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ABSTRACT

Seawater intrusion monitoring system is a prototype system which was developed to
measure the volume of salt water and send the information through short messaging system
(SMS) to the host computer to monitor the intrusion of salt water which causes damage
economic, environment and also its impact on the livelihood of the population in the estuary.

Seawater intrusion monitoring system has 2 major component parts, host computer and
the Data station for sending the data which measured quantity of saltiness. This part is

Consisting of two parts: the salinity of the water stations and sending the data to the server which
requires to develop for control circuits including:

1. Connect with embedded circuitry tools to measure salinity measured in real time.

2. ameasure of information processing.

3. connecting circuitry for data processing completed through short messaging system.

4. Short- circuit connection for receiving messages.

The control commands to send and receive short messages and The storage and display. The
preparation instructions for the data obtained from monitoring stations stored in the database. The
preparation and presentation of the measuring salinity for dissemination to the public through the

internet.
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Core Iterations
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2.1.3.4 Object Modeling Technique (OMT)
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® Requirement Model 1/5¢no VA28 Use Case Model 11a¢ Domain Object Model Tu
Use Case Model 4@AsA21uABen15M131I580IaHAv0InguR 552U 69U Object
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Beawater Intrusion Monitoring System

General User

31N 2. 2 14A9AI9E 19 Use Case Diagram
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Seawater Intrusion Monitoring System

Date : August 17,2013
Author(s) : Nirach
Version : 1.0
Use Case Name : Get retrospective salinity Use Case Type
Use Case ID : 02 Business Requirement : M
Priority : High System Analysis :
Source USER , ADMIN
Primary Business Actor : USER
Primary System Actor : ADMIN

Other Participating Actors :

Other Interested Stakeholders :

.. 2 a4 a Ay a ) ' o 3 9 o o
Description : gmﬂﬁuuﬁmmnﬂnssu‘lumsmgﬁ.‘vﬂuliunmagammmmummuwauﬁm Tﬂﬂi:ﬁ‘l]‘]]ﬂ&"i/l’]ﬂ'lﬁ
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.. 4 ) o o Yy ' o 2 o =) o 1 o ¥
Precondition : Nau'lmnnumnlumiﬁ‘uﬂuﬂagammwmwaqm HAZATHUATDTUATIVATIVIAATANUIANUBIUT
Trigger :
Relationships : Association : E
Include: -
Extend: -
Generalization : S

Typical Course of Events :

Actor Action System Response

v
o & 2 9

dumeud 1 : f ldaulFmdaGungdeyani
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d ]
ANUANYNNUWIUNYA

Fumeuit 2: sz nmuiednmanitondude
yamarudnveshnagudeyanw
feuludae fuiilumsdududeya
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Alternate Course :

PR o | ' ) Y A ' 9 ' ] H 3 Y a P
g ﬂ’]vll.lﬁ'llﬂiﬂﬂ'lﬂ’lil‘]iﬂﬂﬂﬂ§1uﬂﬂyﬁulﬂ ‘wsa"luwwayjammmmummm THuansiaranalaudaun

)
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. E{ A a Ay ) ' P Yy o 3 3

Conclusion : gﬁlﬂﬁullﬂﬁ\iENﬂ“ﬂiillzluﬂ'liﬂﬂ:‘l‘ﬂ\nulifJﬂﬂ‘llﬂy‘ﬁﬂ']ﬂ'nnlﬂu‘uﬂ\iu'mﬂuﬂ?N ﬂiﬂﬂﬂqﬂ‘uuﬂauﬂ'ﬁi‘ﬂ
o & & o LR o
f‘nf’Nﬂuﬂigﬂ\ulﬁﬂ\i‘ﬁ)ﬂHﬁﬂl1ﬂ'l'|ulﬂ“ilﬂ\1u1w‘|unﬂlwﬂ

' o H g
Post condition : {l‘ﬂﬂaﬂ']ﬂ'nlllﬂu‘llf’]\iu'lgﬂllﬂﬂ\iNTHL'JlllW‘l]

a

Business Rules :

Implementation Constraints and

Specification :

Assumptions :

gﬂﬁ 2. 3 Scenario U849 Use Case
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a o [ o’ = o o . . .
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Wireless) 110z RS232 Tavlinszuaumsyiaunanlu 2 Tnua Ao msdatoya (Transmitter)
nazMIsudoya (Receiver) [8]

nszvumsdstoya Wumavhausesudeyaninnesademsoynsy RS232 910
VIdyy M RX ua:ﬁmﬁuﬂmﬁ‘luﬁnumpmmm?i GFSK (Guassian Frequency Shift Keying)

wazaoon T luemea
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nszuaumsiudeya unsnesasieiudeyaiiegluzivesdyauniud  GFSK

1Indu RE iwen)asnduiifudeyanuy 232 nazdadoyasen lunandygim TX
o @ ° 1 9 ' o o d’
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1 @ouunassiel +sv iy +voc
2) Woundyyis RX Mnuvidyia IX
3) eundyau TX $iundyyia RX

4) 1¥0UN319 (GND) 1917Un3179 (GND)
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o d [
Tnuamsiavvesgunsamasdeynio
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1) MIMOUILUSUT Y IUNAUADINDINGINITU (RF Receive only)
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lﬂun’ﬁﬁﬂﬁ’ﬁ'ﬂ‘lﬂlﬂﬂ') (Simplex) Iﬂu%zﬁnmmiﬂﬂia‘iyu%uﬁﬁmmﬁlmu GFSK
v v P 3 v o ' o X
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Sudoya ldaunsuudeadumhadudhedunodedoyaneundull  lulnuailginsal
@ [ { o ) [y Y 1 o wa a
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Tnaiansaan (Setup mode)

HumshauluTnuadmiulddmuant Configuration @199 dwmiuaILANMS
vhansesgnsainlasdyanuiieFluvasiiglnsahhousyluTnamshaudnd Tag
Medenaenves  Configuration 71 lasmualiidrnzgnifulineluginsefediuns
Batne i ldvhmssieldsugunsaludafinm dadudt Configuration wenazgaiafiu
Hod190115 TaenmuauiiAn199¥8e Configuration fsatl
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® 2400 bps

® 4800 bps

® 9600 bps

® 19200 bps

RF Data Rate 1¥dwsuimuaniuilumssudstoyanediu RF Fadosimun
111Qllnsnfnﬂqv‘i'aﬁazmm‘l‘i’iﬁmiaﬁamsr‘fuﬁmé"m1m1m°%1‘lun1i’s"udsﬂegaﬁ1u RF %30
RF Data Rate LA 118 amua 1agf1 RF Data Rate munsafmua’ld 2 1 fio
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® | Mbps
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U 2. 11 Tsunsufmuan Configuration ¥01g1ins aintlaadaya
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WUl 3 wuu faarude
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® RF Transmit Only Lﬂum:‘ﬁ'mumn'\?ﬁwmuuuudﬁag‘aﬁruru'mmn&'umwﬂ"mqwhfu
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® RF Auto Direction flunnsfiuumnisinauununsaaseudyn naduea e salul

Wiurigunsod
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<) o o w 1t i 1 '
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9) =% ) I a o 1 d'
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Harfunudumeifla Wudu
2 & ¥ adg A A gy 1 gy Y o q Y
Anumugiududidnnsefindite Idaunsasetesseudieldedugndesuaziln
=]
msieuTdsunsuuazmsidaylylasaeu Insamedilullnudesms
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w300 1m1® Iagld Text editer 199 WoANNaANUULI 1T 1E Text editer N Assembler
. v v [ ¢ A 1
13 Compiler agluss imsnou ludiNensrvaeuuaziilas Source code 1Haglugiluaa
{ . e ¢ o o '
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=
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af a1 Source code W
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51 2. 13 pszuaumslumawaanlydsunsu

U

2.1.7.2 matieulisunsulaeld AVR Studio

AVR Studio lumsesiielumsiauTusunsuntugululnsneuInsames AVR
Taol¥nmweauruudlugluuy IDE uazionuanasyhauiwdusuny WinAVR C
Compiler Mfluneyindiaeiniud ildamnsawann Tdsunsudasnmd lduenaintids

: Do ) o e
AMTIRUANIAT D1 INN 18U (Plug-in) tHeiudIney Twaednimduq 11140
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5N AVR Studio vlﬂﬂflﬂ'w L‘lﬂllﬂﬂ’)ﬂ‘UﬂﬂiJleﬁlﬁ'EJ'iﬂTHWfﬁ]Wi“U AVR %0 d 1M1 135U
CodeVersion AVR, ImageCraft AVR Hudu

1 msaaldsidnalvidlaald AVR Studio

iSunlFauTisunsy AVR Studio 9101y Atmel AVR Tools->AVR Studio 4 910U

ad1alusiinalmiTaoldfdaninimy Project->Project Wizard #a31lfi 2.9

piject ﬁuﬂ !ﬁw To

’ ';—-_J“”‘;“A-::; ;
‘K New Project
@en Project

,sg Save Project

r

;, Qose Project
X Recent Projam ’

10 2. 14 M3 0145104 Project Wizard

“x

Msaany New Project tiaai1aluls@ndlnilusos Project type 1idon AVR
' H v » ¥
Gee mafiazvou Tsuns uilunwd axmiviloudeluswanaluaos Project name 91m1iy

winsafuazdimuaTdames ndoanis sany IWd 1151 30A 1ua04 Location #3317 2.10

o
o Create vitialfle ¥ Cieate folder
Initial file:
Itd;l_lm _project e

7

Yer 4.13557

ccBack |[ News>> | mnsn | concel | Hep

r

3UN 2. 15 M35 un191d3 Project Wizard (A0)
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4 % 3 1 a U 4 LY g/ @ %
iensm TsiindlniSovseoudr Iinaniu Next ioludwuneudaly Fezily

YUADUNITIABN Debug Platform 1182 Device NA0INT #3317 2.11

~ Select debug platform and device
Debug plattorm:

IAVR Diagon

IAVA Smuator

IAVR Smulator V2 [preview)
ICE200

ICEaD

ICESQ

[JTAG ICE

J 1 AlSILE mil

31/ 2. 16 M31don Debug Platform LAY Device

$ ¥ . [ a 4 o 2 ' 2
ifaAIANoETIBuAANY Finish tora3vaun1sadialisin uazidgiuaou
myvaTdsunsudelal

2) msveuldsunsy

naannad e ldndndadaGoudesnds suimsideuldsunsuaiui ldeenuun'ls
¥ ¥V '
NIUHINAIIGON Debug Platform (H1 AVR Simulator  11/3un3ufiduusznadounisfia

WU Simulator Y99 AVR Studio 1M1 11)5unsuasuudilese

A < a Al A = A A A °
iio@ouTsunsuiai e Aaniu Save w3 ol File 1800310013 Save 1i0YiANg
vuiinTWaTusidnadana1a fagiii 2.17

include <avr/io.h>
labl_first_project (default) int main (void)
&3 Source Files {
- [£) tab1_first_project.c return 0;
E3 Header Files }
3 External Dependencies " B
3 Other Files

o | ,
ATmegal2B1 AVR Smulter  Auto ® uwe ol CAP NUM SCR

31 2. 17 midwedmSumsiliouTsunsuy
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3) msaeulwaldsunsy
v ' F
msaouna Tusunsulmidon Ty Build  wieileneuwnd  vaiinmsaewlnd
Tilsunsulu AVR Studio awnsidenld 3 jiluuy Ao
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¥ H b
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Get current water salinity Use Case Type
Use Case ID : 01 Business M
Priority : High Requirement : M
Source USER , ADMIN System Analysis :
Primary Business Actor : USER
Primary System Actor : ADMIN

Other Participating Actors :

Other Interested
Stakeholders :
.. g 2 a ~ E1) = EY 1 =]
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. o & 1 =3 % Y
Trigger : Aldnulamhdaidongdeyamnrunuveniidagiiy
Relationships : Association : -
Include : Station send data
Extend : -
Generalization : -
Typical Course of Events : Actor Action System Response
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Seawater Intrusion Monitoring System

Alternate Course :
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Business Rules :

Implementation Constraints

and Specification :

Assumptions :
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version: | 1.0
Use Case Name : Get retrospective water salinity Use Case Type
Use Case ID : 02 Business 4|
Priority : High Requirement : IZI
Source USER , ADMIN System Analysis :
Primary Business Actor : USER
Primary System Actor : ADMIN

Other Participating Actors :

Other Interested
Stakeholders :
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Seawater Intrusion Monitoring System

Typical Course of Events :

Actor Action System Response
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Request station parameter Use Case Type
Use Case ID : 03 Business M
Priority : High Requirement : v
Source ADMIN System Analysis :
Primary Business Actor : ADMIN

Primary System Actor :

Other Participating Actors :

Other Interested
Stakeholders :
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Trigger :

Relationships : Association : -
Include : Station send data
Extend : -

Generalization : -
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Seawater Intrusion Monitoring System

Typical Course of Events :

Actor Action System Response
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Edit station parameter Use Case Type
Use Case ID : 04 Business %|
Priority : High Requirement : IZI
Source ADMIN System Analysis :
Primary Business Actor : ADMIN

Primary System Actor :

Other Participating Actors :

Other Interested
Stakeholders :
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Seawater Intrusion Monitoring System

Alternate Course :
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Server send data Use Case Type
Use Case ID : 05 Business 4|
Priority : High Requirement : M
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Typical Course of Events :

Actor Action

System Response
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Seawater Intrusion Monitoring System

Date : August 17,2013
Author(s) : Nirach
Version : 1.0
Use Case Name : Server receive data Use Case Type
Use Case ID : 06 Business 0%|
Priority : High Requirement : v
a @ 1 =] 3 .
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Primary Business Actor :

Primary System Actor :
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Trigger :
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Extend : =
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Typical Course of Events : Actor Action System Response
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Seawater Intrusion Monitoring System

Alternate Course :
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Seawater Intrusion Monitoring System

Date : August 17,2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Login Use Case Type
Use Case ID : 07 Business %|
Priority : Normal Requirement : IZI
Source gawne ‘ﬁf'li onldan System Analysis :
Primary Business Actor :
Primary System Actor : gﬁlﬂ’dﬁﬁi onldau

Other Participating Actors :

Other Interested
Stakeholders :
Description : yaatiuaasdennssulunsasdeudnimadldszuuly
A UBIKgLATZI
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Trigger :
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Extend : <
Generalization : -
Typical Course of Events : Actor Action System Response
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Seawater Intrusion Monitoring System

Alternate Course :
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Seawater Intrusion Monitering System

Date : August 17, 2013
Author(s) : Nirach
Version : 1.0
Use Case Name : Station receive data Use Case Type
Use Case ID : 08 Business IZ
Priority : High Requirement : M
Source FTUUUTMTUNVIOTIUNAN System Analysis :
Primary Business Actor :
Primary System Actor : FTUVLIMSUNVITIUNAN
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Trigger :
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Seawater Intrusion Monitoring System
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Station send data Use Case Type
Use Case ID : 09 Business |
Priority : High Requirement : M
Source System Analysis :
Primary Business Actor : Timer trigger

Primary System Actor :

Other Participating Actors :

Other Interested
Stakeholders :
3
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Trigger :
Relationships : Association :  Server receive data
Include : Get station parameter
Extend : Save data to buffer
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Typical Course of Events : Actor Action System Response
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Alternate Course :
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Seawater Intrusion Monitoring System

Date : August 17,2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Get station parameter Use Case Type
Use Case ID : 10 Business 4|
Priority : Normal Requirement : M
Source gamne ﬁfﬁ&lﬂcl“lsf)\i’lu System Analysis :
Primary Business Actor :
Primary System Actor : gmﬂﬁﬁﬁaﬂ"l%’am
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Trigger :
Relationships : Association ;  Station send data
Include : -
Extend : S
Generalization : -
Typical Course of Events : Actor Action System Response
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Alternate Course :
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach
Version : 1.0
Use Case Name : Save data to buffer Use Case Type
Use Case ID : 11 Business %|
Priority : Normal Requirement : M
Source gawne ni3onldau System Analysis :
Primary Business Actor :
. da 9
Primary System Actor : gananizenlgau

Other Participating Actors :
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Stakeholders :
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Precondition :
Trigger :
Relationships : Association :  Station send data
Include : -
Extend : -
Generalization : -
Typical Course of Events : Actor Action System Response
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Seawater Intrusion Monitoring System

Conclusion :
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Seawater Intrusion Monitoring System

Date : August 17, 2013
Author(s) : Nirach

Version : 1.0
Use Case Name : Read water salinity Use Case Type
Use Case ID : 12 Business M
Priority : Normal Requirement : M
Source geNA e Station send data System Analysis :

Primary Business Actor :

Primary System Actor :

gaAe Station send data

Other Participating Actors :

Other Interested
Stakeholders :
Description : qmﬂﬁﬁuﬁmﬁaﬁ%ﬂiiﬂumié1ua’1’auﬁad1m1mﬁmmﬁm1ﬂ
11299 (Sensor)
Precondition :
Trigger :
Relationships : Association ;. Station send data
Include : -
Extend : S
Generalization : -
Typical Course of Events : Actor Action System Response
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Alternate Course :
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3.2 UHUMNWNANTIH (Activity diagram)
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3.2.2 HHUMNNINT FNVDILAINA Get Retrospective water salinity
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ADMIN SYSTEM

31"?] B uwumwﬁﬂniimmgmﬂﬂ Request station parameter

3.24 nmumwﬁamiwmgmﬂa Edit station parameter
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ij‘ﬁ 3.6 uwumwmnﬁwmgmﬂa Edit station parameter

3.2.5 uwumwﬁimﬁwaqgmﬂa Server send data
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Stationlmage Feo Tdgalnmuea Varchar(80)
o Yes
aonil
PhoneNumber ey InsAn ‘I/T”ﬁ Varchar(10)
FdmSusu-aem No
A9
StationStatus Fo1UTVBIAD T Char(1) No
SubDistrictCode | 39 adafinves Number(3) FK | SubDistrict
a0l e
DistrictCode sWasunofnsan1sl | Number(3) FK | SubDistrict
ProvinceCode TRATIN ﬂ‘?\é” a0l | Number(3) FK | SubDistrict
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4 d
M 4.13 Users iNudoyagldeszuy

U

Yodoya AregLne viiadoya | 1d1a | PK | FK | A131991989

UserName wmud pjfl«%’a U Varchar(20) No PK
UserPassword SHENY Varchar(20) No
UserType 1l5z1am Pj’fl‘ff'ﬂ U Varchar(20) No
FirstName %o Varchar(30) No
LastName uwana Varchar(30) No
AccountStatus A0 1U VDY Char(1)

o No

AlFauszuy

4.3 MIAINIMITN
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VYANTDUNHINUNAN ﬁ']ll'lif]ﬁ'i']ﬂﬂ'li']\?ﬂﬂﬂa'n"lﬂﬂﬁu

ALTER TABLE SALINITY.DISTRICT
DROP PRIMARY KEY CASCADE;
DROP TABLE SALINITY.DISTRICT CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.DISTRICT
(
PROVINCECODE NUMBER(3),
DISTRICTCODE NUMBER(3),
DISTRICTNAME VARCHAR2(50 BYTE)
)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (

PCTINCREASE 0
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BUFFER_POOL DEFAULT
)

LOGGING

NOCOMPRESS

NOCACHE

NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.DISTRICT_PK ON SALINITY.DISTRICT
(PROVINCECODE, DISTRICTCODE)
LOGGING
TABLESPACE USERS
PCTFREE 10
INITRANS 2
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.DISTRICT ADD (
CONSTRAINT DISTRICT PK
PRIMARY KEY

(PROVINCECODE, DISTRICTCODE));

ALTER TABLE SALINITY.DISTRICT ADD (
CONSTRAINT DISTRICT_FK

FOREIGN KEY (PROVINCECODE)

REFERENCES SALINITY.PROVINCE (PROVINCECODE));

ALTER TABLE SALINITY.LOGDATA



DROP PRIMARY KEY CASCADE,;
DROP TABLE SALINITY.LOGDATA CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.LOGDATA
(
LOGNO NUMBER(10),
STATIONID NUMBER(10),
LOGTYPECODE NUMBER(Q3),
USERNAME VARCHAR2(20 BYTE),
TIMESTAMP DATE,
LOGOPERATION VARCHAR2(200 BYTE)
)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE O
BUFFER_POOL  DEFAULT
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.LOGDATA_PK ON SALINITY.LOGDATA
(LOGNO)

LOGGING

TABLESPACE USERS

PCTFREE 10
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INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.LOGDATA ADD (
CONSTRAINT LOGDATA_PK

PRIMARY KEY

(LOGNO));

ALTER TABLE SALINITY.LOGDATA ADD (
CONSTRAINT LOGDATA_STATIONID_FK
FOREIGN KEY (STATIONID)

REFERENCES SALINITY.STATION (STATIONID),
CONSTRAINT LOGDATA_LOGTYPECODE_FK

FOREIGN KEY (LOGTYPECODE)

REFERENCES SALINITY.LOGTYPE (TYPECODE),

CONSTRAINT LOGDATA_USERNAME_FK
FOREIGN KEY (USERNAME)

REFERENCES SALINITY.USERS (USERNAME));

ALTER TABLE SALINITY.LOGTYPE
DROP PRIMARY KEY CASCADE,;

DROP TABLE SALINITY.LOGTYPE CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.LOGTYPE

(
TYPECODE NUMBERQ),
TYPENAME VARCHAR?2(40 BYTE),
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TYPEDESCRIPTION VARCHAR2(200 BYTE)

)

TABLESPACE USERS

PCTUSED 0

PCTFREE 10

INITRANS 1

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT
)

LOGGING

NOCOMPRESS

NOCACHE

NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.LOGTYPE PK ON SALINITY.LOGTYPE

(TYPECODE)

LOGGING

TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.LOGTYPE ADD (
CONSTRAINT LOGTYPE_PK
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PRIMARY KEY
(TYPECODE));

ALTER TABLE SALINITY MEASURETYPE

DROP PRIMARY KEY CASCADE;

DROP TABLE SALINITY.MEASURETYPE CASCADE CONSTRAINTS

CREATE TABLE SALINITY.MEASURETYPE

(

MEASURETYPEID NUMBER(3),

MEASURETYPENAME VARCHAR2(40 BYTE),
DESCRIPTION ~ VARCHAR2(200 BYTE)

)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE
BUFFER_POOL
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL
MONITORING;

CREATE UNIQUE INDEX SALINITY.MEASURETYPE_PK ON

0
DEFAULT

SALINITY.MEASURETYPE

(MEASURETYPEID)
LOGGING
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TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER POOL DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.MEASURETYPE ADD (
CONSTRAINT MEASURETYPE _PK
PRIMARY KEY

(MEASURETYPEID));

ALTER TABLE SALINITY.PRODUCT
DROP PRIMARY KEY CASCADE;
DROP TABLE SALINITY.PRODUCT CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.PRODUCT

(
PRODUCTID NUMBER(10),
PRODUCTNAME VARCHAR2(80 BYTE) NOT NULL,
DETAIL  VARCHAR2(200 BYTE)

)

TABLESPACE USERS

PCTUSED O

PCTFREE 10

INITRANS 1

MAXTRANS 255

STORAGE (

PCTINCREASE 0
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BUFFER_POOL DEFAULT
)

LOGGING

NOCOMPRESS

NOCACHE

NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.PRODUCT_PK ON SALINITY.PRODUCT

(PRODUCTID)

LOGGING

TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.PRODUCT ADD (
CONSTRAINT PRODUCT_PK

PRIMARY KEY

(PRODUCTID));

ALTER TABLE SALINITY .PROVINCE
DROP PRIMARY KEY CASCADE;

DROP TABLE SALINITY.PROVINCE CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.PROVINCE
(
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PROVINCECODE NUMBER(),

PROVINCENAME VARCHAR2(50 BYTE)

)

TABLESPACE USERS

PCTUSED 0

PCTFREE 10

INITRANS 1

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT
)

LOGGING

NOCOMPRESS

NOCACHE

NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.PROVINCE_PK ON SALINITY.PROVINCE

(PROVINCECODE)

LOGGING

TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT

)
NOPARALLEL;

NOT NULL
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ALTER TABLE SALINITY.PROVINCE ADD (
CONSTRAINT PROVINCE_PK

PRIMARY KEY

(PROVINCECODE));

ALTER TABLE SALINITY.SALINITYDATA
DROP PRIMARY KEY CASCADE;

DROP TABLE SALINITY.SALINITYDATA CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.SALINITYDATA
(
STATIONID NUMBER(10),
MEASURETYPEID NUMBER(3),
TIMES DATE,
MEASUREDATA NUMBER(10,2)
)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER POOL DEFAULT
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL
MONITORING;
CREATE UNIQUE INDEX SALINITY.SALINITYDATA PK ON
SALINITY.SALINITYDATA
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(STATIONID, MEASURETYPEID, TIMES)

LOGGING

" TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT

)
NOPARALLEL,;

ALTER TABLE SALINITY.SALINITYDATA ADD (
CONSTRAINT SALINITYDATA PK
PRIMARY KEY

(STATIONID, MEASURETYPEID, TIMES));

ALTER TABLE SALINITY.SALINITYDATA ADD (
CONSTRAINT SALINITYDATA_STATIONID_FK
FOREIGN KEY (STATIONID)

REFERENCES SALINITY.STATION (STATIONID));

ALTER TABLE SALINITY.SENSORPROBE
DROP PRIMARY KEY CASCADE;
DROP TABLE SALINITY.SENSORPROBE CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.SENSORPROBE
(
STATIONID  NUMBER(10),
ITEMNO NUMBER(10),
BUYDATE DATE,
WARANTEEEXPIRE DATE,
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REMARK VARCHAR2(200 BYTE),

INSTALLDATE DATE

)

TABLESPACE USERS

PCTUSED 0

PCTFREE 10

INITRANS 1

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT
)

LOGGING

NOCOMPRESS

NOCACHE

NOPARALLEL

MONITORING;

128

CREATE UNIQUE INDEX SALINITY.SENSORPROBE_PK ON SALINITY.SENSORPROBE

(STATIONID, ITEMNO)

LOGGING

TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT

)
NOPARALLEL;
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ALTER TABLE SALINITY.SENSORPROBE ADD (
CONSTRAINT SENSORPROBE_PK

PRIMARY KEY

(STATIONID, ITEMNO));

ALTER TABLE SALINITY.SENSORPROBE ADD (
CONSTRAINT SENSORPROBE_ITEMNO_FK

FOREIGN KEY (ITEMNO)

REFERENCES SALINITY.SUPPLYPRODUCT (ITEMNO));

ALTER TABLE SALINITY.STATION
DROP PRIMARY KEY CASCADE,;
DROP TABLE SALINITY.STATION CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.STATION

(
STATIONID NUMBER(10),
STATIONNAME VARCHAR2(50 BYTE) NOT NULL,
STATIONINFORMATION VARCHAR2(200 BYTE),
STATIONIMAGE VARCHAR2(80 BYTE),
PHONENUMBER VARCHAR2(10 BYTE),
STATIONSTATUS = CHAR(1 BYTE),
SUBDISTRICTCODE NUMBER(3),
DISTRICTCODE NUMBER(3),
PROVINCECODE NUMBER(3)

)

TABLESPACE USERS

PCTUSED 0

PCTFREE 10

INITRANS 1

MAXTRANS 255

STORAGE (
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PCTINCREASE 0
BUFFER_POOL DEFAULT
)

LOGGING

NOCOMPRESS

NOCACHE

NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.STATION_PK ON SALINITY.STATION
(STATIONID)
LOGGING
TABLESPACE USERS
PCTFREE 10
INITRANS 2
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.STATION ADD (
CONSTRAINT STATION_PK

PRIMARY KEY

(STATIONID));

ALTER TABLE SALINITY.STATION ADD (

CONSTRAINT STATION_SUBDISTRICT_FK

FOREIGN KEY (SUBDISTRICTCODE, DISTRICTCODE, PROVINCECODE)
REFERENCES SALINITY.SUBDISTRICT
(SUBDISTRICTCODE,DISTRICTCODE,PROVINCECODE),



CONSTRAINT SENSORPROBE_STATIONID_FK

FOREIGN KEY (STATIONID)

REFERENCES SALINITY.STATION (STATIONID));

ALTER TABLE SALINITY.SUBDISTRICT
DROP PRIMARY KEY CASCADE;

DROP TABLE SALINITY.SUBDISTRICT CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.SUBDISTRICT
(
SUBDISTRICTCODE NUMBER(3),
DISTRICTCODE  NUMBER(3),
PROVINCECODE -~ NUMBER(3),
SUBDISTRICTNAME VARCHAR2(50 BYTE)
)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER POOL DEFAULT
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL

MONITORING;

NOT NULL

131

CREATE UNIQUE INDEX SALINITY.SUBDISTRICT_PK ON SALINITY.SUBDISTRICT

(SUBDISTRICTCODE, DISTRICTCODE, PROVINCECODE)



LOGGING

TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.SUBDISTRICT ADD (
CONSTRAINT SUBDISTRICT PK

PRIMARY KEY

(SUBDISTRICTCODE, DISTRICTCODE, PROVINCECODE));

ALTER TABLE SALINITY.SUBDISTRICT ADD (
CONSTRAINT SUBDISTRICT FK
FOREIGN KEY (DISTRICTCODE, PROVINCECODE)
REFERENCES SALINITY .DISTRICT (PROVINCECODE,DISTRICTCODE));

ALTER TABLE SALINITY.SUPPLIER
DROP PRIMARY KEY CASCADE;
DROP TABLE SALINITY.SUPPLIER CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.SUPPLIER
(
SUPPLIERID NUMBER(10),
SUPPLIERNAME VARCHAR2(40 BYTE) NOT NULL,
ADDRESS VARCHAR2(200 BYTE),
COUNTRY VARCHAR2(40 BYTE),
ZIPCODE VARCHAR2(5 BYTE),
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TELEPHONE VARCHAR2(40 BYTE),
CONTACTPERSON VARCHAR2(40 BYTE)

)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE
BUFFER_POOL
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL
MONITORING;

CREATE UNIQUE INDEX SALINITY.SUPPLIER PK ON SALINITY.SUPPLIER

(SUPPLIERID)
LOGGING
TABLESPACE USERS
PCTFREE 10
INITRANS 2
MAXTRANS 255
STORAGE (
PCTINCREASE
BUFFER_POOL

)
NOPARALLEL;

0
DEFAULT

0

DEFAULT
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ALTER TABLE SALINITY.SUPPLIER ADD (
CONSTRAINT SUPPLIER PK

PRIMARY KEY

(SUPPLIERID));

ALTER TABLE SALINITY.SUPPLYPRODUCT
DROP PRIMARY KEY CASCADE,;
DROP TABLE SALINITY.SUPPLYPRODUCT CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.SUPPLYPRODUCT
(
ITEMNO NUMBER(10),
PRODUCTID NUMBER(10),
SUPPLIERID NUMBER(10)
)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL

MONITORING;

CREATE UNIQUE INDEX SALINITY.SUPPLYPRODUCT_PK ON
SALINITY.SUPPLYPRODUCT
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(ITEMNO)

LOGGING

TABLESPACE USERS

PCTFREE 10

INITRANS 2

MAXTRANS 255

STORAGE (
PCTINCREASE 0
BUFFER_POOL  DEFAULT

)
NOPARALLEL;

ALTER TABLE SALINITY.SUPPLYPRODUCT ADD (
CONSTRAINT SUPPLYPRODUCT PK

PRIMARY KEY

(ITEMNO));

ALTER TABLE SALINITY.SUPPLYPRODUCT ADD (
CONSTRAINT SUPPLYPRODUCT_PRODUCTID_FK
FOREIGN KEY (PRODUCTID)

REFERENCES SALINITY.PRODUCT (PRODUCTID),
CONSTRAINT SUPPLYPRODUCT_SUPPLIERID_FK
FOREIGN KEY (SUPPLIERID)

REFERENCES SALINITY.SUPPLIER (SUPPLIERID));

ALTER TABLE SALINITY.USERS
DROP PRIMARY KEY CASCADE;

DROP TABLE SALINITY.USERS CASCADE CONSTRAINTS;

CREATE TABLE SALINITY.USERS

(
USERNAME  VARCHAR2(20 BYTE),

135



136

USERPASSWORD VARCHAR2(20 BYTE),
USERTYPE = VARCHAR2(20 BYTE),
FIRSTNAME = VARCHAR2(30 BYTE),
LASTNAME VARCHARZ(?»OJBYTE),
ACCOUNTSTATUS CHAR(1 BYTE)
)
TABLESPACE USERS
PCTUSED 0
PCTFREE 10
INITRANS 1
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT
)
LOGGING
NOCOMPRESS
NOCACHE
NOPARALLEL
MONITORING;

CREATE UNIQUE INDEX SALINITY.USERS_PK ON SALINITY.USERS
(USERNAME)
LOGGING
TABLESPACE USERS
PCTFREE 10
INITRANS 2
MAXTRANS 255
STORAGE (
PCTINCREASE 0
BUFFER_POOL DEFAULT

)



NOPARALLEL,;

ALTER TABLE SALINITY.USERS ADD (
CONSTRAINT USERS_PK

PRIMARY KEY

(USERNAME));
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® Microcontroller AVR ATmegal28A
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® CPU Intel Core2 Duo

® Memory 1024 MB
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® Microsoft Windows 7

® Apache Version 2.1.10 for Windows

® PHP Version 5.2.6

® Adobe Dreamweaver CS5

® Qracle 10g

® Toad 9.6 for Oracle
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®  Google Chrome Version 32.0.1700.107 m
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