Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

=
UNN en

mssanuuugIudoys uazdaiudeya drusussuudeyaunasdsn

m.o NG UALNANNIT
M.6.6 ﬂ’amj’;lﬁadﬁulﬁmﬁu Unified Modeling Language

Junwgunmansgiu (Standard Modeling Language) dwsuldlunisasislunaidaing
I3 = A ¢a A & .
uialouiuileiniansnmsivesseuuianin  Ingdzuandlusuuuuvedusunn  (Diagram)

e linANudlannsatusEnieeaniuusuy, Wiknsuuesuazgldany

Jafvas UML

[

o. Wunwuasgrudldlumsimugendursideinguazamnsaldluniswanuiou

9

Tunaleegredoanunng inlinisvinaudunudululufaniadeanu

b. lWignfaduniwilusunsunwilanivmils  nandelunangnairis@uainnaiw

11M31g37uy UMLE anunsagnudadililussuuasengnadnstusmeniwlusunsudaingla o Ala

a. anansniavenaratiuayunannsdeingliegensudiudaau vivlinasimun
szuvannsavinAnulafudymuazAunuisunlasgssindwag ety
<. aduayunsveeUsuleszu WWesainnsvheuiuniw UMLdunsyiaunly

sEAULNANTIInguarIsnsuityndudfy nmsiuduwasuiley szuvatusavinle

AUluLaa NoLNAILILNLLALDS

& annsagnulandunuiimunduaicliegndnlud® - Falunisannissnaiuay

! Y [ Y & 1
Alganensiauszuuladuegiann

wingndeinalulagnsyasunasuys

King Mongkut's University of Technology Thonburi




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

m.elo 93AUTZNBUYDY UML
Unified Modeling Language (UML) U5gnausig e @1UfD

o dydnvalmlufedydnualiugiungnitluanuaiidlaesunsuendiogiagy

Actor, Use case Wuduy

b AuduTLSduATazuendsnuduiussenine Object ¢ng 9 insdsdoya

v

fugels Object nilausznaunie Object gaglating
o bMBTLNTHUTENBUMEY & MBTLATUAIN

me Use Case Diagram ‘Juununindilduananisufduiusszning

]
a A

STUUNULaAsTaguanIruuNY Uszneume

- Actor fie ginszvinfussuy oradudiidideya, Sutoyanseuaniuieu

U7
Y v [

ToyafuTPUUTUY WU gnANRuTEUUAodumMNIlnsAnmg

Y

a 1

- UseCase #® winfin3eauaeqluseuy Wy nsidnafien n1sdadedu
s

- Relationship fi® ANENRUSIZNING Use Case fiu Actor

U
o

#79819 Use Case NSEIRaaUAMNINTEN

Telephone Ordering System

Salesperson

Q

)\ Place Order

Customer

Clerk

W

Establish
Credit

Manager

U7 .0 206179 Use Case n15davodunmslnsany

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi
n-o




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

mlo  Activity Diagram LJULKNUAIWALTLAAITUADUNITINIUYDY Use case

(WULAINU  Sequence Diagram Wag Collaboration Diagram) wsagiiuluiieu

gogvesing lnuaziinssuiunisinaueaieiu Flowchart

¥
[ 1Y

Activity Diagram UNATIANEAZARNY  Swim  Lane I%%LLﬂﬂﬂEﬁm
Aanssuniadududes Ineinuurasdesmetoves Object ufag Swim Lane

WanIDININTTUMLANTUAY Object 1u9

$10E19 Activity Diagram n1saaunIueanlTaIng AT

e@e
<

CardHolder ATM Machine Account

InsertCard Request Password

Check Password Confirm Access
Display Transaction Type

Enter Password

y

(Choose Transaction Type) 7%(Read A/C Balance)i Confirm Balance
Display Balance

w

K

UM av.lo #20879 Activity Diagram nisaeunIugentydaing ATM

o.on  ClassDiagram 7o UWNUAINALTLEAS Class wag AMUENRUSTENING
Class ¥@95zuUNaUla (Problem Domain)  uluszuudIn@e Class MNe999AD

Y a v [ dy ) dy @ v A I3 £
Angn, ninaudnge, Tudwe, luauesian, Tuladasutu WWusiu

wingndeinalulagnsyasunasuys

King Mongkut's University of Technology Thonburi




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

Fyeyanwal Class Usznaumie
Name ,
- Class Name #® %8984 Class
Attri ] = @
ttribute - Attributes A AMANYALUBY Class
Method - Operations ¥39 Methods feRanssuyausanszvinnuObject U

g1

m.@ Sequence Diagram tUunkunm#ildoSurenisvinguues Use Case

[y

WNBLAASINTUABUNITTNNULAZE1AUYDINITABANT (Message) S¥1I Object 9

paulany

Sequence Diagram zhansglusunuy 2 15 lagiduuszuuing (Lifeline)
anihiaueluluneveIan drulduniiuey (Message) aviiausiigliunisidneu

Uz Object 139 Class #1499

#8819 Sequence Diagram M3apUNNYBATNTIING ATM

| ATM Machine Account
Card Holder
| InsertCard() } }
1 » I
I |
RequestPassword() | !
| |
Sttty | |
EnterPassword() | |
2 |
gl |
| CheckPassword() |
! ,
r ”
} ConfirmAccess() }
[ e e I
DisplayTransType() } }
e ——mmm e —— | |
ChooseTransType() } }
» |
} ReadAccBalance() }
* »
} ConfirmBalance() }
,,,,,,,,,,,,,,,,,,,, |
. &~ ‘
DisplayBalance() | |
oo | |
CloseTrans() | |
2 |
» |
ReturnCard() | |
| |
Ke——mmmmmm oo { |
LJ | |

U7 m.n 1996179 Sequence Diagram n75aeunIugentgyang ATM

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi
on-&




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

m.¢ Collaboration Diagram tJuununmafiafieaniu Sequence Diagram
Img  Sequence Diagram gt UUMNUATNALEAIDIN15E081S WA Collaboration

Diagram 38U aUDAISYNIUTINAUTENIN Object Hundn unfanunsauansia

[y

ANPUNDUNAINY

#8819 Collaboration Diagram n1saaunugealaydaIng ATM

1. InsertCard

3. EnterPassword
7. ChooseTransType
11.CloseTrans

2. RequestPasswgr\

6. DisplayTranstype
10. DisplayBalance
12. ReturnCard

5. ConfirmAccess
9. ConfirmBalance /

Card Holder

ATM Machine

4. CheckPassword
8. ReadAccBalance

U o. 60E1 Collaboration Diagram nsaeunuganUaydaing ATM

m.o Statecharts Diagram tJuukun ndiliuansaniuganegaznsiaeu

A01UzU09 Class AALTUAUIUAUGR

§18819 Statechart Diagram N151UALATOIADNNIUADS

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi
on-&




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

Ready

Booting Complete Boot

Do/waiting
Do/loading the OS
for instructions

Switch on Complete

o On
Switch is turned on

@ | Do/Shutdown

the power

Do/turn on

the Computer

UM av.¢ #209¢/9 Statechart Diagram nsilauATavneuiiages

o Component Diagram tJuukun miLanslassasIswazaNudunus
' I3 ' = I3 o ]
s¥ieeeAUsenay (Components) M1949989 Software @9B9AUTELABUAINAIDN

U1 Source Code, Executable Program, Binary 533818 Text way User Interface

$10819 Component Diagram U8332UUNTaMzL0BU

Professor.exe

Course.dll Database.dll

Professor Info AddCourse Offering

U7 o.b #296/79 Component Diagram ¥8495xUUNI5a9nziley

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi
n-o




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

m.@  Deployment Diagram LJuununmiuansaatnenssuaes Hardware

way Software TUSEUUTINTIANUFUNUS TENI19NU

. . <<LAN>>
<<Client Workstation>> <<Server>>

Receptionist PC Office Server

‘ <<LAN>>
—
T —
=
(=E ==
Receptionist PC E =
Office Server

U an.ev 1208179 Deployment Diagram

a.o.m ANUSIUBWWAINY N1TBRNLUUFIUYDYE

nseenkuug udayantwendwisssuuianisgudeyauntiglunisaniunis

Suunudnlumasuiunisld o uneu fe
0. NMITUTILaEATEaudensiunslddeya
b, MSEENTTULIANITEIUTEYS
o M3sesnLuuuteyaluEAuLLIAn
e  mahguteyaiioonuuulussfunuidniigszuuinnsgudoya
¢ m3venuuuguleyaltuszAunIenIn

o, mahpudeyalulduaznisyssiiuna

wingndeinalulagnsyasunasuys

King Mongkut's University of Technology Thonburi
en-¢7

aunsn



Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

o. NITWTIMUATIATITIANUARINTTUNTTddaya

al

TUNMIaNIUUTPUUTIUTRLATIA  HBaNLUUAITABIIINITTIUTINLALIATIERAUABINT LY
mslifoya Wefmuningusrasduazveuinuasnisdavhsruuguteyatudutureuusniou ag
fovhnseenuuugiutorn el msnunuwesiensienudesnislunislitesadsenoude
AANTTUANY D NISANYILAEIATIZNBIANT NMISANWILALINTIERITUUMSIANSTaUAAY Uay

M3t muaingUszasfuazveulunvesgIuteya

msfinwuazisziosdnslunsfnuuleuieingUszaidnasniulassasnuazannnig

Maueesiisunenelussnnsiielidanudlaluse uunsimueIeIAn THue

mIfnwuarinTgisruumsiansteyaiuiunsinudunsunehamilumissnutug
widsin / dnwar / anautRuazUSinamesdeyaniudesmslunisSenliuazuiuussdoya
Awdiusszinsdoyalussuunussgmasauyiinisine / Jiesigianualumsusyanananis
Javhienanssenuluguuuusiequasinnmafususiungnee / Fouly / Jgymnusitedesida
sneqfiinnnsufiieuiduiuneuifesnuuugudeyaeaiinisfinn /7 Sesesiianf
susdeyaldanenansnaesaussnuidludegiulssnauiunsdunanisal  /  a@evany /
funmaifeyanndldnuasiiiedeniioazlinmuidasaheiuguresssuugudeyauasii

NFIATIERANLRBINslunsidteyalaavidunuaraTUNILEUY

MstmusingusrasiuazveulsmvesputeyalfiunsineazBendiiusiuslinning
ﬁmum’;’mqﬂizaqﬁ%mizwgm%%aﬁaz%’mﬁwsﬁuL‘ﬁaLLamﬁqmmmmmsuaaizwgm%’a%ahmi
povauawiamufaaslunslideyavesldruuasdiforiosruisdnuas msvinulssansnm
wazANansalunisinnisiudeyanasnauseuivniinseuaguszUUNLAElUYBI83ANTNS

muundnslunisidteyavesyldudazseauluasinsuaznsimunseuusnwanudasnsdevesioya

o, A1sEeNsTULIANsgIudaYa

Tngdlvgnsiasuwlasssuunmsdnnisteyawuuiduuilussuugudeya  sindlang
\eunanmiudeinisiunisanaugideuvestoyanieluasinsuaznisaiuguuiunadoyaiiii

11N

viail Jadeiiusgneunisiansanifenszuudnnisgiudeyaiivangusenis Mmedragu Jady
megnunata Jademsiuasegia Wudu adazesrnsenafinsanbinnuddgyiuiadousas

AuwANA19iueanly

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi
n-c




Fe9UTUgAvng (Final Report)
lassmsAnwinasimunseuudeyaunasian

Database Management

gil?/d/' . Database Management

[ | a

agdlsfiony Yadefiunumdidggsienisiansaniiedndulaidenssuudanisgiudeyade

Alddsuavnalsslevinaglasu  auaudAveswendwisssuudanisgiudeys  waglaswaiiaves

Futeya

bo ldieuaznaustloniiesliiu lunmsidenszuuiamspudeyaiiagianly
dmilsiinesdnsinazdileils Ao mnudueilunsasmu lnstadomeiudunuiaasim
fa1sanUsEnaulY FIAVBANALITIFUUIANTFIUTEYA SIMYBIE3ALIFT
Aendes  lsdumsdelmivionstamuifuduanidedlutiogiu alddiedmsy
mMsfakaagduiung aldielunsigdon aldsefatuynansiifeatediiag
Hunsdndreyrannslusumising sty ieaildaglunsiineusy uazalddnelunis

USudsussuunisdnnisteyasuuiinundussuugiudeya

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi
-




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

vl TuduvemaUsglovifiaaiiesdnsaslasuiy  ueasaldenaszuludule

Yty Nsidguainsyuunsianisteyanuudnnndussuugiuteya vilinisviau

~ a a X P v v Y v v & A X & v
HUFEANSININUINTY Lu@ﬂ"ﬂ']ﬂEﬂsﬁﬂqumaaaaqﬂqﬁﬂﬂUquﬂ@%a‘l@i?@Lijﬂi@ﬁ%@l'ﬂﬂsﬂu \Wusu

bl AuauRvewendlITIruUIANIgINTeys Moty Anvaunsatunsly
fiu Platform sinaq msfiia3esilets (features & tools) lumsdmsiuaznisBenldgudoya
ylldansnsaldnuldhoarasaniu sk auannsauasUsslosildanslududug
vosendufsruuianmsguteya 1wy msadussaivl msaausuninisdeans u

U

AU

oo lasseawesgudeya Jeduddyuszmavisdunsfissanidonszuuinnis
g1u deyafasinnld Ao lassadwespudeyaivihinisesnuuutuan feghadu wn
Tssasrsnagudayafivhmssonuuuiusnidulassasredoyadsduriug JPUUINNIS
sudeyavesiimsavgnitarsandeniunldagliun  Oracle, Microsoft  SQL  Server,

PostegreSQL Dudy

a.  AsBRNLUUFIUdRYalusEAULLIAA

mssenuuugudeyaluseduunAndudureudaunanmsnunuasinmesiaudeans
Tunslddoya \Wunsesnuwuulassssvesgiudeyaluszauuuifa (conceptual schema design)
dermualasiadsiiugurosgudeyauazssaziBeatamunvesgiudeya IWun Siadu dreq finas
Huduszneuvespruteyauenmitaiimsndudiuusznoululasesiaveausiaziiatu wonmitand
AstuREUAN (primary key) wagAduan (foreign key) luudaysiatu maammmamﬁ’aw%gmwuﬁ
Huussiagruineadluudarfiatu sisd mssenuuulassswesdiaduiifasdisantymitons
Aetutugrudeyaadd fogragu madidourosdoya uararudaudosdeya WWudu venani
n1seeniuulATITNveIgIuteyalusEiuluIAndinTauAquianIsiTuAtedINALa g NMIIveY
foya srtansmuauaaaeafovesguteyadnge

[

dvdrAgyideanuuug udeyaniiesininisfnyiuagitasigrinousaniuulnsasaves

v Y
Frudeyalusziuiulfn Ae TuRoUNITYINIUYBITLULNUNMAYINMTeRNLUUTBYaNEITRITY
mavihanuluusiaztuneu nszuan1sivavestoya (dataflow) Juluunazsgazidealun1suszanana

iamﬁqé’ﬂwmzﬂmﬁuﬁ’uﬁﬂ%yja FIAINNTANWILALILATIZATRIRINa 1z TuUsEloming1984

Ren1sMvuAREnysiarnseantuulusinsuUssendiensldnussuugudeya

N3EUIUNITEBNWUUIIUTaYalusERULWIAnTe1ana1Iledn Junszuauniswuuiing

(iterative) 11nnInTunszurunsialiulynuddiu (sequential) iesntuszuugiudeyaruin

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

m-@O0




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

Tnajdsusznauienony3oidsuaninn nMslesgianuduRusseraLenmItadanduides
891NN Faulunisufon nseRnLUUsEUURUdayadalnnssviludnuwaziassuulusyiuuy
vionmuvasmsvhauney Tneddldlinnud dyludesruduiusseninawennitad 3dlu ans
sonuuulaniesgudeyalussiunnAndomiuuuiaesiionin  -enslnovunsy  (Entity-
Relationship Diagram) undszgndlfifietaelinisesnuuuiarummnzaunndsty Sawaainnis
panuUUILYlAudweunfmegluseuy  Seavidenresnnuduius  maenaudeniivualay
ApinasisgRnvetesins  Inglusswiteduiunseonafiimafiuvieanoudidn  wovviddad  uas
arwdiugenag Ty 3-andlaszunsulding uuusiaesd-onslaesunsuduiugudalasumsusuge
IidaLaugnees wazdenndoefiuasrUsznautesesdnsinniy Tnenszuaunsieziengfuluaunda
fMiuasdoonuuussuttsdiamufunssiuiwmanzan dmu Snuuseureanuusiaesd-ans
lpovunsu Ao nsuandiffiuiunounishauvesesdnsldesnuriatussfufivonsuresiieades

nndhe agslsiony msesnuuugudayatusziuuuaAnenatuunly ¢ Tuneunuadu fie
me  MIMMUATaduLAzANNFUTUSSER ISt

Sunouiiisduntsfmuaiiaduss q fmsaedl warAnuduiusseninwiagiiady
Tuszuugudeya FsUsznousne msivuaeuiiafiiedos msimuaeudiiuseming
Ui nMsudateuidlnduiiadu wasmsulaseuduiussewinaeunfduauduiug
FENINILATY

ndanAnwinasiinszissazdeavedssuunuiiozsinisesnuuuLdl feenuuy
gudeyaazimsivuatouiifsisgiaisasdl Mntduiainmsivuaauduiusssning
WoufiR el Tmquavasdrosmsimunnuduiusseninoudindn Wueuduiusuuunds
#ewils (one to one relationship) mmé’mﬁuﬁ‘uwwﬁwiamju (one to many relationship)
vidomnuduiusuuungusiengs (many to many relationship) fifleUseleviilunisimug

aa od A Y a A v
LL@VWWU'JGWI"U%I%SLUﬂ'ﬁLSU'EJQJIENE]"IQ@Qﬁﬁdﬂ?qﬂiLa?ﬁuu‘ULQQ

o
ad v

ogalsfioy  ngqunasilunsimuseadiniusseninseuiftuduailifinissey
Wuueu iesnmssufiuanlunsaymbenuenaiinnuuansiieiu fegdratu @il
nilsenarmuslivilagainiionsdfaouiivsauionvindy  sneflanidudnurimilions
vuslivileeinilenassfaeuldunnmimisau Hudu Fodu Tunisimuaauduiug
senineeunn  fesnuuugiudeyadsdludeoniinisfing Jwseid wasiiansanandeys

519821980 MADAIUANWULMLNTINUVDITLUUNIVINITAUTIVTILLNDUNTNT

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

n-®6)




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

ynludsihnmsudaseuiabiduiiatulugudeyadsduius - Jsawnsavileloe

a

o - aa & A = v ' v o s ! a
nsiruadeveneuiinluievedssiaty drumsuuasmnuduiussevninaeunaiitu
ANuFNTuSsEnISatulug weyaiBeduiusy mnANudNTUSIEnILeunf gy
ANdNTusLUUnisenilwionnuduiusivurilsanguaunsaudasanuduiussening

ad & v o o § ! a v Yve o v v 6 J aad & v v 6
BUNPLUUAMNFNNUTTE NI sm%uiwuw PNANUFUNUTTEUINUDUNALUUANUAUNUS

[y

Luungusenguagsieaviinisulas  anuduiudaanaralumnuduiusuuunilsiengy lag
n13&519 Composite Entity Jusnneu aantiuiaulas Composite Entity fa51s3udusiadu
Tugnudeyadeduius lnensimuedeves Composite Entity {Wuliovessiatu wazuias

puduiusTznLeuifuuuilsenguiiinduniuenuduiusseninasiatu
mlo  NTNAUALDNNITIAANY ATUAN uazAduantuliazsady

naInmvuasatularaudiusseniGadulussuugudeyanay  Tunauilay
Ju mstmuenenididluwiaziiaty Salaeviludinlifeusmuald Derived Attribute

Usngeglu wiagiatu eaneaviliinlgwmifeatuanugdouiuvesteyatuls
MniudvinstvuakenyE S AfuAdudnluuiaztiatu Tnowenvston

4

mauumﬂmwaﬂ A LLEJ‘VWliU’JGi I'WLUuL@ﬂﬁﬂHmMi@ﬂJﬂqlm%"I%EJ‘L!ﬂu yilaunse

szqﬁwamammmmaﬂumL‘wavm 9 léisil wenmsdasivimihiiJuddudnenaidudduay

(composite key) #3pnauvasenyisdanivinUsenaufuiielrdanduonsnwaifld win
P Y )

a‘dd [ &

nlunissiatuafivennstinndauauda LUU@‘EJ‘ViaﬂlI’mﬂTVMUQLLEJ‘VW]TU’JG] muu

)
foonuuugudeyamsidenuenyitidfivanzandigaifiomiauonanmsimusuenyiod
A9 9 wagAdndnuds desnwuugiudeyadnlusewinsimunfdueniiaunsadoules
g19dsdamennidadnilufduanludndiaduniniirnuduiusiulignisirunfduenves

1Y

WAL IATUAILITAVN LA LASNISHAITUIINANUAUNUS TLII AR S LATUA T

® ynANuduRuUSTErISatuluauduRusShuunilssentdl LA uan
a ) =3 cz aa A A ) P
Yas3tatuniaasluiuwannsiniudnsatunily

v s 1 a U 3 v

o ynAnuduRussEIsatuduauduiusuuunimenguliniufdvan

v 6 1

H o oa a1y 1Y) I3 = I3 aa a a o =~ A
“UEN'ﬁLa“UUVIE]EJG]']UF]'J’]&J?{JJWUSLUUMUQIUL‘UuLLEWWl’TU'JGﬂuaﬂﬂﬁ‘lﬁu‘lﬁu\‘maﬁl

Y Y
[

1% v v & 1 o X = a o A . .
supnuduiusiiunguiitinsdlvessiaduiulauiain Composite Entity
wUTINguenvsiiAfanaegi

(% S v

® NI TUIANUAUNUSHUYU  Recursive  MAWNASUENYDISIaTUNER1U

Y

' '
a

puduiusiunisluiduwenvsdadludndiadunilsnegiunianuduiug

& ! d' a aa O 1
Jungu lnewldeueveswenystiiulm

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

-0




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

[
v A o

nainsivualibenvsdadlaviminilufduen  desnuuugiudeyanisiisiang

WAIAILYTUNINYBINITB19BA (The Referential Integrity Rule) iae
[ U v a wa 1 A & Y
aa  Mehsatuiauaudfeglusuwuumduussvingu

Tumsesnuuugiuteya Adidnidoenuuguteyamsmilfednusenmanileiae
myviiliusasTiaduiinuanifoglugunuuiiduussiagiu (Normalization) wanzau 3
Tagvhly nsvliusarfiatulifianautfeglusunuuiiduussiaguduiinagyioude
sUuuviiduvssiagrutudl o wiendithduunsdiifesnuuugudeyasiuses

afiunshiBiadutuiinuaudfegluguuuunduussingiuvesusediazaend wioguluuT

Y Y

[
[

< o S o v A 3 o 14 ' L] v A wa [

Juussvingutuin « wag ensil ngussasdvasmavinliwdasSiatulinuaudieglusuuuy
mduvssiinguivinzan Ao Wievdnlymeanuddouvesdeyaiionainiululaswasng
Joya vibivayalirnugndesuazwediold  Fwvrihlildifiaanuianaindugiuteyatuly

AYNAY

o€ ANUNTLATYIUIATEITEYS  TINTIURINALAEN MR  IARTANile

Fupouiilun151ns 88z 8 unveITE UUNUNYINN1SANwILaE LA 2l LAY NSRS aUN

= o ¥

maﬂwmzLLazﬁuauLsumsuawagaﬁa']mm%’mLﬁulé‘lut,wiamaw%ﬁ’;ﬁ ADU1MTUY UTELANVBY

Joya (data type) YuInUDstaya (data length) UMUUVBITRYA (format) UAZYDULYNYDS
%’aqga (data range) \Hudu

v
o L3

wananlldaiansantadedndnuaznginaeisng 9 Tun1siin n1sau wseMsUsuuss
Joya Tavzdinansevunenisiaiudeyaluusasuennidofdndie fegradu lunianie
nsfny dananunsoamaidewseuldliniy be miiein audndnsiasinaunsalddngla

LiRuedunlesuoyld Judu

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

m-@en




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

Aatiy Tun1seenuuulasesevesgIuteyaluseAULNAN HoanwuugIuteyanIssey

a = LY ' £ A LY [ ! aa ¢ =
JwadeaneIiuveuniveteyaiannsadaiuldluusasuenv3dan  nasnauteuly/
Todfnnaz NN TN INaNoNAAnTUkaz ke VVZ TR ez las unansenumn iU UR

muReuly/ e vsengnaeinie Nlinsseyld

a¢  NIPIUTIUMAZNUMIUNTERNLUURIUTeYalusEAuLIAn Tngusyasdlunig
swmazmumulasssnmsesnuuugudeyalussiuuafn  fie  lensiamuuas
n31deUAIEAIATY raonTumNdaLd Arudidou viemiligndesdietaintu vinlilass
fruvosgrudeyalussiuuudninnugniesauysalinnty  desngldvasauiiidiuialu
nseenuuuguteyaenaiiyuuesimfuteyaidsafuuaneiy  fedradu  deyaves
wiinnueafntestugligiudeyavarsauanminenusing q wu deyaea dhonstuuay
Sof amuenandamiliimsdesfinrsanlutuneud fo nanssnufierafinnyiinasu
yiemsuiuUdsudasssuualuowan fedaty  mndHedulmiietuluszuy
gudeyaiiidnihnsesnuuuey o19vhlvimudfussevinaeufimasuuadluuas

Usnaudayalunsagiiaduanaiiunniusie 1Jusiu

< msihgudeyaneanuwuuluszauulAadigsruuianisgiudaya

& &g ] v av v oo [y a £
tunauiiidunisuladlasessvesgiudeyanlaitnisesniuulilussAunuifndngsuuuy

vaatayalusruuinnsgiudeyaniaentd Ineinnsimuaniwdmiviienudeyaniuseuudanis

grudeyandentdlidulumulasessweasgudeyaluseduwuifaiioanuuuling Fslsznoume o

TuppY A NISINUALATIATINYBITIUTRLA LAENISIYUANTITONBITENINMITNTRYA

o MImMnualasIasavesgIuleys

nsivualassasvesgiudeyaidunisimunlasiasisvesteyaludnuusves
M3198098R (two dimension) Bsuszneausne amus (column) dldunuuenn3tas wazua
Feldunu aruduiusszninawonnitad lasidonanssaesdifian mssdeyaiad
asdeyarzUszneumonaandisig o leud Jemssdeya Jouemnitast msdmun

'
oA

wa v v 1 3 1% v Ao =3
AaudRvestaya liun Adululs Ussanuasuwinvestoyaidaiu “av

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

n-6&




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian
€l MIMUUANITINBITENINNNTIT0YE

M3fmuAn138198esEnInesteyaunisldmddluszuudanisgrudeyaiiiont

Y

2

a [ [y

n1sfimunRgsEnItemITeteyaniiiedItesiu Ingdesfiansantnuandfvesdd A1vesad
& 1 1 a

ToINNALALNYNUNUBIRENNTTIAA1LY LU Adnan wazAduan Laluuveiwann3tac

AAOAIUVITINALRNIZVBING NN FUH TR

& mseaniuugudayaluszauntenn

mseenuuuguteyalusziumoamiunisihlasaissteyaifinsmmunauands
vdnliudunimuaseazdunnuantfvedasiaisildlunsdaiutoyalinsuiu dmussumis
vosgruteyaiiaztufinasuudedidnnseiind imunislunisididsteyalugudoya nasnauimue
s10g8undun ldun matmuadeflumiennusuiedafiumseieglugiuteya nisivune
lunsidriiadeya msfdmunanulasadslunisidildgiudeya nmsaiuau nsSenld nsuily n1s
Fanfin waznistmunseduansunglddeyalussuuusazaufe suviadosmilefnisinwmany
Uaansivvesdeyalutsessiisgie 1wy msfanmileszuuiinduival mstestunisiinanzniey

[y ) v o & A 2/ [ v o Aa 1 a a a
nu vunu WQUL‘W@IVTW‘IT@@ﬂqiiqu‘ﬂ@%a@l’]L‘Ll‘LJi‘UEJEI’]\‘ilI‘UiSﬂVIﬁﬂ’]W

o, msthgudeyalulduaznisusaliuna

1%

WHI9INN150BNLULTIUTYAlUTEAUNENESIEUaweNALISszUUTANIsgIuTayadzI

Y

mMwdmsuileudeyaiasudiuanysalluasralugudeyauazaissdoya ieussyloyaadly

Y

sruugudeyad niunisidauaie
ilosruuinnsgudeyarinisasiesivazidensineuesgiudeyadignesniuy W
asndeyaviaualugiuteya wevvidadluudazanseloya seavansvewlitayausasau Wudu

a ¥

1% < [ [ < a J A £ . . =
bIYUTBYLAI  AIENINTITIRLNUINYASEDYAF ) mmul”ﬂuwammmmazﬂa (Data chtlonary) KN

N

a ¥ =

Uimspudeyaannsasengla il nsvihnulutussuilavaseunguiammegeuyseansamly

@2

1%
o =

n3viauvesgIutena (performance) wan1snadauNIsvinawvasg udeyaniavintunsudlls

UFTIAY

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

n-e&




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

mniFafunahyudeyanldoude  dddun  msdenlitesannsruugudeyariu
Awiaeun (Query language) uwagmsdavinsenuie 9 Fwmaainmevhawiifedueed nns
Usziflunazasnaeuiiiousue uily wasthgednwigiudeyaluFewineg 1éun msdises doya
mafifeyamnszuugudeyaidgm  mstulsdsavBammahauresgudeyalisngiiu

WDusu

% Usglevilvasnsdmiszuugudays

mssauTideyasieg  wWnluszuugiudeya  leefinnseenuuu  nslasiziuarains

[

Anuduiusvesteya deliuselevurenisidauludinaumluegiaunn il

. Prandynivesniudrdeuvesdoyandafiviiosainludunsuasinisesnuuy
grudeya lanuteyaundiunddouiufazaiuisoanwazUiutdoyalilosas  vuzndiag

Anyansalumsisengteuals audulagldnisirunauduiusseninadeys

. annsaldsuiulivaeausazratemiisauls lidrdaeniglusunsalutagduminduus

anunsalaiuluswnsunaziauluauAne e

=

a. ansavdnidesnudnudiiuresdeyalalusedunils eananugideuvestoya i

U ¥ [

wnaludausniileanaugdeuvestoyanal sruuguteyanasiiveyasedlaegtesyniian @9

<9 Y

1 =

gzaintunisuntavsuussinsanlunsiiniveyasgrufedfiunateyn drdinisuilauallilawnly

v
foyansuynyn doimadenlideyassnudoyadonenfuuniidomseiy

<. @wnsnAuAuALgniestastaya vieludesaugniesuasteyaluutiudaya
(Relational Integrity) wazANgNABIvBIAUENNUSTENINeUaYa (Referential Integrity) @3130
AusnmsguTesdeyald idludnuarsuuuuresdeya (Format) n1sfwuasiia (Coding) Tufeya
Boudeaiuliviloudu

& nsdarissuugiudeya 21 0uUn153 UK UTTUUTOYATD903ANT Y30NUIBIIUDE1

¥
% 1

UsdnSnm anauanidewazanudnudivesdeyaienddsdiu  audazurunueniuimuIsyuY

UBLAVDINULDN

5. @sanUANLaESnEIANaenievesdeyald Weswndeyaniag gnuindiundaiulu

1

syuugudeyadiegfidiunars  dgguateyasdedaan  fuinissyuugiudeya (Database

&

Administration) Avzanunsamuaun1sild nswiludeyavesdidildnnau

Y

o, bidanuludasglumsdanisgiudeya  ddeansidsunlaisnmsdaiuniens

Senldtoya  nsUszendldvilang

wingndeinalulagnsyasunasuys
King Mongkut's University of Technology Thonburi

Nn-eo




Fe9UTUgAvng (Final Report)
lassmsAnwinasimunseuudeyaunasian

% asdusznavvasgudoya

LY (3

Wennnveulwamsdnnisgiudeyatiunienn  Auinsdedeeidniuesdusenauniagues
Fudeya fail

o. User fio Jldvugudeyalnepumariulidndusesdanuiiferiugiudeyaild w3

rosn1stoyasglstndlunisvieu

b.Data fla  veyalugiudeya Dudwignianldonw  giiuegnelugunsal
Budnnseling Tnslugmmesveslirudutoyaszgnifulilumsaiaquesgutoya

o. DBMS (Database Management System) fawandwisiivimihiinesdnnisquagrudoya
Tanunsaldanuldihesiussavsnmuasinndeyaiifvegmeluliidedoldave

< Database Server Fossuumpufumesiifiutoyalugudeys Feinasfinds DBMS 1
melupeeyiminfidansgiuteyalaeunisinaziduneufiumesifiussansam  mevhauluseiugs
INNTIzABIAEsUNITIdUnTaugAuaInUser

& DBA (Database ~ Administrator)  AeldmithiififuRnweuguasnungudeya Tnsazld

DBMS Juwa3asilowazassdnnisuiludyminintuiugiuteya

Y

m.o.c alulagasaumanldaululasenis

MSnwlmhwalulagansaumesiig inldnululasenistd Asun o

LINUX (CentOS)

PostgreSQL

TOMCAT 7 SONAR
—
— -

31/77/ m.e@ Technology Stack

PostGIS

Chrome

wingndeinalulagnsyasunasuys

King Mongkut's University of Technology Thonburi

n-ee)




Fe9UTUgAvng (Final Report)
lasamsfinwasiauseuutoyaunasian

CentOS 48U Linux fignlddmsuau Server Miludlonunn finmsdnnisizasmuasndeins
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X Apache Library
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uau Y munann13989 Object Oriented Programming (OOP)
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*%* Netbeans

Huesesdiodmiuinwaulusunsudiegldlunisadapplicationden1un Java NetBeans
Adumenviuiiuszinn OpenSource Hagtu NetBeans l¢¥unuflonnndetu uazldsuniswam
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A Java ud Ssanansawamnaualdsnnanranslnefindslusunsuasu(Add-on) tdanniules
nIokUfsURAULADS (Update Center) 983 NetBeans @1 a1 C/C++, Ruby, UML, SOA,
Web Application, Java EE, Mobility Java ME), Java FX, Java Script, PHP Uudu Tuaesdu 6.0
Fuuluiinssulusunsueasusnenfidfadiluinadawos NetBeans Insannsadenindlaly

AYNAY

'
=

[ o w A o 1 1 [ [ =
AANYIUSNE fYUoiNetBeans Ad ﬁ']@i'ﬁﬂ‘l/l’]ﬂquLLEJﬂﬂ’Ju@NE]E]E]ﬂ"'\]']ﬂﬂUL‘Uu Module 39

' '
a val

Mlsaansadl Module sneqnidalanauseifusnfanuiuiulunievasls wagaansalyauls

Y

NuszUUUUANNS Windows , Linux, Mac OS X and Solaris

Gt

WumanyinasVersion Control uu Decentralized 151d@713115084 (commits) wasalanlusa
isesneuiunesveersiunuld ludndusesddluiienges Server wilou Version Control B1adu
Wiy CVS, Subversion (SVN) wagPerforce Fadu Version Control wuu Centralized fasdadnluf

Server A3Na19 akATeY Server Flgnuliaunsodwesvlanluduniosnauiimesvaddsiuau

5]

% HTML5 (Hypertext Markup Languege 5)

& PN ) X A v & ¢ o ° ) o . ! ' av v

Aan1wNgnimuIdwiieldiduntwviunsndw dwmsunisadisWebsite  Juaga Ailag
WauTualay WHATWG (The Web Hypertext Application Technology Working Group)laglail
nsUSuiuRaEnuae(Feature) vianeqUsens weligiamnaunsaldaulaienduy

[

AANYUENEARYEY HTMLS
- Semantic Markup : 19N Element 71 81udan U wazaaeli 151911 SEO
(Search Engine Optimization) ladUss@nsn1nungedu

- Form Enhancements : \iuau@11150ve4 Form 199 laanagidu Input type,

Attribute 1159 wilws Element
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- Audio / Video : sa35un1seulndidss way 3ale laeluswdusodld Fmbed Code
Y99 Third Party

- Canvas : Wluns1agy Tnedndusiesld Javascriptyae
- ContentEditable : amsaudly Content ldlagnsaniuniamiingy
- Drag and Drop : @1n30bject 1@ {iawiiuns novaueIseninasyuuiugly

- Persistent Data Storage : iim33nn1357atu Tnewiudeyaasuuieseswaly

X8 Jquery

\JuwavaScript Library @aussyilsidu(Function) wazmdsmesannsaimuilusunsy
AMIAIAX Talagdemensilsumdilinussiavseasld Javascript Wiemuaunisldau wu ns

nadaand (Click) uagnisiaeuvan nlagldiund (Rollover) a1

X IE9, Firefox ttaz Chrome

s o

AuANYMEd1Ayved IE9 Aovduusiwasiimuilasuien Microsoft Falugwaun
a wa X a v a | X A & ! o
52UUUHUANNT Windows T3 eud1eagniuilaninaluIfeannnitusniwesou uLaniua

gneis sessunasguiuiissuuiunulasniensunsy

'
a o w

Firefox  Luusiwesiiaulag Mozilla finudnuwayiiddy fe Twdilvueidn uenain
anuanInsavan Inlswendatuayunnuamnsaeiudu o fefu 3 duifmuinenesninaind
Tsunsuludnend ldun drmveny (extension)3al (theme), Uandu (plugin) Tnornuaansaasuil
Aldusazauanansantlvanunlile vseanunsainuivasiaiesla

Chrome tJuusiwesimunlagui¥m Google Jalufimun Search Engine fldsuaiy

=) [ Ao o A A [

fouundige daaudnvazidAyde duuiadn Tdiuverslusiunsudsinuaznisudasiounidu

q

[
v A

Uszlowd wiouduildlddaunsadfsivweundntulusn viounastngs wazdiuuzanisvineu

Y

gaulatl 1w MITenanmay NMITudun1e leegrsieaeBiudnaie

Chrome Wyt iwasisnisiuenisiuaanasunsosit i luuniweslagludasdiuan

BUVS DALV UL NULAL

IE9, Firefox waz Chrome 1uusmiwesuinsgiuiaivayunisinnuiu HTMLS Tullagdu
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oo A1sRNLUUlUTWNIUuUTEENAsEUUdayaunasdan (Web Application)
dmumseenuuu UML vadlaseny agldey « lnasunsumeiupe

. Use Case Diagram Lilowanansufduiusseninessuuay

v

wusdulusunsuasaumedoyaunasianuazlusunsud miugguassuy

\/ 14 I
** Tsunsuansaumetayaunasian

Iﬂil,miuﬂs:qﬂﬁszuuﬁagmmdci’aq

Nlsunsuansaunadiayaunasisn

AUW WATUARSTIRA
unaadan wanenaluy

a
FUULLLAUR

WoTuiinfiteaneniAnans uas

Y

fiagyare TAsen9sine] Ansunia
waazhiedideyaunaadan

ufinuanismagauian

iuiinAinaniegiAnans

) 4

fayauazaneazidantes
unaedan

Ve v
{1 euszuy

o & a 1
uinuazigaalagte lugluuuaes
faavu(Note), 3Un1m(image)

A Alessiuaesian

Au91E wazdeaandaya (Export)

) 4

Tugtuun e pdf Wiagiuuvaws mud
naunanasaiiugiovun

JUi a.o0 Use Case Diagram lUsUnsuasauinAvoyauasian
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¥

o IUiLLﬂiuﬁm%’UQ@JLLaszw

lsunsulszgneszuudayaunasiag

Tlsunsudwiugguassuy

P = =
AU UATLIENAILATIALA

A

o eas
Annnsgldann

oy o .
B;l“l,‘]]\i’]ui‘zﬂﬂﬁl’mu'ﬂuiﬂlﬁl’]\‘i’]

- . vay
@mnumﬂazmﬂwlﬂnmu

vas
fldamszuy

I J ey
Fungfeyamadeflfau

Ul

fvumdnsluniadinda

%

A

s
dayaluszuiam

v = N o
sauLlszdfnisdnuazaanann

) 4

Amupan Uzl

C vy
T:UUQWH%@QLLM@&QI‘N’]H

/[ ufilaswariuuas ~

(234
o)

LWATELIL

fuuAaIN L anusia

JUil .00 Use Case Diagram 1Usunsudmsugguassuy
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. Activity Diagram LoLAAITUABUNITYINNIUTOY Use case
wladunisihaufsnuamsdrsawasmvhauieafunulasnig

% MsinunefunN1TdTa

EANTATS AURTIRADLLAZIATIET ‘ﬁ’lﬁmmtzuu ‘
()
N\

Humnuvaadan

wnsaasfal

) 4

wlszney |

sidintienunsinn

\ 4
Tfinfifagimans P uiinuanimaaas

indieyaumssianluei

aeliayauas o

UM .ol Activity Diagram n15%N971UA8IAUNITA1599

g.ll o N v gl’
TURBUNITYINY Hfasdelull
0) AuMUMAaYIEn Wensvdeuluvasian Wuwaudy viewnadlvy

b) Nuteyaunasianlud lnen1sdnwseudeyanasionalsusenaun1svineu

v [ 1

v [ [ ad & ! 1 o v Y ¥
m)  afdeyauvdsiagini dwiunsdiiluuwnaslu lneihdeyanlaunldeu

@ Uuiinfeyaunasian edninudeyaasdgudeya
@ Uuiinfidaglianans iiedaiuteyaasdgiudeya

v)  Uuiinuanismeaes wedaiudeyaasdgiudeya
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’0’ o = 1Y I
o D1INTNULNYINUIULATINIT

wiasdan ‘muma%@mmxﬁmmxﬁ ‘ flauszuy

denlasdiayaiuszuy CRDB uiintazanaslus

gfiagaanenng

Fonussianililulasmns

unasianliiftane

v
damaundausstiufindsianin 1€ sdeyauaziendmiiznoy € ’/
< )

P den/fvuadunisaudedan

[ & )
P Annnmadiediy

cax A o e &
Tuinfayainedesiunesdunnmadiediu

Fafrsnuuazdieanioys

U7 m.om Activity Diagram 759971083009 IIATINIT
Tunaunsvu dnadeluil

o) Utuiinlasamslmidiedainudeyaasdgudoya

b)  Renunarianildlulaseinis wensiaaeuanudensidauumadan

o 1

o) drrauvatwarTuiinuuasiantnil dusuwvaddud ngviinisdisiauas
Juiindeyaasdgiudeya

@ \Gon/Mvundunsudsian ietielunsidenuazimuadumsvudatan

& tufindeyafliieadessunisdiuiusandosdu e fafudoyansd
Fudeya

o) Anunabesiu iWeteduusaideiy

o)  funsenukardeandaya
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e. Class Diagram tiVouans Class Loz udunusszning Class 194320

UARILHUNMANUELTLS (aleufinriilen) iiulassadivesdoyasyuu wavlassadienu

N15UTENIANATRITEUL  (Process)  laguandnguvespana  lassasauazdumesing  naenu

ANuFLuSTEIe Class wuadu

- Aggregation 1Juanuduiusseninsmanawuuneseiu Tuanwazaesnisiiy
29AUTTNOUANN 9 138N71 “Part Class” @1u AANETILAAINNNTTINAUTDIIAUTENOUAN 9

Fun71 “Whole Class” Ingtadanavasanuduiusyiinife Part Class 19ase ldndudas

#lam1 Whole Class gniinane w3awdevg Part Class Nfipsagnaninnuduius dagy

ProjectSourceCRUD D AbstractCRUD

- Composition tdupuduiusuuu Aggregation n Part Class lananeanimu
“@1unils (Composed-of)”  w9s Whole  Class  agvirliiinauduiiusiisanin

“Composition” 11199310 Part Class ldanunsavineulaminlall Whole Class Wag Part

1 '
£ IS

Class AgA81191UTIUAU Whole Class #aana1evas Whole Class fiatiutile Whole Class

gnau Part Class fignauluse wansmuduiug fagy

Account AccountAuth

#1519 . aQjanvalued Class Diagram

LY

Foyantol A5 UNE

unu Class MNTDUUY LU ProjectSourceCRUD ABlATINT
lgauunasian Judu

c W30%eNawngme Managed unu dunldaiuauniiee
LAAINA LYW AccountlistManaged ABdIUAIUANNEIAE
eHERREGNLY

W Abstract Class 713 abstract method a8netfoendalus
A anwazdiulngazill concrete  method (wWseafifiddy
implementation 181) L¥U AbstractManaged — fadqu
AIUANVTNRDUDITZUY LU
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foyanwal AB5UNY

Wy Enum (Enumerated Type) doyauisiiandanduly
E Imeslaifen 1w Activity Aetayanisldau vy wily au

WWusu

Wiy Interface  Mapusiadoya Usenaulusie abstract
method t¥11U 19U AccountFacademadIuiiiufavoya

Aldau

Class Diagram LLamﬁJugUmwlmaszﬁm fatl

==Java Class=> =z=Java Class== ==Java Class==
(S ProjectSowceCRUD (9 PriceTypeCRUD (SEnranceCRUL
th.co.sah.source crud th.co.sah.source.crud th.co.sah.source.crud
==]ava Clags=>
(9 CalculatePriceCRUD
th.co.sah.source crud
==Java Class=> ==Java Class==> -d’"’/

(SF velPriceCRUD|—~ (4 AbstractCRUD<T>

th.co.sah.source crud th.co.sah.crud
q\_____\ <= Java Class>>

(9 PipePriceCRUD

th.co.sah.source crud

=z=]Java Class=>
(¥ CalculateDistanceCRUL

th.co.sah. source .crud ==lava Classss

(9 SowceCRUD

th.co.sah.source.crud

z=Java Class>>
(9 MaterialPriceCRUD

th.co.sah.source crud

gUﬁ m.oc lAozuna abstract source crud1l

lnoznsu abstract_source crudl wanIANANTUSYDY Abstrat Class V9932UUAIUN 1 B9
= = % dy
T519azL9unmall

AbstractCRUD L1 method AlasUn1591191U0e19190819%H9u1a7 Liladeranani1s1inay

ity Class duldlunis Aum (Fong) aselu uily se auds
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ProjectSourceCRUD (Yoyalassnisunasian) lasudayaunann AbstractCRUD witalvivinau

$7ufiU Table projectsourceliieldlunis Aum (Seng) as1alval uily vise auile

PriceTypeCRUD (fayatsziansian) l¢¥udeyaunain AbstractCRUD Lilelsivianusudy

Table pricetypetitoltdlun1s Aumn (Seng) asrslval wily w3e auiis

EntranceCRUD (Yayaunniadnuvas) lasudeyaunain AbstractCRUD telyivinausuiu

Table entrancetiialdluns Aum (Feng) asrdlvd udly w3e auila

CalculatePriceCRUD (foyadnunmanuuds) lesudoyainain AbstractCRUD ilelsiineny

$7uriU Table calculateprice tieldlums Aumn (Fong) adelval uily w3e aufis

PipePriceCRUD (fayasnavie) l¢¥udoyainain AbstractCRUD ileliinausiuiu Table

pipepricesiialdlums Aum (Seng) adelnl uily vie audis

MaterialPriceCRUD  (Jayariuinisiaiassuvesian) asutayau1ain AbstractCRUD

ielvivinausiuiu Table materialpricetitoldlunis Aum (Seng) adelnal unly vve audis
SourceCRUD  (Toyaunds) lasudayaunan AbstractCRUD wivelivinausiudiu Table

sourcetiioldlunis Aum (Seng) addlni unly vive audis

CalculateDistanceCRUD  (ToyanisAtuiuszegnisvudsian)  lasudeyauiain
AbstractCRUD Litel#ivinausiuriu Table calculatedistancetiioldlunis Auvn (Seng) as1elny

whlY 7159 audi

FuelPriceCRUD  (Yayasia1uniiv) - lasudeayaunan AbstractCRUD wivelvivineiusiuiy

Table fuelpricetfioldlunis Aum (Feng) adlval uily v3e audis
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==Java Class=> ==Java Class=> ==Java Class=>
{(®SowcePriceMasterCRUD (#SowceSwurveyCRUD (3 TransportvariableCRUD
th.co.sah.source.crud th.co.sah.source.crud th.co.sah.source.crud

=z=Java Class=>
(% AbstractCRUD<T=
th.co.sah.crud

]

==Java Class=> ==Java Class=> ==Java Class=> ==Java Class=>
(5 SowrcelmageCRUD (5 TransportPriceCRUD (5 TruckTypeCRUD (& TerrainTypeCRUD

th.co.sah.source.crud th.co.sah.source.crud th.co.sah.source.crud th.co.sah.source.crud

g‘dﬁ m.e¢ laozunsu abstract source crud2

lnozunsy abstract source crud2 WAAIANUANNUSYDY Abstrat Class V99T UUAIUN 2 B9
f57aLLunnall
AbstractCRUDLT1 method 7l@sun1svinausenelaag1aniuindd iiedssananisvinau

Wiy Class Buldlunis Aum (Seng) adelnal uily e audis

SourcePriceMasterCRUD  (Toyasia1finngnssunisnatsoydd)  lasudayauiain

AbstractCRUD Litaldlunis Aumn (Seng) asaslval uily vise auis

SourceSurveyCRUD (Ya3/an1sdnsiaunas) lasudeyauiain AbstractCRUD tielyvinenu

T3 Table sourcesurvey Liveldlun1s dum (Seng) a3l wily e aui

TransportVariableCRUD ~ (Hoyadudsanvuds) 1#5udoyasnain AbstractCRUD Litals

91U Table transportvariable tialdlunis Aum (Seng) aalvd wily vise auie

SourcelmageCRUD (ayagunimuvas) lnsudeyaunain AbstractCRUD tielivinausiuiu

Table sourceimage titaldlun1s Aumn (Seng) asaslual unly vise auis

TransportPriceCRUD  (Togasiandivuds) 1¢¥udeyannain AbstractCRUD iielsiinanu

S Table transportprice tieldlun1s duv (Sung) as1slui uily e auiis

TruckTypeCRUD  (fayatsziansaussyn) 1é3udeyaunain AbstractCRUD wilelifvinany

$3uU Table trucktype witaldluns Aum (Seng) aselnal unly vve audis

wingndeinalulagnsyasunasuys
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TerrainTypeCRUD  (Toyauszinnanmgiimans) 1#3udoyaunain AbstractCRUD el

s Table terraintype tioldlun1s dum (Seng) asslud uily vive auis

=< Java Clags>>» =< Java Class=>»
(= AccountHistory (% Bwreau
th.co.sah.entity th.co.sah.entity
21
==Java Enumeration== ==Java Class==
3 Actvity (3 Account
th.co.sah.entity th.co.sah.entity

—accauntiuth lﬂ..l

==Java Class=>
(% AccountA uth
th.co.sah.entity

-roles lﬂ_*

== Java Clagg=>

(% Role

th.co.sah.entity

U7 m.ob lnesiunsu account entity

laozunsy account_entity uansAduduiusves Entity Class  vesteyanldanu dadl

a o X
azIdunnsil
.. < v v a P Xy .
Activity 1udayanistda win uily wieldiu AccountHistory

AccountHistory (Tayauseianisldauszuu) lasudeyaunain Activity iivelivinausiuiy

Table accounthistory tialdluns Aum (Sung) af1alvd udly w3e auile

Bureau (Yeyadtinmianaia) losudeyaunain Account iveliving1usiuiu Table bureau
wWeldlunis Aum (Seng) adslud unly v3e audi

v A ¥

Account (TayaUndildanu) lasudeyaunann AccountAuth Livalivingusiuiu Table

v Y Y

accountiiteldlunis Aum (Seng) aselnl unly vive audis

¥

AccountAuth  (Yayaszugldann)  lasudeyau1an Role iielvivinausiudu Table

accountauth tieldlun1s Aum (Feng) a$ralva udly w3e auile
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Role (Tayadnsnisiinfisteya) alvvinausiudu Table role iialdlunis Aum (Seng)

asnalvd wily viSe auhia

==]ava Class=>
GYAbstractFacadelmpl|q— | ==lava Class>>
th co.sah facade impl (& AccountHistoryFacadelmpl
/ \ th.co.sah . facade impl
- . ==Java Class==
==]ava Class=> .. . *
(& BweauFacadelmpl (©RoleFacadelmpl ==lava class==
o o faeate il th.co.sah.facade impl (3 AccountFacadelmpl
—— dul T th.co.sah. facade impl "
r - <
: H ==Java Interface=:
— i — H @ AccountHistoryFacade
=<<Java Interface>> i th.co.sah facade
v £9RoleFacade k)
==Java Interface== th.co sah facade -accountF acade ==Java |nterface=:= -accountHistoryFacade [ 0.1
AccountFacade
BureauFacade o
0 -roleFacad - - th.co.sah . facade

th.co.sah. facade

==]ava Class=>
(& AccounHistoryListManaged
th.co.sah.managed

bureauF acad
-accourtFacadd 0.1

-bureauFacacde | 0..1

<zJava Class=> <<zJava Class=>
(& ProfileSowceManaged (& AccouniListManaged

th.co.sah.source managed th.ca.sah managed

O

==]ava Class=>»
(3 AccountFormManaged
th.co.sah.managed

==]ava Class=>
01 (& AbstractManaged
th.co.sah.managed

.1 f}

==Java Class=> | -bureau ==Java Class=>| _greaumt == ]Java Clasg==

GBueau (<5 | OAccomt (e G uhenManage
th.co.sah.entity ; .co.sah.entity .co.sah. ag

-bureaubureats

U7 .00 lnoeunsu account source_managed

lpagunIu account_source_managed kanIANAUNUSYDY Managed Class #lgaiuAx
nihvagldnu Felisvazidundisil
AbstractFacadelmpl 101 method filasunisitauedslnegnamilauudl iodsmonanis

vinauliiiu Class Buldlunis aum (Seng) asrslud uily vive audi

AbstractManaged  \Ju method Ailasunisviiauegslnegramileaniunds iedesonanis

vinandliiiu Class Buldluns Aum (Seng) as1alval uily vve auie

AccountHistoryFacadeBureauFacadeRoleFacade &g AccountFacde Ju Class iandls

Feanunsaseymruantinsinaulaiiiesegiafe uwilidessyyntiinisiany
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AuthenManaged 195utayauna1n Account wag AbstractManaged e lviviiausaudiy
Table account teldlums dum (Sung) aslu udily vise auideganunsasudeyalanaus 0 8

N (37947U11N)

AccountFormManaged lﬁ%lusﬁjazgamﬁl’m BureauFacade AccountFacde RoleFacade,
AbstractManaged Account Wag Bureac Wal#yine1usiuniu Table account Role wag Bureau Lt

1lunns Aumn (Seng) aselnd wily vise aufislaganunsasudeyalanaud 0 1 N (F1uausin)

ProfileSourceManaged 151’%%@13%’1%”]?1 BureauFacade AccountFacde RoleFacade
AbstractManaged Account Wag Bureac Welyine1usiuiu Table account Role wag Bureau it

1dlums Aum (Seng) aselnl uily e avnislaganunsasutoyalanaus 0 fs N (Fruauwn)

AccountListManaged Iﬁgusﬁlagauﬂfﬂm AccountFacde Wag AbstractManaged Liel#
¥ Table account tieldluns Aumn (Seng) aselnal uily vise aunislaganunsasu

Toyalanaud 0 89 N (Fruausn)

AccountHistoryListManaged 1asude yau1391n AccountHistoryFacade Way
AbstractManaged tiialyivinausiuiu Table accounthistory tiveldlunis Aum (Seng) addll

wily v3e auildlaganunsasudeyaladaus 0 89 N (FwIun)

AccountHistoryFacadelmpl ~ (foyausgifnisldeiuszuy)  lasudayauiann
AbstractFacadelmpl, AccountHistoryFacade wiel¥ivineusiuiu Table accounthistory Liteldlu

¥ a Y/ I = ‘;j
19 AU (Liﬂﬂ@) a519lna uile %30 aunis

BureauFacadelmpl (Toyadtinniamaie) lasudeayaunan BureauFacade tivelvivinau

S Table bureautitaldluns Aum (Seng) addlnl unly vive audis

v

AccountFacadelmpl  (Toyadny¥gldeu)  lasudayau1an AbstractFacadelmpl wag
AccountFacde tial1ivin91u5iU Table AccountHistory tieldlun1s Aum (Seng) as1slnl

wAlY #1539 audis

Bureau (Tayad1tinniamads) Litelvivineusiuiu Table bureau ieldlun1s Aum (Seng)
asslval uily vise avndavanunsasudeyalasas 0 fi N F1wuunn)

v A

Account (Yeyadnydylda) lasudeyaunain bureau iielvivinausuiu Table account

U o

wialdlunis Aum (Seng) adelnd uily vise aufislaganunsasudeyalansud 0 e N (F1uausn)
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=z=Java Class=> ==Java Enumeration=:=
(@ CalcuateDistance 3 Type
th.co.sah.source entity th.co.sah.source entity

-s0ur 0.1
-lastestSourceSurvey

i — =< Java Class==
<=Java Class== 0.1
®source (9 SowceSurvey
th.co.sah source entity -=purce th.co.sah . source entity

0. 1

-S0Lrc IR

ource 0.1
-ertrances @ *

<=Java Class>>
(9 Entrance
th.co.sah . source entity

==Java Class>>
el rice (9 FuelPrice

-projectSource (0.1 th.co.sah.source.entity
-entrance O /,,”ﬂ/la
selavatlass== | o oecisource <<)ava Clags=> -fuelPrice/ 0.1

(9ProjectSowrce |e— | .
th.co.sah . source entity 0.1 GCH]EL'HIEF"FE
th.co.sah . source ertit

Rlice

-priceType 0.1 == ]ava Class»>
(9 TransportPrice
==Java Class=> th.co.sah.source entity

(& PriceType

th.co.sah.source entity

-truck Typegilope @1 -terrainTypel, 0.1

re oy = = {{J av'a I:Iasg::-::-
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** Data Dictionary

7591991 oo MI5IAUTRYAURYTHLFIIM

Table name : account

Description : ss1aiudayadaydgldeu
Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes sviavesldanu
typeid character(1) No No B G VKRN G
firstname character varying(256) No No %o
lastname character varying(256) No No uana
bio character varying(256) No No UseiRlaggs
avatarpath character varying(256) No No %’ayjawﬁmmgﬂmw
created timestamp with time zone No No Suiiasa
modified timestamp with time zone No No Sufudle
modifyby integer No No unlalay
application character(10) No No Tuasdas
bureauid character(11) No No addnu
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Table name : accountauth

Description : mns1aAutayaseuRldnu

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval Ja

isenable character(1) No No (data.accountauth id_seq:regclass) an Uy TRy

username character varying(16) No No %a@ﬂ%

password character varying(64) No No THANIY

created timestamp with time zone No No Suiiasa

modified timestamp with time zone No No Fuiudle

modifyby integer No No unlalay
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Table name : accounthistory

Description : ms1iutayausyiinsldnussuy

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval saUsziRnsleau
accountid integer No No (‘data.accounthistory id seq':regclass) i%ﬂ%aﬁm%&ﬂ%’
activity character varying(10) No No AANTTU
objectname character varying(64) No No o0 019)
objectid integer No No Shadng
objectdata bytea(6) No No Toyaing
time timestamp with time zone No No nafidldnuszuy
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Table name : accountrole

Description : ans1sAiutayaussmildnu

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval 5ﬁ’aﬂizmmﬂ%ﬁm
accountid integer No No (data.accountrole id seq':regclass) sviadnynly
roleid integer No No sriaUsznng g
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Table name : acsurvey

Description : ans1siutayaneailarinoun3nuazsiuNanIsVaaes

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval sviateyauaailarineunInuazng
NINAABY

wearingsievepassl character varying(16) No No ('data.acsurvey id seq':regclass) WaN13NAaDY Sieve Analysis %
Passing Wearing 1"

wearingsievepass34 character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Wearing 3/4"

wearingsievepass12 character varying(16) No No NaN15VAaBY Sieve Analysis %
Passing Wearing 1/2"

wearingsievepassd character varying(16) No No NaN13NAaBY Sieve Analysis %
Passing Wearing 4#

wearingsievepass8 character varying(16) No No NaN13NAaBY Sieve Analysis %
Passing Wearing 8#

wearingsievepass16 character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Wearing 16#

wearingsievepass30 character varying(16) No No NaN131»a8Y Sieve Analysis %
Passing Wearing 30#

wearingsievepass50 character varying(16) No No NaN131»a8Y Sieve Analysis %
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Passing Wearing 50#

wearingsievepass100 character varying(16) No No NaN13719a83 Sieve Analysis %
Passing Wearing 100#
wearingsievepass200 character varying(16) No No NanN13719a83 Sieve Analysis %
Passing Wearing 200#
wearingmixbini character varying(16) No No NANTNAABY Sieve Analysis %
Passing Wearing Bin 1
wearingmixbin2 character varying(16) No No NANTNAABY Sieve Analysis %
Passing Wearing Bin 2
wearingmixbin3 character varying(16) No No NANTNAABY Sieve Analysis %
Passing Wearing Bin 3
wearingmixbing character varying(16) No No NANTNAABY Sieve Analysis %
Passing Wearing Bin 4
wearingaccont character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Wearing Cont.
bindersievepass1 character varying(16) No No NaN1IVAaBY Sieve Analysis %
Passing Binder 1"
bindersievepass34 character varying(16) No No NaN13NAaBY Sieve Analysis %
Passing Binder 3/4"
bindersievepass12 character varying(16) No No NaN13NAaBY Sieve Analysis %
Passing Binder 1/2"
bindersievepass38 character varying(16) No No NaN13NAaBY Sieve Analysis %

Passing Binder 3/8"
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bindersievepassd character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Binder 4#
bindersievepass8 character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Binder 8#
bindersievepass16 character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Binder 16#
bindersievepass30 character varying(16) No No NaN1IVAaBY Sieve Analysis %
Passing Binder 30#
bindersievepass50 character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Binder 50#
bindersievepass100 character varying(16) No No NaN1TVAaBY Sieve Analysis %
Passing Binder 100#
bindersievepass200 character varying(16) No No NaN13NAaBY Sieve Analysis %
Passing Binder 200#
bindermixbin1 character varying(16) No No NaN1TNAaBY Sieve Analysis %
Passing Binder Bin 1
bindermixbin2 character varying(16) No No NaN1TNAaBY Sieve Analysis %
Passing Binder Bin 2
bindermixbin3 character varying(16) No No NaN1TNAaBY Sieve Analysis %
Passing Binder Bin 3
bindermixbind character varying(16) No No NaN1TNAaBY Sieve Analysis %
Passing Binder Bin 4
binderaccont character varying(16) No No NaN1INAaBY Sieve Analysis %

wingndemalulagnszaaunasuys
King Mongkut's University of Technology Thonburi

n-c6)




FeUTugaving (Final Report)
lassnsAnwasiaunseuudeyaunasian

Passing Binder Bin Cont.
created timestamp with time zone No No Suiiasa
modified timestamp with time zone No No Juitudly
modifyby integer No No uilelne
wearingsievepass38 character varying(128) No No NaN1IVAaBY Sieve Analysis %
Passing Wearing 3/8"
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1N an.el BITNAUTBYAT NN IV
Table name : bureau

Description : s151uiudayadiinmavans

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval PVGIRI
name character varying(256) No No ('data.bureau_id seq':regclass) Fowum
zoom integer No No zoom
address character varying(256) No No ii getinau
zip integer No No swalusweld
email character varying(256) No No Jepnudidnnselind
tel character varying(16) No No waslnsdng
coordinate geometry(1107456) No No Usrauany
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1IN e AITNIUTBYANTTAINITE SN NYUFI TR
Table name : calculatedistance

Description : A151iudayan1sAuIMsseysuudLian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval IWATTEENNNTVUATIAR
projectid integer No No ('data.calculatedistance id_seq':regclass) swatelasanis
sourceid integer No No siauvaadan
distance double precision No No AUIUTZEZNY
marktype character varying(128) No No MG
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Table name : calculateprice

Description : A3 AUTaLAAUIMANILEY

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval IVFAIVUAS
trucktypeid integer No No (‘data.calculateprice id seq":regclass) Useansn
transportvariableid integer No No ivdeyalefduuseuds
transportpriceid integer No No uleRmsneAuuga
distance double precision No No AUIUTEEZNY
asphaltplain double precision No No NNANENTITIU
asphalthill double precision No No RN GRIERNG I
asphaltmountain double precision No No NNANYINYHUN
gravelplain double precision No No Vl’]ﬂa’,]@]ﬂ%ﬂﬂ/l’mi’]‘u
gravelhill double precision No No MaIgnTegniily
gravelmountain double precision No No N9HIGNTINLN
sumdistance double precision No No FIUTLYEN ARV UETER)
variable double precision No No 261
calculatedprice double precision No No AUIUAIVUES
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projectid integer No No SWalATINIg

sourceid integer No No shaunaadan

created timestamp with time zone No No Sufiasa

createby integer No No a5alag

modified timestamp with time zone No No Suiudle

modifyby integer No No unlalny
asphaltpentrance double precision No No madiainensiisu
asphalthillentrance double precision No No MNL{I’lmmmﬂgmﬁu
asphaltmountainentrance double precision No No meﬁmﬂmﬁﬁgt’m
gravelplainentrance double precision No No mu‘ﬁﬁ%qmvﬁim
gravelhillentrance double precision No No madrgnIgnitiu
gravelmountainentrance double precision No No Vlﬂal,%'”lﬁaqﬂ”ﬁﬁgmn
asphaltplainentranceresult double precision No No %ayjawm%ﬁmmemﬁi’m
asphalthillentranceresult double precision No No ‘ﬁagamdlfﬁ’la’mmﬁgmﬁu
asphaltmountainentranceresult | double precision No No ‘ﬁauﬂamdlﬁﬂmﬂa’mﬁqu‘m
gravelplainentranceresult double precision No No %ayjamwi’hﬁ’;gﬂ%'ﬁi’m
gravelhillentranceresult double precision No No %ayjaw’]ﬂl,%ﬂﬁ’sﬁ,jﬂé'ﬁgﬂl,ﬁu
gravelmountainentrancer double precision No No ﬁﬁa;‘gamu%ﬁaqﬂ%’aﬁqm
asphaltplainresult double precision No No %’agammwaaﬁiw
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asphalthillresult double precision No No %’auﬁamammas@ﬂlﬁu
asphaltmountainresult double precision No No %@;J“aﬂ’lwwaﬂﬁglfu’l
gravelplainresult double precision No No sﬁau‘ja@,ﬂ”ﬁﬁiw
gravelhillresult double precision No No ﬂﬁagagﬂ“agmﬁu
gravelmountainresult double precision No No ‘ﬁ’amﬁaqfaﬁqmq
asphaltplainvariable double precision No No ANBULYNULADYNNTIN
asphalthillvariable double precision No No AnwzysznoggLiiu
asphaltmountainvariable double precision No No é’ﬂwmzmmwaaﬁqm
gravelplainvariable double precision No No "’nwmz@n%’mﬁiw
gravelhillvariable double precision No No inwauggnTegniiy
gravelmountainvariable double precision No No Um:#mzqn%’@ﬁqv‘m
materialsourceid integer No No 5ﬁ’a|,méa‘1'7imi’a@
pricetypeid integer No No EUTELANEY
materialprice double precision No No 51PN 780
materialpriceresult double precision No No a0

materialpriceid integer No No ShAsIANTER
trasportpricetable double precision No No AT NTIANVUE
entranceid integer No No WEUINNa

fuelpriceid integer No No STETIANndY
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sourcesurveyid integer ‘ No ‘ No SRALAAINIIN

7197 m.o00 AITNINUTBYAYIIUYN
Table name : district

Description : A1519AUTaYaTDIY

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval IEFIUA

name character varying(256) No No ('data.district id seq':regclass) Fesua

zoom integer No No Auvene

address character varying(256) No No ﬁagj

zip integer No No swalusweld

email character varying(256) No No dwaa

tel integer No No wesing

coordinate geometry(1107456) No No NIn
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Table name : entrance

Description : m1319U8saU NN UmEN

eNUTUgAT1Y (Final Report)
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Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval srateyaUINNIUT A
hishwayno character varying(256) No No ('data.entrance id seq':regclass) NUYLRUNNNA N
side character varying(128) No No funamnadey
asphaltplain double precision No No ANRETITI
asphalthill double precision No No mmmd@]mﬁ‘u
asphaltmountain double precision No No MY
gravelplain double precision No No gniilugnss
gravelhill double precision No No gnLiluanens
gravelmountain double precision No No QﬂL‘ﬁuﬂauﬂ%G\
concreteplain double precision No No ABUN3ATITIU
concretehill double precision No No ﬂauﬂ%'mjjﬂl,ﬁu
concretemountain double precision No No ﬂa‘uﬂ%mgm’]
sourceid integer No No RV GINIERET
coordinate geometry(1107456) No No AfifaTid e
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road id integer No No IRANUU
section_id integer No No VAN

km character varying(256) No No Alawnsdi

side character varying(128) No No fumamnadey

wingndemalulagnszaaunasuys
King Mongkut's University of Technology Thonburi




15N .ol AI5INIUTBYATIAINII
Table name : fuelprice

Description : mm%ﬁuﬁayjmwmﬁwﬁu

eNUTUgAT1Y (Final Report)
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Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval IPEIIANUNNY

fuelprice character varying(512) No No (‘data.fuelprice id seq':regclass) AT
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Table name : gravelsurvey

Description : a3 AUTaLALMEIIARgN S

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval shaunaadan
classification character varying(16) No No (‘data.gravelsurvey id seq'::regclass) NaN13NAavsSieve Analysis %

Passing Classification

sievepass50mm character varying(16) No No NaN1IAaBISieve Analysis %

Passing 50mm.

sievepass25mm character varying(16) No No Nan1IAaBISieve Analysis %

Passing 25mm.

sievepass19mm character varying(16) No No NaN1INAaBSieve Analysis %

Passing 19mm.

sievepass95mm character varying(16) No No NaN1INAaBSieve Analysis %

Passing 9.5mm.

sievepassé character varying(16) No No NaN1INAaBSieve Analysis %
Passing 4#

sievepass10 character varying(16) No No NaN1INAaBSieve Analysis %
Passing 10#

sievepassd0 character varying(16) No No NaN1INAaBsSieve Analysis %
Passing 40#
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sievepass200 character varying(16) No No NaN1IVIAAaBISieve Analysis %
Passing 200#

plasticity l character varying(16) No No NAN1IVIAABISieve Analysis %
Passing Plasticity LL.

plasticity pi character varying(16) No No NaN1SVAAaBISieve Analysis %
Passing Plasticity PL.

com_opt character varying(16) No No NaNTNAaBISieve Analysis %
Passing Compaction Opt. Mc.%

com rd character varying(16) No No NaNTNAaBISieve Analysis %
Passing Compaction rd gm./cc

lab_cbr character varying(16) No No Nan15neaeSieve Analysis %
Passing LAB C.B.R. C.B.R. %

lab_swell character varying(16) No No NanN15AavBeSieve Analysis %
Passing LAB C.B.R. SWELL %

abrasion character varying(16) No No Wan1INaaISieve Analysis %
Passing Abr. %

created timestamp without time No No Juitasa

zone
modified timestamp without time No No Fufudle
zone
modifyby integer No No uilelng
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Table name : materialprice

Description : ans1aiudayaiuiusalewuvesias

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval SHATIAUMA S TER)
sourcesurveyid integer No No (‘data.materialprice id seq':regclass) SWANANITNARDY
materialsourceid integer No No siauvaadan
sourceprice double precision No No I IRES
sourceunit character varying(128) No No RUIYIIATAUILNES
commerceprice double precision No No 1A HvgTInin
commerceunit character varying(128) No No ngsmmegdain
committeeprice double precision No No s1AnsutayIina
committeeunit character varying(128) No No mheAnsudyTnas
type character varying(128) No No Uszean
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Table name : materialresult

Description : ins1aiudoyaian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval Sadan
projetid integer No No (‘data.materialresult id seq'":regclass) INALATINTT
sourcename character varying(128) No No Founas
deph character varying(128) No No deph
description character varying(128) No No ANy
estimate character varying(128) No No Usguuunig
hbr character varying(16) No No hbr
sievepass50 character varying(16) No No sievepass50
sievepass25 character varying(16) No No sievepass25
sievepass19 character varying(16) No No sievepass19
sievepass95 character varying(16) No No sievepass95
sievepassd character varying(16) No No sievepassd
sievepass10 character varying(16) No No sievepass10
sievepass40 character varying(16) No No sievepass40
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sievepass200 character varying(16) No No sievepass200
plasticty character varying(16) No No plasticty [l
plasticty pl character varying(16) No No plasticty pl
com_opt character varying(16) No No com_opt
com rd character varying(16) No No com rd
lab crd character varying(16) No No lab crd
lab_swell character varying(16) No No lab_swell
remark character varying(16) No No VBN
labno character varying(16) No No NUNYLAVBIUSEANTT
contractno character varying(16) No No nuBLEUFYYN
ownersample character varying(128) No No LLUU@%‘ULWM
officersample character varying(128) No No wuuLmd
officerexperimentee character varying(128) No No Lﬁwuﬁwﬁﬁwmaau
price double precision No No 31A1
generaltest character varying(16) No No mMsvagdeuirily
controlter character varying(16) No No N1IAIUAN
created timestamp without time No No Suiiasa

zone
modified timestamp without time No No Fuiudle

zone
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modifyby integer ‘ No ‘ No unlolay

15171 m.ob MITINIUTEYARIAITAR

Table name : materialsource

Description : s1iudayaunasian

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval siauvaadan

sourcetype character varying(16) No No ('data.sourcepricemaster id_seq':regclass) Ui::m‘l/ﬁ'a@

description character varying(128) No No 5186&58@’?&1@

pipestructure character varying(128) No No 1A398519910
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1999 .o MITNTUTRYAYTATEY
Table name : materialtype

Description : ans1aiutoyaviinia

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval Sadan

name character varying(256) No No ('data.materialtype id seq':regclass) %amﬁmi’aq
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15N .= AITINIUTBYATIAME
Table name : pipeprice

Description : mm%ﬁu%@yjaﬁmﬂa

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval THATIAIND
sourcepriceclass2 double precision No No (‘data.pipeprice id seq'regclass) SRV 2
commercepriceclass2 double precision No No FIANTUNEYY 2
committeepriceclass2 double precision No No FIANAIENITUANT 2
sourcepriceclass3 double precision No No FIPWMETILN 3
commercepriceclass3 double precision No No SIPNTUNIEYY 3
committeepriceclass3 double precision No No FIANANLNTIUNIT 3
sourcepricefootpath double precision No No iﬁmvﬂmmwmmméﬂﬁm
commercepricefootpath double precision No No ﬁﬂwﬂmummﬂﬂimwm%é
committeepricefootpath double precision No No 1AUAUINAINAULATIUNIT
sourcepricesurface double precision No No FfiuRINUEii
commercepricesurface double precision No No FfiuRINnsINGYE
cimmitteepricesurface double precision No No SIAAUAIINALENTIUNTS
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Table name : pipesurvey

Description : Ans1aiudayananIsvnaauyie

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval Wan1sdITIlTevie
remark character varying(512) No No ('data.pipesurvey id seq'::regclass) NN TR eYe
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Table name : pricetype

Description : ms1aiudayalsznnsan

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval TaUIZANIIAN

name character varying(256) No No ('data.pricetype id seq':regclass) Fouszinnsan
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Table name : projectmaterailsource

Description : ins1siudayanuduiussenindasinisiuunasian

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes WM NEINLSIZIlATINSAY
WWAYIaR
projectsourceid integer Yes No STALATINS(aeTan)
materialsourceid integer No No siauvaadan
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Table name : projectsource

Description : an310AUTayAlATINTUIETER

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval FUALATINITUNATTER
projectno character varying(16) Yes No ('data.projectsource id seq':regclass) Lamﬁimqmnmﬁﬁa@
pname character varying(512) Yes No %aiﬂiﬁmil,méﬁﬁ@
way character varying(512) No No GRISNN
coordinate geometry(1107456) No No Uszauany
milestonestart character varying(16) No No Uy
milestoneend character varying(16) No No ﬂ:u.??‘uqm
distance double precision No No ILYLNN
assignnee character varying(512) No No Q"%JUQWUEJU
director character(512) No No AMENTIUANT
duedate date No No Sufidewou
created timestamp with time zone No No Sufiadhs
modified timestamp with time zone No No Fuiudle
modifyby integer No No uilelng
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direction character varying(128) No No PN
controlsection character varying(256) No No N1IAIVUAN

lane character varying(256) No No WAy

districtcode integer No No TAALU
districtname character varying(512) No No Fouwa

codetask character varying(128) No No AU

typetask character varying(512) No No o
quantitytask integer No No TIUIUU
signdate date No No aaunuui
startprojectdate date No No Fuiisulasenuy
finishprojectdate date No No fuﬁguqmiﬂiﬂﬂm
lawbudget double precision No No JuUsEUIUNgAINg
contractbudget double precision No No JuUszaudyan
operator character varying(256) No No HANuNS
remark character varying(512) No No RUBLNG)

road_id integer No No AU

section id integer No No IWEANA
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Table name : role

Description : ans1uiudayadnsnisidndetoya

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes sviadvisn1siinfstoya
name character varying(256) No No %aﬁw%mim’fﬁd‘ﬁaga
value character varying(256) No No mmilﬁﬁ\‘iﬁﬁaga
description character varying(256) No No ANBUNE
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Table name : sandsurvey

Description : a513iudeyananisvaaeuiiu

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval IFNANIINAADURAU
priceofsize34dinc character varying(16) No No priceofsize3dinc
priceofsize38inc character varying(16) No No priceofsize38inc
sievepassd character varying(16) No No sievepassd
sievepass10 character varying(16) No No sievepass10
sievepass40 character varying(16) No No sievepass40
sievepass200 character varying(16) No No sievepass200
plasticity [l character varying(16) No No plasticity [l
plasticity pi character varying(16) No No plasticity pi
com_opt character varying(16) No No com_opt
com_rd character varying(16) No No com rd
lab_chbr character varying(16) No No lab_chbr
lab_swell character varying(16) No No lab_swell
Cs_sievepass38inc character varying(16) No No Cs_sievepass38inc
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cs_sievepassd character varying(16) No No cs_sievepassd
cs_sievepass8 character varying(16) No No Cs_sievepass8
cs_sievepassl6 character varying(16) No No cs_sievepassl6
cs_sievepass30 character varying(16) No No cs_sievepass30
cs_sievepassb0 character varying(16) No No cs_sievepassh0
cs_sievepass100 character varying(16) No No cs_sievepass100
impurity character varying(256) No No impurity
created character varying(16) No No Sufiasns
modified character varying(16) No No Suiile

modifyby character varying(128) No No unlalny
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Table name : soilsurvey

Description : s51iudayananIsvaaeufu

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval IFNANIINAADUAY
classification character varying(16) No No (‘data.sandsurvey id seq'regclass) classification
sievepass50mm character varying(16) No No sievepass50mm
sievepass25mm character varying(16) No No sievepass25mm
sievepass19mm character varying(16) No No sievepass19mm
sievepass95mm character varying(16) No No sievepass95mm
sievepassd character varying(16) No No sievepassd
sievepass10 character varying(16) No No sievepass10
sievepass40 character varying(16) No No sievepass40
sievepass200 character varying(16) No No sievepass200
plasticity [l character varying(16) No No plasticity [l
plasticity pi character varying(16) No No plasticity pi
com_opt character varying(16) No No com_opt
com rd character varying(16) No No com rd
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lab cbr character varying(16) No No lab cbr

lab_swell character varying(16) No No lab_swell

abrasion character varying(16) No No abrasion

created timestamp without time No No Sufiasa
zone

modified timestamp without time No No Tuiunle
zone

modifyby integer No No unlulng
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Table name : source

Description : miwLﬁUSﬁayjaLmdd

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval PGSR
sourcename character varying(128) No No ('data.source id seq':regclass) Fouvas
type character varying(16) No No UszLnnunag
address character varying(128) No No @il
tumbon character varying(64) No No iU
amphur character varying(64) No No 9N
province character varying(64) No No nIn
landscape character varying(128) No No nilUsvne
created timestamp without time No No Suiiasa
zone
modified timestamp without time No No Fuiudle
zone
modifyby integer No No unlulag
bureauid integer No No PV GIRI)
lastestsourcesurveyid integer No No iﬁa‘ﬁaaﬂamiﬁ’mmméaﬂ%ﬂmqm
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coordinate geometry(1107456) No No Nin

status character varying(128) No No SHAURLANITANTIUEIATIAER

17N an.loed HITIAUTOYAFUN 1WA

Table name : sourceimage

Description : s51iudayazunnumas

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval 5ﬁ’a§Umw

sourceid integer No No ('data.sourceimage id seq'::regclass) PGSR

objectid character varying(256) No No ShaTan

type character varying(16) No No UszLnn
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Table name : sourcesurvey

Description : ms1aiudayanisd1sIaumas

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?

id integer Yes Yes nextval IANITEITIINA
sourceid integer No No ('data.sourcesurvey id seq':regclass) VI EN
topsoil character varying(128) No No topsoil
topsoilheight character varying(64) No No topsoilheight
materialheight character varying(64) No No materialheight
area integer No No ﬁuﬁ
owner character varying(128) No No LIUD LAY
remark character varying(512) No No RUELNG)
created timestamp without time No No Sufiadhs

zone
modified timestamp without time No No Sufudle

zone
modifyby integer No No unlulag
production character varying(128) No No gnsInIsnanca iU
productionunit character varying(128) No No NUIBNITHER
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surveydate date No No Suitdnsna
investigatorl character varying(128) No No ﬁﬁﬁaﬁ]ﬂuﬁl 1
investigator2 character varying(128) No No ﬁﬁﬁ’sﬁ]ﬂuﬁl 2
telephonel character varying(64) No No weslnsing 1
telephone2 character varying(64) No No Lweslnsfng 2
example character varying(512) No No 19819

type character varying(16) No No Usgean
quantity integer No No 91U
systemtype character varying(128) No No UIgnNIz Uy
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Table name : stonesurvey

Description : a513iudeyananisvaaeuiiu

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval IFNANIINAADURAU
sievepass50mm character varying(16) No No (‘data.stonesurvey id seq'regclass) sievepassb50mm
sievepass25mm character varying(16) No No sievepass25mm
sievepass19mm character varying(16) No No sievepass19mm
sievepass95mm character varying(16) No No sievepass95mm
sievepassd character varying(16) No No sievepassd
sievepass10 character varying(16) No No sievepass10
sievepass40 character varying(16) No No sievepass40
sievepass200 character varying(16) No No sievepass200
plasticity (l character varying(16) No No plasticity
plasticity pi character varying(16) No No plasticity pi
com_opt character varying(16) No No com_opt
com rd character varying(16) No No com rd
lab_cbr character varying(16) No No lab_cbr
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lab swell character varying(16) No No lab_swell

abrasion character varying(16) No No abrasion

created timestamp without time No No Sufiasa
zone

modified timestamp without time No No Tuunly
zone

modifyby integer No No unlelng

classification character varying(16) No No classification
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Table name : subgradesurvey

Description : #1510AUTaYad139951U510

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval WENN5ETI9FIUIIN
sourcesubgradesurveyid integer No No (‘data.subgradesurvey id seq':regclass) iﬁmmﬁﬁﬁmgmﬁﬂ
sourcedetailid integer No No SHAT Az EAuE TN
kormoroffset character varying(128) No No kormoroffset
qualityofwater character varying(128) No No Qmm‘wﬁw
exampleno character varying(128) No No 1981
created timestamp without time No No Sufiadhs

zone
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Table name : terraintype

Description : ans1siutayaussinmanInglianans

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval 5ﬁ’aﬂismwamwgﬁmam%
terraintypename character varying(512) No No (‘data.terraintype id seq':regclass) %aﬂizmwamwgﬁmam%
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Table name : transportprice

Description : 1319 UTayATIANAIVUES

eNUTUgAT1Y (Final Report)

lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval IPETIAANVUEN
trucktypeid integer No No ('data.transportprice id seq':regclass) 5ﬁaﬂizLﬂw5aninﬂ
terraintypeid integer No No TAUTELANEINIG
fuelpriceid integer No No WIS
distance integer No No FEYENN
priceperton double precision No No 1AADFU
pricepercubic double precision No No 1AADAITA
created timestamp with time zone No No Sufiadhs
createby integer No No a513lay
modified timestamp with time zone No No Sufudle
modifyby integer No No unlelng
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BTN ananen 915 NAUTBYAAIUTAIYUA
Table name : transportvariable

Description : m31AuTayafuUsAvuE

Name Data type Not Primary Default Comment
Null? key?
id integer Yes Yes nextval TVEFLUIAIVUAS
trucktypeid integer No No ('data.transportvariable id seq':regclass) 5ﬁaﬂizLﬂw5aninﬂ
surface character varying(128) No No AphigK
plain double precision No No NN
hill double precision No No Wi
mountain double precision No No Qv
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Table name : trucktype

Description : s51iudayausznnsaussyn

eNUTUgAT1Y (Final Report)
lassnsAnwasiaunseuudeyaunasian

Name Data type Not Primary Default Comment

Null? key?
id integer Yes Yes nextval iﬁaﬂismmamiwﬂ
trucktypename character varying(512) No No (‘data.trucktype id seq':regclass) %aﬂizmmammﬂ
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