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Abstract

The aim of this research is to present the Web-based Geographic Information System
of Decision Support Customer Relationship Management System, PSU’s Central Equipment
Division (CED), Faculty of Science, Prince of Songkla University. The system is implemented
with PHP, JavaScript and XML, using MySQL as a database management system. By using
Google Maps API, the location coordinates of current customers can be shown on the
interactive map instantly. The system allows users to search customers’ basic data and
displays map-like results with interactive markers, which are linked to locations. The system
supports three groups of users. The first group, called administrators, is in charge of
maintaining databases. The second group is CED’s staffs who can add and modify all
customers’ and sample. The last group is directors who can query customers’ and sample

data and view reports.
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3.2 MFIATIZHUAZDBAUUUTEUY

ludiunsinsizikarenuuusyuuiiagnanis andeenssussuy  gamalassunsy
(Use Case Diagram) n13@@niuugiudeya (Database Design)  wauunsudeya (Data
Dictionary) Lazn1598nkuulATIAS 19U UY

3.2.1 daanUnenssussuu

drdulaeanuuuanidnenssussuvatduayun1suInisinnisgnarduiusvevyle

winsflenansnnginedmians unninenduasaiuasung  (Decision Support  Customer
Relationship Management System of PSU’s Central Equipment Division: DSC-CED) il
dudszneudiddny 4 dw fe 1) yadeya 2) nguldau 3) glvuinsuaud Google Maps AP!
uae 4) DSC-CED-Server fauandluguil 3.2 anunsnesuiesiuasBesesanilnenssy dail

1) gptaya (Database-CED) Usznauniy deya 2 du fe

- FIUTRLANUUINITATININATIENUALNAAOUMIDE1  laln  Uayagnen
U990u wagUsennsngnisnagey

- grudoyaiBeiiudl 1un Adaiids ashign asafign waitudl dua suno
Fav¥n warthiifadenanadugudeyaidofimadenldan wuitesuanmmamumisifoosgné

) Nl Uszneusne dmthimieiaiesiionans (Staff) 1w

ALATEUY (Admin) WazeUIWNS (Director)

3) ;ﬂﬁﬁmmmuﬁ Goosle Maps AP Fuduu3niswives Goosle

(%
)=

4) DSC-CED Server (Judsuinasnanyintnngsil
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- duuimavthivdmsuiuafese (Request) 1ngldem nawINTEUY
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NUnadayaNn Mashup udddawadnsnauludaglday

- dhudanmspudeuamsaumagimans vimihfidanisszuugiudoya
leun s au wily uazdufudeyalugmudoya

LA

Google Maps server

Input data

DSC-CED

Director

+ | Admin

Database-CED

Ul 3.2: an1ilmenssuszuy DSC-CED

TUNBUN1IVINUVBITEUY DSC-CED
11591194895 UU DSC-CED Usenaume 3 Junauvian fie (Uil 3.3 Usenev)
. < & a v a a X v
1. Pre-processing Step \Judunaunisinsgutayaiin1snszuiunis ETL Wedunieldng
1 Metadata Iag DSC-CED Server 9¢¥1n137490a31n Database-CED lagyinns
Annsesteya (Data Extraction) 31NIUTRYANUUINITATIVIATILNLALNAGDU

ﬁaadwaLLa“muﬁfJ’auaL%qﬁuﬁ U%’ULU?SWULLUU%M (Data Transformation) f13
ﬁﬂLLuuwsLﬁzmu LLavamﬂu (Data Loading) HadWST DSC-CED Server

2. Processing Step Lﬂusuumaum DSC-CED Server Ainmaluds Google Maps Server K1
M9 AP call legdsiidasuniainugicmansvesgnaunasaulyli iie¥osveld

U%mﬁam”al,muﬁmﬂ Google Maps Server ﬁ]’mﬁ’ju DSC-CED Server %ﬁﬁaz&mmu
finlsnazdeyangrudoya uviinng Mashup  11efunazdsadnsilalula
Aldnuszuuluguiuy HTML Faanansauanmarunaivuseesle

3. Post-processing Step Lﬁu%’jumaumidqLLasLLamwaé’wa‘ud;ﬂ%’ﬁﬁwﬁiswmuwlﬁ‘u

US1UYDS
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1. Pre-processing Step

Extract data from Database-CED

A 4

Transform data to proper format

h 4

Load data into data storage, DSC-CED Server

2. Processing Step 4

Obtain map data from Google Map Server
via API call

h 4

Mashup Google Maps with data

|
I
|
|
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
[
I
I
I
I
I
|
I
|
|
: From Database-CED
I

3. Post-processing Step

sUft 3.3: Funounisvhanues DSC-CED Server

3.2.2 galAg laazunsy (Use Case Diagram)

galna tnazunsuvesyuuluguil 3.4 uansianssusiing 9 ves 3 naugldanu 6

1. Wnihiiviheieiesiionans (Staff)
- anansauiia au wazudlvdeyagndn wu de feg
- annsaiin au wazuiludoyadietng 1wy Jese
- annsaiia au wazuilydoyanisiu-de foes
- NInsENgYeYAaNam
- sansasengleyaUseinndieg
- ANTOFUNYTIUNUNAUTELANAIDE

2. Wihdiquaszuu (Admin)

- gsaimueanslunisiiedeyavedldela

ALh

SN

e

&
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- gnsaniia au wasunledeyaand Wi e Moy avhign aewyn Lumu

Y Y
1 I e

- ansnsauiia au wazuilvdoyadesng wu Jedeehe idudu
- ansaudia au uazudladeyamssu-ds et
3. KUI"13 (Director)
- nTnsENgTeYaanm
- aunsasengdeyaU s
- AANTOFYNYTIYNUNAUTELANAIDE 1L UINUYINIAT WazgnAn

Fangiiayagnén
‘

-t o fuims
L@ﬂﬂ@@'\mﬂumﬂa‘zmwm RN S

Wi au uazuBladiayagnin idu dia ey azfign aesfian

Wi = soco: i w il we o P
Wl |y llﬂ:Llﬂ‘l’ﬂ'ﬂ'ﬂHﬂﬁ']ﬂﬂ'N 1IU T A9 8N TUNITUATIEN

i au wazuhladieyanisiu-de Ahate
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fvundvia lunsdinedieynresflienuls

5U# 3.4: Use case Diagram ¥845¥UU
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3.2.3 sanuuugudaya (Database Design)
JUA1 5 uane Entity Relationship Diagram %e33guuatiuayunIsusmsinnisgnan
AUNUSYRINUIBLATBIIDNAN AEINYIAIENT UMNINYIBBAIVAIUASUNS

customer

PK

customer _id

S

customer_type

PK | customer type id
samplé_form

PK [sample form id

testing_type
PK |testing type id

ﬁ

&

user_role
g PK |user_role_id
A
testing
PK |testing id
in
user
PK |user_id
testing_parameter
PK |testing parameter id

;s‘lJ‘i?i 3.5: Entity Relationship Diagram ¥845¥UU
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3.2.4 wauynsudaya (Data Dictionary)
I1nn1sesnwuUINteya Iduaruisairdeyaunivualusieasidonvenisidly
susvulassaieguteyanttlussuunauiynsudeya (Data Dictionary) vedssuvatiuayunis

USmsdanmsgnAnduiusvesiiieiniaslonans AneIne1mans unninerdeasaiuas ung 1o

NINUA 9 MITN T18ALLBUATDIUAAEAITIEATIUAITIY 3.1 B4 3.10

aeuii Feansne
1. customer
2. customer type
3. result
4. sample form
5. testing
6. testing parameter
7. testing type

8. user

9. user_role

M1919 3.1: %1979 customer

AND5UY
Jauaana
Y Y

Joyauwuunaiunsadaiieg
U0yaN1INAADURBENY

P a ¢ alg v
Joyansilmeinldnaaey
ToyauszLnnaoes

i

e

=S

2da
Y

UoyauNUINE LY

Table Name : customer (meﬁ)

Attribute Name Content Type Key
customer id SYiEgNAY int(10) PK
customer_name %aQﬂﬁﬂ(mUﬂVIﬂ) varchar(100)
customer_phone \weslnséwignA1 | varchar(20)
customer_type id STaUTTLANgNA tinyint(2) FK(customer type)
customer_address ﬁagjqﬂ@ﬁ(mmlwa) varchar(100)
customer_name_en %aqﬂﬁﬁ varchar(100)

(Mw189ngw)
customer_address_en ﬁagjqﬂ@ﬁ varchar(100)

(Mw189ngw)
tambon mualwlng) varchar(50)
amphoe sna@wlng) varchar(50)
province Jandanrwnlne) varchar(50)
tambon_en fua(nwI9INgy) | varchar(50)
amphoe_en nB(NIWBINgY) | varchar(50)
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Table Name : customer (Qﬂﬁﬂ)

Attribute Name Content Type Key
province_en Jmdn(nwdange) | varchar(50)
postcode sialuswild varchar(5)
country en Fousewne varchar(50)

(MY19INgw)
latitude azfan decimal(18,15)
longitude GNP decimal(18,15)
pic UM NUTEINURY varchar(200)
anAn
1319 3.2: 199 customer type
Table Name : customer_type (Usgunngnen)

Attribute Name Content Type Key
customer_type id sraUsELANgNAN tinyint(2) PK
customer type desc %a‘dizquﬂﬁ’] varchar(50)

1319 3.3: AN result
Table Name : result (NAN153LATIZY)

Attribute Name Content Type Key
result_id SHANAILATIZN bigint(13) PK
lab id e uRng varchar(8) FK(testing)
testing_parameter _id SWANII AR5 tinyint(3) FK(testing_parameter)
result value ANYBINAILATIZYA | varchar(30)
result_remark VUYL varchar(50)

13719 3.4: 11319 sample_form
Table Name : sample_form (huunasunassiiog)
Attribute Name Content Type Key
sample_form _id siawuunesy | int(6) PK
GEPRERR
sample_form recieved date | Juitds varchar(10)
wuuvlasy
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Table Name : sample_form (Luuasun1sdifang )

Attribute Name Content Type Key
sample form_temp Caddress ﬁagj varchar(100)
sample_form temp Cphone | tuaslnsdny varchar(30)
sample form temp Ctypeid | s%aUsstnw tinyint(2) FK(customer type)

ane
sample form sendername Fovtheau varchar(100)
customer id SVAaNeN int(10) FK(customer)
f1919 3.5: 91319 testing
Table Name : testing (NAaaUAIDE)

Attribute Name Content Type Key
testing id sWan1sneaey | int(7) PK
lab id RAU{URANT varchar(8)
sample_form id sWaluuNeINay | int(6) FK(sample form)

F0E19
report_id BU8RYII8Y | varchar(7)
analyst id SANIATIEN tinyint(2) FK(user)
approver_id GERITHG tinyint(2) FK(user)
testing_name Fosetng varchar(100)
(nwlne)
testing type id TaUIZAN varchar(3) FK(testing_type)
TPREAN
testing date FulSudesnest | varchar(10)
testing due date Jufla%aduns | varchar(10)
RIGERE]
testing remark PREREGI varchar(100)
TPRIRN
(nwlne)
testing_status GRRIEAIRE tinyint(1)
RIGERE]
testing_limit_result NITNIULN AN tinyint(1)
HINIF1U
code PRI varchar(5)
testing_report sUwuuTeu | int(1)
testing name_en Fosoens varchar(100)
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Table Name : testing (NAaaUAIDEN)
Attribute Name Content Type Key
(My199Na )
testing_remark_en PRRETG varchar(100)
39814
(My199Na )
testing no NUILAVAIDES | varchar(5)
testing_pd Fuiindn varchar(10)
testing size YUIAYBIFIBEN | varchar(10)
testing_packing_sample_name | 9U1AUTIY varchar(100)
testing quantity sample _name | U3uu varchar(10)
testing quantity sample detail Usauitds varchar(100)
13719 3.6: 19N testing parameter
Table Name : testing_parameter (W1315we3ildvageu)

Attribute Name Content Type Key
testing_parameter _id SN imes tinyint(3) PK
testing type id aUTELAN varchar(3) FK(testing type)

0819
testing_parameter _name Fomsfines varchar(100)
(nwlne)
testing_parameter nameen Fovniwes varchar(100)
(Mw189ngw)
testing parameter method | F5nn@au varchar(50)
testing parameter limit USuunsdiwes | varchar(50)
(nwlne)
testing_parameter_unit aVeld varchar(30)
testing_parameter_remark | 1881880 varchar(40)
testing parameter limit_en | Y3u1anns1dieas | varchar(50)
(M¥189ng )
1319 3.7: 1919 testing type
Table Name : testing type (Usetnniiogng)
Attribute Name Content Type Key
testing type id sWaUsziandiedns | varchar(3) PK
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Table Name : testing type (Usetnn@iogng)

Attribute Name Content Type Key
testing type desc Fouszamsegig varchar(50)
(nwlne)
testing type desc_en | Houszansiatig varchar(50)
(MY19INgw)
1319 3.8: 11919 user
Table Name : user (¢14)
Attribute Name Content Type Key
user_id euGel tinyint(2) PK
user_loginname %aiﬂ%ﬁm%’m%ﬁ varchar(20)
PHANY)
user_password VAU varchar(20)
user_name %aiﬂ% varchar(30)
user role en UNUIMN189nge) | varchar(100)
fullname_thai %aaqa(mwﬂm) varchar(100)
user_role_th unumnwlne) varchar(100)
user_role id SWAUNUIN tinyint(2) FK(user_role)
user_email Bua varchar(30)
1319 3.9: 11379 user_role
Table Name : user_role (Unumgld)
Attribute Name Content Type Key
user role_id SWEUNUIN tinyint(2) PK
user_role desc ANB3UIEUNUIY varchar(30)
user role_title Founum varchar(30)
user role type UsgLanunuy varchar(1)
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3.2.5 MyeanuuulaseEievassEuy
drudndarudly (User Interface) lagnesnuuuiaziin1sdninedisgud 3.6

Header

Main Menu

Content

Page Footer

JUN 3.6: lassasamiiveuanuadufinsosly

U7l 3.6 wanslassaanthasuansuadiuiaserlivesszuu Tnsfinsudanisuansaaly
NtNeeendudIundn 4 du fe

1. @39 (Header) uanadaszuuay

2. @y (Main Menu) wanasylunisidauszuy

3. duiow (Content) LLamdamaﬂswamﬁa@Lmﬁfa%LLamwaﬁlﬁLﬁuLﬁaﬁwmiﬁaﬂSu
ITEUULAD LLaz%LLammamesmﬁ’ulﬂmmizﬁuaw‘éﬁum;}'ﬁaﬂﬁuﬁﬂﬁﬁmu

4. d1uvny (Page Footer) LLam%’aaﬂaﬁﬂJam‘émawﬂwmu
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IINMINAUNTLUUATUAYUNITUTIIIANTINAFURUSTDMINEIATRdaNa 1S AMEINeAEnS
UMNINYNDLASUVATUASTUNT

4.1 NSNAIUITLUY

seuvatfuayunsuImsinnisgndnduiusvesmineiaiesiionats anginenmans
wiInendeasaiuasunignimuisie a1w PHP Tagld Mysql Wugudeyauazszuudnnis
F1utaya uaz Google Maps APl lddmiumsuanina seuudsenausieyld 3 ndu As doua
55UV fuivisuazidividifivesnuieiaioafienans arursnidadalaq
http://ced.scl.psu.ac.th:8088/GIS/ced n1514 4.1 uansdvslumsldnuszuuvesliluusazngy

M99 4.1: YBULIANTYINUTDIELY

. W | UITS HOLA
YBULVANIFNI9Y
YUY
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u Y U / /
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4.2 N1VINNUYBLTTUULAENITUARINAEWSNLARINATTWRINSZUY
Al¥auva 3 Ny Ao LW mthividlgiaTesdlonand JUIMnsuagiguaseuufasinn1siing
J d' D o v v % = i J
szuunaulaensenderlduarsanulvignies  Awandusun 41 wuvewldlunsaznguay
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Geographic Information System

Central Equipment Division, Facully of Science Prince of Songkla Unviersity
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E_}‘ VT IR %

STULRNSELLNATDNRRNEAN

Use MarkerClusterer
Markers: Time used: 3 ms
sudiagnan

No title =

ATTN VROON OFFSHOR SERVICE PTE ||
LTD C/O INTERGROUP AGENCIES
(THAILAND) LTD.

B TECH INDUSTRY CO., LTD.
ECON GOOD
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