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Abstract

This research aims to develop an intelligent water quality monitoring system with
the Internet of Things and an online mapping system to view the turbidity of tap water.
Tap water is a source of consumption, Mainly from groundwater rivers or dams. Because
water is pumped up from the raw water source into the tap water filtration system. By
using sensors to measure water quality before filtering and measure water quality after
filtering in each village. to see the turbidity different or not with current technology to
check, It uses a turbidity sensor and the introduction of GPS to determine where the
well is being inspected and to bring the measured water quality data through online

maps.
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2.1.3 RaulvnsaruauszuunsNanunUszU

1. dAu AanImEAvABalanINLInsgILL A RRuU TN 3 leun uwrasdnilesu
inAanssuunyssniazanusaliussleviinenisaulag vslaa Tngdaaiunisainiie
TspmuunfvasiIunIsuINNsUSUU IR NI lURau

2. 1199NINNINNALNDY ASHUAINMAINLIUBIRY Al

- Adunsa-Ang (pH) 6.5-8.5

- AU (Turbidity) 7 £ 3 NTU

3. 4199N31NAINTBY AITHAIAMAINILUBIAY Fsil

- aadunsn-ang (pH) 7.5+ 1

- AU (Turbidity) laiAu 5 NTU

- & WAy 15 unwaiitdulavead
4. dreenntsmaniusedn msiimaunmudnleswy fail

- Coliform bacteria fiagbainy

- paDIUdaTTAUNARluUNUIEUY 1.2+ 0.4 ppm
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ANTIASIZALANZIUN
1.@nse dmnane deamunndiiesurinsnwanneieg
2. Jathanuvasndesnsiiusnegslalranslduiu 1-2 ui

I3 %,’ Y 1 < v [ [y} 1 v} 1 y’oj %
3.fivdieglaeiulegluseaulvauin seiseglinguyin
4 Ypehvanlviaiin uildgananainuaszdnuings

5. 3guaandnlitnain e lduiuansia

2.1.5 Arduino IDE

< o [ Y A I3 [ 4 .

Wuluswnsudmsuladouluswnsy, aaulng wazeUluanluswnsuasuasa Arduino
WsDUBIARDUS TiMaei 1 Generic ESP8266 modules, NodeMCU 38 WeMos D1 1Ju
A FaReulusenTUmIEAEY C/CH+ Aaulwdnsanvalusinsunien C/C++ Wduniwdinsy
Tulasmaulnsataasuaztuinidy Intel Hex File wazavsUlnam Intel Hex File asuu

Lulaspaulnsalaesdveguuuesn Arduino N1ua1e USB %38HIU Programmer

2.1.6 JavaScript
. A a § o [y ) a f Ao o
JavaScript s Mw1ABUNILADSA1MTUNSITULUTLATNUUIEUUBWNOSLLR NI
Iisumnuiisuagnagas Java JavaScript Wi n1eaasualeing (Miseniuin "ansud” (script)
Falunisasnmaziauivled (asauiu HTML) Wisbidulesvensglimsidouln awnse
novaueIrltulaundu Feiignsiauludnuae "ulaaukasaniunuluiiasds”
(interpret) ¥3e158n11 deutdnlaiiealin (Object Oriented Programming) Nilnumanglunis

o a f @ (] v Y a 1% [J

gonuuukasiawlusunsulussuudumesiis dmsudileunionisn HTML @1u130vieu

Frauwnanasule Tnevinausiudu A1wn HTML wagniw Java tenanisilslaatausd (Client)

wag MeEladsnes (Server)

JavaScript gnitwuntulag inanunoudilndud (Netscape Communications

Corporation) Tngla%a11 Live Script sanu1nsauiu Netscape Navigator2.0 Wioldas1aiu
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walasRnRaiuidsniiesuuu Live Wire soundnanuislasuiionu viendululasdaiud
Usuussszuvesusnwesifielausainsoldauiunwanild waglduiuuss LiveScript
Tnaliile 9 2538 waadedelmidn JavaScript JavaScript anunsasiili msadraiuime fgniau
A9 9 wnue wazdsanunsalanaunugldlaegaiui Wy n1sldundadn v5e nsnsen

Jaaulunesy Wudu

VYV v ¥V

109970 JavaScript Hrelidnaun amisaasraiumalanssiuanuaenis wazd

Y

[
LY

Audraulanndu Ysznauduiduniwnte Alastatuisadnluldle sadudale

o

UAINULEY

[J

Juegnegs Insldueganiiewing saumslagnamualmduunnsgiulag ECMA n13vienu

Y

4 =

Y04 JavaScript 9efeiin1suuannuAds Fetuneutiazgninnisiaeusiaees (Feniniy

client-side script) A9t W JavaScript 398111909 191ULA L@NIZUUUTINYOT 7 afuauy T3

q

da o o A

Uagiuusnwesifeunsmuaiatuayy JavaScript uda 0813lsna dsiidessziafe JavaScript

1
U 4 -]

finsauniduneitulmigeeninde @agdupiesu 1.5) dulu dlAnvesestulu lusy

vyusMesunndiliaduayy fenaazvilinia eror o
JavaScript vieglslaun

1.JavaScript Mlvausaldidsulusunsunuuiieala Tnglddesiisnwdu

a1 =)

1 %139 Checkbox Aanu1sa

]

2.JavaScript Ifdsinauauasiuglde wuleyldaan

'
o [ Y A

delilantlnyled il ivledveusduduiusivildnuunniu dfedefives JavaScript

wenlanyhlmiuleddegnamaluiu Google Map fnaiuunld

3JavaScript @10150149 8UN5 91U8 suktUad HTML Element 1o dufeaiunse
Waruwassuuuumsuaniavesdvledld vienthuaaniomansogeuniouanaiionla

WUUI UL

4.JavaScript anansaldnsiaaeudeyald dunaindasinsendeyauinivled wu
Lo v a SN v & ! a oA | I3
Email Wietsnsendeyarndziinidislesduiningnseniia viedunsenaslsuisedie u

U

AU

5.JavaScript a1unsattlunisnsivaeudllaigu nsiaaeudngld 14 web browser

ozls
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6.JavaScript @519 Cookies (iutoyavesrldlunauiinnasvoultios) I
UoRuazUDIdYUDY Java JavaScript

N5¥euUes JavaScript iatuuuusees (Senindu client-side script) Aatu
Liauagldid@snnesesls wienlvu Adsasaunsald Javascript lwiumald drsdunien

aASUADU LU Perl, PHP %158 ASP %4/ 096Uan1uwagyinaIunfas oudswiies (BSunan

v ¥
5] ! v 1

server-side script) AaudsRaslduudsnies Madvayunivivaiidwintu eg1slsha a1n

[

anwazdanaafvinli JavaScript o910 Aoluauisasunazdedoyasieg Audsnoes

lgnse 1u n131ulngan@snies WeuuuaneuuIume w3 esutoyaaingwu wietly

[

Auuw@soes [Wudu Aetuuanuaell Sinddesenduntv serverside script og

2.1.7 Apache

Apache 38 Apache Webserver [usonduasi@snesilanusesunsvas Apache
Wawazgualag Apache Software Foundation dutuganswislomuresanaiusaldu
1an3 Tnefinslalaesandszann 67% vesiu@snesnamualulan desiasudeiolauas
Uaondes @au150Usulsa Al anauausInuei 99015038 nInLInd i nainnaiy Lag
aunsawiiy function At module pluginlalagdne Apache Hagvihwmiinfilunisiaiiu
Homepage tazds Homepage U84 Browser in1si5enidn &3 Web server L HomePage
ey FelagUudnlainly web server 18 anutadennn wesndunfeyldiunilan
a_ o o & ¢ s I s A a Y Y] v ] 1Y) |
anvieeuddadureninas wuu lawiugesa MUaliuanailaisadiunsuimundu
1 My = [ Y a I A a 4 1
#1199 Yool FaviliiAadu Tuga Miauselewinnung wu mod_perl,mod_python

= ° ] o = 1% Y s = ac s v a = ]
%39 mod_php LLagmqﬂquiﬁﬂJﬂUﬂ"lwﬂlautﬂ LLWUVI?\]ZLUULWENL%?WL']@TVII%Uﬁﬂ']ﬁLWEJQLLﬂ

HTML a81aiiien Tngaiusan Download leann website www.apache.org

uena i diesdslimuannsadun fe wu nsgududiyana (mod_auth,mod_access,
mod _digest) vi3aifiuaaasadelunisdeassinu Wslanea hitps (mod ssl) wazdiiluga
3 Alduanudenld Wy mod vhost vilanunsaassleariaiou meluedondsaruld
e mod_rewrite fauduniesdlofiazaely url veadudusudiety snfregratu aaniy

foso190 93U AL TaeenISRUN
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2.1.8 HTML

HTML gou197n HyperText Markup Language \Ju nremeufinnesildanmiisu
(WebPage) luguuuwes IEHTML (Relvlditiuanaidu.htm wie.html) Ssiliiuunives
(WebBrowser) 1JulusunsudilduvasliaHTML e uansnalusuveantiniu Fan1wn HTML
#gnitunTuagisratiiostaud HTML Level 1, HTML 2.0, HTML 3.0, HTML 3.2 uag HTML
4.0 Tutlagthu ms W3C laudndu sunuuves HTML wuulvsl ABendn XHTML Gadudnuas
30lA59a519 XML wuundls ﬁﬁuﬁﬂLﬂmsyﬂuﬂﬁﬁmumimﬂa%wmiﬂiLmiuﬁﬁgﬂLLU‘U‘ﬁ'
unsgrunInumaunuly HTML u 4.01 AldruegludlagiuHTML WuanwUseinn Markup
dgwsunisnmsadraduma Tneldniw HTML @ansavinlagldlusunsa Text Editor anee 1w
Notepad, Editplus 13 pazendalusunsuiifuias paflovoasrauina 1wy Microsoft
FrontPage, Dream Weaver 3381uasaudsaintunisadiantin HTML daunisidenldnunie

NAADUNITVINIUYBNENAS HTML aglalUswnsy web browser 14U IE Microsoft Internet

Explorer (IE), Mozilla Firefox, Safari, Opera, i8¢ Netscape Navigator Wy

TaseadalildHTML udseenidlu 2 dhu A d@auvh 309 (Head Section) wazaruiiionn Rody
Section) Tngazdiuiin <HTML> waz </HTML> ifudaiimuaveuiwalwdds druiades I8
Amuadeyalanizyosmtiiiv Wy Jeiies vesduansluutin <HEAD> waz </HEAD> uas
dsudau omilitmuaneasBonsiian Arosnsuansuumiinniu wu dear uazgam

meluuiin <BODY> wag </BODY>
<HTML>

<HEAD>
<TITLE>Td%0i509</TITLE>
</HEAD>

<BODY>

o igosnsuansuuminiu
</BODY>

</HTML>
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HTML AUA@ENYTNEIU09

Hypertext JUkuutona15Mussyn1slenleluduenasduy Fsanunsalddeninu vieguilu

SRR
WWW g891n World Wide Web tdunsdeansienisitieuleaasevisnuulewusy
HTTP 11910 Hypertext Transfer Protocol {WugUiuunmsdeansildlunisiudsdeya
Web Browser lUsunsudmsunansnantniu 1wy Intermet Explorer uag Google

Y @ 7 [ s
Home Page w3y nihusnvaaiules
Web Site inadliusnisiiduinudeyaves 1aules

Web Page ntinenaisiiaglusuvedlawasiing

2.1.9 PHP

PHP 831191n#131 “Personal Home Page Tool” (Jagtulsiiadudrgalnilagsiuy

[ %

fusageidu PHP : PHP Hypertext Preprocessor) %eluﬂummﬂizmw Script Language 7

VIN9MULUU Server Side Script N3¥UAUAITYIINIUILVINULUUTUTLATULUAAIEY interpreter

o '
v A c ¥ =

Aawvaniwnaseiidausenansdd denne lideailudssuanalus (Compiler) wWioagi

TUswnsuldTgau vSaazdmaniastuvaaluswnsy a1unsadUlnantuluruluamuwdildau

@ 1 =

Leviuit veideisnsiuegsdaaunfe nsi Syntax Rnagnseileddldauaestn

A1 PHP dnegludszian nsfsulusunsuuuiu (Web-based Programming) ins1e43192
Wulaneds wieansuivanuafi@ouduanlivuasesdsninesiiies (Web Server) wayli
A9 (Client) Fonldaulusunsun1w I uusigesaiee Wi Intemnet Explorer, Mozilla

Firefox, Google Chrome, Opera, Safari 1% et tayauuaninanntveverld
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2.1.10 aw C++

& a s A o & & = ~ v o &

Junwireuiwesieinguszasdialy Jeanusasulusunsulaviuuusauiia
WAENISYULUUUNANILY wardalirsa9leos1ulr8mIuasAINtUNITINNITHALLT 1D ITEFU
mirgauduenanddudgninluldlunms@eulysunsunuudieg u1nune wu Tuswnsy
ADUNIADS S2UUHIAT (Embedded) LIULES WIS A1SWAILILAL LASLANNALATUNADINTT

UszdnSnnednage

w1 C+ Wunwfignesnuuunitunis@eulusunsuszuu Jeadusza@nsainuay
audanguluniseanuuulusunsugs Cr+ iunwfidesreulndnauiiazinluldou &
anusanaulalunaites unasnasy Falasunisatvayulagasdnsnieg Musznauluse

Free Software Foundation (FSF's GCC) LLVM Microsoft Intel wag IBM
dmsuluunanuiarfiansanyiaduds 4 siefildfuuinléun int, float, bool wag char

int ¥daMwUsAaLITaENUAITILILLANLA T IUINIaYaU TnsUnfdinsSunauines

o @

N7lU Aeulwiaas azaeudon 2 lus d1usSudlUsefe int 3991RANYIRILUSTANAILE -

32768 D9 +32768 1981999987 int lawA 123 -56 0 5645 1umi

float ¥Hinv0IFALU ST UAILNUYDITIUIUAST BsasfavilanaTion Anuazden

Y94 faunaanadentusgivizuunsuiames Wneunsuds sauusuia float agldiilen 4

'
Y 1

lud T Avaglvinuazidenvaiiiavnasganation 6 d1urue wazilA1egsening -1038 i

+1038 fo819wa9a float lawn 16.315 -0.67 31.567

bool BiAvaIFILUsNaNITARUAIaIN 233 (True) 5o Wia (False) Funusviind 1y

v o

7 Anfudnaens dudsydu (Boolean)ieg1euasiiuysvlin bool laln 1 0 true false (o

Calle

1 = true uag 0 = false)

char Wurdasmuusiifusunures fsnusiiesiien oradussnes fiaw wie
i Snaseiivas Tnsundsudsviadayldidedidies 1 Tus e‘z’fwﬂﬁﬁ’gé’ﬂwﬂugﬂLLUUﬁLmﬂﬁm
fulade 256 A1 N1seUULULTY char vianee /1 tagUni 98819897U American Standard
Code for Information Interchange (ASCIl) @1eg19989ALUsula char lawn 4+’ ‘A’ ‘@’ “*’

l7}
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2.1.11 Python

= a s Y v a [ ea
ﬂaﬂ’lﬂ'ﬂﬂ'ﬁLLﬂﬁNﬂ@NW?LW@ii%WUQQ I@EJQﬂ@@ﬂLLUU@JWIVLiJUﬂ']U'WﬁﬂiU@V]EJ’]'UQ’]‘EJ

o o A

lngdAnaududauvedlasasiaziinsalvesniwesnty Tudrvesnisulasyardanis
Feulndunwiiaies Python nsvinauuuy Interpreter Aoidunisulagaddsiiazussiin
dietoutngningyszinanaliresiaunesvhaumuiisndesns venanifumulusunsy
Python aannsalldlunsideulusunsulsmanvanedszian Tnglilsddnogiianiany
n13lan1anils (General-purpose language) Fevilwiinsiluld fuunsnanslunarsesdng

Imajizﬁuiaﬂ LU Google, YouTube, Instagram, Dropbox ez NASA Vg

2.1.12 PostgreSQL
InannsaAIea (PostgreSQL) vsadeusanin Tnaninga (Posteres) ussuudnnig

uteyaludnuugvesenduisiasmeladyaneunyindioas Jahuvesendwisae wadin
sa Fedeanlsgnidbudulnadinsaaiea lngUsznimeenananniiundnlud 2550 Jovedlwar
\N5AN191NTe post-Ingres FauedssvenduisinmuIsoa nvevswIsiedunsa vmiind
Jushnansdeansteyadennligiudeya wednnisuavauguanugnies mnududeu uas
ANudITussEninslayanieaglugudea

(% v v

Jusguunisdnnisgiudeyai@eading -dunus (object-relational) Luu ORDBMS lng

£ o o Y oA & S 2 £ A o Y
aunsaldguuuumdsweane SQL laiieuriaman wenanlifadussuugiudeyainviuady
fianuag OpenSource Mianusatluldaulalagludanlyaigle ladniswauiuiain
POSTGRES 4.2 Tapun1ivie1asunawosiiy (Berkeley Computer Science department,
University of California.) PostgreSQL a@131509131uuuszuulfURAn19La9e Linux, UNIX

(AIX, BSD, HP-UX, SGI Irix, Mac OS X, Solaris, Tru64) ez Windows

2.1.13 SQL
SQL 6811910 structured query language flon w17 blunsideuluswnsy 7 b

vifou Wlade awnsaldinnulanategluuy edanisiugiuteyalagianiy WWuniw

WPTgINVUTTUUE I By aLaduTuSuazdusyuulln (open system) nunefiasnaunsald
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Ada SQL Augudeyaviialanle uaz mdsnuderiuliednuiiu ssuugiudoyaiiuaneig
o v v ¢ A o [ v A v v a =3 a = o v
fuagle nadwsmileuiu viliiaunsadenligiutdeya vialanlalaglifndaiugiudeyale

v =t

g1uteyanils wenaintudd SQL dududelusunsugiudeya Felusunsu soL tlulusunsy

o P

pudeyanilasiaiiwesnwnimdnlaing lidudou Tusgansnmnisvinugs anansavinaui

3 Y

o v a o o 6

Fudaulalaeldmdanesldnads TUswnsy SOL JumuziagldiussuusIutoyadadunus

el Y

[

waztfunwnils fadamsvhauldidu 4 Ussuam il
1.Select query l¥dmsuidendeya

2.Update query I%ﬁm%mﬁlammaﬁaga

3Insert query lddmiunisiiutoya

4.Delete query ldmsumsautoya

wanwitlaanANaIvian 4 Usskny g9aanad SQL wiuiiudn 3 Ussnn

'
o

1.Data Definition Language (DDL) Addmsuni1sasnegIuvona 1y CREATE, DROP
2.Data Manipulation Language (DML) ﬁwé"qe?’m%'umi%’@migmﬁaga 19U SELECT INSERT

3.Data Control Language (DCL) Adsdmsuniseudfuaznmvundninie lugiudeya 1wu

GRANT, REVOKE

Uagutlwendwisszuudnnisgiuteya (DBMS) NatiuayunisidAds SQL wu Oracle, DB2,
MS-SQL, MS-Access 4ananin1w SOL gnianldilgusauiulusunIunIwifigg Wy anw

c/C++, VisualBasic Lhag Java

Uszlevivaaniw SQL

1. i egudeyauay M09

2. alfuayunisinnisgiudeya deUsznousie Ml msUsulse uaznsaudoya
3. atuayunsisenldvie Aumdeya

UsSNVBIANEINIET SQL
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1. nMwiileudaya(Data Definition Language : DDL) Wumdsiildlunsasiagiudeya inun

lassaiedeyadndl Attribute 1n
yinvestoya FININTURULUANNTI uazn15a3eivil A1ds : CREATE,DROP,ALTER

2. pwdanisdeya (Data Manipulation Language :DML) iuamdsiildlunisisenld win au

LLazLﬂﬁﬂuLLUaasﬁa;ﬂaﬁlumiN s - SELECT,INSERT,UPDATE,DELETE

a

3. MwAIuANdeya (Data Control Language : DCL) ufdsiildlunisimundnsniseuy s

o

w38 8nian n1sindeguteya ielesiuanudaensivvesgiudeya Ade : GRANT,REVOKE

2.1.14 Post GIS

Aoduveoiiuiaivivlvigiudoya PostereSQL aunsnsesiuteyaiuamsaunasd
fnan$ (GIS) Aoaiuayudeyaiduiusideiiudl (Spatial) Ansiiindnludugiudoyaideiag
dunWuUs (object - reletionnal database system) U84 PostgreSQL 1/ n155095UTEUU

ansauwmegiiaans (GIS Object) WunAulilugiudeya (Database) PostGIS atfuayu GIST

indexs AU R-tree indexs wazilsAdu ialdduiiugiulunisinsizi GIS Object

2.1.15 Web Mapping Service

WMS Aa58uuusn1svayad)sauneaniia1anss1uia3ev1e Interet/Intranet R
mi’wmuﬁ'@jLLaLLasﬁwﬁummgmﬁﬁa Open GIS Consortium (OGC) ﬁwazlﬁagﬂgu 9 LD
svuuilasdes

a

1) GetCapabilities @13130d 9703 Metadata @ sudufalAvinsazifonves Toyad
THUINISUaZANBaZIDIAIFILUTAN 9

2) GetMap mmmz&iqmwLquﬁ%ﬁmmsmzq%gu%’ayja Faguunuiiuandunlosuum PNG,
GIF %58 JPEG

3) GetFeaturelnfo @1n3awiin Option Tunsseseteyaineliuseasidenunuila

= v

Web Map Service (WMS) vl usguudmsufstoyalunlu ArcGIS nie QGIS tonuldanuf

Y

azanfuwiioudu Tunsuldnareiuausiunuisiiuguwlaiiauluivveansuifu Aswn
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PnluivvensunauiUsznaumsadindguutas Jutuiuveansuugdlily WMs fadn

WUaglu ArcGIS #38 QGIS tazlowAzuUas lilleeeedu

2.1.16 Leaflet
\Ju JavaScript Library i gndunisasisunuivulnsdnidlefouavaeuiiames 4l
anwaueAa1eiu Open layers WigaLALYaY Leaflet AanTsuansnauulnsdny wasdvwialia

Wiea 33 KB

2.2 AuiiRgIRusTUUNISIANISaya

2.2.1 Yaya

3

Joua Ao VaLN99519ANs Ul ToLnaasIdusiaY T9A1U USEIUaTLBEAT

919 agluguuuunng 9 W aan des aleldinanduay 0 dwes viamgnisalineites

dwing 9 Yeyadusanieaiumanisaliialuagusailien wasAosgnasduiugl AsudI

(__DE
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wegiugaiiunsibinnudifguesanusinsveinisiuleya dwumsinudeyadadu

2,

AM9AY TIUTINER UYL wedINsaulatuLeg %@yjaﬁmmaﬁaﬁaLmumaaﬁﬁmﬁ%ﬁa

oA Wuldvesdwasiisiaula

2.2.2 gudeya

Y v o [3

§1utaya (Database) anefis nauvesdoyandanuduiusiu druniusiusiudly
¥ [y 1 = v d' [ < £ & £% [ 3 ¥
mefiuegiisyuuiarteyanusenauiulugudeyaiu dewswnuingusvasdinisldeuves

aaAnsmewuiv 1w ludninyuisiusudeya dusrngaulnsdmivesinfnseauianig

Y
v '
S L% (%

uenasnnegvesdtingu vfeyadiutazddnduiusiuiasduiidesnisiieanuild

Usglevusalunnenaa
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2.2.3 szUugIUutaya

e sruuNTIuTINdeyane o Miferdestudnlisieiusgradissuudanuduius
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L% s k4 [ 1
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¥ ! = a a

Josiudoyawantl loegreliuss@nsnm lnefigonduisiiuSeualioudenarssenineglduas

TUsunsusne 9 MAgItesiunisldgiudeya 5o ssuudnnisgiudeya v3e DBMS (data

a

base management system)iintifigelvigldiindtoyaladirvasainuaziused@nsam ns
Whisfeyaveldonadunisaingiudeya nsuilagiudeya vionsmamanuielilddeya

1o & v o v a [y a b4 v/
an I@Um‘mﬂﬁﬂLUUW@QiUELﬂU?ﬂ‘UiWSﬁSLa‘t’.lﬁm’]EJIUI@i\“IﬁiNGUQQEWUGUEJJJUa

Uszlevilvasgrudoya
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a0 Y ¥

Lannsiiutayafigndou Yeyauiayaneglusvesuwiiudoyasiafiusingeg vaty 9 wis

wiseillivoyayativangay Weldssuuguteyaudiszhiglianuddeuvedeyaantosas

2 5nwanugnaedvestoya \ewingudeyaiiiesgutayainen lunsainideyayaimeaiy

I d ¥

Usngegvansuvislugiudeya Jeyamaiiazdewnssiu odnsudludeyating q witideya

Unngedazvuilalignaasmuiuusalagdnludfniessuuianisgiudeya

3.n15tesiukazsnwaulasadelriudeyarilaedsasain nsdesiunasinwiaiy

[y v

Uaeaduiudeyassuugiudeyaszlviamey nifgiteavndudanelviiinanudaendy

Y

(security) ve¥ayanag

2.2.4 dnwazgudeya

& Y d' Y a v A a v o A °
LUUIﬂiﬂai']\ia']iauL'V]ﬂ‘mﬂi%ﬂ@u@'lﬁﬁ']ﬁ]azLE]EJ(’WJ@Q %a%aVlLﬂEJTU@QﬂUVWSUWN’ﬂ%Iu

seuUANe 4 sauiu guteyadunsdaiudeyasgrndussuy ilidldaunsalddoyad

Y

WNedodlussuuanu i q Sauduld lnefiezldiinanug1deuvestaya wazdeaiuise

=Y

winidesnnudandiwasdoya aae Snvistayalussuunazgnisaudedold wasduunsgiu

¥
= v I

Weaiu lagaziinsivuaszuuaiy Uaendevesteyadu juuuuvesszuugiudeyas doy

Y

MU 3 Usehnnae
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1. 1udeyaidedusiug (Relational Database) {unisiiuteyaluguuuuiidumsng

aa A (%

(Table) ©Sat58n31 Stavu (Relation) Hdnwaizsdy 2 4/ Astdunnd (row) kazslunaduil

(3

(column) MsiFeuleetayaTendnem1se nteuledlaglduanyn3dan (attribute) visemaduin
willaudusgesnaludiidenleoya grudeyadsduiusiazluguuuuvesgiudeyad

Heulgludagdu

2. g1utoyauuuATerne (Network Database) §1utayanuuin3av1gaziunissiy

[ v & A

seideusing o waganuduiusseninssuilouniasseiugiuteyadsduius Ae Tugudeya

[ v 6 a0 v

Feduiusazwlinnuduiusienld nessdeunfimnuduiusiuisdesdavestayaluienvs

o—

1Y {

070 Tauevnidadinilaniloudu ungiudeyauuuiasediy azuaninuduiusedainiay
AIBEN9LY

o

3. gnudayauuuanAudu (Hierarchical Database) gnudeyawuuandudu ilulasaiendniivdayalu

AnwnuzANANTUSILLWE-gn (Parent-Child Relationship Type : PCR Type) viaiiulaseainagiuuy

uldl (Tree) dayandniulunil Aa sziliuu (Record) vtlsznausaadnans  adaya (Field) 209

a

1% '

[%
(% 3 % R o £ = ¥ o

iuiianil q grudeyanuuaduduilrdiepaeiugudeyanuuiaratag uwiseiungudeyawuuasy

&9 al
v

= a = a < 2 ] = 2 \a o
ij?) Nﬂ{]LWN‘ﬂquﬂﬂﬁuQﬂigﬂq? AB ‘luLLm@:ﬂ?fﬂ‘l_l'ﬂzﬁJ@]ﬂﬂ?’NL‘MW]VLmNmu 1 ‘V]Q@lﬂﬂ?

2.2.5 239AUTENRUVRITLUUIANSFIUTDYA

s s = a ¢ ¢ 1 = & v
1. 815a1L37 (hardware) #1804 ﬂ@mW?Lm@iLLﬁ%QUﬂim@"Nﬂ LN E]LﬂUleaiquaLLag

[
Y

Uszinanatoya d9e1aussnoueniasnenimesnwsiniinaiestuly nbeunudeyadises

v Y =

migd i veye wasntlsuaninateya uenanddidesiiaunsalnisdeansiiadonles

)

gunsal nemeumesaeinTeslanunsauanwasudeyaiule [Wusu

2. 9aNAuIT (software) munedis Wsunsuildlussuumsdanisgiudeya g9 lWsunsy
ol agddvzdanautRnITiunuand1eiu Aadulunisiasan enldlusunsy agded
#19150137n AaauTAvedUsunsuusariIlanuausaviheuludiisdesnislaviels &

TUsunsuildlu n1sdanis g1udeya bawn Microsoft Access, Oracle, Informix, dBase,

3

FoxPro, wae Paradox tusiu lnslusunsufiimnzdmsuisudulninasnegiudeya fe

Y

Microsoft Access +# 83910 1dulusunsulu Microsoft Office Aanil s ¥ 99sdiogluias o4
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AoNamesogwdd wazn1sldaualil ernauwAuly wigldaudesdnugiulunisesnuuy

Fudeyaiinou

340ya (Data) Wugrudeyaunisinnususadeyalimiugudnaidoyasgiadu

J8UU Betoyamaniannsaldsiuiule fliteyalussuuguteya asuesn ndoyaludnuned

P v [

wANANRY Wy Jldunsaunesnmaesteyaiigndmiuliludeiiudeyasss (Physical Level )

Y

Tuvauegldunaunenmdayaannisidauresls (External Level )

IS

Judeafgitesiussuvagnasniial deyaainsnvinmunly

[

4.yna1ns (people) Ak

v
! Sl

v 14 a v
19 IRNIZIUVBUA Hnamalull

1) §usmsveya (data administrators) iviiilunisivuaaiy desnistunis 14
U8AU1IE15U098IANT NITUTLUINVUIALAEEATINITVEI8AIVDT0YA LUBIANT NADAIWIN

msdanisguanauIynsutoya [usu

2) §UIN1331U LB A (database administrators) intilun15usnsinnis auay
Avuauleuly 1195013 WAZNIATTINYRITEUUTIUYlanvnngluaAng Aoy
AnunTEanBeaLazIaNIsIn Uty MruaAIuANMSIugIudeya fMvuaseuy Snw)
Anulaendevesdoya dmunseuud1sasdana kagninuaszuuns] Audoya tudu

o D v DECYRN ¢ v A o o a
napnduviMmTivszauuAullY Undiesierissuu uazdnleou Tsunsu wielinisuims

sruu gwdeyaanunsaaniiulllaegaiussaniam

v al

3) INILATIERTLUU (systems analysts) Hudan@nwakaziinainudilaly ssuuau
aa

ANIANABINITVOITTULUN ALY NIRRT UEN 209 9see Wud@ifianug audilaly

ASZUIUNTVINNULAESIUVD I SALITHAZ TR NALITDNA L

4) dneonuwuuguteya (database designers) YuiMuINan153LATIER G9 laun
Uaymiinduainnisiauludagdu waganudesnisieenaglviilussuulng an esnwuy

Judeyaiveundaymiiiindu uaglimsaiuaunenisveldanu

v L4 a

5) giaunlusunsy (programmers) dninsuiinveulun1s@eulusunsy Uszgndiite
nsldeuludnuazane 4 auanudeinisvesyldiegiudu nsiududin deya uwagnis

Senlddeyarngiudeya
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4 = o (3 2

6) {14 (users) \uyprailddoyavinszuugiudeya JeinqUszasdndn 189 seUU

Y 9
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3.2.2 WIS

3.2.2.1 Arduino IDE
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o

3.3 yaAndedoya

(SN

(%
v

FUADULINNITIN UV AT U DS ITIUTILNTL Arduino IDE WBAINUAAIEINISYINY

Trfuguwasaien1sonlnanadsatly Amis1e9 2

M1379 3.2 YaAdedoya

#include <TinyGPS++.h> Taus sy
#include <ECSensor.h> lousTimugas
#include <SoftwareSerial.h> Tausiaimuitas
#include <Wire.h> lausizan LCD
#include <ESP8266HTTPClient.h> lausi3gminidensie http
#include <ESP8266WiFiMulti.h> lauséviudense Wi-Fi
#include <ESP8266WiFi.h> lausTadmiuidensie Wi-Fi
#include <WiFiClient.h> Tausi3dauiudansie http
#include <LiquidCrystal 12C.h> laussaa LCD

Mnsiuleaelmgulasinniseuan

File Edit Sketch Tools Help

Tesi_node_aps_tur

sid = "Galaxy ATIBO&D";
d = "12345678";

RXPin = 5, TXPin = 4;
32_t GPSBaud = 9600;

RAMPROGMEW, 2MB (FS:2MB OTA~1018KB), v2 Lot

o o v & 4
AN 3.3 YAAEILYULYDI
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devhnsteuldaasa Wnsaaauanugnsies

File Edit Sketch Tools Help

Test_node_gps_tur
<TinyGPS++.h>
<ECSensor.h> //mmiwgi
<SoftwareSerial.h>
-h>

e <ESP826EHTTP ent.h>
<ESP8266WiFiMulti.h>

-

#include

nelude

g #include

0 ESP8266WiFiMulti WiFiMulti;

1 | WiFis

// Connect WiFi
h ssid = "Galaxy AT1BOED";
password = "12345678";

nst

const

const int RXPin = 5, TXPin = 4;
232_t GPSBaud = 9600;

The TinyGES++ objsct
TinyGPSPlus gps;

// The serial connection to the GPS device

WHz, Flash

Disabled (

w ab:

AN 3.

Mnsidenuesalag port

4 A3IVFIUANUONADY

File Edit Sketch Tools Help
Auto Format Ctel+T
Archive Sketch

Fix Encoding & Reload

Test_node_gp

Ctrl+Shift+|

ncluds

Manage Libraries...
Serial Monitor

Serial Plotter

WiFi101/ WiFiNINA Firmware Updater

ncluds

Board: "NodeMCU 0.8 (ESP-12 Module)”
Upload Speed: "115200"

CPU Frequency: "80 MHz"

Flash Size: "4MB (FS:2MB OTA:~1019KEB)"
Debug port: "Disabled"

ESP8266Y
1FiCl

Debug Level: “None"
IwlP Variant: "v2 Lower Memory’
VTables: "Flash"

C++ Exceptions: "Disabled (new aborts on com)"

// conng

Stack Protection: "Disabled”

Erase Flash: "Only Sketch”

55L Support: "All SSL ciphers (most compatible)”

MMU: "32KB cache + 32KB IRAM (balanced)"

Non-32-Bit Access: "Use pgm_read macros for RAM/PROGMEM"

// The j
TinyGPS] Port: "COM3"

Get Board Info.

/[ The 4

Programmer

Burn Bootloader

CtrleShift-M
Ctrl+Shift+L

! Serial ports

[ coms

>

AN 3.5 1asn

port lhnsenuABNNILABSNISI5U
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File Edit Sketch Tools Help

Test_node_gps_tur

<ECSensor.h> //muzi

// Connect WiFi
sgid = "Galaxy ATIBO&D";

password = "12345678";

© RXPin = 5, TXPin = 4;
t GFSBaud = 9€00;

// The T

YGRS+ object

GPSPlus gps;

// The serial connection to the GPS device

i 3.6 SlnanyaAids

A o o 3 [ A | Ao vy
Lll'f]‘Vl']ﬂ'ﬁ@‘UI‘Via@ILai‘ﬂLLﬁﬂQ‘VIu’W\'NLW@W?QQ&@UQ'W]'JWIVI

o COMSG

13TIZToe.Uee —5 WWTINGR (0Ees  LAT —16.73,
.227 —> mAmwgn Apdss  Lat =16.75,
.a12
.594
782
.957
.157
.326
.505
682

S g

&

mAmMeze AD4ES  Lat =16.75,
AT #Ap46e  Lat =16.75,
AN Ao47l  Lat =16.753,
AN ADd€€  Lat =16.75,
mAmaze AD4Es  Lat =16.75,

& e

[SESE
S e

AT #9472 Lat =16.75,
NN AD465
NN ADdET
AN AT
mamazs AD4Tl  Lat =16.75,

Sooaao

AIATINY Ao4eT
NN AD4T3
AN ADdT4
AN ADdT3
MMATIHY Ao474

S aa

[N

&

AT #9473 Lat =16.75,
AN, D47l
MATINZL AD4T3
AN A0dT4 Lat =16.75,
mAmezs D475 Lat =16.75,
FATwe 474 Lat =16.75,
AATwNEs Ap473 Lat =16.75,
AmATNZL AD473  Lat =16.75,
mamaze AD473  Lat =16.75,

S

0 I
RS-

S e

mAmMeze A473 Lat =16.75,
FATwe 473 Lat =16.75,
AN Ao472  Lat =16.753,
AT, AD474  Lat =16.75,
AATIHY Ao47e

I8
S aa

&

AATINZL ADdTT
AR AD477
NN ADdTE
AN A0dT€  Lat =16.75,

& e

=

[] Autoscralf [ Show timestamp Newline ~ | | 115200 baud

AN 3.7 HavaIn1saulnanANEs
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3.4.1 aamwugm%’aga
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PostgreSQL enlainduszuunisdnnisgiudeyaeingduius wuu ORDBMS Loy

ausaldunuumdweaniw SQL lafeunanue uenanldudussuuiiuadengaves

[
v =]

Opensource a1t lulgaulalagliinldaie Tukadelinandisniseeniuy

lassadauarjuuuudoyandnivun PgAdmin JsfisieaziBundail

(%
[

A1314 3.3 uansseasdeafinudayaiiunisia a nauiiasinuiidnsin

Yofauus AUNLNY JULUUNSIANY
id GRIZNILHG bigint
geom Sﬁauual,%aﬁuﬁ geometry
name fo Character varying
latitude ATLELLTUVBIALATA Double percision
longitude ﬁﬂis&z@ﬂymmaaﬁgﬂ Double percision
turbidity AU bignit
1519 3.4 UanssEazBeaiiiuteyaiduives
Yadus AUNUY FUMUUNISIANY
id Gﬁaﬁﬂa integer
tur mmiju numeric
lon ANTLEYLTUYDIADITYN numeric
lat ANTLYLTNVRIRLAYA numeric
date Jud date
time Sl time without time zone
geom ‘ﬁa%alﬁ&ﬁuﬁ geometry
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3.4.2 Msadegudeya

vnsadennsaiudeyasunisuelagldmds Create table 91ntiuasanadunui

#9905

dmin Filev Objectv Tools¥ Helpv

Browser = B | T |Q| Dashboard Properties SOL Statistics Dependencies Dependents B public.water_re.. BB public.point_wa.
> {5 Functions 5 CREATE TABLE public.point_water
> Materialized Views 6 (
> () Procedures 7 gid integer NOT NULL DEFAULT nextwal('point_water_gid_seq'!!regclass),
> 1.3Sequences 8 geom geometry(Point,4326),
v [FTables (14) 9 id bigint,
» E9amp_th 10 name character varying(150) COLLATE pg_catalog."default",
> [ point_water 11 latitude double precision,
» 5 point_water12 12 longitude double precision,
> E9point_water111 13 turbidity bigint,
> 3 point_water1112 14 CONSTRAINT point_water_pkey PRIMARY KEY (gid)
> 5 pointt 15)
> B prov_th 16
> £ spatial_ref_sys 17 TABLESPACE pg_default;
> E5tambon e
N 19 ALTER TABLE public.point_water
B water_point
20 OWNER to postgres;
v EJwater_result ) .
21 -- Index! idx_point_water_geom
> [{ columns
> 4 Constraint 2
- onstraints 23 -- DROP INDEX public.idx_point_water_geom;
>
o2 Indexes 24
4 Rules 25 CREATE INDEX idx_point_water_gesom
> J+Triggers . . :
hd 26 ON public.point_water USING gist

ANH 3.8 NMsLlBUA1IFNDE319 Table

mA File v ectv Toolsv Helpv
Browser & = ® Qs 8 publicpoint_water/thesis/posigres@PostgreSQL 12 ES public.water_re S thesis/postgre..  E thesis/postgre...
> = project t EngVEhvEﬁBvr\o\'miTVIPV{‘)V’é%!v&
> =iest_lab_geoserver "
m publi nt_water/thesis/postgres@PostgreSQl
~ == thesis
> Bcasts Query Editor  Query History Scratch Pad
> 4 Catalogs 1 SELECT = D
» [ Event Triggers 3  ORDER BY
> ) Extensions
» = Foreign Data Wrappers
> Languages
~ & schemas (1)
w <& public
> il collations
» & Domains
> [[§FTs configurations
> [0 FTS Dictionaries DataOutput  Explain  Messages Notifications ~ Geometry Viewer
> AaFTS Parsers fr——
gid geom id name latitude longitude turbidity
4 .FTSTempIates 4 [PKlinteger 4 geometry ﬂ bigint 4 character varying (150) 4 double precision # double precision ¢ bigint s
’ f_frForewgn Tables 1 1 0101000020E61000... 1 i 9 Amavmuaaman 16.736446 100.190309 561
> {%) Functions
2 2 0101000020E51000 2 LEIWTMILAUN2 16750249 100199771 983
> Materialized Views N
> () Procedures 3 3 0101000020E61000... 3 waeiwurmdnalailmy 16.759942 100.202342 739
> 1.3Sequences 4 4 0101000020E61000 4 d@uatansn 16744361 100220801 630

mwﬁ 3.9 Nal1nNN1T Create Table
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° Y S & v & 5 Y o o & 1% 1Y) el'
NINITATIINTITIN LﬂUm@yjaL%um@iIﬂﬂi‘Uﬂqﬁﬂ Create table 3MNUUATINADAUNIUN

#9915

GFAdmin Fiev Objectv Toolsv Helpw
Browser & @ W |Q erd Properties SQL Statistics Dependencies Dependents EE public.point_wa.. ES public.water_re £ thesis/postgre. S thesis/postc 4
3 3> Triggers L == rewie. PUTTTC water rEsute
> [ point_water12 2
> B point_water111 3 -- DROP TABLE public.water_result;
> E5paint_water1112 4
. S CREATE TABLE public.water_result
> B pointt
> Eprov_th © . .
7 id integer NOT NULL DEFAULT nextval('water_result_id_seq'::regclass),
> [ spatial_ref_sys .
b 8 tur numeric,
> Ejtambon 9 lon numeric,
> Ewater_point 10 lat numeric,
« FEwater_result | - date date,
h [ﬁcijlumns @ 12 "time" time without time zone,
iid 13 geom geometry (Point,4326
f tur 14
g len 15
i lat 16 TABLESPACE pg_default;
fi date 17
i time 18 ALTER TABLE public.water_result
i geom 19 OWNER to postgres;
> »dCanstraints 20 -- Index: idx_water_result_geom
> 2 Indexes 21
> [ Rules 22 -- DROP INDEX public.idx water_result_geom;
> 3+ Triggers 23
> Ewater_resultt 24 CREATE INDEX idx_water_result_geom
» Ewater_result2 25 ON public.water_result USING gist
> [ water_result_old 26 geom
- 27 TABLESPACE pg_default;

AT 3.10 N1SIPUANEWNDES19 Table

mAdmin Filew Objectv Toolsv Helpv

Browser S /B |® Q Dashboard Properties SQL Statistics Dependencies Dependents £ thesis/postgre.. B public.water_result/thesis/postgre:
3> E point_water111 = - Qv |&avB|la |+ | Y|v| Nimt v BP»v &H (v 2| | £+ | o
> Epoint_water1112
> Elpointt ﬂ public.water_resuli/thesis/postgres@PosigreSQL 12
> Fprov_th Query Editor  Query History Scratch Pad
> Bspatial ref_sys 1 SELECT * FROM public.water_result
> [Etambon -
> B water_paint .

« Ewater_result |

+ [ Columns (7)

Aid
B tur
fi lon
flat
f date
f time
- Data Output  Explain  Messages Notifications
f geom  Miatahete el
> »4 Constraints id tur ) lon a lat a date a time . g geom ﬂ
4 integer numeric numeric numeric date time without time zone geometry

> 3 indexes
> Rules
> 3»Triggers
> [Jwater_resultl
> Fwater_result2
3 Ewater_result_old
> () Trigger Functicns
> [0 Types

mwﬁ 3.11 Waa1nn19 Create Table

3.5 nMsdedayaidnggiudaya

Y | 9 .:4'

nsdadeyatndgnudeya Wunsdweyaninldaingunsalnsraiadggiutoyawiie

Y

Jonfivtoya Inededeyaainuesn NodeMCU idgudeualalagldniuw PHP Wudiuae

lunsdadeya
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3.5.1 Arduino IDE

1 v

Tudnlidlowuwesiouseiudumesids awiinsdsilidiggudeyalaenisld
laus13 <ESP8266HTTPClient.h>

File Edit Sketch Tools Help

Test_node_gps_tur

HTTRClient http;
if ((WiFiMulti.run() == WL_CONNECTED)) {

// String url = "http://wwwS.geo-nred.nu.ac.th/research s/2021/pare/water gulity .php?tur="+String(tur)+"&¢lon="+String(lon)+"&lat="+String(lat);
"http://192.168.56.1/water_data/water_qulity_.php?tur="+String(tur)+"slon="+String(lon)+"slat="+String(lat);

String url =

/"
/AvnnaaouTeInssieny Server 1oy @avlze ip (APl Wifi hestpot 7 comnect Dygesge

Serial 1n(url);

if (httpCode > 0) {
Serial.printf ("[HTTP] GET.
if (httpCode =
String payload = http

. code: %d\n", httpCode);

Serial.p
}
} else {
serial.printf("[
}

I hten mndid -

n (payload) ;

TP] GET... failed, error: %s\n", http. (httpCode) .c_stx());

i 3.12 M3liguAEs Arduino IDE wawlugegrudeya

3.5.2 PHP

druiiludundiemsdindeyavesnisendegiudeys

Edit Selection View Go Run Terminal Help water_qulity_php - Visual Studio Code
* water_quiit_php X
> msdw > msdw > Apache
1 <?php
2 $hostname_db="localhost™;
2  $database_db="thesis";
4 $username_db="postgres";
5 $password_db="postgres";
6 $port_db="5432";
7 $db=pg_connect("host=$hostname_db user=$username_db port=$port_db password=$password_db dbname=$database db");
8
9 if (I$db) {
10 echo "Error : cannot connect to DB\n";
1}
12 $lat = $ GET['lat'];
13 $lon = $ GET['lon'];
14 //$ph = $ GET['ph'];
15 $tur = $ GET['tur'];
16
17  $sql = "insert into water_result(tur,lon,lat,date,time) values ('$tur’,'$lon’','$lat’',CURRENT_TIMESTAMP,CURRENT_ TIMESTAMP(8
18
19  $exc = pg_query($db, $sql);
20 if(!$exc){
21  echo pg_last_error($db);
22} else {
23 echo "Records created successfully\n";
24
25 pg_close($db);
26
27  $conn->close();
N

M 3.13 Mmadsuadedmivdedayaidngiudeya
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AdsheiutayaLazifanaflnananvesiatiuingudeya

$lat = $_GET['lat'];
$lon = $_GET[ "lon'];
//$ph = % GET['ph'];
$tur = $_GET[ "tur'];

$insert = "insert into water_result(tur,lon,lat,date,time) values ('$tur','$lon','$lat',CURRENT_TIMESTAMP,CURRENT_TIMESTAM|

$update = "update point_water SET turbidity = list.tur
FROM(
SELECT A.gid as name, A.geom as the_geom, B.geom as geom, B.tur,
ST_Distance(A.geom, B.geom) as dist -- check this value first
FROM point_water as A
CROSS 1OIN water result as B
WHERE ST_Distance(A.geom, B.geom) < @.01
) AS list
where st_distance(list.geom,point_water.geom)<@.081";

$addgeom = "update public.water_result
SET geom = ST_GeomFromText( 'POINT('||lon||* *||lat||')",4326)";

$exc = pg_query($db, $insert);
$excl = pg_query($update);
$exc2 = pg_query($addgeom);

MW 3.14 Adeteiadayauaziienyn

3.6 NM1swNuNaula

nsvihusuiieeylat! Tuguutu Web Mapping Service wie WMS @slstuinisdoyagd
ansaumauadadedumesiin neldunsgudivuauazainadulag Open GIS
Consortium (0GQ) a3y udin lusn1suateene LU Google Map AP, Bing Map,
Open Layer API, Map box API, Leaflet API Wi

3.6.1 N15ANRY Web Mapping Service %158 WMS

1. 'Ll Website https://msdw.com/

- MSAW
Docs » MapServer for Windows (M$4W)

l Gateway Geomatics 00031 " B

MapServer for Windows (MS4W)

MS4W 4.0.1 s released! Security upgrades as well as upgrades to most of the base libraries. Get it now!

Download MS4W

mnload of latest installer: msAw_4.0. 1.2ip / msAw-4.0.1-setup.exe

Join the User Forum!

Issue Tracker

About MS4W

chages

AW 3.15 nsAane Web Mapping Service %358 WMS
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2. ailnan Set-up lneAanil msaw-4.0.1-setup.exe

Download MS4W

¢ Direct download of latest installer: ms4w_4.0.1.zip}f ms4w-4.0.1-setup.exe

¢ Download Packages

* Release archives

AW 3.16 NsAaRe Web Mapping Service #38 WMS

3. guiiandn?l Set-up Ainsia ANUUNALEDN | Agree

ﬁ MS4W 4.0.1 Setup: License Agreement

j_Gateway Geomatics

Welcome to MS4W, the widely popular MapServer for Windows product, developed
by Gateway Geomatics.

MS4Ww Licensing "

MS4W General

In general MS4W is licensed under an MIT/X style license with the

following terms:

Copyright () 2003-2019 Gateway Geomatics (www.gatewaygeomatics.com

Permission is hereby granted, free of charge, to any person obtaining a

ronv of this enftware and asenciated donmentation files bt
Cancel I Agree

AWl 3.17 n1sAane Web Mapping Service %38 WMS

4. fidau Custom Iﬁﬂﬁmﬂ%awm&lqﬂ 71 OpenLayers 6.1.1 wag ZOO-Project

1.8dev NAUUARNT Next

ﬁ MS4W 4.0.1 Setup: Installation Options = X

lGateway Geomatics

This installs the MS4W base files, an Apache service on a selected port, as well as
start menu and desktop shortcuts, You will be given a choice of what directory to
install in, as well as what Apache port to use,

the type of install: Custom v

Or, select the optional
components you wish to install:

Check for VC Redistributable
[ install and Start Apache Service
Space required: 1.4 GB ¥
< >
Cancel t < Back Next >

Al 3.18 M3AARY Web Mapping Service %38 WMS



5. @en7dnAu walina Next (ndasnisaaiuline ulsiaan Browse..)

ﬁ MS4W 4.0.1 Setup: Installation Folder - X

j_G ateway Geomatics

You must specify the location to install MS4W 4.0, 1in. For best performance do
not install MS4W in a path that contains spaces; it is best to install at the rootof a
drive, for example: "C:/" or "D:/". Note that an "ms4w” folder will be created by
the installer at the location you choose.

Destination Root
| c:\ Browse...

Space required: 1.4GB
Space available: 13.3 GB

Cancel < Back Next >

AWF 3.19 NsAans Web Mapping Service %38 WMS

6. 1% Apache 1TJu 8080 91nifuna Install

5 MSaW 4.0.1 Setup: Installing —

:[_Gateway Geomatics

Downloading ms4w_4.0.1.zip

400kB (0%:) of 358739kB @ 133.3kB/s (44 minutes remaining)

Cancel

Close

o]
't
B

Cance

AWA 3.20 NsAaRs Web Mapping Service %358 WMS
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7. nesaen Allow access

ﬂ Windows Security Alert X

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blodked some features of Apache HTTP Server on all public and
private networks.

\ Name: Apache HTTP Server
Publisher: Apache Software Foundation
Path: C:\yms4w'apache \binthttpd.exe

This app has already been blocked or unblocked for a different network type.
Allow Apache HTTP Server to communicate on these networks:
[ Private networks, such as my home or work network

Public networks, such as those in airports and coffee shops (not recommended
because these networks often have litle or no security). The firewall is already configured
for this network type.

What are the risks of allowing an app through a firewall?

Allow access Cancel

Al 3.21 M3AARY Web Mapping Service #3a WMS

A a o o & Y 1 [ % 1 v

8. WoRnAuasadu swUsngmuismIniua1s ina Close

9. WUn Browser LazassfiunaA111 localhost 139 localhost:8080 TutasAunIunse
URL 9uansnii i dumananinaiuas mnldusnguanaindslulafags Msaw

A a 5 1o I
ysonnnaludsa

@ niSa - apsemer for ingems X | @ WSk - vspSener o o X |
« C O kales mow @

MS4W - MapServer for Windows - version 4.0.1

lGareway Geomatics
drusaped by =

Introducti

AWl 3.22 MsAnRa Web Mapping Service #38 WMS

3.6.2 N15AARS Java
1) Download Java JDK 910 https://jdk7 java.net/download.htm

2) yhnsaumlidnnillvanun


https://jdk7.java.net/download.htm
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fuidanani jdk-8u25-windows-i586.exe ioSuvhnsinds
Adndt “I accept the term ....” La2AAN Accept >
SMunULINSARRILED NA Next

TUsunsuvimsinge JRE

AAN Finish L[HAUN1SAAG

3.6.3 N13N1MUAAT System Environment ¥84 Java

WA 1@ 19 System Properties 910 Control Panel > System wdndnluii Tab
Advanced

Adn7 Environment Variables Lﬁlaﬂiﬁﬂgﬁﬁlmﬁﬂ Environment Variables Tut a4
System variables ﬁ]’mﬁ?ul,ﬁaﬂ New ﬁ]’mﬁ?u%ﬁ’lmitﬂm Environment Variables tie
muupan wndedlun s ulimuzaud iy Java
nauluilnlatnesiivianisiadalusunsa Java #ilasw C > Program Files (x86) > Java >
jre1.8.0 231 uagyinsAnaenilegues jre1.8.0 231 agldiiegidu C:\Program Files
(x86)\Java\ire1.8.0 231

#U 16 19 New System Variables n1%#ualy Variables name: JAVA HOME tha ¥

Variables value: C:\Program Files (x86)\Java\jre1.8.0 231 9nifung OK



46

3.6.4 N15ANAY Tomcat

1) Download Apache tomcat W https://fossies.org/windows/www/apache-

tomcat-7.0.57-windows-x86.zip

< c @ fossies.org

» YouTube @ (3)Faccbook (@ Instagram @ wiwsn /vinmees  [1] @ Perfectand Casua... > sdumamatdu - Yo.. 4 avdowavudumedih. @ My JSON Server - F.

#ks "Fossies" - the Fresh Open Source Software archive A

R 2

UF HOME  HELF  commmNT:

File gone - probably newer version of requested archive available

Sorry, the requested URL path was not (or no longer) found on this server.
Probably since it was replaced by a newer version.

A search for a fresher archive gives the following result (to browse the archive contents click on the name of the respective archive):

... in the Fossies folder "/windows/www":

4} apache-tomcat-10.0.13.7ip (9 Nov 23:34, 12471922 Bytes) e
Apache Tomcat is the servlet container that is used in the official Reference Implementation for the Java Servlet and JavaServer Pages technologies. Tomcat 10 implemd
and JavaServer Pages 3.0 specifications from Jakarta EE. Base distribution {does do not include the Windows service wrapper nor the compiled APR/native library for wi

4}» apache-tomcat-10.0.13.exe (9 Nov 23:34, 12776672 Bytes) new
Apache Tomcat is the servlet container that is used in the official Reference Implementation for the Java Serviet and JavaServer Pages technologies. Tomcat 10 implemd
and JavaServer Pages 3.0 specifications from Jakarta EE. 32-bit/64-bit Windows installer for Tomcat.

4} apache-tomcat-10.0.13-windows-x64.zip (9 Nov 23:34, 13191897 Bytes)
Apache Tomcat is the servlet container that is used in the official Reference Implementation for the Java Servlet and JavaServer Pages technologies. Tomcat 10 implemd
and JavaServer Pages 3.0 specifications from Jakarta EE. 64-bit wWindows specific distribution that includes the Windows service wrapper and the compiled APR/native li
JVMs on x64 Windows platforms.

4F apache-tomcat-10.0.13-src.zip (9 Nov 23:34, 9991884 Bytes) new

awdl 3. 23 Download Apache tomcat

2) varskanlwa  apache-tomcat-7.0.57-windows-x86.zip U137 Tu

CAmsaw\tomeat o ultaunIena

3.6.5 n1sasraiulu Msaw

Tiihmsafaliamesl dinamesuos Msaw Aol CAmstw\Apache\htdocs Lay

M5 aluswnsy visual studio code TUNN LNOBBALUUNLIIIU

] File Edit Selection View Go Run Terminal Help # <HTML> « Untitled-1 - Visusl Studio Code

® water_quliy_php X ® ® <HTML> Untived-1 ®

<HTML>

1

2 <HEAD><TITLE> My Homepage </TITLE></HEAD>

3 <BODY BGCOLOR=#FFFFFF>

4 <Hl><?php echo "Hello World"; ?></H1l>

5  Your web browser is <? echo $HTTP_USER_AGENT; ?>.
6  </BODY>

7 M

Al 3. 24 Download Apache tomcat


https://fossies.org/windows/www/apache-tomcat-7.0.57-windows-x86.zip
https://fossies.org/windows/www/apache-tomcat-7.0.57-windows-x86.zip
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MastuNssukNunoaulay

W Fle Edit Selecton View Go Run Teminal Help leaflet_salhp - Visual Studio Code

L = leafl

1 <IDOCTYPE html>
2 <?php include "db_connect.php’ ;2>

2 <html>

4 <head>

5 <title> leaflet SQL </title>

6 <link rel="stylesheet" href="https://unpkg.com/leaflet@l.7.1/dist/leaflet.css" />

7 <script src="https://unpkg.com/leaflet@l.7.1/dist/leaflet js"></script>

8 "text/javascript' src-'//ajax.googleapis.com/ajax/libs/jquery/2.0.3/jquery.min.js ></script>

<script type=

9 <script type="text/javascript” src="dist/leaflet.ajax.js"></script>

10 <script src="https://cdnjs.cloudflare.com/ajax/libs/leaflet-ajax/2.1.0/1eaflet.ajax.min.js"></script>
1

12 </head>

13 <body>

14 <div id="map" style="height: 550px; border: 1px solid #AAA;"></div>

15

16 i
17 <script type="text/javascript">

18 var selectSQL= <?php include ‘select_prov.php';?>

19 </script>

20 <script type="text/javascript™>

21 var selectSQL1= <?php include 'select_amp.php';?>

22 </script>

23 <script type="text/javascript™>

24 var selectSQL2= <?php include ‘select_tam.php’;?>

25 </scripty

26 <script type="text/javascript™>

27 var selectSQL3= <?php

28 include 'db_connect.php' ;

Mui 3.25 Yarrdamsviuauneaulal

<§ J [y ¥ A ¥ | oAl R Aav
NTILYDUND php ﬂUgWUT@HaUW@uﬁﬂﬂ%@%a@@U@VﬂULﬂUWﬂﬂ

<?php

$hostname_db="localhost";

$database_db="thesis";

$username_db="postgres";

4password_db="postgres";

$port_db="5432";

4db=pg_connect("host=$hostname_db dbname=$database db user=fusername_db password=%password_db port=$port_db") ;

// 1f(1%db) {

S/ echo ' no Success ok';
// } else {

/7 echo ‘Success ok';
/T

ES

il 3.26 nsawsia php fugrudeyamsudnsdayagausiiluinuiiin
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<?php
include "db_connect.php’ ;

$query=pg_query($sqgl);
$geojson=array(
"type' =» "FeatureCollection’,
‘features' =» array()
)i
while (f$edge = pg fetch_assoc($query)){
$feature = array(
"type'=» "Feature’,
‘geometry’ => json_decode(%edge[ 'geojson’],true),
‘crs'=» array(
“type'=3"EPSG",
‘properties’=> array( code’'=»>"'4326")
),
‘properties’ =»array(
‘gid =»>%edge[ 'gid'],
*id" =» $edge['id’],
‘name’ =»> $edge[ 'name’],
‘latitude” =» fedge['latitude’],
‘longitude’ =»> $edge[longitude’],
‘ph* => $edge['ph’],
"turbidity' =» $edge[ 'turbidity'],
)
F
array_push(f$geojson[ 'features'],$feature);
}
echo json_encode($geojson);
2>

$sql="SELECT * ,ST_AsGeolSON(ST_Transform(geom,4326)) as geojson from point water ;";

il 3.27 mswiawsia php fiugrudeyamaudasdagagausiilunuiiin

Tuiinddalilulwawesneglulianes htdocs laedufiniduuuana .php lufifias

Tuinlilulwaineste water data

| § B - | water data

File Home Share View
= v 4 ||+ ThisPC » LocalDisk(C) » msdw > msdw » Apache > htdocs > water data v
Name Date modified Type Size
# Quick access "
B Desitop l water.quity_ 2341 PHP File 2KE
eaflet_s ile 8
Ieaflet_sql PHP Fil 8KB
¥ Downloads ) lesflet_sqi2 PHP File 8KB
|5/ Documents 1 select_point2 PHP File 1kB
=] Pictures ] select_amp2 PHP File 1KB
7 select_prov2 PHP Fil 1KB
@ OneDrive - Personal Dselect prov -
1) select_tam2 PHP File 1KB
[ This PC 1l db_connect? PHP File 1KE
J 30 Objects 7 select_point PHP File 1KB
I Desktop ) select_prov PHP File 1KE
2 Documents T select_amp PHP File 1KB
) leaflet_sql_example PHP File 5KE
¥ Downloads s B
7 db_connect PHP File 1KB
& Music ] select_tam PHP File 1KB
=] Pictures ) resukt BACKUP File 2KB
B Videos 1 point BACKUP File 4KB
% Local Disk (C) [ tambon.sbn SBN File 2KB
DATA (D) [ tambon.sbx SBX File 1KB
203 Ki
D () [ tambon.shp SHP File 3,203 KB
|7 tambon.shx SHX File 1KB
¥ Network [ tambon.dbf DEF File 31KB
[ tambon.shp XML Document 1KB
[ tambon.prj PRI File 1KE
=] .gitignore Text Document 1KB
[ bowerjson JSON File 1KE
[] ticense.md MD File 2KB
[ packageijson JSON File 1KE
[] README.md MD File 4KB
4Ditems 1 item selected 7.54 KB

Search water_data]

i 3. 28 duiindndslilulwamasnaglulnainas htdocs
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v =

N35UNIUMEN Browser Lagfiusirds localhost/elnlawmas/asluandudin (uuana

(%
a

php) Taglunfagiuvadsly Browser 1Uu

http://localhost/water data/leaflet sql.php 2zlinagwsAinInauans

2NN 3. 29 WHUNaUlANLENIRILILINSIIN
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TAndmsuwugasu Arduino IDE

#include <TinyGPS++.h>
#include <ECSensor.h> //mwmju
#include <SoftwareSerial.h>
#include <Wire.h>

#include <ESP8266HTTPClient.h>
#include <ESP8266WiFiMulti.h>
#include <ESP8266WiFi.h>
#include <WiFiClient.h>

#include <LiquidCrystal_12C.h>

LiquidCrystal_12C lcd(0x27, 16, 4);

ESP8266WiFiMulti WiFiMulti;
WiFiClient client;

// Connect WiFi

const char* ssid = "Galaxy A71B06D";

const char* password = "12345678";

static const int RXPin = 5, TXPin = 4;

static const uint32_t GPSBaud = 9600;

// The TinyGPS++ object

TinyGPSPlus gps;

// The serial connection to the GPS device

SoftwareSerial ss(RXPin, TXPin);
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const int button = 2;

int LED = 0;

int ledflag=0;

void setup()

Serial.begin(115200);
ss.begin(GPSBaud);
Wire.begin();
WiFi.begin(ssid, password); /1fmdeuseluds AP
while (WiFi.status() I= WL._CONNECTED) { //seaunitazidonsiodisa
Serial.print(""); //uand ... WiSesq auninasdeudols
delay(500);

// digitalWrite(LED, LOW);

Serial.println(");

Serial.println(WiFi.locallP); //uans IP vasuasafilésuuanain APSerial.printtn(");
Serial.printin("Wi-Fi connected"); //LLﬁm’i%%ami@ Wi-Fi lowdn

Serial.print("IP Address : ");

Serial.println(WiFi.locallP(); //uans IP vasuasafilésuuanain AP
Serial.print("MAC address: ");

Serial.println(WiFi.macAddress());

pinMode(LED, OUTPUT);

pinMode(button,INPUT);
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digitalWrite(LED,LOW);

void loop()

// read the input on analog pin 0:
int tur = analogRead(A0)+50;

// print out the value you read:
Serial.print("fANYY A"
Serial.print(tur);

float lon =gps.location.lng();
float lat =gps.location.lat();
Serial.print("  Lat =");
Serial.print(lat);
Serial.print(F(","));

Serial.print(" Lon =");

Serial.println(lon);

lcd.setCursor(0, 0); // fvualy imasiwas as&'oﬁ’aé’nmﬁmwmﬁo Wt 1 wleuiusideniny
led.print("Tur:—"); //fiudonany

led.setCursor(d, 0); // Avunly inosives egfdnusdumieiia unifl 1 wisufanidoni
lcd.print(Turbidity Value); /fusdananu

lcd.setCursor(0, 1); // Mwualyl iesiwes agiidnuysiumiaiio w2 wisuRudeny

led.print("ph: "); //fnvidaau

lcd.setCursor(3, 1);
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lcd print(phValue); //Aundaninu
led setCursor(0, 2); // fvualsf taesiues agidnusiumisiio uand 3 wisufnidenu
led.print("lat: "); //fundaaa1m
lcd.setCursor(4, 2); // fiwualvi laasiges agimdnysiumiai 4 wonft 3 wlsuRudeA
lcd.print(locationlat); //fiuvidennu
lcd.setCursor(0, 3); // fivualy imesiges agdidnysiumusdl 0 wonft 4 wlpuRusdenny
led.print("lng:  "); //MundaA11n
cd setCursor(d, 3); // // fwuali 1ediees ogfadnysiumisdt 4 uaafl 4 wisufuidenny
lcd.print(locationlon); //fiusidaa11a
delay(1000);
delay(3000);
smartDelay(1000);
VASIGER i
if (digitalRead(button)==HIGH){
if (ledflag==0) {
ledflag=1;

digitalWrite(LED,HIGH);

else {
ledflag=0;

digitalWrite(LED,LOW);

if (millis() > 5000 && gps.charsProcessed() < 10)
Serial.printin(F("No GPS data received: check wiring"));
HTTPClient http;

if (WiFiMulti.run() == WL_CONNECTED)) {



// String url = "http://wwwb5.geo-

nred.nu.ac.th/research_s/2021/pare/water_qulity .php?tur="+String(tur)+"&on="+String(lon)+"&lat="+String(lat);

String url =

"http://192.168.157.163/water_data/water_qulity_.php?tur="+String(tur)+"&lon="+String(lon)+"&lat="+String(lat);
/mnnnaedtdlassiass Server o fadlad ip ey Wifi hostpot 1 connect o¢]

Serial.printtn(url);

http.begin(client, url); //HTTP

int httpCode = http.GET();

if (httpCode > 0) {

Serial.printf("[HTTP] GET... code: %d\n", httpCode);

if (httpCode == HTTP_CODE_OK) {

String payload = http.getString();

Serial.printin(payload);

}else {

Serial.printf("[HTTP] GET... failed, error: %s\n", http.errorToString(httpCode).c_str();

http.end0);

static void smartDelay(unsigned long ms)
{unsigned long start = millis();
do
{ while (ss.available())
gps.encode(ss.read();

} while (millis() - start < ms);
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static void printFloat(float val, bool valid, int len, int prec)

if (valid)

while (len-- > 1)
Serial.print(*");

Serial.print(' );

else

Serial.print(val, prec);

int vi = abs((int)val);

int flen = prec + (val < 0.02 2: 1); // . and -

flen +=vi>= 100074 :vi>=100?3:vi>=1072:1;
for (int i=flen; i<len; ++i)

Serial.print(" );

smartDelay(0);

TindmSudeusionsindndeya
undrdoyavaatuives

<?php

Shostname_db="localhost";
Sdatabase_db="thesis";

Susername_db="postgres";

Spassword_db="postgres";
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$port_db="5432";
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$db=pg_connect("host=$hostname _db user=Susername_db port=S$port_db password=S$password_db

dbname=5$database_db");
if (1$db) {

echo "Error : cannot connect to DB\n";

Slat = §_GET[lat;
$lon = $_GET[lon];
//$ph = $_GET['ph';
Stur = $_GET['tur’;

Sinsert = "insert into water_result(tur,lon,lat,date time)

($tur','$lon’,$lat', CURRENT TIMESTAMP,CURRENT TIMESTAMP(0))';
Supdate = "update point water SET turbidity = list.tur
FROM(
SELECT A.gid as name, A.geom as the geom, B.geom as geom, B.tur,
ST Distance(A.geom, B.geom) as dist -- check this value first
FROM point_water as A
CROSS JOIN water _result as B
WHERE ST_Distance(A.geom, B.geom) < 0.01
) AS list
where st_distance(list.geom,point. water.geom)<0.001";
$addgeom = "update public.water_result
SET geom = ST_GeomFromText('POINT(||lon]|" '|[lat||')',4326)";
Sexc = pg_query($db, Sinsert);
Sexcl = pg_query(Supdate);
Sexc2 = pg_query($addgeom);

if(1Sexc)

values



echo pg_last_error($db);
}else {

echo "Records created successfully\n";

pg_close($db);
Sconn->close();

7>

Tandnsunisadtessuunkunoaulad

& leaflet_sql.php
<IDOCTYPE html>
<?php include 'db_connect.php' ;?>
<html>
<head>
<title> leaflet SQL </title>
<link rel="stylesheet" href="https://unpkg.com/\eaflet@1.7.1/dist/leaflet.css" />
<script src="https://unpkg.com/\eaflet@1.7.1/dist/leaflet.js"></script>
<script type="text/javascript''src='//ajax.googleapis.com/ajax/libs/jquery/2.0.3/jquery.min.js’></script>
<script type="text/javascript" src="dist/leaflet.ajax.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/leaflet-ajax/2.1.0/\eaflet.ajax.min.js"></script>
</head>
<body>
<div id="map" style="height: 550px; border: 1px solid #AAA;"></div>
<script type="text/javascript">
var selectSQL= <?php include 'select_prov.php';?>

</script>
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<script type="text/javascript">

var selectSQL1= <?php include 'select amp.php';?>

</script>

<script type="text/javascript">

var selectSQL2= <?php include 'select tam.php';?>

</script>

<script type="text/javascript">

var selectSQL3= <?php

include 'db_connect.php';

$sql="SELECT * ,ST_AsGeoJSON(ST Transform(geom,4326)) as geojson-from point_water ;";

Squery=pg_query($sql);

Sgeojson=array(

‘type' => 'FeatureCollection’,

features' => array()

while (Sedge = pg_fetch assoc(Squery)){
$feature = array(
‘type'=>'Feature’,
'seometry’ => json_decode($edge['geojson] true),
'crs'=> array(
‘type'=>'EPSG/,

'properties'=> array('code'=>'4326)

'properties' =>array(

'gid'=>$edge['gid],

id' => Sedge['id",
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'name' => $edge['name’],

'latitude' => Sedge['latitude’],

'longitude’ => $edge['longitude,

‘turbidity' => Sedge['turbidity'],

array_push($geojson['features'],$feature);

echo json_encode($geojson);

>

</script>

<script>

var map = L.map( 'map/, {

center: [16.96621782408406, 100.54020572168103],

minZoom: 2,

zoom: 8.5

/@379 Layer group

var google_map-=L.tileLayer('https://mt1.google.com/vt/lyrs=r&x={x}&y={y}&z={z} {

67



maxZoom:18,
subdomains:['mt0’,'mt1','mt3','mtd']
;
var openstreetmap=L.tileLayer('http://tile.openstreetmap.org/{z}/{x}/{y}.png'{
maxZoom:18
;
var EsriWorldStreetMap=L.tileLayer
('http://server.arcgisonline.com/ArcGlS/rest/services/World_Street_Map/MapServer/tile/{z}/{y}/{x}'{
maxZoom:18
;
var EsriWorldimagery=L.tileLayer
('http://server.arcgisonline.com/ArcGlS/rest/services/World_ Imagery/MapServer/tile/{z}/{y}/{x} {
maxZoom:18

}D.addTo(map);

function getColor(d) {
return d > 1000 ? '#80026":

d>500 ? '#BD0026":

d>200 ? 'HE31A1C"

d>100 ? 'HFCAE2A"

d>50 ? '#FD8D3C"

d>20 ? '"#FEB24C"

d>10 ? '#FED976"

‘#FFEDAO';
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function style(feature){
return {
fillColor:getColor(feature.properties.gid),
weight:2,
opacity:1,
color:'White',
dashArray:'l',

fillOpacity:0.7

//isriduntsa$ns hightlight WeundgmndliwmileuTomitufiagyilsuiidusiuguan
function highlightFeature(e){
var layer =e.target;
console.log(layer)
layer.setStyle({
weight:1,
color:'black’,
dashArray:",
fillOpacity:0.9
;
if(IL.Browser.ie && IL.Browser.opera && !L.Browser.edge){

layer.bringToFront();

info.update(layer.feature.properties);
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var geojson;

// afiduenian highlight devandesnainiiui
function resetHighlight(e)

geojson.resetStyle(e.target);

// #andu zoom ToFeature fa Wawdin1sAanAvsIaNUAagYi NSV
function zoomToFeature(e)f

map.fitBounds(e.target.getBounds());

// Hlsfiffu onEachFeature fian13ua Feature Nignasannyinisuandlaesudidanainund dediuansseasidennoduid

Wan
function onEachFeature(feature layerf
var popupContent= feature.properties.prov._nam_t;
layer.bindPopup(popupContent)
layer.on({
mouseover:highlightFeature,
mouseout:resetHighlight,

click:zoomToFeature

function onEachFeaturel(feature,layerX

var popupContent= feature.properties.amphoe_t;



71

layer.bindPopup(popupContent)

layer.on({
mouseover:highlightFeature,
mouseout:resetHighlight,

click:zoomToFeature

function onEachFeature2(feature,layer){
var popupContent= feature.properties.tam_nam _t;
layer.bindPopup(popupContent)
layer.on({
mouseover:highlightFeature,
mouseout:resetHighlight,

click:zoomToFeature

function onEachFeature3(feature,layer)
var popupContent="'<table border="1" style="border-collapse:collapse;" cellpadding="2">" +
'<tr>' + '<th>ID Us : </th>' + '<td>' + feature.properties.id + '</td>' + '</tr>' +
<tr>' + '<th>aanuil : </th>' + '<td>' + feature.properties.name + '</td>" + '</tr>' +

'<tr>' + '<th>#nA latitude : </th>' + '<td>' + feature.properties.latitude + '</td>' + '</tr>' +

'<tr>' + '<th>Wi'A longitude : </th>' + '<td>' + feature.properties.longitude +

</td> + <A +
'<tr>' + '<th>AAugu : </th>' + '<td>' + feature.properties.turbidity + '</td>' + '</tr>' +

'<table>";



layer.bindPopup(popupContent)

layer.on({

mouseover:highlightFeature,

mouseout:resetHighlight,

click:zoomToFeature

//L.control.layers(baseLayers).addTo(map);

var geojson=L.geoJson(selectSQL

style:style,

onEachFeature:onEachFeature

D

var geojsonl=L.geoJson(selectSQL1

style:style,

onEachFeature:onEachFeaturel

var geojson2=L.geoJson(selectSQL2

style:style,

onEachFeature:onEachFeature2

var geojson3=L.geoJson(selectSQL3
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style:style,

onEachFeature:onEachFeature3

var baselayers={
"Google_map":google_map,
"Openstreetmap":openstreetmap,
"EsriWorldStreetMap":EsriWorldStreetMap,

"EsriWorldimagery":EsriWorldimagery,

//nnsusgnasanys
var overlays={
"YDULYATININ":geojson,
"YBULVAEILND":.geojson 1,
"YYULYARIUA":ge0json2,

n":geojson3,

L.control.layers(baselLayers,overlays).addTo(map);

</script>

</body>

</html>

W& db_connect.php

<?php
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Shostname_db="localhost";
Sdatabase db="thesis";
Susername_db="postgres";
Spassword_db="postgres";
Sport_db="5432";

Sdb=pg_connect("host=5hostname_db dbname=%database_db user=Susername db  password=$password db

port=$port_db") ;

// if(1$db) {
// echo' no Success ok,
// }else{

// echo 'Success ok’

/7Y

>

4 select_point.php

<?php

include 'db_connect.php';

$sql="SELECT * ,ST_AsGeoJSON(ST Transform(geom,4326)) as geojson from point_water ;";
$query=pg_query($sql);
$geojson=array(

‘type' => 'FeatureCollection’,

‘features' => array()



while (Sedge = pg_fetch assoc(Squery))
Sfeature = array(
‘type'=> 'Feature’,
‘seometry’ => json_decode($edge['geojson]true),
‘crs'=> array(
‘type'=>'EPSG/,

'properties'=> array('code'=>'4326)

'properties' =>array(
'gid'=>S$edge['gid],

id' => Sedge['id",

'name’ => Sedge['namel],
latitude' => $edgellatitude’],
'longitude' => $edgellongitude,
'ph' => Sedge['ph’],

‘turbidity' => Sedge['turbidity'],

array_push($geojson['features'],Sfeature);

echo json_encode($geojson);

>

& select_prov.php
<?php

include 'db_connect.php';



$sql="SELECT *,ST_AsGeoJSON(ST Transform(geom,4326)) as geojson from prov_th ;";
$query=pg_query($sql);
Sgeojson=array(

‘type' => 'FeatureCollection’,

features' => array()

while (Sedge = pg_fetch_assoc(Squery)}
Sfeature = array(
‘type'=> 'Feature’,
'geometry’ => json_decode($edge['geojson true),
‘crs'=> array(
‘type'=>'EPSG,

'properties'=> array('code'=>'4326")

'properties’ =>array(

'gid'=>$edge['gid],

'prov_th' => Sedge['prov.th1,

array_push($geojson['features'],$feature);

echo json_encode($geojson);
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W& select_amp.php

<?php

include 'db_connect.php';

$sql="SELECT *ST_AsGeoJSON(ST Transform(geom,4326)) as geojson from amp_th ;"
$query=pg_query($sql);
Sgeojson=array(

‘type' => 'FeatureCollection’,

features' => array()

while (Sedge = pg_fetch assoc(Squery)}
Sfeature = array(
‘type'=> 'Feature!,
'geometry’ => json_decode($edgel'seojson’ true),
'crs'=> array(
‘type'=>'EPSG/,

'properties'=> array('code'=>'4326)

'properties' =>array(

'gid'=>$edge['gid],

'amp_th' => Sedge['amp _th],

array_push($geojson['features'],$feature);

echo json_encode($geojson);
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W4 select_amp.php
<?php

include 'db_connect.php';

$sql="SELECT *,ST_AsGeoJSON(ST_Transform(geom,4326)) as geojson from tambon ;";
$query=pg_query($sql);
$geojson=array(

‘type' => 'FeatureCollection’,

features' => array()

while (Sedge = pg_fetch_assoc(Squery)){
Sfeature = array(
'type'=> 'Feature’,
'‘seometry’ => json_decode($edge['geojson’ true),
‘crs'=> array(
‘type'=>'EPSG/,

'properties'=> array('code'=>'4326)

'properties’ =>array(
'gid'=>$edge['gid],

'tam_nam_t' => Sedge['tam_nam t1],
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array_push($geojson['features’], Sfeature);
}
echo json_encode($geojson);

>
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