME VARCHAR(20),
SEX VARCHAR(1),
BIRTHDATE DATE,
AGE SMALLINT,
HIGHEST_EDUCATION VARCHAR(40),
MAJOR VARCHAR(40),
MINOR VARCHAR(40),
INSTITUTE VARCHAR(50),
POSITION_ID VARCHAR(5),
DEPARTMENT_ID VARCHAR(S),
APPLY_DATE DATE,
RESULT_OF_APPLICATION VARCHAR(20),
IMAGE BLOB SUB_TYPE 0 SEGMENT SIZE 80,
REASON VARCHAR(150));

/* Table: BONUS, Owner: PIMPUK *7

CREATE TABLE BONUS (COMPANY_ID VARCHAR(5) NOT NULL,
NUMBER_OF_INSTALMENT DOUBLE PRECISION NOT NULL,
MONTH SMALLINT,
BONUS_RATE DOUBLE PRECISION);

/* Table: BONUSHIS, Owner: PIMPUK */

CREATE TABLE BONUSHIS (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
BONUS_CHANGED_DATE DATE NOT NULL,

BONUS_AMOUNT DOUBLE PRECISION);
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/* Table: CHOLIDAY, Owner: PIMPUK */
CREATE TABLE CHOLIDAY (HOLIDAY_DATE DATE NOT NULL,
COMPANY_ID VARCHAR(S) NOT NULL);

/* Table: COMMON I, Owner: PIMPUK */
CREATE TABLE COMMON_! (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
RECEIVED_MONTH SMALLINT NOT NULL,
RECEIVED_YEAR VARCHAR(4) NOT NULL,
TOTAL_INCOME DOUBLE PRECISION,
PROVIDEND_FUND DOUBLE PRECISION,
SOCIAL_SECURITY DOUBLE PRECISION,
TAX DOUBLE PRECISION,
HIRING_TYPE_CODE VARCHAR(5) NOT NULL);

/* Table: COMPANY, Owner: PIMPUK */

CREATE TABLE COMPANY (COMPANY_ID VARCHAR(5) NOT NULL,
PERCENT_FOR_PROVIDEND DOUBLE PRECISION,
PERCENT_FOR_SECURITY DOUBLE PRECISION,
COMPANY_NAME VARCHAR(30),

CONSTRAINT COMPANY_PK PRIMARY KEY (COMPANY_ID));

/* Table: DAILY_I, Owner: PIMPUK */

CREATE TABLE DAILY_| (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5),
RECEIVED_MONTH SMALLINT NOT NULL,
WORKDAY_WORK_INCOME DOUBLE PRECISION,
HOLIDAY_WORK_INCOME DOUBLE PRECISION,
WORKDAY_OT_INCOME DOUBLE PRECISION,
HOLIDAY_OT_INCOME DOUBLE PRECISION,
RECEIVED_YEAR VARCHAR(4) NOT NULL);



/* Table: DEDUCT, Owner: PIMPUK */

CREATE TABLE DEDUCT (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
RECEIVED_YEAR VARCHAR(4) NOT NULL,
RECEIVED_MONTH SMALLINT NOT NULL,
OTHER_DEDUCTION_CODE VARCHAR(5),
DEDUCTION_AMOUNT DOUBLE PRECISION);

/* Table: DEPT, Owner: PIMPUK */
CREATE TABLE DEPT (DEPARTMENT_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
DEPARTMENT_NAME VARCHAR(30),
CONSTRAINT DEPT_PK PRIMARY KEY (COMPANY _ID, DEPARTMENT_ID));
/* Table: DIV, Owner: PIMPUK */
CREATE TABLE DIV (DIVISION_ID VARCHAR(5) NOT NULL,
DEPARTMENT_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
DIVISION_NAME VARCHAR(30),
CONSTRAINT DIV_PK PRIMARY KEY (COMPANY_ID, DEPARTMENT_ID,
DIVISION_ID));

/* Table: EMPLOYEE, Owner: PIMPUK */

CREATE TABLE EMPLOYEE (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
APPLICANT_ID VARCHAR(5),
HIRING_TYPE_CODE VARCHAR(5),
EMPLOYEE_STATUS_CODE VARCHAR(5),
PROVIDEND_STATUS VARCHAR(5),
SOCIAL_SECURITY_STATUS VARCHAR( 1),
WORK_DATE DATE,
MARRIAGE_STATUS VARCHAR(5),
EMPLOYEE_TYPE_CODE VARCHAR(5),
STAFF_DATE DATE,
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RESIGN_DATE DATE,
CONSTRAINT EMPLOYEE_PK PRIMARY KEY (EMPLOYEE_ID, COMPANY_ID));

/* Table: ES, Owner: PIMPUK */

CREATE TABLE ES (EMPLOYEE_STATUS_CODE VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
ES_DESCRIPTION VARCHAR(40));

/* Table: ET, Owner: PIMPUK */

CREATE TABLE ET (COMPANY_ID VARCHAR(5) NOT NULL,
EMPLOYEE_TYPE_CODE VARCHAR(5) NOT NULL,
ET_DESCRIPTION VARCHAR(40));

/* Table: EVALUATE, Owner: PIMPUK */
CREATE TABLE EVALUATE (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
FOR_YEAR VARCHAR(4) NOT NULL,
QUARTER_NUMBER VARCHAR(1) NOT NULL,
POINTS DOUBLE PRECISION);

/* Table: EXP1, Owner: PIMPUK */
CREATE TABLE EXP1 (APPLICANT_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
ENTER_DATE DATE NOT NULL,
EX_COMPANY VARCHAR(15),
EX_POSITION VARCHAR(20));

/* Table: GENERAL_TAX, Owner: PIMPUK */

CREATE TABLE GENERAL_TAX (TAX_YEAR VARCHAR(4) NOT NULL,
DISCOUNT_RATE FLOAT,
MAXIMUM_DISCOUNT FLOAT,
PRIVATE_EXPENSE FLOATj;
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/* Table: GTEE, Owner: PIMPUK */

CREATE TABLE GTEE (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
GUARUNTIST_NAME VARCHAR(20) NOT NULL,
GUARUNTIST_SURNAME VARCHAR(35) NOT NULL,
GUARUNTEE_AMOUNT DOUBLE PRECISION);

/* Table: GTIST, Owner: PIMPUK */

CREATE TABLE GTIST (GUARUNTIST_NAME VARCHAR(20) NOT NULL,
GUARUNTIST_SURNAME VARCHAR(35) NOT NULL,
GUARUNTIST_ADDRESS VARCHAR(100),

GUARUNTIST_INCOME DOUBLE PRECISION);

/* Table: HT, Owner: PIMPUK */
CREATE TABLE HT (HIRING_TYPE_CODE VARCHAR(5) NOT NULL,
HT_DESCRIPTION VARCHAR(30));

/* Table: INCOME, Owner: PIMPUK */

CREATE TABLE INCOME (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
RECEIVED_MONTH SMALLINT NOT NULL,
RECEIVED_YEAR VARCHAR(4) NOT NULL,
OTHER_INCOME_CODE VARCHAR(5),
INCOME_AMOUNT DOUBLE PRECISION);

/* Table: ITEM, Owner: PIMPUK */ ‘
CREATE TABLE ITEM (ITEM_CODE VARCHAR(5) NOT NULL,
ITEM_DESCRIPTION VARCHAR(40),
COMPANY_ID VARCHAR(5) NOT NULL);
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/* Table: MINPIECE, Owner: PIMPUK */

CREATE TABLE MINPIECE (COMPANY_ID VARCHAR(5) NOT NULL,
HIRING_TYPE_CODE VARCHAR(5) NOT NULL,
ITEM_CODE VARCHAR(5) NOT NULL,
MINIMUM_PIECE DOUBLE PRECISION);

/* Table: MONTH_I, Owner: PIMPUK */

CREATE TABLE MONTH_!| (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
RECEIVED_MONTH SMALLINT NOT NULL,
RECEIVED_YEAR VARCHAR(4) NOT NULL,
HOLIDAY_WORK_INCOME DOUBLE PRECISION,
HOLIDAY_OT_INCOME DOUBLE PRECISION,
WORKDAY_OT_INCOME DOUBLE PRECISION);

/* Table: OT, Owner: PIMPUK */

CREATE TABLE OT (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
OT_DATE DATE NOT NULL);

/* Table: OTHERABS, Owner: PIMPUK */

CREATE TABLE OTHERABS (COMPANY_ID VARCHAR(5) NOT NULL,
ABSENT_TYPE_CODE VARCHAR(5) NOT NULL,
SALARY_INDICATOR DOUBLE PRECISION,

ABSENTDAY1 SMALLINT,
ABSENTDAY2 SMALLINT);

/* Table: OTHERDED, Owner: PIMPUK */

CREATE TABLE OTHERDED (COMPANY_ID VARCHAR(5) NOT NULL,
OTHER_DEDUCTION_CODE VARCHAR(5) NOT NULL,
DEDUCTION_DESCRIPTION VARCHAR(40));
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/* Table: OTHERINC, Owner: PIMPUK */

CREATE TABLE OTHERINC (COMPANY_ID VARCHAR(5) NOT NULL,
OTHER_INCOME_CODE VARCHAR(5) NOT NULL,
INCOME_DESCRIPTION VARCHAR(40));

/7* Table: OT_RATE, Owner: PIMPUK */

CREATE TABLE OT_RATE (COMPANY_ID VARCHAR(5) NOT NULL,
HIRING_TYPE_CODE VARCHAR(5) NOT NULL,
RATE_FOR_WORKDAY_OT FLOAT,
RATE_FOR_HOLIDAY_WORK FLOAT,
RATE_FOR_HOLIDAY_OT FLOAT);

/* Table: OVERALL_TAX, Owner: PIMPUK */
CREATE TABLE OVERALL_TAX (TAX_YEAR VARCHAR(4) NOT NULL,
TAX_RATE DOUBLE PRECISION NOT NULL);

/* Table: PD_I, Owner: PIMPUK */

CREATE TABLE PD_| (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
RECEIVED_MONTH SMALLINT NOT NULL,
RECEIVED_YEAR VARCHAR(4) NOT NULL,
WORKDAY_WORK_INCOME DOUBLE PRECISION,
HOLIDAY_WORK_INCOME DOUBLE PRECISION,
WORKDAY_OT_INCOME DOUBLE PRECISION,
HOLIDAY_OT_INCOME DOUBLE PRECISION,
PIECE_WORKING_INCOME FLOAT);

/* Table: PIECERAT, Owner: PIMPUK */

CREATE TABLE PIECERAT (COMPANY_ID VARCHAR(5) NOT NULL,
HIRING_TYPE_CODE VARCHAR(5) NOT NULL,
ITEM_CODE VARCHAR(5) NOT NULL,
NUMBER_OF_PIECE DOUBLE PRECISION NOT NULL,
PIECE_RATE DOUBLE PRECISION);



/* Table: PIECE_|, Owner: PIMPUK */

CREATE TABLE PIECE_I (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
RECEIVED_MONTH SMALLINT NOT NULL,
RECEIVED_YEAR VARCHAR(4) NOT NULL,
PIECE_WORKING_INCOME DOUBLE PRECISION);

/* Table: PIECE_W, Owner: PIMPUK */
CREATE TABLE PIECE_W (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
WORK_DATE DATE NOT NULL,
ITEM_CODE VARCHAR(5) NOT NULL,
NUMBER_OF_PIECE SMALLINT);

/* Table: POS, Owner: PIMPUK */
CREATE TABLE POS (POSITION_ID VARCHAR(5) NOT NULL,
POSITION_NAME VARCHAR(15),
COMPANY_ID VARCHAR(5),
DEPARTMENT_ID VARCHAR(5),
DIVISION_ID VARCHAR(5),
CONSTRAINT POS_PK PRIMARY KEY (POSITION_ID));

/* Table: POSHIST, Owner: PIMPUK */
CREATE TABLE POSHIST (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
PROMOTED_DATE DATE NOT NULL,
POSITION_ID VARCHAR(5),
CONSTRAINT POSHIST_PK PRIMARY KEY (EMPLOYEE_ID, COMPANY_ID,
PROMOTED_DATE));

/* Table: SALARY, Owner: PIMPUK */
CREATE TABLE SALARY (EMPLOYEE_ID VARCHAR(5) NOT NULL,
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COMPANY_ID VARCHAR(5) NOT NULL,
SALARY_CHANGED_DATE DATE NOT NULL,
SALARY_AMOUNT DOUBLE PRECISION);

/* Table: SHIFT, Owner: PIMPUK */

CREATE TABLE SHIFT (COMPANY_ID VARCHAR(5) NOT NULL,
SHIFT_NUMBER SMALLINT NOT NULL,
BEGIN_WORK_TIME DATE,

END_WORK_TIME DATE,
BEGIN_OT_TIME DATE,
BEGIN_LUNCH_TIME DATE,
END_LUNCH_TIME DATE);

/* Table: TAM, Owner: PIMPUK */
CREATE TABLE TAM (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
TAM_DATETIME DATE NOT NULL,
TAM_FUNCTION VARCHAR(7) NOT NULL,
PROCESSED VARCHAR(5));

/* Table: TAX, Owner: PIMPUK */

CREATE TABLE TAX (TAX_YEAR VARCHAR(4) NOT NULL,
TAX_RATE INTEGER NOT NULL,
TO_INCOME FLOAT,
FROM_INCOME FLOAT NOT NULL);

/* Table: TAX_RATE, Owner: PIMPUK */

_ CREATE TABLE TAX_RATE (TAX_YEAR VARCHAR(4) NOT NULL,
TAX_RATE INTEGER NOT NULL,

TO_INCOME FLOAT,

FROM_INCOME FLOAT NOT NULL);
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/* Table: TEMP, Owner: SYSDBA */
CREATE TABLE TEMP (EMPLOYEE_ID VARCHAR(S),
COMPANY_ID VARCHAR(S));

/* Table: TEST, Owner: PIMPUK */
CREATE TABLE TEST (NAME VARCHAR(20),
SURNAME VARCHAR(30));

/* Table: TEST1, Owner: PIMPUK */
CREATE TABLE TEST1 (TEST DATE);

/* Table: TRAINED, Owner: PIMPUK */

CREATE TABLE TRAINED (APPLICANT_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
SUBJECT VARCHAR(40) NOT NULL,
RUNNING_NUMBER SMALLINT NOT NULL);

/* Table: TRAINING, Owner: PIMPUK */
CREATE TABLE TRAINING (SUBJECT VARCHAR(40) NOT NULL,
RUNNING_NUMBER SMALLINT NOT NULL,
LECTURE_BEGIN_DATE DATE,
LECTURE_DAYS DOUBLE PRECISION,
PLACE VARCHAR(60),
FEE DOUBLE PRECISION,
LECTURER VARCHAR(60),
ORGANIZER VARCHAR(60));

/* Table: WAGE, Owner: PIMPUK */

CREATE TABLE WAGE (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY_ID VARCHAR(5) NOT NULL,
WAGE_CHANGED_DATE DATE NOT NULL,
WAGE_AMOUNT DOUBLE PRECISION);
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/* Table: WEEK_HOLIDAY, Owner: PIMPUK */

CREATE TABLE WEEK_HOLIDAY (COMPANY_ID VARCHAR(5) NOT NULL,
EMPLOYEE_TYPE_CODE VARCHAR(5) NOT NULL,
MONDAY_IS_HOLIDAY VARCHAR(5),

TUESDAY_IS_HOLIDAY VARCHAR(5),
WEDNESDAY_iS_HOLIDAY VARCHAR(5),
THURSDAY_IS_HOLIDAY VARCHAR(5),
FRIDAY_IS_HOLIDAY VARCHAR(5),
SATURDAY_IS_HOLIDAY VARCHAR(5),
SUNDAY_IS_HOLIDAY VARCHAR(5));

/* Table: WORKREC, Owner: PIMPUK */
CREATE TABLE WORKREC (EMPLOYEE_ID VARCHAR(5) NOT NULL,
COMPANY _ID VARCHAR(5) NOT NULL,
WORK_DATE DATE NOT NULL,
STATUS_CODE VARCHAR(3),
WORK_HOUR DOUBLE PRECISION,
OT_HOUR DOUBLE PRECISION);

/* Table: WORKTIME, Owner: PIMPUK */

CREATE TABLE WORKTIME (COMPANY_ID VARCHAR(5) NOT NULL,
HIRING_TYPE_CODE VARCHAR(5) NOT NULL,
SHIFT_NUMBER VARCHAR(2) NOT NULL,
BEGIN_WORKDAY_WORK_TIME DATE,
END_WORKDAY_WORK_TIME DATE,
BEGIN_WORKDAY_OT_TIME DATE,
BEGIN_LUNCH_TIME DATE,

END_LUNCH_TIME DATE,
BEGIN_HOLIDAY_WORK_TIME DATE,
END_HOLIDAY_WORK_TIME DATE,
BEGIN_HOLIDAY_OT_TIME DATE);
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/* Table: WSTATUS, Owner: PIMPUK */
CREATE TABLE WSTATUS (STATUS_CODE VARCHAR(5) NOT NULL,
STATUS_DESCRIPTION VARCHAR(40));

/* Index definitions for all user tables */

CREATE INDEX TEST1_TEST ON TEST1(TEST);

ALTER TABLE POS ADD FOREIGN KEY (COMPANY_ID) REFERENCES COMPANY
(COMPANY_ID);

ALTER TABLE POS ADD FOREIGN KEY (COMPANY_ID, DEPARTMENT_ID)
REFERENCES DEPT(COMPANY_ID, DEPARTMENT_ID);

ALTER TABLE POS ADD FOREIGN KEY (COMPANY_ID, DEPARTMENT_ID,
DIVISION_ID) REFERENCES DIV(COMPANY_ID, DEPARTMENT_ID, DIVISION_ID);
ALTER TABLE POSHIST ADD FOREIGN KEY (POSITION_ID) REFERENCES POS
(POSITION_ID);

ALTER TABLE DEPT ADD FOREIGN KEY (COMPANY_ID) REFERENCES COMPANY
(COMPANY_ID);

ALTER TABLE DIV ADD FOREIGN KEY (COMPANY_ID, DEPARTMENT _ID)
REFERENCES DEPT(COMPANY_ID, DEPARTMENT _ID);

SET TERM * ;

/* Triggers only will work for SQL triggers */

CREATE TRIGGER DEPT_DELETE FOR DEPT

ACTIVE BEFORE DELETE POSITION O

as

begin

delete from div t1 where t1.Department_id = old.Department_id and t1.Company _id =
old.Company _id;

delete from pos t2 where t2.Department_id = old.Department_id and

t2.Company_id = old.Company_id;

end

A



CREATE TRIGGER DIV_DELETE FOR DIV

ACTIVE BEFORE DELETE POSITION O

as

begin

delete from pos t1 where t1.Division_id = old.Division_id and t1.Department_id =
old.Department_id and t1.Company_id = old.Company_id;

end

A

COMMIT WORK 4

SET TERM ; A

/* Grant permissions for this database */
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