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Research Title: Development of Sugar Pan Monitoring System for Sugar Industry via a

Computer Network

Researcher: Assoc.Prof.Dr. Sawai Pongsatd
Department: Department of Instrumentation and Control
Faculty: Engineering

ABSTRACT

This report is summary activities of project that is development of sugar pan
monitoring system for sugar industry via a computer network. The project got financial support
from Thai Government. The project focuses on survey, studying of sugar vacuum pan in sugar

factory. The project creates the local program for monitoring and web monitoring.

Keywords : Vacuum pan, Sugar Industry, Computer network, Sugar factory
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ddgylunsyii KPl fle Anuaenraasves KPI futdvinendnvetesing



sty kPl daadudsitanunsotanaliegredaiau ﬁﬁﬂﬁ'm KPI #eslarsunsdeanslufaniinau
NNAUIY 'luil's unAlngduuInuédl Kp) avnnmwumﬂavmamumuﬂ dalvgfisveziiamiwag 1
Yleld kot fideenun fazanunsald kP Huedesdelumsuimswanisinuresdaes ua
gladutymlel isny kP avvinlivneudiuuazidilanseiud arlsiuBefiddgydmivesdinsuas
avlsifudafiddiinnunesvia LwahﬂmmL{Jmma'lmymmaaﬂns Homludesnnudledl
psefu uaznsigusediuasandunselumemuesdignusuiiuiesaniosaciae

2.6 Viuwawaiadu [5]

Guuandndu (Web Application) Ais wandadu (Application) ﬁgmﬁauﬁumlﬁmﬂumsq
e Browsen dmfumsiuiuma (Webpage) sire 4 Fegnuiuusidliuansnauddaniduiu
Wadunsaaniweanslunmsussunana vasfuniasauiinivu vie wiude vildlwasminiuled
Y ?J‘ﬂﬁv’qQ‘l'ﬁ'muE']'ammsn'lﬁ'qﬁumuﬁumaﬂﬁm (Intemet) waz dunsaitla  (ntranet) Tu
aangnle

Jofusaiunendadu e ludweeenisldauftamsoldonldie avaanmnil navan &
mnlifiedosnoufinnes uikesnsldiuiuseed Aaunsolfuendiedulsuanild sadeiinng
Swian uflutefianainsineg egnasanan warldnuldynuwanwesy

2.7 msdansulindunendiadu
Y & v .
2.7.1 Yoyailewuveslusunsu Macromedia Dreamweaver CS6 [6]

al
awi 2.1 1Usunsy Dreamweaver

Adobe Dreamweaver €56 (ulusunsudwmduimuniiuled anvannsavesiupeynlveu

v o+ X Yo e 1 ' vy Y Y '
TAndnetu Tunslédadngg Aaslinsuansimisnaddalivuuunanuuulvy WWanselinasldenesls
ar 4 ] 1 4 1 o ] LY QA [J A
gels WaunsudawnsovuusasilUliwey  nsldanvasdaudsiv Snvsdenthdnlui@  viiluldadn

Weug1udetunnn



Dreamweaver a@nsavitnusuntnaeuiimeslunts@eudvleduuulaunie dedinasld
HTML Jusuaniwavesenaisiaiu ASP, ASP.NET, PHP, JSP wag ColdFusion $au8n1sianis

grudeyaniie q nde warluneiFulldiausaliusmtunmn Css ladnig

2.7.2 d2uusenauved Macromedia Dreamweaver CS6 [6]

= )
A 2.2 dauussneuaeslusinsy Dreamweaver

- Menu bar uuausaunusdntiuavesiusunsy
1.Code dm¥uuansnisvienluguuuy HTML venaanilgammnsaidoudade HTML
wiaddanwandus (Script) Bu q Wiie
2.5plit dmIuanInIsVinauLuy HTML funsuansiuflesnuuy Tnsezuansdau
vaards P uuunasuanadunaundly fudn
3.Design dwiuuanaumasdetuisuiuluuswes wu deau nsrfin vie
dnusznaudu q wazannsaudluiomaniumald
4.Title dmSuuansdeveaumaludinvesiauiides
- Toolbar Wukaurusmdsiildemdes ¢
- Document Windows uiuiidwivairmindumsuavannsadonfiuiinsyhanld
NaNBYUNBY LU
1.Code View dwiuuansmavhauluguuuy HTML uenaniigannsadousids
HTML widardantnansust (Script) Bu « 1ddhe
2.Code and Design dmduuanin1sianuuy HTML funisuansituiioanuuu Tng
fuvuazuaniutasrds uasduasuansdumaunily



3.Design View dwuuanatumendretuiisuiluusriges Wy doany nsiin
vioduUsenaudy q wavanunsaudludomasdunals

Status bar \Juuouwansaoue  dewsvneudie 2 dau fe masutheiSenin Tag
Selector Wdmiuuansdnds HTML maaa’auﬂsznau‘luﬁmwaﬁﬁaﬂagj WAZYINATUY
Hudhuiuenunamisensuanmanasiaildlunsaiiivaaune
Properties Inspector L{‘Juahuﬁﬁwuﬂqmamﬁﬁha 9 lumsuSuussesAusznauramii
AU
Insert Bar \Juuauiivszneudeturdsililunisunsnesuing (esduseneusiie 9) as
’lur'imwm‘[mauﬂqLﬂuwuamwyzf‘éaﬂswamﬁaﬂﬁ’aﬁ

o y
NN 2.3 d1UUBN Insert Bar

e, ' d o X v o ' a
1. Common LUUﬂquLﬂ'ﬁa\‘illawug']u‘l‘UﬂqiﬁiqﬂL'J‘ULWQL'U‘L! EUﬂ'TW, ﬂi']wﬂ, 1IN
waz Media File Hudiu
] d a4 'Y ¢ v o
2. Layout LGUﬂa‘ﬁJLﬂsaﬁuaﬂ'ﬁ')ﬁﬂun'ﬁﬂﬂa\‘lﬂﬂigﬂaUﬂﬂﬂ'ﬂu’]nULWQ
' d o Y ¢ v v Y 1 " W v
3. Forms LﬂUﬂquLﬂiaﬂuamﬁasqﬂLLUUﬂastU‘UaHaﬂqﬂ%‘Uu LU YDITUVBAINU
wariasdviingng
] 4 o ahLv @ W Y d& a 1w v
4. Data Lﬂun?}ulﬂiaﬁuaw 'ij?hwiua‘i']\‘mu'u’mﬁmﬂan‘ugm‘uaga
' d a o 2 ' ° a a
5. Spry Wunguiedesaildlunsdansmihdumalagassaislunsyiaoudiugy
- | da a v @ N v X
'VﬁaLLf‘ﬂ,'U‘LUﬂ'JUV]Nﬂwa']ﬂﬂsaﬂaﬁﬂ']iUiUanﬂu.L“agﬂ'Jﬂ'Uu
. . o ' d & & v v o -
6. jQuery Mobile {unguin3asiientislunisarminivuuiietie
. ' A a &0 ° Vg v
7. InConext Edltlng LﬂUﬂa‘llLﬂ'ﬁa\‘lllaﬂ‘inﬂa'nnUﬂ')']liﬂzﬂ'lﬂlﬂ@‘dﬁ']uaquq'iﬂLLf‘ﬂ.‘U
Aunald
' 4 o AIVV v d
8. Text LﬂUﬂquLﬂiaﬂuaw ﬁﬂﬂEULLUU?JE]ﬂ'nll‘lunULWQ
. o 1 4 & ahLv 1 a [y
9. Favorite LUUﬂquLﬂiﬂﬂuﬂﬂ TIUUBY ) LWEJﬂ'J’IlJﬂ:’;ﬂ'JﬂI‘Uﬂ']{LﬁQ']u



) o A
10.Cotor Icons uansduasyuaiasile
. ! [ o &
11.Hide Labels fauaunvasiuiedodile
- Panel Group Wunguntherenuua Fstofiunnuannsalunisdanisuazeeniuuliv
WA

2.7.3 AuUnU1gved Bootstrap [14]
Bootstrap #@ Front-end Framework ¥fiawils Anumvunguesdnii Front-End g
' & v v v o o dey v o 'R @ o 1 o
drufluananstanligle (Usen Wi visRemiivleduuies dwiurin Framework vunefis
aqﬁL%'ﬁu'lﬁwumgﬂLLUUﬂ'ﬁVT'N'm‘lﬁﬁ'N'lu'ltﬂuﬁﬂvmLﬁmﬁ'u
Tuateneudlsifl Framework fnesfigmifiaulunisvihausiuiuife deausing
° & a ot ' -l o o - ) ) | - W T o '
v aundadsunuunis daudnaufifoudnuuunil walasasuiuiiusde ieRmuise ezl
1 24 (Y] Vi o t 73 [ ¥ t 74 o v 1 1 24
Whladu wsgldldfinsimuadannasiuliarmi vilidenanlaglyve Framework  asidhun
v ] e‘l’ LY} o o L4 a ) 1 24 [y o QA = o a
uidgmunanil Tnatuasdudiimualiaudnludindilanseiu YoRlulunumaietu auud
v U A ‘0’ - ﬂv 1 $ o L") t .Y
nsatendesdmdsutihRuiuninaemils Framework asvilswinauusazauldisidentulunis
v ' a o Y a & v 'Y My 'Y & @ o Vo a1 SV
asundesdmdsuihduiun wilwandnslildnetussionu wiinaufazaunselauiiinlan
A 4 L7 1 ‘0’ -
fwnedeudunndufenisasninassdiiigy

38nnsAne Bootstrap
WislU Download Bootstrap wndasereuaunsan iiivan Bootstrap IHann
http://getbootstrap.com/ \iiauaninideann 151azld 3 agavaiaail
- CSS 1y Style Sheets 984 Bootstrap
- Img (Aiu Sprite Image 13U Icons @4 9
- Js iU jQuery Plugins finq 9
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Junaulun1sSenld Bootstrap Tnenisadnslnd index.html udndaulfnnuaueng

<IDOCTYPE htmb>

<htindl fang
<head>
<meta charse"nif=§"

Bootstrap tutorials by Siam HTML</itle>

A 2.4 n1sadng index.html

FalaINE indexhtml  w1uds WSl Style  Sheets @1 Bootstrap  11lUfl
<head>

<link href="css/bootstrap.min.css” rel="stylesheet">

n'l‘wﬁ 2.5 i Style Sheets

f151%89n1598¥0 Responsive Web Tty Style Sheets ¥4 Bootstrap d iy
Responsive W1 lUSnd? udrvunAves Viewport aulangiuansil

<meta name="viewpon" content="width=device-width, initial-scale=1.0">

ik hreE"casbootstrapmincss” rel"gtyldasheat ">

<dink hrel="¢ssibootstrap-responsivemin.css” rel="styleshee">

2N 2.6 MuUAA" Viewport

Welvisranunsaldau JAVAScript 7 Bootstrap ii3euunléilian Download jQuery Tnsanunse

v . | S ) d v 1
ailvanlaiain hitps//jguery.com/download/ udnhlnauldWilulasanes JS veus udild
Ansuansiineutn <body>
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“hodys

1 are="4wbootirap oo gs" > senpt

AW# 2.7 Code Tawas Bootstrap

2.8 neniiflunsiBeu Web Application
2.8.1 nMw1 PHP [15]

AT 2.8 NN PHP

PHP #8u191nA11 "Personal Home Page Tool" Wu Server Side Script ffinsvihauiiis
YouASasnauRIADS Server ?ﬂ'quLwU'lumsﬁﬂuﬁ']?ﬁmsv'l"]muﬁ':uwﬁé'nwmzﬂé”wﬁumm Perl
Wienw C wazanunsafiasldsutuntwn HTML Ideenaiissandam s'i‘iwsv?ﬂﬁgULLUUL’i*ULwaﬁ
auannsaintuluguveinsifeuiusunsy lumsadaduaddd Script 8 2 uuumeiiufe

- Server-Side Script Lﬂhuﬁnwmwmn'lw'lﬁv‘l"m'mumﬂ%‘ax‘i Server wu CGl, ASP
- Client-Side Script Lﬂuﬁnwmzmaqmmﬁﬁ']muuuLﬂ%'aaQ‘L‘*z'j'vdu JavaScript,
VBScript

ANENIOTEY PHP Hu aunsafiasyianuieaty Dynamic Web ldynguuuu wiloufy
Gl vi3e ASP hitesdunisquadanissvuugnideya ssuuinvnnuvaeadeveaiumansiu -
a4 Cookies (Jugu

uithdunaaudidures PHP  finesBunisiesefulusunsudanisssuugudeya fifleg
UINUY ﬁnguﬁagaﬁ PHP anfuayuiivangssuuidu mSQL, MySQL, Sybase, dBase, SQL Server,
Microsoft Access, Oracle, PostgreSQL wag FilePro

- Uselomild3uan PHP
L4 1 b & U 1 4 J ] 1] 4
TullsgUuduledsing q WifinsWaunludiusig q aghesind wWu Semesruasamuuas
' P ' v a o LY} y a 1 y { oo o v a
wlanlvil nsudnistmansdeyaivivade Wudenandlumsiiade uarfamianmdslasuanuion
e 1 o 4wy g aan g - v v '
\Wusdran FedeldindunsufiRguuuunisuevesifie E-commerce Faudnvasiudwing i
o_ & ¢ =y v o 10 & v 1 9 =l ! v v LY v Y 3
Suludeadiiuiasuarliduluiosinunerednelu SHuduwardBudniu agluusngeguu
& ¢ & g a X e ¢ g v ) Y v
Auledunu  wazmsPeveiifinfuvulanvesdumesila  wi PHP  dhoisliiludivesiuuu
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a ¢ [YR a o 'Y o
suwmefidalfegnls PHP  Wunwasdudiiiaauaninsags dwmfunsiaundvled  way
AwaAmnsananeudnUsen1svilues PHP fle Database Enabled Web Page vilwianansves
A A ) (. i 4 } 4 ] -y [ L4
HTML awnseflasiensiafiussuugudeya (Database) hegneiiuseansnmuassinign Jevinlv
2 d‘ o 1 L v (v £ 4 1 d (Y] ]
anudainisiudeimsinsmenisdufuasfusensdwsinasnsunsdaiiudoyasing q Nt
medumesiindululaegrsirene
< Yaos a . day
- wewa# PHP Wisupuileunfe
vy o
1. LUu’UaaWsmﬂnmﬂamsamaqL’JUwswL’Jaﬂuﬁwauﬂ‘umqnmummamunﬂa

v A
[ g

syuuUfiAnas Linux, TWsunsuidu Apache, Tusunsugmdeya MySQL, uaz
Server Site Script 8819 PHP ins1eynagunsvun

2. fimmua“erlsiifnuniivdsdeulfiou” dmedawiousndusiaaue e
PHP vendeivesis C, Perl was Java wennndadety yhlivhenldnag
1 CGl vidousius ASP wawiluszavsam Tasawsdleldfu Apache Server
wszlidadldlusunsuanniguen

3. Open Source MswavalUsunsuliléiBafinfuyaranionguaudn q udldn
Tomallusunsuwesmluldidwndetiuian  vhliiauldeusunmnn was
Wannlddty

4. Crossable Platform l#léiunaneqszuudfiRnislidinuu Windows,Unix, Linux
viesu q lnsunuarlifeudouuadéndduas

5. Goufhedewn PHP Hadilulu HTML werlflassadrauazhiennsainundte 4

6. l¥sauiu XML laviun

7. W92ty Database I¥ifauyndvie fanamnluudrthedy

8. liussuuudutoyald

9. 'lmsa:un‘u‘uauamanvs‘lmamquﬂsuawﬁmw

10. 'l*um‘[maaswwaua‘lmmuuu Scalar, Array, Associative array

11. 'l°ununﬂ'sﬂs=mawamw1m

2.8.2 g1 HTML [16]

HTML viSoTeifiu q fifle Hypertext Markup Language Jun1wiuseinn Markup fieanuuy
u’uﬁa’lﬂuﬂw'sa%‘m’iULwa flassaiunisdeulagerdediiiiu (Tag) muAuAUARINATDAIL
sUnm e Bu q fansaiFengrunie Browser X usiay Tag awnsase w‘%‘amuaumsuamwa
waanu'l.mﬂu'lﬂmuwwaanLtwnuhm'muﬂh viovgliidlade 9 Afe numsﬂlmaa'luwn q Yuil
Aéugnuansuadeléa HTML iy

HTML Wannanannae SGML uasgnitainanides q daudiestuusn duestu HTML 2.0,
HTML 3.2, HTML 4.1 uagdfaanagafie HTML 5 @seglusswinamsiann) uasddinstannguuuy
999 HTML wuulmifiBonfudn XHTML Zeflmmmannsouazumsgiuidanunindnde

HTML figuuuunisvierudie q HTML sgsmuanndelueni annuuasans deistiuidesnin
frdnussssumasluudvhmsduiin wei@alidily @ wqradnsilasuannaiivireefandy
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da cv v v v v ed Vv v
mﬁaumauﬂwuwwmmmanmﬁ‘ssumaxﬂﬂ vmma\imswaawwumnmmaﬂ“u Tag IUﬂ'ﬁﬂ'J‘Uﬂll
ANSUERING

=
A 2.9 guuuunslisunts HTML

il 2.9 asiudn HTML Ssuuuumsi@euiitaleu sxUssneushe Tag fugnu Kol
Tag <html>..</html>  Hudulsenmafidmuaasinevessnans wielviusd
IwasnIuLaTuanIHalagnde .
Tag <head>...</head> uduiIosesenars aeluasdl Tag <title>...</title>
Mdwiunstwuadevesenas
Tag <body>...</body> 1HudaiiiiswasBemnniignazussatoyasing q ifes
Wuansuuminiuledvaas dedarmnu junm Wusu
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< D:\FusnonWaup O)(

| Thisis HTML.

| This is HTML.

d s 1
AN 2.10 M98 NNITUAAINAYDINI Y HTML

Tunsadrefumalagiéinie HTML @euiu annsaldlusunsy Text Editor sing q Jeuld
\u Note Pad , Word Pad =184 w3eagltlusunsuuseinn WYSIWYG (What You See Is What You
Get) Tiluirdosfiodivains Webpage @ssrusanuasminlunisairavth HTML 1y Dream
Weaver, Microsoft FrontPage 41

dnumsFenlfruvionaaeunisviauresendts HTML TistiddeulifuesldTusunsy
Bulusniwaesd (Web Browser) WU Internet Explorer (IE), Google Chrome, Mozilla Firefox, Safari
wardy q Wiy Wuedesdiouanwalnd HTML vsasreenuuusidnes nmuasdes

2.8.3 nw1 CSS [17]

afldlunsifeuiumaluudasniduasduniu HTML Tugausn q lumsideu dume
a1 HTML Agdliifigniauviermuannsaeslsunnung wldtinsimunawiissaelunsuan e
madlassaiuaedeyavaaiumaniuda css

CSS aanann Cascading Style Sheets Aonmyipsufaimesnymilsidumelungua
Style Sheets (M1 Style Sheets Wunwfifinisldiuumunuudilinsnisnisiud Tneamn Style
Sheets aufulnssadienasfuatiuiiinsdaguuuuiasisnysiFousesudr) dausravldnmn
css Tunsdnguuuuuazlasiainwsaenansi@ouainniy HTML Tasaw CSS Fuaunsoldiu
1ﬂwa'mvaa'mu.avummawaummiﬂ'l.wmn'umm XML, SVG uag XUL

- _ .
o)
f%"wﬂi SR o e i i s i s

bedy, div, span eswam:mmmmmmm
v, hh&mﬁm, ér.e, a: ﬁt ° 'add:mas: mc,’cﬁ.c&, éz, &m,'tx
tns, ¥, g, 5, sesp mﬂa, mb, sup, te, ver, 44, 41, de, A
\&: zumaep. tn;:u. imz, iem, teble, caption, thody, tfost, cheet

rergin-top: Opts
mcm-nﬁms 089

ugi.n-letv M:

pmmgwnqm- %’b.

gﬁdinqlu:--utt. ﬂgﬂ' opts

m&:-nqhvudm-mm. gpes

bordag- tewidtheltr-pousce: physicul}
border-right-sidth-rtl ~scngees mmmi:
border-botton-vidth: Ope:
border-left~sidth-value: Opns
M:®:~u:mm»3u~mca' hysical?
bozdar-left uidth-rtl-songse: physicals
border-top~style: rave?

L DR N . Ml [ S T e )

ﬂ'IW‘VI 2.11 fwganw CSS
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mw €SS unpsgruiifvuslnengu World Wide Web Consortium (W3C) anquilide
sefnssTwinUssmaimihidassuuinasguildnuuudumesidn (www)

nwn €55 Ignitannfusnegneraiesaulutiegtuiiionun 4 fushefiude
css 1 Gulduiuifeusuney aa. 1996
css 2 Buldrudaudifeunguniau A 1998
Css 3 Guldautudifeungainieu ae. 2011
css 4 liSuvhmsWaundudiuil 20 fusneu e 2009 usludequgilid
UsMgesinusasiunsldaues CSS 4 oy

Usvleanives CSS

awn €SS sylamivansathadahldnnswaun Webpage shenw HTML Wuidesine
wnntu

A €SS axttlumsdaguuuunanamaliiiuaim HTML feaztatannisléne HTML
Yavas Tnowdaifivausdniifuenasiidunmmn HTML  winhwhldmsuflawasyhanundlald
ety

vlvaunlng HTML teasilesninaiw €SS avthsannisldnmn HTML asilvfuune
Iddufidnaslumeduiu

A €SS Wuntwn Style Sheets 1aw Style Sheets gawiignamnsaldimuaguuuunis
uamenalienans HTML viwnth viennmirdinawmiloutuld Seildnantinsudlufazanusoudly
Wiefuilssududle Style Sheets ooy

vhlmulediiunnsgrumsiznistdon css duasvilinsuansaludosn q gnusuaeuld
DEIUMUNTAY ITUNSUARINAUUNTNTE wazn1suaniauuiiets

Css amnsafiarldamildvarnvans Web Browser vilnasldauduazmnunnBetu

css ferndummsgruiyniiuleddeiiluagiu Tnemsld Attribute wes HTML  ainusis
nansSumetindudesfidatounnuds mssnnesinsegt WaC Sweenunuuztiiliiuledld
a1 €SS lunmsanusiaiulediae

2.8.4 anwn JavaScript [18]
. - a ¢ o - a ¢ d do wwyve
JavaScript  fe nmwreuamesdwmiunisdoulusunsuvussuudumesiiln Afdalasu
- ) . a a oW a‘ U 1 = [0 . d’
rnuilouetnegs Java uag JavaScript Wi awnaniuiideing (MSendudn "aasud” (Script) Bslu
14 LY -3 (4 1 v o v a < « o
nsadnwaziauiulesd Adsudu HTMD) Wweliduledveasgiinisindieulmn awnsonauaues
v v X & aaa ° ) " o a P o a
Aldauleinntu daiiiBnsvieniludnue "wasnuuagdudunuldiiasdd (nterpret) wie
- ' . . . ) Y
13un91 Object Oriented Programming  Aflitnunalunis ssnuuukasWaurlusunsulussuu
Sumesilndmivfileudontv HTML  anunsavirudauwanesuls lngvieusdu - s
HTML waznwn Java teviennsilslaateus (Client) wazvnaila@sviies (Server)
JavaScript gnWanTulag Netscape Communications Corporation aeld¥ein Live
. [ 19 . o v v a 1 w ac .
Script @anu wiauiu Netscape Navigator2.0 ielda3ns Webpage lnsfiasiafiui@sniiasuuu Live
. 1 Ll t L) I L L o a U 4 ¢
Wire sigu1 Netscape 3slisauiiefiu ustm dululasdaiuduivupsssuveesusniwesdielvianunse
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Ansoldamuiunten Java 16 uaglausuuse LiveScript Tmiidle U 2538 udwedelmiin JavaScript
JavaScript @nansavilyl meadadumeiigniausine @ wnnang wasdsannsaldmauiudldlaegne
Nl 1wu m’s'lﬁlméﬂﬁn e nmsnsendamulunesududu

iflosan JavaScript  tagligiamn awsnaiedumaldassiumnudeoims  wavilaau
traulaunniu Uszneuuiiunmuide flastamnsadrluldle muum‘lmum’muauLﬂuamam bl
nsldeueg1anineang saum‘lﬂann’muﬂ'l.mfluu'msﬁ'm‘[ﬂa ECMA  n15¥19uees JavaScript
azdpsiinsutaninusds m"uumaum"nnaﬂn'ﬁ‘[ﬂausﬁamas (Banindu Client-Side Script) Fathu
JavaScript  Seanunsavirnula quvuuus'nwaswauuauu m{]awuumwasmaumwmn
atfuayu JavaScript wda agalsid AafidasseYefle JavaScript umswwumﬂunawu‘lwu 9 89NN

#o Wegtudoneitu 1.5) dufu  dmhlAavesnesdulmi Winuuuswedneduidnddl
aduayuiiorsasiliin Error ol

L4

JavaScript ¥heglslavng

1. JavaScriptv‘l"ﬂﬁa']m'in'l‘ﬁ'tﬂau‘iﬂsLLn'iuLLUUd'w 9 WagliFesRenudu

2. JavaScript uﬂﬁﬁawmauauaanucﬂm'm Lmutuacﬂmﬂaﬂwﬂu N30 Checkbox A
asodeiUaui Tl Wflmm'lmm‘uaaLsﬁuﬂgﬁuwuﬁnucﬂm'mmﬂmu 1fe
Fodtua Javascript efildiviiliduleds q Avaneu GoogleMap snavu
ta1s]

3. JavaScript  ansafeuviawdsuntas HTML  Element I tiufieawnse
wasuwasguuuunsuanmavesulestls viewhuanaiomannsndounie
uamafomlduuudng q dues

4. JavaScript anunsaldmsreaeudoyald duneduileisinsendeyauraduled wu
Email LﬁaLs'msam'faylaﬁmsﬁwﬁwiwﬁaa%umdﬂmnsanﬁm vsatunseneyls
ueeee 1usiu

5. JavaScript awnsalflunisnsnasugldleiiu asavaeudngld 19 Web Browser
ozls

6. JavaScripta31a Cookies (AudayavasliluneuRuneivasldiey) la

Jofuaztaidyvas Java way JavaScript
A15vieuYes JavaScript Watuvuuswes (Sendndu Client-Side Script) datiulidnnm
o i 4 . | A L a d
atlH@Mnedorls wieflvu Adwmsamnsald Javascript ludumald drsfuntwnaniusdau
] ni v o q'u d 4 .
Wy Perl, PHP %8 ASP dadimsudamnuuasyhaufidinisadsviies (Sandn Server-Side
. v O a2y v ac ¢ o o - ' &al 'Y
Script)  MauFadedlduu@ivines Naduayuatvamaniivingu egrelshid andnwae
fananfiviid Javascript  fidedada Asliawiseiuuavdedoyadne q Audivineslagnss
' ] a4 o &8 o v v )
Wwu Mseulnaanndswies L‘Wf)u’]ll']LLﬂﬂGUuL%ULW‘\MiE]’iU?Jm‘J’aQ’lﬂQ‘UﬁJ Wethluiiuuy

d

\@$voed Wusu Aniuaudnuusil Jedinsdesendunte Server-Side Script g (AWA%e

¥

‘ =y 4 L7 1 L.y )
JavaScrlpt fvhauuudsminesas %qmaamﬁ’aLszﬁ'wna%muuaqu‘[ﬂamwwmunu usldidu
fineudn)
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2.9 TWsunsudan1snwn
2.9.1 Notepad++ [12]

Amd 2.12 TUsunsu Notepad++

Notepad++ lWsunsuuseinn Text Editor 1urenwisusuian Open Source @unse
Wnlulauldns o wieseih Source Code TUWmunsaflsl Notepad++ (duldsunsudmiunis
W #3713 uazuily Source Code dufuinwanlusunsy Notepad++ gnadtedunlildanuunu
Notepad 5895Un1sviauuuszuuUiinig MS Windows lasmsidanuduluanu GPL License

Notepad++ Wanmuun1wn C++ 1 Win32 APl uay STL Sevinlilusunsufinuanunsage
vhaldsng meldmsldnuminennsiadosiuaindinnedifivunndn

AuaNURANANYes Notepad++

1.

NS e v

8.
9.

fl syntax  Highlisht  &etaslnisdeulfalusunsuldazain sesiu
nmwreufameslavatsniw 1y C, C++, Java, C#, XML, HTML, PHP, CSS
wardy 9 Snunnung

fisvuudeuly glushe WYSIWYG

aunsofvuALaEUSULAY Syntax Highlight Idles

sEuuRuASaludR

aunsalaenanslavanevansedalunanieaiu

Daenansassganiey o fuiisiIouiiiou
wasuyunadlunislilusunsuldvaneyuues (Multi View) vu-a1e v3e dho-
el

SEUUNTEI WeNSAuMULazUNUTf

soafunsldinndaining

10. Y878uasE 89N YS aR8LUNd
11. saafuldvananten sauvienwlnesiag
o o ) Q d 1}
12. ¥i1 Bookmark shuwndsussiianiufluves ¢ 16
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13, fidunansunieniadulnni drelinrsialaainlagsainduy
o et ° [V Y ° % 4 & &
14, Jufinn1svirauuuuanlastd relinnsinaungy ¢ sasitu
¥ a v - v v
15. Usenausng Theme Aivainvataliisuienldmuainunenis

2.9.2 Sublime Text [11]

Al 2.13 TUsunsu Sublime Text

Sublime Text wufie Text Editor swisiifienmannsageilélunisifeuldn atfuayu
vanenw wnsfugiifesnisuSuusinsviieuienues @mnseas Package \iuanuausald
Lasannsoimuavimenlusunsuldednedng suntsiivun Key - Binding Tnefifumeuuasinas
flalenm awndl Sublime Text s893un15¥ieu daulngasil Package  (druiadumsvineu) v
UNBANNESAINTUNTYINEN 9 VB3 Web Designer wag Web Developer 1y

- HTML

- CSS

- Javascript

- JQuery

- JQuery Mobile
- LESS

- Python

- Ruby on Rails

2.10 Xampp [7]

Al 2.14 Wsunsa Xampp
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v v °

XAMPP 1 Jugalusunsu wmnzdwmiuginesnisiiaes Web  Server \ioldvadeu Web
Application 4 wauriilusunsudtass fingenefiuvany q # 1y Appserv, 1IS, XAMPP dwiu
XAMPP  dedluay  qauiuiiulidafta n1sAadiasnisldiuiisuasninaune uazfiia3eile
wnueldun Apache, MySQL+phpMyAdmin, Mercury Mail |, FileZilla wasfiddaudunissa
Application  Wivane 9 sl Wamuadewmnailusunsy xamep  3aliiderldene lunsldauuey
wandwmeldideulaves GNU  xampPillulusunsuiivangdmiunaasuidou ardusinie PHP
faffugruteya MysQL Samnefu CMS {awan Joomla wie Drupal wazn1sviszuudunsie
swaanldauluesdng

TUsunsudeeRldvainishnds XAMPP

- Apache (http://httpd.apache.org/)

- PHP (http://www.php.net/)

- MySQL (http//www.mysgl.com/)

- phpMyAdmin (http://www.phpmyadmin.net/)

- SQLite (http://www.sdlite.org/)

- FileZilta ETP Server (filezilla-project.org)

- Mercury Mail Transport System (http://www.mercurymail.com/)

v & v Y] a & ° o Y v o c o e
ﬂq{l?j\?q‘UL‘Uﬂ\?mu NAIINNITAARILATAMUAANTIUTBILANIRENN DY (‘I»Uﬂsm”l’lli'l

° v v Y] Y | Y ' o e
sl adrdendn) ssiifondnidushamunuves XAMPP Usinged waz Control #ilfiailu

gauAuYad XAMPP Adtldmseldmuldieunnneasnlatiuanliay

€9 XAMPP Control Panel v3.2.2

Soics Mosse PO} Pots)  Actans

[ ssacee [ ] o ) ooty i ) [ ]

[] pee [ ) oo [ oot | [T ] [ serviomn |

% sy {8 e o] (o]
Temeot

34746 P14 [main] initiafizing Control Pane!
3:47.46 PM {main] Windows Version: Windows Server 2012 R2 64-hit

34746 PM [main]  XAMPP Version: 5,530 n
347 46 PM [main] Control Panei Version: 3.2.2 [ Cornplled: Nov 12th 2015 )
3:47:46 PM [main] Running with Administsator rights « good!

347746 PIA [main) XANPP Inatstiation Directory: "¢\ 5.6\

347:45 Ph [main) Checking for prerecuisites

3:47-46 PM [main] All prarequisites found
&;ﬁm;m%.mmm

|

3

-
A 2.15 wiiee Xampp Control Panel
anaw Apache dudu Web Server gﬂﬁmuﬂ'lﬁtﬂﬂv‘mﬂ%"aﬁ Start Windows Wag MySql i

- Y ' ¥ o a4 w4 to v o ) ° v o« '
wWuideaiu uivasiifsegluaaiue Stop  Aeddlivihau dneids Start  Assyieniudivanlyl



20

v v [J :’l o a 4 -3 < | l; » . o v
foan1sld Sever N RUNNASIIUALATEIND LATBINUNEYNYI SV MMUNIITBN Service YIRBINTS
4 v a v @ v S o e
pan nedaulnen1s NA Start 1 Apache uaitanin Web Browser falanlet 97Ny Ruw localhost
; d &
w30 127.0.0.1 Fadu Loopback IP U8dA38s19uNaY

swazdoavedinduasinawmeifiddy

1. Twama%wé'ﬂ‘uaﬂ'lwﬁt’dmag:ﬁ C:/xampp/htdocs/ ( Wiufiu Appserv fifialvawnas
www ) 5annsovilidenlaiadu php v3e html anduliiil devinis
nagsuldiag

2. Wawe$ Data dm3u MySql ag:ﬁ C:/xampp/mysql/data/ 157a15081e
Inddayaan MySql 1rFes Buinldldiag

3. W& Configuration ved Apache Webserver Aalwa
C:/xampp/xampp/apache/conf/httpd.conf

4. W& Configuration we4FileZilla FTP server AinlWd
C:/xampp/FileZillaFTP/FileZilla Server.xml

5. 'lWa Configuration 984 Mercury SMTP server finlwa
C:/xampp/xampp/MercuryMail/mercury.ini

6. 'lwd Configuration 989 MySQL Server AialWaC:/xampp/mysq/bin/my.ini

7. 104 Configuration ¥83 PHP AalWaC:/xampp/php/php.ini

8. W& Configuration v83 phpMyAdmin falwa
C:/xampp/phpMyAdmin/config.inc.php

9. W& Configuration U84 Sendmail Compatible Interface Aalwa
C:/xampp/sendmail/sendmail.ini

10. W4 Configuration w83 Webalizer Aalwa C:/xampp/webalizer/webalizer.conf

2.11 Apache [8]

Apache fie Web Server fiWaiununaan HTTPD Web Server Tng Apache azviwmiiiflunns
§aflu Homepage wavds Homepage U8 Browser #ifinsiSonidnluss Web  Server fiifiu
Homepage tuay Fetagtudalddndu web Sever fmmuindefiounilosaniuditouldiy
vialan Bnta Apache Safugensiuasuuu Open Source Adialyiyanavialuanusad NS ANN
dausa 4 1 FovliAadu Module iausslominnnuneu mod perl, mod python wie
mod_php uagvhensaufuamnduldunuienduiisndmuesiivuinsiiosms HTML aghadien
Tasaunsamiannilvanlaain www.apache.org

uan9 il Apache Ssfimuanusadu 4 fewu msdudufyana wiaiiunuaeadely

] g A A .7 - t 4 ]
nmsdoassinluslorea https  (mod ss  uassell Module  Bu q AldSuauiionls iy
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o0 v v ¢ o @ Wy . o ]
mod_vhost Whilvanunseadleasiiafiounsluiniendeaiuld wie mod_rewrite Faduiresilod

2zt url veaduiiusnudneidu

2.12 MysQL [9]
MysQL fie TWsunswszuudamsgudesaiimunlnsuish MysQL AB fwthifudayastng

Y
g v |

Wuseuu sessusds soL Wuedesfledwiuifudeya deddsmturdedienielusunsuduetng
ysans ilelildssuuauiisesiu mnudesnisvasdld Wuhanuswiuiasesuinisiu (web
Server) IitelUSNsuAn waRSURIVIauileIoeuinig (Server-Side Script) 1@u n1w PHP,
A aps.net w3en1w ISP Wudiu vieviusauiulusunsuuszand (Application Program) L
A1 Visual Basic, A1 Java wienwn C# udu Waunsugneenuuuliamnsavilsivy
seuuufiinsivarnvans wasdussuugudaya Open Source Aigminluldnuunniigauseian

LY L4 . ] L%
msdaiudeya (Database Storage Engine) Miafusyu

- MylISAM anunf (Default)

- InnoDB afuayumsYimstuueadu (Transaction) wuy ACID

- Memory nsdadivlunhemiudh Widumansdiesmiienrusing wesniduld
Tumbgaruswhvliausalunisieugeunn

- Merge Wunssau Table wany q fliuanwa vioudlviaiiouwduteyaain Table
\AEn

- Archive mngdwiumsdaifiudeyawan Log File Yoyaitlifasinnsdad (query) vi3e
Wew q WuLog  File euselomilunisnsnnaeudounds (Securty  Audit
Information)

- Federated dmiunsdafiuluutanevne (Remote Server) wnuftezifunisdaiunuy
Local wileumsdaifiu (Storage) LLUU%'u‘]

- NDB dwiunisdaiivuuundawmes (Cluster)

- sV ifiutayannn Text Indlasandeiniamune asssn (comma) umuusdilad

- Black hole

-  Example

wiindoyai MysQL adfuayuuiaduanssanudnlvgq
1 wiadoyaiiduiiay
- BIT @41#u MyiSAM, InnoDB, Memory)
- TINYINT
- SMALLINT
- MEDIUMINT
- INT
- BIGINT
- Float
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2 siindoyatifeaiuiuiiuazia
- DATETIME
- DATE
- TIMESTAMP
- TIME
3 siladeyafifeiuisys
- CHAR
- VARCHAR
- BINARY
- VARBINARY
- BLOB
- TEXT
- ENUM
- SET

MysQL uaitenldiunndmiugudeyadmiuiules wu Mediawiki uag phpBB way
a s ' w o o val & CR ) a P s |
fouldausutunelusunsy PHP Falinavladeinlug ssiulanndlionsuiawmesdsingg Navasu
1 4 1 Qs dl’ A o ] L
N5l MySQL  wag PHP  aaugiuly uenanil vangnrsilusunsuitanunsayinausiuny
grudoya MySQL #5ude w1 C, C++, Pascal, C#, Java, Perl, PHP, Python, Ruby Uazn1w1du
[ 4 t o o Aa 1 1 ] d‘ ' [ 4‘
1Hamusiu AP dwsulusunsuifnsaniu ODBC s diudonsenuntw1du (Database Connector)
WU ASP anansaisentd MySQL suvne MyODBC, ADO, ADO.NET usiu

2.13 phpMyAdmin [10]
phpMyAdmin ﬁandsLmsmﬁqnﬁ'suuﬂma'lﬁ'mm PHP iiteldlunsuimsdnnisgudoya
MySQL wnun1sAgeds Lﬁmmn51sts'l‘z’j'§'m°z’fay,aﬁﬂu MySQL U'Nﬂ%u’wsﬁm'mﬁ'm'mLLassJ"w'm
Tumsldan fofulaindesdelunmsdanisgdeyn MysQL Fuunidlelaunsodanisia DBMS
By MysqL Ideuazavandetu Tne phpMyAdmin fiaduedadlovianilslunisdanisiues
phpMyAdmin iudauseussanuiiadrelnentsn  PHP elddannsgiudeya MysQL s
Web  Browser laganunsofiszyinisairegrudeyalmi vievinntsadne TABLE  Twiq uasdall
Function Mlddw3un1svaaaunts Query Foyadisntun sQL wiauduifu Ssanunsaviinis insert
Delete Update w3ausinszvidld frdewineg wiloufufunisl¥nne saL lumsadhamsedoya
phpMyAdmin Julusunsuussian MySQL Client ﬁawﬁqﬁ%‘lumﬁmmﬁaga MySQL 1
Web Browser lalagnsa phpMyAdmin fifagviauun Web Server 1u PHP Application #ildf
muquﬁ'ﬂms MySQL Server mMua1150u83 phpMyAdmin fig
- @3uavay Database
- a¥uazdnns Table 1y unsn Record, au Record, uily Record, au Table, ufly Field
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- aawindnddnluiududeyalumsidld
- ywaasy (Query) shodda sQL

phpliys
Welcome to phphyAdmin
i
. i ]
" | ]
&Miw A e mé % EA ;\"W
t _ (Y

AW 2.16 wieine Login \ihg phpMyAdmin

2.14 JQuery [19]

jQuery f® JavaScript Library %ﬂgnaamwumlﬁa‘lﬁmitﬁau JavaScript tudnetu Suiteds
udaianW" JavaScript 1?14111158"]ﬂﬂ?6£j<18'1ﬂLLGiE]EJ"N‘Lﬂ winuAnsl JavaScript 1ileUszgndfuay
U (Client-side JavaScript) thuflefefigasnnenfivtu eanilidrfurendu wimiwesudazeeity
DOM API iusiu jQuery Teftaruilinunlneisiouilesidunasdnssnousing g ASwdulililuguves
Library sasuldniisnaedesdewsne JavaScript wane 9 vssiafenadeuldduasvieioud
vssviadieawiniu

jQuery ﬂv’ugn‘%ﬁuuasﬁ’wmiﬂa John Resig uagldilafmadradumnistuiouunsiau U
A.71. 2006 TneifiulAsan1suuu Open Source (MIT 3 GNU GPL) jQuery u JavaScript Library 7
Lﬂuﬁﬁaumﬂﬁqmﬁmﬁqmwﬁ JavaScript Libraries w§e Toolkits 8y q 8nunueeriigy Dojo,
Prototype, Yui \dusiu wmuafl jQuery Wuiiouetaminamizliurudeveanisldnuiioes
w&nves jQueryuanINAMIBUd jQuery Srusenaulufelinedeing q unute Faanunsadasu

L S

[ 1 <y &
Jungunenuanlansd

HTML and CSS Selection
y . v PRy . a4 o P v w [
drufifolaindufinesndnues jQuery AeWiaesmiuadesiunisdhfls Elementsuas CSS

mnazilIsuilsuiuns@eu JavaScript odlaumseine DOM APl ules
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v, °o Qv v et ' Vi & - ) v o
1314 jQuery agvildisanunsndifle Elements wag €SS aqladesduasinunanliind

A4 o o . . . = v d a v od i &
Aefsfimsilu Client-side JavaScript unufiszidu DOM API (SuiaSaudar@ojQuery Aunanfaesid

o d » o } ‘v
Aafinuielinis Query Elements viladnetu)

HTML and CSS Manipulation

<

' v Y a - e 9 v & ) -4
MINLUALSIBDINTTAALUEAS LLf‘ﬂ’ULWNaﬂ Element W1395U85095UANUADINITUY ‘Nﬂlﬁlﬂiu

@ o Cal 1 - = Pr| v
fuRaasneuusiiaune oy
- Events
d 1 2 24 . 1 v U
\599v89 Events  avAputralutaymlu JavaScript wsazanuldidriiuveaiv
¢ P & - P v, ) < a
wsriwesuatgmisvanamiavualudiannly jQuery wssiussnsivasusewilnues
o ¢ 1 %4 o s
VBUUsTIwasms nudnlusis

- Visual Effects and Animation

s do o

Visual Effects uag Animation Wuwmaliadunianmdslasuanudienlumsinivly
Ya90u Wy n1sednasuan AnmiussdesusngTusuanilelaguniw sunufiay
Aouramely (Fade-in  way Fade-out) udu uas jQuery Aldindouileritusing 4 ife
seefudavanililvuda
- Utility Functions
Utility Functions {umanilaidutugruandodonldidmusenis
- AJAX
AIAX WBudnuilaguuuurainisiBeu Web Application luilagiud jQuery Alvinlw
nsdeu AJAX fudretunindiu
- User Interface (Ul)
ul M?’aﬁﬂngm?ﬂnﬁ'u‘[umj JavaScript Developers 31 Widgets sfufifi@ Controls
e q AensiivFessniviiusiulaiflu HTML vhuiesefiitu Tab, Menu, Tree, Calendar
Juiu jQuery Aldmssuliliudiduniulasuenaaniludnlasinisdesus Widgets
UINTIFIUYD jQuery anfivesdnfiadewIeudioutu Toolkits U 9 WHTELNTONIRN
elalugures Plug-in
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2.15 VBScript [20]
VBScript hufhuduisues Visual Basic (VB) %asmwwaamwwLtasnwstﬂauﬁumumnwhqr'fu

w5l VB wtﬂumswaumﬁ’q‘lmwunuuawal,ﬂ%uﬁmsu Desktop Dusulng ud VBScript 1
Snwaznsifoumdsniudeensldiuuudunediln Ssauaunsaves VBScript
qmﬂszamﬂamummmau‘lm‘l‘wnu Web page
fugruilensnsues VBScript Sufifilde

- gllavesdaya

- nsnvuasiuls

wiinvetaya

wiindeyaues VBScript 1u flogifissviinie tufle wliafoyauuy Varant edayandail
annsafiagldteyaldvnaia Fusgfunistmuanisldouveldias wasfimsmsuindedie
Function ¥ Function #iiMl#lu VBScript fuasAunduanliibuuuy Variant 1wuify danfudeyad
yhnsdsinusEnine Function  u anunsoflasiBuldvis Mavidsdevedeyauvudaian ey
Tusunsuamnsafiasyiili vBScript hidayaidasnsawinufuliogluguvesiudl wianandls uas

kel o 3 VQ‘: ' < o
‘UOi‘J,aLL‘U‘UWJLa‘lJNUﬂWNWSO'[’l‘J‘lﬂGIGLLGI Boolean 9337u47U

Al 2.17 fudsuaseiavesiudsly VBScript
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FuUsuazeiinvessaudsmstmunsiauustu VBScript susdretuntstmundrfaudslu
VB uslu VBScript ﬁ'wﬁmaﬁayjaﬁag}ﬁawﬁﬂLﬁmﬁmmu Variant  safunisuszniasaudslu
VBScript aglaliasenSamidounulu vB wulu vB Thusreedasinsussnadauusiaunisimunsn
yaeauys wilu VBScript  Jaulisndudesuseniadauusild inmanunsnmussvesiuysidia

| aa 4 o 4 v X v v oo ow a4 W Yy v o a RLY
ﬂ’Ju’Jﬁﬂ'ﬁmwamLL‘LJS‘LJU%maﬂ‘uumumamaﬂw‘swmmmwf‘ﬂ.ﬂ ULARBINAIUETIIIAUY 255 AYDNYT

2.16 Visual Studio [21]

Microsoft®

Visual Studio

A 2.18 TUsunsu Visual Studio

. . . a v ¢ o < ) v ¢« ¢
Visual Studio (3aaagdle) Ae WUsunsuimilamiluesesdiendietaugeniuiiuasssuy
a1 q aanunsadnsedearsnaneiuneumesldlussduniiuds uidtliamnsowmunduszuy
[ ° o P v o X
0el8 munzandmsuniwn VB wag VBINET lssannlulasgenalaimuilusunsuwasnieidusin
K nd t 4 vd [ [ L ¢ o A s 1 ¥ e
mgiuieiildaulidariunasiu Fainlusunsuwedastiadasdlamnldlunsiauisesenldiia
] < 3 3 a Q/ 1
Wuszuusn 9 visluiuled uasuendiadusing 9
[ 8 a S <t LY o o e o o LY « ¢ 1 ot
sthAraagiledudulusunsudmiliniluaiedenieiaumwenduiiuasssuusineg 3
TWsunsuliinsindedeanstureufinneslussduniiuds wildansawmundussuuldmonuies
v 9 A & v o ' va & « ¢ ' 4 °
WniWauaviiadsdesvesiusunsuunldwauise vifalugensiuiiuiassuudng q iatiesudy
ANNALMIN uagaaan1svieukasteRanaialaidusdreunn

2.17 Wonderware InTouch [13]

Wonderware InTouch Hulusunsudmiuiindenugldamnmumiaminge Human Machine
Interface (HMI) #iflmviuaounniign uarlfaudeiigaluisaman Tnefiuianssunsiinileen
Beu rwazmnlunisldon wasnmdeudefliflasiiou uenmilellannsiinuuudie q dWedn
Wondadauendieduiiazsjatiunsairademitianumnefndndussdnsfamssuiuaunis
wAnuaznsUsEndaalddng Wonderware InTouch Sufindnanmwlwfusznaunisldausauiu

< Vv 1 ¥ - ¥ ¢ 1 L4 = a a ¥
w3pddnslugnamnssusan q laasnindsiu Fedemalvuseansnmlunisndioiuiu
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A 2.19 TUswnsy Wonderware InTouch

dmsu Operator R]e‘ﬁLﬁ‘Nﬂﬁ‘NLLﬂSﬂ']’iﬂ’JUf’}llﬂisUﬁuﬂﬂ‘i‘U@\‘l‘[’EN’mLLUU Real-Time

y oy
A97inaulawes Wonderware InTouch
1
) . 1Y [ V1 P
2. @Sy Engineer InTouch ldeanuuu HMI Tildaulddeieninumunsanlunns

dunanmsal asvaeu wazuilelgymlunssuiunisvihau

3. dm3U Managers sidrladenng q MAedulunssurunsudniieliaiuise
aufiunslasensviunan

2.18 CSV File [22]

CSV iau191n Comma Separated Value \hilwddearudsunvmidsiilddmsuifudoyalu
sUuuuns HieSemmnegania vierei () lunisuausiazeediun Tnsunftsiansatufinlad
910 Microsoft Excel eanuulu Csv Indldlnunse v3e a19ldlud CSV a1nnns Export Iiidaan
szuugndeyadu q lagunadmivgldauriluinesldiusunsy Microsoft Excel Tun1siln el
uansraluzuLuumsne wazviliguasaaanldine uazasmnunniu uiisdsamselfiusunsy
3u 9 Ualwd csv Idnse

yausuvadlug CSV File

- sesfunisldauiulusunsugrudeyasine s9uvis Microsoft Excel

- AR S uadnunn

- sessun1silalndmelusunsu Text Editor $uva Microsoft Word

A U ¥ - 1 U
- agU Wld csv luBnUssuavlvidid ey wavauiidreufunesodreununled ununtyTuay
a o - ) ¢ & ) @ P ) |

N5y urunuaznsaana dnaslinsld csv  Indiivelddmiunisivenlesdaya e
Uszananateyanaly
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2.19 Dynamic DNS [23]
. [= a 1 d ° L% A A L7 -ﬂ' d <
Dynamic DNS 1Huuinisdne «q fannsaviiisdenlesesslsdnienisnden (Hostname)
a ¢ v oo o 4 ' a ¢ Y
vusvuusuwmesiiadniu 1P Address Tdsuudasegiaue Tulanvassyuudumeiidatiuasd IP
1 o w U 5 A ° A 1 a (4 ] 1 4 ¥
Address agedfn studionavinisitousedumedidedi ISP venn WAasld 1P Address
o . <t o ' y Y a
4203517 (Dynamic  IP Address) %vzildsuudategaasaiianane weldlunsdndaussuy
a < " o - ° Y P I a ¢ v
Suwefiliniionuosuladegiuiawd Welafnuniauvitnisdanisideusdedumedidauds 1P
. - ' v 4 d o 4 | a ¢ d o v v o 1
Address  sananifargnuandnelulirudy q Mhnsdeusiedumesilaueniu Whiuieni

} 4

. o 3 o v o v a1 a ¢ o v o e o v
Dynamijc P Wmma‘linmamﬂmmaﬂmimS'Lﬁ'lﬂi@,ﬂam’ldﬁﬁﬂﬂmuaumaimm A NYUNILTADN

Vv

=

o < y & [ (Y. o 1 4 N

IP Address vesnaaiues Fadsllozlidwiasndudn IP Address Ainaildunduwuy Dynamic
{ ' ' ° o v v o v 9 v a s = o et
Wasuuwlasegiane q wsehnadnduiiasdesvendauiideiniadigndesiestadi insesludn

v & < v
vaerudoll IP Address vanauUdeudueieslslund

2.20 Forward Port [24]

3 Forward Port Ais n1sfiwumdumavesdeyaiidnsaitwnd Router T Forward Tugs
\nFesdieguds Router MY IP mulu Taefivdnmislunts Forward Tasmsiansanannmaneias Port
finnsiaidu wwag Service wiawan Application usazwiinasiivarnvateias Number Port fildn
wdasedeaaifuvesiiadasianes Tnsavdesinisfedni driimsindedunain Port Number
w9l Forward Sayamaniulugundesilagnds Router 1P ogls 1y dusdl IP 93¢ 1 degil
Router udifl Server fisuwan Service #ine q Vinaneslunfetrenielu 894 1P u Local Fusn
soansligléemandrsuendaseidnngs sever waduld asfesimatmuanishindedamig
TCP/UDP Port manglaveels 3¢y Forward wiumsluds Sever dalvu

2.21 Switching Hub [25]
. . ad u A % ) v 4 a Cal & | o a ] ﬁ [y) [
Switching Hub finvdnAa@ausalieTasreufuneiisegauasnanunsofndedeasiuls
' g o ¢ v 4 ' - [ )
wade 9 nRedugunsaldwivweusaguniallussuuiaiededisiiei
[J | o v o g 1 ¢ = Tl
Hub evinufl Layer 1 viwdanudrdygin wu lussuuaietiell PC 10 w3eudle
PC1 dmamsdedayaluda PC5 Tuvaueiiu PC e ashiawnsadsoyald
. ° d o = [ 1 AJ 1 v (Y 4
Switch 98vi191uf Layer 2 avyiemumilounu Hub wil aueil PC1 dediayaluds PC5 PC By
7 azdsannsadsdayaliwiouq My
Layer 3 Switch fiagunsallun1via Routing (Fudsdayasewiradnmisn) muneanlums
° a¢ o v ) ' P~ a v -
lldlussuuidaifanidnisldau VAN (VAN W@untsudmeiveeg fiflegluaing Whduiaiiou
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csvexportll  ifiudeya Tag Name yowmdioifea A Tag Name w18 ID101-D150
csvexport12  ifiufaya Tag Name yomiialfien A Tag Name vanaua ID151-D190

csvexport21 LﬁU‘fJ'al‘J,a Tag Name ‘anﬁmﬁlm B Tag Name wiguwav 1D201-1D250
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csvexport22  \fiutaya Tag Name yowilaidien B Tag Name winewav ID251-1D284
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#n3Uviuag csvexport1l laganiaae1aun 20 Tag Names
DIM path 1 AS MESSAGE; DIM path_2 AS MESSAGE; DIM path_date AS MESSAGE; DIM path_save AS
MESSAGE;

DIM day AS MESSAGE; DIM month AS MESSAGE; DIM hour AS MESSAGE;DIM minute AS MESSAGE; DIM
second AS MESSAGE;

DIM MsgTag AS MESSAGE; DIM TIMESTAMP AS MESSAGE; DIM N AS INTEGER; DIM i AS INTEGER,;

DIM ID_101 name AS MESSAGE; DIM ID_102_name AS MESSAGE; DIM {D_103_name AS MESSAGE; DIM
ID_104_name AS MESSAGE; DIM ID_105_name AS MESSAGE;
DIM ID_106_name AS MESSAGE; DIM ID_107_name AS MESSAGE; DIM ID_108 name AS MESSAGE; DIM
ID_109 name AS MESSAGE; DIM ID_110_name AS MESSAGE;
‘DIM ID_111_name AS MESSAGE; DIM ID_112 name AS MESSAGE; DIM ID_113 name AS MESSAGE; DIM
ID_114 name AS MESSAGE; DIM ID_115_name AS MESSAGE;
DIM ID_116_name AS MESSAGE; DIM ID_117_name AS MESSAGE; DIM ID_118_name AS MESSAGE; DIM
ID_119 _name AS MESSAGE; DIM ID_120_name AS MESSAGE;

DIM ID_101_val AS REAL; DIM ID_102_val AS REAL; DIM ID_103 val AS REAL; DIM ID_104_val AS REAL; DIM
ID_105_val AS REAL;
DIM ID_106_val AS REAL; DIM ID_107_val AS REAL; DIM ID_108 val AS REAL; DIM ID_109_val AS REAL; DIM
ID_110_val AS REAL;
DIM ID_111_val AS REAL; DIM ID_112_val AS REAL; DIM ID_113 val AS REAL; DIM ID_114_val AS REAL; DIM
ID_115_val AS REAL;
DIM ID_116_val AS REAL; DIM ID_117_val AS REAL; DIM ID_118_val AS REAL; DIM ID_119 val AS REAL; DIM
ID_120 val AS REAL;



IF ($Day < 10) THEN day = "0" + StringFromintg($Day,10);
ELSE day = StringFromintg($Day,10); ENDIF;

IF ($Month < 10) THEN month = "0" + StringFromintg($Month,10);
ELSE month = StringFromintg($Month,10); ENDIF;

IF ($Hour < 10) THEN hour = "0" + StringFromintg($Hour,10);
ELSE hour = StringFromintg($Hour,10); ENDIF;

IF ($Minute < 10) THEN minute = "0" + StringFromintg($Minute,10);
ELSE minute = StringFromintg($Minute,10); ENDIF;

IF ($Second < 10) THEN second = "0" + StringFromintg($Second,10);
ELSE second = StringFromintg($Second,10); ENDIF;
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TIMESTAMP = StringFromintg($Year,10) + "-" + month + ™" + day + " " + hour + ™" + minute + ™" + second ;

path_1 = "EACSV_File\";
path_2 = ".csv";
path_date = StringFromintg($Year,10) + month + day + hour + minute + second ;

path_save = path_1 + "datalogging" + path_2;

N=90;



{SHOW TAGNAMES}

ID_101_name = "DIC101PV";
ID_102_name = "DIC102PV" ;
ID_103_name = "DIC103PV" ;

ID_104_name = "DIC104PV";
ID_105_name = "DIC105PV" ;
ID_106_name = "DIC106PV" ;
ID_107_name = "DIC107PV" ;

ID_108_name = "DIC108PV" ;
(D_109_name = "DIC109PV" ;
ID_110_name = "DIC110PV" ;
ID_111 name = "DIC111PV";
ID_112_name = "DIC112PV" ;
ID_113_name = "DIC113PV";
ID_114_name = "DIC114PV";
ID_115_name = "DIC101SV" ;
ID_116_name = "DIC102SV" ;
ID_117_name = "DIC1035V";
ID_118 name = "DIC104SV";
ID_119_name = "DIC1055V" ;
ID_120_name = "DIC106SV" ;

{SHOW TAG VALUES}

ID_101_val = DIC-101-PV ;
ID_102_val = DIC-102-PV ;
ID_103_val = DIC-103-PV ;
ID_104_val = DIC-104-PV ;
ID_105_val = DIC-105-PV ;
ID_106_val = DIC-106-PV ;
ID_107_val = DIC-107-PV ;
ID_108_val = DIC-108-PV ;
ID_109_val = DIC-109-PV ;
ID_110_val = DIC-110-PV ;
ID_111_val = DIC-111-PV ;
ID_112_val = DIC-112-PV ;
ID_113_val = DIC-113-PV ;
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ID_114 val = DIC-114-PV ;
ID_115_val = DIC-101-SV ;
D_116_val = DIC-102-5V ;
ID_117_val = DIC-103-SV ;
ID_118_val = DIC-104-5V ;
D_119_val = DIC-105-SV ;
ID_120_val = DIC-106-SV ;

{File Write Message}
FORi=1TON

[Fi==1THEN
MsgTag = ID_101_name + "," + Text(ID_101_val,"### ##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==2THEN
MsgTag = ID_102_name + "," + Text(ID_102_val,"s### ##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==3THEN
MsgTag = ID_103 name + "," + Text(ID_103_val,"### ##") + ", + TIMESTAMP;
FilewriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==4THEN
MsgTag = ID_104_name +"," + Text(ID_104_val,"###.##") + ", + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==5THEN
MsgTag = ID_105_name + "," + Text(ID_105_val,"###.##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==6THEN
MsgTag = ID_106_name +"," + Text(ID_106_val,"###.##") + ", + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==7THEN
MsgTag = ID_107_name + "," + Text(ID_107_val,"###.4#") + " + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==8THEN
MsgTag = ID_108_name + "," + Text(ID_108_val,"### ##") + " + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==9THEN
MsgTag = ID_109_name + " + Text(ID_109_val, "###.8#") + " + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==10THEN



MsgTag = ID_110_name + "' + Text(ID_110_val,"### ##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==11THEN
MsgTag = ID_111_name +"," + Text(ID_111_val,"###.##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==12THEN
MsgTag = ID_112 name + "," + Text(ID_112_val,"###.##") + ", + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==13THEN
MsgTag = ID_113 name +"" + Text(ID_113_val,"###.##") + "," + TIMESTAMP;
FilewriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==14 THEN
MsgTag = ID_114_name + "," + Text(ID_114_val,"###.4##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==15THEN
MsgTag = ID_115_name + "," + Text(ID_115_val,"###.##") + ", + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==16 THEN
MsgTag = ID_116_name +"," + Text(ID_116_val,"###.##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==17 THEN
MsgTag = ID_117_name + ", + Text(ID_117_val,"###.##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==18 THEN
MsgTag = ID_118 name + "," + Text(ID_118 val,"###.##" + " + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==19 THEN
MsgTag = ID_119 _name + "," + Text(ID_119 val,"###.##") + "," + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

IFi==20 THEN
MsgTag = ID_120_name + "" + Text(ID_120 val,"###.##") + " + TIMESTAMP;
FileWriteMessage( path_save, -1, MsgTag, 1); ENDIF;

NEXT;
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mndesansviimsudlaliidfusutug szdewihnisyiuusdleyasiieg Tuarsuvives Quick

Function #4il

DDAID_301_names AS MESSAGE; DI ID_101_same AS MESSAGE; DM ID_103_swms AS MESSAGE; DM ID_104_nane A MESSAGE; DIM ID_105_rame AS MESSAGE;
DDMID_206_same AS MESSAGE; DIN I_107_seme AS MESSAGE; DO ID_102_sams A3 MESSAGE, DIM ID_109_same AS MESSAGE; DIM ID_110_seme AS MESSAGE;
DBLID_t11_same AS MESSAGE; DI ID,_ 113, jasis AS MESSAGE; DIM ID,_115_nars AS BESSAGE; DOA ID_ji 14_nsze AS MESSAGE; DI ID_115_tme AS MESSAGE;
DA 316_soms AS MESFAGE; DO ID_117_sues AS MESRAGE; DI ID_}18_name AS MESSAGE; BOM ID_119_psze AS MESSAGE, DIM ID_i20_mame AS MESFAGE;
DIDLID_121_sanes AS MESEAGE; DOM ID_122_seme AS MESSAGS; DIM ID)_{23 macse AS MESSAGH; DDA ID_126_sums ASMESKAGE, DIM ID_125_same AS MESSAGE;
DO ID_126_gams AS MESSAGE; DO ID_127_saoee AS MESSACHE; DIMID_173_swrae AS BIESSAGE; DIM ID_129_nane AS MESSAGE; DXM ID_130_Saten A3 MESSAGE;
DIMID, 131_suwe AS MESSAGE; DDLID_i32_seme A8 MESSAGE; DIM ID_{35_game AS MESSAGE; DO ID_i34_pame AS MESSAGE; DM ID_135_twme AS MESSAGE;
DCID_I34_came AS MISSAGE; DM [1_157_pune AS MESSAGE; DIM ID_133_sacwe A5 MESSAGH; DD ID_§39_oame AS MESSAGE; DOM ID_140_pazse AS MESSAGE;
DDMID_141_sama AS MESSAGH; DM ID_143_teme AS MECSAGE, DIM ID_143_nsme AS MESSACE; DIM I_t44_pane AS MESSAGE; DXM ID_{45_poma A3 MESSAGE;
DIM ID_346_aame AS MESEACE; DIM ID_147_nuste AS MESSAGE; DIM [D_143_gamee A3 MESSAGE; DIMID_i49_parse AS MESSAQE; DR ID_150_sems AL MESSAGE;

IHMID_101_val AS REAL; DTM ID_102_val AS REAL; DIM ID_165_vel AS REAL; DI ID_104_val AS REAL; DIMID_{03_vel ASREAL;
D ID_106_val AS REAL; DI ID_107_val AS REAL; DIM KD_)68_val A3 REAL; DIAJ ID_109_vel AS REAL; DB ID_1:0_val AS BEAL;
DIMID_11_vei AS REAL; DIM ID_112_val AS REAL; DB ID_$39_val AS RRAL; DIMID_114_val AS REAL; DRAID_Li3_val AS AEAL;
DS ID_116_val A% REAL; DD ID_517,_ val AS REAL; DIM [D_113_val AS REAL; DIM ID_119_vel AR REAL; DI IT_120_val AS REAL;
DEMD_121_val AS REAL; DO ID_122_val AS KEAL; DM 1D 123_val AS REAL; DIM ID._{24_val AS REAL; DM ID)_123_val AS REALS
DIMID_128_wal AS REAL; DIM ID_127_val AS REAL; DEM ID_125_val AS REAL; DM ID_219_vel AS REAL; DM ID_130, val AS REAL;
DM ID_131_val AS REAL; DIMID_)32_val AS REAL; DIM ID_193_val AS REAL; DIM [D_134_val AS REAL; DIM ID_135_val A3 REAL;
DIMID_{36_val AS REAL; DM ID_137_val AS REAL; DIM ID_138_val AS REAL; DR ID_{39_val AE REAL; DIM ID_{40_val A REAL;
DIMID_341_val AS REAL; DIM ID_142_val AS REAL; DEM ID_I43_val AS KBAL; DIA ID_144_vsi AS REAL; DIM ID_143_vad AS REAL;
DA ID_146_val AS RBAL; DIM ID_347_val AS REAL; DD ID_145_val AS REAL; DM ID_{49_val AS REAL; DM ID_150_val AS REAL;
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TIMESTAMP = KiringPromleeg(S Year, 10) + *° + mogth + *= + day + = * + hoar + ™= + minnie + = + second ;

psth 1 = "ECEV File”; { FILE DIRECTORY)
pah 2= "cavy l§ FILB TVFE}
path_date = Suingt'rominty(sYear, 10) + mesth + day + hour + sincts + vecod ;

podk_sdve = path 1 + “datalogging® + path 2,

20m90; ¢ NUMBER OF TAGS}
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AN 3.7 Quick Function Tudwunisiwundauazlaianeivedluddoya

«.9 1 ooy v »
path_1 = “shuniwedlndlnidaneindeanisiivlwdidoys
path_2 = “uanavesiwddaya” (rsasdu .csv)
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path_save = path_1 + "ua1Wawa:g,awmaanﬂ3LﬁU + path_2
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{SHOW TAGNAMES}

ID_101_game = "DICIOIPV”
ID_102_pams = "DIC102PV",
ID_103_game = "DIC103PV" ;
ID_104_game = "DICI104PV";
ID_105_name = "DICI05PV" ;
ID_106_pama = "DICI06FV" |
ID_107_gams = "DICI07PV";
ID_108_name = "DIC10SPV";
ID_109_name = "DIC109PV";
ID_110_game = "DIC110PV" ;

Al 3.8 Quick Function Tudurmunade Tag Name

wd v v v N | »
ID_xxx_name = ‘ua‘wmmn'ﬁ'lmmmlug']umagaﬂaq Tag Name A1 xxx

¢ 1o ] d v Ly L2
Faliisluindeasdeaniiounu Tag Name vasilusunsy Wonderware InTouch

{SHOW TAG VALUES}

ID_101_val = DIC-101-PV;
ID_102_val=DIC-102-PV;
ID_103_val =DIC-103-PV;
ID_104_val =DIC-104-PV ;
ID _105_val=DIC-105-PV;
ID_106_val=DIC-106FV ;
ID_107_val=DIC-107-PV;
ID_103_val = DIC-108-PV ;
ID_109_val = DIC-109-PV ;
ID_110_val = DIC-110-PV;

Al 3.9 Quick Function ludaurwun Tag Name

ID xxx_val = Tag Name 29nlUsunsu Wonderware InTouch Fafl socx
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($Minute mod 2 == 0) or (SMinute == 0)
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inverted navbar

Modlty the ook of the navbar by adding .navbar-iaverse

EXAMPLE

Hofme

<nav <lass="navbar nevbar-iaverse™>

> o Y
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4.2.2.4 nraWddayaivaslugudeya
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NAME, VALUE.TIMESTAMP) VALUES (PICI0IBFV 50000261 16512 1H:0630)
RAME, VALUE TIMESTAMP) VALUES (PIC20IAP\ S0 00,201 2.08+12 1H00ar)
HAME, VALUE, TIMESTAMP) VALUES £PI0202RPVH00.00, 201 7-04-12 180647}
(NAME, VALUE TIMESTAMY) VALUES (MCI0IAPV 29000 301704013 18060403
e (AN, VALUE TIMESTAMP) VALUES (PICIOIBFY, 350,00 01 T-04-13 1808403

MBINSERT xmou (HAME, VALUETIMESTAMP) VALUES (FICIDLASVIM 196,00, 261 3-06-13 18:08:40)
SLSDUSERT INTO dic (RAME, VALUE, TIMESTAMP) VALUES (FIC20IREV'-200.0772301 7-53-13 18:0640)

INTO i (RAME, VALVE, ) VALUES FHICZD2ASVH30.00,2513-24:12 15:0640)
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336DNEKT INTO b (NAME. \-ALUL CAMPY VALUES (TUDIR' 607,201 T404-12 19:06:40°)
ITINSERT INTO di (RAME. VAL MESTAMTS VALUES CTEXOIATION 201 %0012 16-05:4))
R26DGERT INTO die (RANE. muznmsu\m\um CTLIOVER 78,00, 201 100-12 1606347
mxmmr INTO dit (RAME, VALUE.TIMERTAMP VALLES CTLIDAY 10,00, 201 10013 I9:0600)

BNTO die (NAME, VALUE. TIMEATAMP) VALUES (TID3E 000X, 201 T.24.3 2 10820}
mmxr INTO di JAME. VALUE TIMESTAMP) VALUES (TUOAA S1C 2050812 $4:04:80)
33SDNSERT [NTO die (FAME, VALUETIMESTAMP; VALUES (TIZ04B 926,201 70412 180640}
IPKSEKT INTO dir KNAME, VALUETIMESTAMP) VALUES CTIS0IA I 02,2D10-08- 11 19:56,40)
ALKERT DNTO die (RAME. VALUE TIMESTAMP) VALUES (TIX08B.84.00, 201 04632 H:0A40)
IIARSERT INTQ des RAME. VALUR TIMESTAME) VALUTS CFITHL TI00P2017-040-12 160600
I3EDUERT INTO dk (NAME, VALUE TIMESTAMP) VALUES CFIM3A’ 087,201 7-04-12 13:05:40)

BRUINSERT INY0 die (NAME, VALUETIMESTAMP) VALUES mww-wwx' 18.08:40)
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MSIRMERT INTO dic (AAME, VALUETTMESTAMP) VALUES (LI SO0 IN17-04-12 15.06:40)
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JESINBERT INTO dic (RAME, VALLE. ) VALLES ¢ "IHEI) 1AL 1H064)
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ABSTRACT. This paper presents a practical technique to design and implement the Inter-
net-based system for remotely monitoring key performance indicators (KPIs) in operation
of vacuum pans for sugar crystallization by using supervisory control and data acquisi-
tion (SCADA) software, which provides web-enabled human machine interface (HMI).
The remote monitoring system for the DECHAROENTM continuous vacuum pans is de-
scribed as an illustrative case study to verify the proposed technique performance. At the
remote site, the programs (or script functions) based on web services were developed for
detecting and collecting the KPIs in the text file format from the operator workstation of
the host system in the raw sugar plant. The created text files are transferred to the data
center through the Internet. At the data center, the database was created using XAMPP
software, and the website and web pages were built using HTML and CSS. The proposed
system can be useful in performance analysis for continuous quality improvement. Ez-
perimental results demonstrating the proposed monitoring system are also included.
Keywords: Sugar crystallization, Continuous vacuum pan, Key performance indicator,
Remote monitoring, SCADA software, Internet, Web service, Database

1. Introduction. The design, implementation, and operation of vacuum pans used for
crystallization process in cane sugar factories have a significant effect on raw sugar pro-
duction [1-3]. The crystallization process comprising several complicated steps is the most
complex stage of the raw sugar production; therefore, it is required to have an effective
control strategy for providing optimal crystalline conditions to achieve high quantity and
good quality of raw sugar crystals produced [4-7]. In general, a controller will have a good
control effect, if it is configured by a set of suitable parameters. These suitable controller
parameters are normally set by a process expert during commissioning and start-up phase.
However, the fine adjustment of the controller tuning parameters is still needed to improve
the control loop responses due to effects of variation in raw material quality while the
process is running. Especially, the commercial cane sugar (CCS) of raw material can vary
due to the cultivars of sugarcane at different crop ages. In current practice in Thailand,
some sugar factories face a problem of poor crystallization process control, since plant
operators lack skills and knowledge on how to maintain the optimal crystalline conditions
and the crystal growth rates. While these factories need to produce the high quality raw
sugar at low production costs for increasing their competition ability. The aim of this
paper is to propose a remote monitoring system to fulfill the requirement for experts to
analyze the sugar crystallization stage for continuous quality improvement. For multi-
plant company, a single data center to monitor the key performance indicators (KPIs)
of the crystallization process conditions at multi-plants or multi-sites, so ‘many experts
at each plant are not required. The private Internet process information from various
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plants can be accessed across the Internet by company employees only. The design and
implementation of Internet-based remote condition monitoring by using the supervisory
control and data acquisition (SCADA) software called ‘WW InTouch’ or ‘Wonderware
InTouch’ are presented. The DECHAROEN™ continuous vacuum pans (CVPs) are used
as the examples for demonstrating the proposed technique performance.

The rest of this paper is structured as follows. The sugar crystallization using DECHAR-
OENT™ CVPs is introduced in Section 2. The proposed remote monitoring based on
Internet and web services is described in Section 3. The experimental results and dis-
cussions are provided in Section 4. The conclusions and the future work are discussed in
Section 5.

2. Sugar Crystallization Using DECHAROENT CVPs. To produce the raw cane
sugar, the crystallization in vacuum pans requires to be carried out in various steps defined
by sugar boiling schemes such as three-boiling scheme or double Einwurf scheme, which
can be chosen to suit the purification of syrup and the quality of sugar to be produced
[1]. The crystallization steps and their separated products are generally identified by
letters. For example, the highest purity state is the A stage to produce the A sugar and A
molasses, and the other stages are labeled B and C in case of three-boiling scheme. The
DECHAROENT™ CVP as shown in Figure 1 is a horizontal multiple compartment pan
providing a number of mixed cells in series, and it is suitable for all A, B, and C massecuite
production duties [8]. The number of mixed cells as well as the diameter of the pan can be
varied by specified process conditions and pan duty [3]. The CVP is usually designed with
a flow path that gives an approximately equal residence time for all the seed crystals. The
residence time must be long enough for growing the seed crystals until the crystals reach
the required size. There are three major issues to achieve the effective pan operation for
sugar crystallization process: good massecuite circulation, high heat transfer rates, and
uniform conditions.

FIGURE 1. DECHAROEN™ CVP with twelve compartments [§]

Figure 2 displays an automatic control system to operate the DECHAROEN™ (CVPs
by connecting these pans to the host system located in a central control room [8]. The
control loops for each CPV consist of absolute pressure control, vacuum pressure control,
stream pressure control, conductivity (brix) control, massecuite flow control, syrup/mola-
sses flow control, and seed flow control. The crystallization KPIs to be monitored are
absolute pressures, vacuum pressures, temperatures, and conductivity values. Figure 3
illustrates an example of human machine interface (HMI) screens on the operator work-
station for monitoring and control of the crystallization process in the DECHAROEN™
CVP with fourteen compartments.
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3. Proposed Remote Monitoring. Figure 4 shows the system architecture of the pro-
posed remote monitoring for the crystallization in the vacuum pans from the multi-sites
of the sugar production company for minimizing the requirement for experts to analyze
the processes. Figure 5 shows the software architecture for detecting and collecting spec-
ified data from the sugar crystallization. At each remote factory site, the WW InTouch
software is installed on the operator workstation for creating the HMI screens to moni-
tor and control the crystallization in the vacuum pans as well as for building the script
functions to detect the assigned tag names of the process KPIs (see Figure 6). The
application based on visual basic (VB) software was developed to collect the KPI data
obtained from the created script functions in the text file format, called comma separated
value (CSV) file. This VB-based application can be installed in the operator workstation
or in the separated data server, dependent on the factory’s requirement. At the data
center site, the VB-based application called ‘Data Sync’ was developed by using time
synchronization method to import the text files from the remote factory site to the man-
agement /application server via the Internet. The imported text files are then stored in the
database by the operations of the database management system (DBMS). The hypertext
preprocessor (PHP) scripts were created to execute on the server for web development.
The data transfer from one remote factory site to the data center is summarized by the
flowchart in Figure 7. A technique to manage the data transfer from multi-sites to the
data center as well as a method to store the KPI data imported from multi-sites in the
database is our future work.

Factory Site 1
Operator Workstation

....................

Data Center Site
:—4s Management/Application

Software -1 Seript % Server
Factory Site 2 Factory Site N
Operator Workstation Operator Workstation

L]
t

|
o
<1
2
i
7
=
1
2!
)
-

__________ TagNames: ___ | o TogNames: |
SCADAT‘?,ZS%MMS Action SCADAT’:;“};;‘,,?;S Action
Software =1~ -#] Script Sofiware =1~ "% Script

FIGURE 4. System architecture of the proposed remote monitoring

In order to demonstrate the workability of the proposed system for data transfer from
the factory site to the data center in experiments, the script function divided into 4 sub-
scripts was created by the WW InTouch software running on the operator workstation for
detecting and collecting some KPI data from two CVPs (A pan and B pan); csvexportll
(for assigned tag names from ID101 to ID150), csvexport12 (for assigned tag names from
ID151 to ID190), csvexport2l (for assigned tag names from ID201 to ID250), and csvex-
port22 (for assigned tag names from ID251 to ID284), where two sub-scripts were built
for one vacuum pan. Each script function is required to be divided into 4 sub-scripts
because of a limitation of the assigned execution time of the WW InTouch software. The
CSV file can be exported from the WW InTouch by the developed script function, and
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Factory Site 1
Operator Workstation

3
‘ Dataloggmg csv | Data Center Site

Management/Application

Server
Factory Site 2 Factory Site ¥
Operator Workstation Operator Workstation

FIGURE 5. Software architecture for detecting and collecting specified data.

TIMESTAMP = StringFromintg(SYear,10) + ** + month + °" + day + * * + hour + " + minute + **
+ second ;

path_1 = "EACSY_Flle\

path_2 = °.csv™

path_date = StringFromintg(SYear,10) + month + day + hour + minute + second ;

path_save = path_1 4 *datalogging’ + path_2;

FIGURE 6. Example of script functions created for detecting the assigned
tag names

the exported file is named as ‘datalogging.csv’. This exported CSV file is then stored in
the specified directory root on the operator workstation. To receive the text files from the
operator workstation through the Internet, some parameters of the created ‘Data Sync’
application running on the data center are required to configure during start-up as shown
in Figure 8, which include the source file path, the destination server path, and the Sync
time (the requested time interval for obtaining data). The obtained CSV files are then
stored in the database created using XAMPP software by the PHP command-line tool
(see Figure 9), where the database table named ‘dic’ is composed of ‘NAME’, ‘VALUE’,
and ‘TIMESTAMP’ columns that hold KPI data from the CVPs. The HTML was em-
ployed to design the elements within the web page such as the menu bar, log in, log
out, and front-end framework template. The CSS was also utilized for specifying display
properties on the web page. The PHP script function was created to access the database
and to query data for web page display as shown in Figures 10 and 11, respectively.
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FIGURE 7. Flowchart of data transfer from the factory site to the data center

Fis path [\WAUTOMATIONPC\CSV_Fie\datalogging.csv | | .. |

Severpth [ \\CHOMGUNsv\datalogging cav
Syhe tine 120 | second | Save | Savedt

Curert Rlpath © \\AUTOMATION-PC\CSV._Rie\datalogging.csv
Cument Serverpatty, \NCHOMGUResvidatalogging csv

[ Sm |} | St R

FIGURE 8. Configured parameters of the ‘Data Sync’ application

FIGURE 9. PHP command-line tool to import the obtained CSV files into
the database
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4. Experimental Results. The authenticated users only can access the web application
to monitor the interested KPI data obtained from the crystallization in the CVPs. The
phpMyAdmin authentication process is provided for login name and password. The au-
thenticated users can select the query and parameters (custom time range, vacuum pan,
tag) that they need to monitor. In addition, the authenticated users can also edit, add,
and delete the graph for data display. Figure 12 shows the interested KPI trends shown
on the web page at the client to remotely monitor the conductivity values of the studied
CVPs.

5. Conclusions. The Internet-based remote monitoring for major data of crystallization
process in vacuum pans to analyze the process performance has been proposed. The
proposed system based on the utilization of the vacuum pans of the DECHAROENTM
technology for verifying the system functionalities has been described. The technique for
data transfer between the operator workstation of the remote site and the server of the
data center has been introduced. The workability of the proposed remote monitoring
system has been confirmed by experimental results. Furthermore, the future work should
aim not only a technique to manage the data transfer from multi-sites to the data center
but also a method to store the KPI data imported from multi-sites in the database.
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