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ABSTRACT

Manufacturing process improvement is a way to increase the efficiency of production
in the process even further. This research is used to change the current work method where
employees download oven temperature data of the image sensor in manual CSV file format
to analyze and make reports in graph form. The window application is created the data to get
the data from the PLC control machine to record temperature data from a CSV file and record
it in the SQL database automatically. The web application is also developed to serve as a
dashboard for data analysis. It is possible to reduce operating time by 91 percents and can

reduce the cost of hiring employees.
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5) I9UAINWED PDCA [10]
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6) NMINNUANINTFIUATINY
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3) n1sUseiuAmAIn (Quality Assurance: QA) g I8n15UIMIsTansiiierdy
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2152 nsU1395nwLa3 eadnsegraduszuy (Total Productive Maintenance:
TPM)

msthsssnwuuuning Wumanslumsinwinazysaunnisaiiedeadng (Medical
Science of Machines) §atfuldsunsulunisuimsuazdanisauden Tnefisnidivane (Root
Objective) 1Uil “iedosdngna” (Machining) Tulsssn Tnevinliaiesdnsnadussaniningsiian way
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3) anfiununNsuaalaegiitdud1Aty (Reduce Cost)
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YMLUULLI192E 8031 AM %158 Autonomous Maintenance® F9a9Na LS99 IUNANUSE NI ARNY DL
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@9 1 M3U3esnwAIeiLles (Autonomous Maintenance)

Sunlunwgyufe “JISHU HOZEN” Aenisasienseuiunsuingasnyiiasmues
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ilaslenialunsasydelunisugdn (Loss of Production Opportunity; LOPC)
@7 2 @ MsteukazUIzesnwAuLKY (Planned Maintenance)
TnetdmangueInTeuINNIIueINITUITSN¥ININLHL Y58 Planned Maintenance
& 40 v A o o % | ) v a a v v
Aa “ilmasesdnssimndymangldnu” wag “ipIesdnsasdemandunilylaniuaunineiy
AMUABINITLAEIINElaNUgNAY” FIMALUIUTELANYB9IU Planned Maintenance zuUsld 4
WUUMAN® D
1) Breakdown Maintenance fillsonindunisnauny “Ivldnuauny” wie
run-to-fail lfdmsuiesesdns vseaunsainlilatinnuddgselsimursordenluldunsnniuly
2) -Preventive Maintenance Aip 41u% @y v1tunn3w (Daily Maintenance)
gNAIBENLTY UYNATINEEDIR, 1MUATITERY, NuANTuLaYena1syd W Tusu Jeuwanitedu
v v & v ¥ 4 4 = I I v .
n135n¥sEAvAuNINTBIA3 093 nslineuld e deminuysaslyazuyslaidu Time Base
Maintenance; TBM 138013015350 9191410a7 Predictive Maintenance #38n1501595n911 Uy
AIRNITala1u LaetinannnsingnInea1s o eainnisal
3). Corrective Maintenance A9 N15WAINI ¥38 LALYINTBU VDUATDIINTIY 9
ImTesdnsiiuseansnan uazengldauigeluy
4) Maintenance Prevention Ao AszUIUNSALUAELUTIN1T99NLUULAT 899N
& ! a Yy o v = o & v Y 1%
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Reactive Lflu‘ffuq\‘iﬁa Proactive Maintenance
@7 3 - MsUSUUBANIeLses (Focus Improvement)
SenaunwgUufe “Kobetsu Kaizen” dannluga1dn Kaizen 131 Kai- kuain
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wAUSUUTY NsaaABUINIZUIUNISINGIN ¥38N15USUUTIHATUNUINEI H3aNTEUIUNT NdB
Tgnithmneuds Sddaeiilunszuumstanasoansuyuliiuuisnldds 30 Wedsdudasiien

@ 4 n1ITAUINITTRNNTR SuA T uneuTeINITENLUY (Early Equipment
Management)
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UseanSnnianid wazUsendaluiilaluniseuLas099nsuInnIa Al

Y

UNUIB IR
FdaNMseanLuUEuNL-aan lumsviaiaren davdmsunugeuingssnygne

Wi 5 mﬁmu’%mi%’ﬂﬂmﬁa@mmw (Quality Management)

fiqnjimnefiefisaeuausin Ao IN1IV8IgNA HIUNISAIANN THYBIHAN AUt
Iﬁqqﬁ'qm (Highest quality) 187 Us1Aa1nuadsd o7 LA n91nNTeULN15KE R (Defect free
manufacturing) IneNseuIuN13 OM (Quality Management) a¢iluuiAniian ninias esdnsanuisn
vhauldetwiulsyansamudr aunmasanaadusifoyinnanugainsudou 4 dumsnduiu
ynia3sdnaiinnuReUnf nAnSarifisanugeslilsnmnm uaziineuidemeiduienty
nszuaunsAlilumMsasadeudn Audiu fifle nsguIuAsAIVALARA M QC (Quality control) 39
Humsamaaeviudilunszuiumswanliduldmunengwdtnunly lnensesaaouiidou
N139939799AY (Raw material) NMIATITADUAMATNUITIAWIN (Packaging) N1INITIFABUANNIN
$EVIINSHAN UAYNNTNTINABUANNNNANA aTd115 25U (Finish Good) daiilonszuaunis QC

< <

dusaadeaduasuiiu Aausarnissudssiugunnnuesdudi 138 QA (Quality Assurance) loifi

anAla Wiaudnvaeassiuanunemisyagnatasauainty Yuuss waulvlauinsgiueg

e a1 uianelageaaiugnan (Customer Satisfaction)
@7 6 1 MIIAUTMTIANISINEAMNIN (Education & Training)

fyayavuneNagiaun Auskagyinye (Knowledge & Skil) Tvifiuauyinay Tien
al' o Y < a a = d' U a v
gunsangannsoinulaAnUEaNSam Iauaiunsanassuiayaunuedld (Independently)

lngdAna1idn “awinuazdesliiieaaiinviluvitly (Know-How) ufagsiesinesediui (Know-

Why)” ladiileaus anuskasinue Tudiuvesinu soft skill 1Ww3eswes ANAA (Mindset) A1
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v Y . a v & ] Ao w 3 Ay 1% 1 a o I
n3eniing (Recognition) Uaga3usssu (Morale) dududiunddnlussAnsiinesasnsegeasadsniug
Auly Feazdesdnisuseiiiu Tanala wagadsradunisludvdn (Career Path) ¥99d1911U ¢ 9819
FaLau

W@ 7:AuUasaiy szuudleundy uagdauind e (Safety Health and
Environment)

wniigayainglumsaing “anunvinnu wasusnalagdeulviiianulasnsdelaei
a « o o A g [ ! LY 9 £ o A
3u9nM15 “MInnseuiunsinuniludunse warlivasadeeenll” animuindeunisvinauy

v

Uasnsdvazyilindnauanuisadniuvaiuliedeiivssdnsam wazaunsondadunndinuninla

[ ¥
v A =

agdialios MaNuNn1snaa wagludruvesdnan lagn1sas1efaas 1anaunsenin
(Awareness) YIAINTNIUNN 9 AU WAZAINTUABINNITIUTIA kaTAITANUAYUVBIHUTNTOE9
oA
maLiles
@7 8 : TPM Tudtineu (Office TPM)
Wunszuaumsibivnuwuntudidnanadals wazannsawdnnisves TPM unldg
ulaasslusnun Tnenisadvayunszusunmsianuieativayuinengs diegeuun3esnw nasnau

nauselevdasannuid 1 vunenanyad TPM (falana1iuiwa) 1inssuiunisduseansnin wagdl

Y 9

v
Y

A % A o A o CI 4 ) k4 6 o 4 [
ANNNTETUNgAAENENNISAD NIvUIuNITvIInUlnuinud ey vsalsuselogiyilinisinny
a Yy v & P o & o o 1 = ¢ 1 aw o
AnAnudtIiAIsiazaediseenty wasnssusunsiinulnundineguasiivsslevdunuienasyi
sl winunawrsenszuIumMslagesrTinsedliidey teneinlinnurunausaLiiunne
IATUTEUUNITINUVDIARZINLN 1H899NENNNTOUTENER “1aA150” VDIUNUNNIEHERLG

TPM dalulianfinagualssauanaimnssuliity wianausatludssyndldly e
i 9] = | ) g 9 v v 3 1 ' =
NPESN, UANDIAS ey vuauds Wudu wag TPM lulvlusunsundesinliladlunnazifiou o

= d' ° I | °o & & A ' Y a
LLG\LCLJUI‘UiLLﬂﬁﬂJWﬁ]gquq@Qﬂﬂiq®qua’]Li"ﬂ AT UIYUBY LN
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2.2 anugayde 7 Usens (7 Waste)

Jundnnisédn ”@ﬁgﬂﬁwuwﬁuﬂﬁaiﬁizuumwﬁmwuﬁu (Lean Manufacturing) #3935 UUNT
HanLuUlaleg (Toyota Production System - TPS) lneilinguszasAlunisindnmnugayuansing o
fiantulunszuiuntasdn TnsanugydelufidnneifiansmmdonssuiunsilideliAnyad i
Tundndaeindenisuiniseng q widuddiansoaseaidaenlisndusagiiinszuiunisld
Uszansan miammfmqﬁgfwLﬁdﬂﬁﬂzsdaaiﬁu‘%ﬁwaﬁuWiaLﬁu@mmw ANAUNU WATABUANBIAIY

[

£ 1 ¥ 2 X a v = =
Aoin13v03anAlaTINEITU TngAnugaydevian 7 Usenisiinall

2.2.1 anugyideiliesainasuansnniiuly (Over Production)

=]

NSHANANAINABIN SIARYUTRlN sHERAWANINAUlUVSeAs AUl UReuN s
ALFBINSTWTR3IINgndn  ibisesldiuiilunsdafivauidisoguidunany  uazenfia
ANUFRINFUALGONAMAIN UTRONAATIAILIBITUIBEAUATIAIARY NISHAMALSdNasianTsUIUNT

au 9 wu MmiliingAunagnineansnuaniiuanuddy

NANTENUVDINISHARLNUAIILADINIS
o GruyuAUAIAIAGIAY
d’lj d'o./ [ I
o Juninunulaiiiesns
o Tomanausaznatenluyaude

® Nslandnukaznsnensuniuly

2.2.2 anugaudeiliasainnissanas (Waiting)
nssereglunszuIumsanausaiindulannvanetady Wy wTernsades
Tagavldifisane N33R visENIsTRAERINIEUIIS. Assereelunisaydensneinsian

lnawaUselevd lagliloaiayadwinlviundndoet  uenanildsdemalvinisivaveanseuiuns

nAn s 1UTUBaLYN A NSNAR I UIUTU

NANSENUYDINITVUAINANIINANTTOADEY
o a1 luUNTETUIUNNSHARENITU
®  YNINTTUIUNISNADLLDY

o nimensuyuduaziasesinslilaldusyleviognaiud
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2.2.3 anugydeliasainnisaudsiilaisniu (Transportation)

'
a a Y = o

madeudneingavu duinsdusazy vieduidisagunnanililugidnganiiaduds
Ao & a ! | A 1o & ! d‘ v v J
Mutulunszuiuniswdn winmsvudanlidndu wu nswdeudiesserlng mMsdeluivaeass
wionsddlsnuilie  Wunsdensnenslaglineliifeyadwiin  wenainiinisuudeill

winzaudieraviliiinanudemeiuingiuvsondnsiaela

. av 1o &
NANSENUVBINISIUAIN LT NI U
® LUAUYUNITYUES
® LFHYIHBNTNAANUELMNUNUNARNUN

e Funalunistaaaudng

2.2.4 augydediasainnssuaunsiiiuadiugndu (Overprocessing)

mavheursenssuunsifurudilumneds - asldnamseninensiiua
[ 4' % v ¢ ! Y Y ) a ° £ o ! =) o 9 &
uduieliussquadns Wy nsliesesdnsndudeuiiuludvsununieudie ven1sidiuney
= 1 o < ! ‘:,i’zu a A 1 = ! I ! )
laidndu pszvaumswantdnifinainnisesnwuunliviangas viansaeansseninelienng q wie

=< a (% O’.JI ! A e a a

nsEanfiutungn o Thiduszansaom

NANTENUIBITUIUNSTIAUAINA LT

o IdanunTu

®  AUNUNINARFITU

® N5 lINAIUNTENSNEINTALNLAULY

2.2.5 anugydeliasaindudiasrasivaaiua iy (Inventory)

o [

nsfdudaedunniiulesieliiiaduulumsiiusny wazeudesiiduiae

Y
[ [

goudenunn Jdudmaspaaniiinifuanudndueiafaainnisudaiu wiensdeingiuaimi

q

a aNa v [ [ Y | e ' a a Y
wnfuly - msidudasndanndudiuagisrnuliaunalunseuiunisundsn  wazenaladalymiu

szuu Wi Jgyvaunisnaruvsenisdnnisilgguniuy
NANIENUTBININAUAIAIAGINNLAUANT DY
v [ [ &
e dunulunsInivgeu

®  AMuULABIlUNITAOUAMAINYBIAUAN
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o I¥nunlunisamAvunniAuly

2.2.6 anuggydeliasainnisiageulvailidndu (Motion)

nsingeulmvesminnuildneliiinyar Wy mswulubuin nsdheeiestionse

(Y]

Tanieglna vsemsauniasasilenlladnliogramneay vinlidenaiwasndiny ansiedouln

=)

Lidluanunsaanadlimeonsdnnnalsnuid wazmsdnmssunsodionasiaginseuldnued

Y52ansnIn

g}

A = 1o =3
NaNIENUVBINISIAR Ul LI NI
® |AyLannNSYnau
o anUsgansainlunisnan

o luAnudsdlunisiingUaiye)

2.2.7 annugaideannisnanuasiy (Defects)
A a v dawy ! = o Mo o § ¥v )
nswanduinddounnsewisemsvinunliilulumuninsgiy. silidasnduiuile
oy a [ v o " Y a i a TN
Nuvsendnivni Fudunisloninensuaziatlagldnebiliayar nisiinvesdsduludyaiuves

Taynnlunszuiunisudansen1snivaununmilia lngnisUesiuvendsuasninanduaig

Aaun g dudeddlunisandununasiiuruiianslavesgnd

NANSZNUVD
o Idnsneinsuaziarunndulunisunly

® FUVUAINANGITU

=1

o anenlifanslalunnmvesiue

a

Y LY [ = [ & a A a
N13ANNTINUAIINE YL 7 Usgns Lﬂuwuﬂwaﬂmswugmﬁumauwmm‘wu

UseAnSNINUe389ANs MmENssEUkazanveddsmainsasaunsadiululaegsbulyg

Usgndaninens uaznauauasienainlarAIINfeINIsvesgnallnegeliusednsamunniy
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2.3 PLC Control

PLC (Programmable Logic Controller) ApguUnsalmuANmIgnanmnssuiign
ponuUUNloAUALMILTBLATosdnTuTonszuIuMIsneg lulssugnavnssy PLC gnld
Nuegraunsaglunsamuauszuusalul@  (Automation  System)  Iegilanwanunsalunig
UssananadyuuuuRIvialageuiaen Lﬁaé’qmﬂﬁm?m%’nw’%aQﬂﬂmiﬁﬁmumﬂﬂmﬂimﬁgﬂ
ivualiarami [11]

aAUsENEUNANYes PLC Usenaume

1) mihedszulananay (Central Processing Unit - CPU)

Huaneandnues PLC lagagvhmihiisudeyasnmieiutoya (nputs) uén
Uszanananalusunsuiignidloull uazdedidsldanhefidseondoya (Outputs) Wilemunugunsal
vioinsesinsiiviinisidense

2). wheiuteya (nputs)

THlumsiudeyanniwuimes  aind  visogunsainieuenduy  Feanusandu

Ty 1uRdvianseauaen Wi nM3nsaduing nMsineamgll viouwseau L Jusiu
3) whedieanvaya (Outputs)

1 o

Tlunsdsdyanluaiuaualninlsing 9 Wy dawes 1187 WI0TTULLATEIN
IngidunsnavauswnulUsunsunmeaily
4) wireAual (Memory)

[ 1Y

Tlunsiiulusinsunasiieu ouafisudan.  uavdeyasadwsannns
Usziana uenannidedmstufindauznsreuees PLC
5) wesnnisdeas (Communication Ports)
vihsnhilunsiBesse PLC fugunsaidus wu noxfialaes vi3e PLC fdu 4 Lile

wanagudayaviseauauszuulugind

nanN5YiauYes PLC
7NUANRUMENTIEENTY Scan Cycle lngusznaunigdunausail
1) 81udeyadann Input
o v ca A | | a ¢ N & § 1
PLC azfudeyainngunsaifiilionse Wy adndviaiduaiangg
2) Uszanananulusunsy

CPU azidayadnn Input 1useaiananulusunsuignideuliasmin
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'
[

3) deAdsluds Output
vdnUszananaudn PLC avdadndsldigunsalingg Wy ueweduiond
dtelyivinnunuiiivue
4) unduneu Input Tny

:4' o = o ! v a & Y a I
LIDAUNITNINUTDUNUSY PLC QBﬂﬁUl‘U@']u‘U@llua Input BAAN LLa'JLﬁllﬂig‘U']‘Hﬂ']{L‘Vm

nslgeu PLC
PLC gnldegaunsnarglunanvianggnavnisy wu
1) nMsuAnuaznsUsEneududi: PLC muanmsieIutesanensnandalutf iy
e Ldes visen1susenaugUnsal
2) srutmuAeTesing: PLC Mlunismuniinisiauresaissinsinalg 1wy
wesesdnslulsanugnanngsy
3) sruumUANLASEINAETEULSIwAIIUaendy:  TelunsaiuRunsvieuves
sruusaaingnludflueinisuazlseny
4) ssuudnnistiuagndsa; PLC gﬂi‘%‘lumsmuqumiﬁmumm%mﬁm szuutamin
e, wazn1sannsnasaubnii
PLC fmudifgdensianssuusnluifnivsedvenm annnufinnainfiinen

wywd WnANERNTalunshanLazaaauUlugnang sy

2.4 RS-232 (Recommended Standard 232)

Wunesgudmsunisdadioyans Serial Communication #iamsaeansuuuaynsy
Feldlunsdousieuaziudstogaszninegunsaling 9 Wy aeufines insediedeans Tudy wie
gUnsnimuAudy 1 1nsgiuilgnitualag Electronicindustries Association (EIA) Tull 1960 wazgn
Tegnaunsvaneuuu  uflublagiuenagnunufichensdeudeiiviuadonniy wu Use vde

Fthernet Tuuensel [3-4]

2.4.1 AuENUAYaY RS-232
1) msAeansuuueynsal (Serial Communication): Wumsdstoyafiazdn (bit) Tnesiu
anednyaamdady Lmuﬁ%dﬁazﬂmwwmu (Parallel Communication) #idamaneSemdauiiu
NIz IHARd UM YilideshdnrevIndinufonsifiuvieiUdey esinsiinszuauns

NANAIUAUNNG [5]
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2) sUwuunsdsdeya: ldnsdedeyauuu  Asynchronous  (lifimamsdeysyiauniim

na19) vl RS-232 fianudangulunisinnu ieswnisdesilanaunsayinanuiieanunsifiunnsng

3) anedeygy1ad (Wiring):
o Fugrunanusznounie Tx (Transmit Data) ey Rx (Receive Data) @1%5UN1T
GNIGERINEHG
e ilane Ground (GND) Tilugassdevesusaduliiinenafianedu Mdlunmsauau
nadousie U RTS (Request to Send) uag CTS (Clear to Send) ldfdnu

mamuaunwﬂmamaﬁaga (Flow Control)

Computer Measuring Instrument
Tx Tx
Rx T Rx
GND GND

Transmitter Recaivar

gilmwﬁ 2.5 RS-232 connection between a computer and a measuring

instrument

4) wsanulndn: RS-232 Taszaunsanuluia +12V 1ng
® 15391 -3V D9 -15V lwnu 1a3n 1 (Mark)

® 59U +3V D9 +15V ldunu Tadn 0 (Space)

5) s88Enne: N15deUalaNIY RS-232 @1ansavialassasn1sdy 9 Ussana 15 wns (50

% =l

Wm) semnusilunisdsdayaiiluiiiu 20,000 Sasedundl (20 kbps) wstumnsufiRausaldaalen

U

1l o

szezuazaUsNnIantesmnldaenunninas lulidyaasuniuuin



25

2.4.2 WULASNISANAD

ANSTOUABLUU RS-232 SnlAauluAMasHhUU DBY %38 DB25 F9iNUMangyaInny

103514 Ingusasiulininfuansaeiy fisgeu

e DBY: i 9 fiu Fuinltluneufamesquii
" Pin 2: Rx (Futoya)
" Pin 3: Tx (deaya)
" Pin 5: GND (n57126)
o DB25: il 25 fiu Fefnldlupdesiuiviolndy
2.4.3  49fvay RS-232
o amanesuazirelunisiings
o ldnuiguaziniulanuaunsaivainvane

® i zaNAUMIdRaITENINeUnTaiuuugnsan (Point-to-Point)

2.4.4 9a311AYDY RS-232
o msdlayassgennalnalivedndia
& | o A 1Y) |
o anuSilunisaseyamidlaiuiusnnsgiullg
® - JnududyaIuARUTISINN (EeLUSeulisuiu USB)

® YUINTYDIABUIUALAD ALY

2.5 Windows Forms Application
Dunennaindutssnymieildlumsimulvsunsudmiussuudoanis Windows

lngiidumesiwuuunsiin (GUI) Wil¥ansnsaldneulasunslidunduagaguasa Windows Forms

Judruniaves NET Framework %qgﬂﬁwuﬂma Microsoft uaggnldaenaunsvatglunuimuiien

NALATUFINSU Windows
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2.5.1 @mauﬁ’ﬁwaa Windows Forms Application
1) msimudumesingLuu GUI
Windows Forms fhgltinimuianunsaainedumesivansiinlasgneiieniy iy
{Ju (Button), napadama (TextBox), 18sidon (ComboBox) wazdu 9 laslsidioadeuldnaingud
Taelduuim1auuu drag-and-drop dwsunisinsesdusznausng q vunesy Jeheannaiasaiy

Fugeulunisesnuuu Ul

2) M99 UY NET Framework
WinForms Junislumeluladndnuos NET Framework fildluniswauienndin
Fu Windows ¥ ldnwaiuianuisalduseleviainaaialausisves .NET @1usunisinnishila, nns
L%amiagmsﬁauua, nsiendoInIedny LLaz?iuﬂ
3) n13dnNIMeNIIal (Event-driven)
Windows Forms 101 Event-driven prosramming &49118A3113 1015V 094

¥

wenndlatuazdusgiunisnseninvesily (u msedndu wsensdeudayalundesdeniiu) wew
wAlaTuazmeUaUeIRN TR A iue
1)~ msativayueioseuazinaluladdu 9
WinForms @nsnsavinausasdumaluladdug 1o gy ADONET dmsun1sdanis
§1udeya, WCF (Windows Communication Foundation) AMYUNISA0ENSI YN WHALATULAY

LINQ dw3un159nn1stagaluguiuusing 9

2.5.2 1a396319989 Windows Forms Application
1) Form (vladn); fugiuees WinForms fe "weos" daduvidnaminuesuenmaiady
Wosuanunsolivanentauazansaillanesugay (Child Form) ¢t
2) Controls (@umue): ussdUseneusng 9 feglurlesy wu Ju, thede, ndes
Fony, msedoya Wudu dniamnannsausuwisruanifuazilaidunisieuves Controls e

ANUADING
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2.5.3  @A1981911519Uv89 Window Forms Application
Windows Forms Application ﬁﬂqﬂﬁlsﬂudaumuﬁﬁmmsa%’miﬂmﬂimﬂssqﬂﬁ
dmfureufiunedndliy 1wy
o lUsunsuianisgudeya
e 1UsunsudAnisienans
o lusunsumsdansszuu (gu lusunsumuauaiesdnsviogunsallulssau)

o lUsunsunstuuaznIsUayd

2.5.4  Yafvad Window Forms Application

'
= [

1) gy lesannies sl idnvaey drag-and-drop WniMUIANLITOATIILON
walnduiifidumesiauuy GUI liegesings

2) \afipsuagleFunsaduayy &3 WinForms findnuadusuazldsunisatvayuain
Microsoft snnanel) viTlidnsimuiuagyful sedsdaiios

3) findasilowmunfia 1wu Visual Studio itheliiniannaisisoaiawenmaiaduls

2819929152

2.5.5 4831789 Window Forms Application
1) arswaiunlasdruunanes ulaldid 9san Windows Forms vhanuldianizuy
5eUUU{UANNT Windows
2) arufanguiivesnisdadonlmidesainilineluladinini dreg 1991 WPF
(Windows Presentation Foundation) %a%ﬁmm%%ﬂulumia%’w Ul (User Interface) fisudou

A21117N731 WinForms

2.6 Web Application

& 2 ¢ sa o I I I3 s Y vy a s & =
LUUIUﬁLLﬂi@JWﬁ@GUE]WC‘]LL’]?WVH\?WUNWUL']UL‘U?']'JLGZIEﬁLLﬁﬁﬁL%WQQIWNWUBULV]aﬁLumW'ia

\ATeY18n18lY (Intranet) unuvgAoIinf AT oo IElaense WuwAgIfuwenndiadunLuy

o '
v a 4 o

AaRNvIUNISTUUU TR svesneuiiames Web Application asaunudud@snnes uasdly

anunsanaeuduiusiwes wu Google Chrome, Mozilla Firefox, Microsoft Edge Dudu
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2.6.1 ANENUAYDY Web Application

1) awsavwiiuivusdwes Inegldaiunsaldau Web Application H1uLIY
winiwesleviu Tnglddesindelsunsuuueies Wuieafumsdidaiuled Tneasld HTML, CSS,
way JavaScript lumsasredudinserld (U) uazUszaunisalnisldan (UX)

2) ¥inaukuy Client-Server lag Web Application agvie1uluguuuuaas Client-
Server lngdayauarnssngn1svinaudiulngased uudsnies (server-side) wagliuiusiwesoe
Jugnane (client-side) FeiladsninesTdniwlusunsy wu PHP, ASP.NET, Python, Node.js, #38
Ruby on Rails lun13dan1snssngnisvineny Jeya wazgiudoua

3) laisiosinsts waghidududosmmilvanviefanivuniososld aunsadidauen
wanduldTuTiiy URL Wiosuainsidessadumesiin

4) yhauduunanwasi (Cross-platform) @3 Web Application aansavinulauun
sruuUfUAnsisesfuiiuiusnd e 11U Windows, macos, Linux, Android, i0S Taglaidas
U¥uidsuldnn

5) dUmnnaztngsne ety laedniauiainisaguinn Web Application leiuu
@neslaenss laglifasvigldnnilnenniofnsdaie Sull

6) nsldnoukuy Real time la ilesnrendsldmaluladidanddiug oy AJAX
(Asynchronous JavaScript-and XML), WebSocket, 138 APl i1l Web Application @nsalanau

fuLgnIeshuy Real time Wu Mssuiandeualaglinedvanndily

2.6.2 Ussanwvas Web Application
1) Static Web Application
I3 a o oo & v v = a & Y o g v
Aunenndnduiliiemean ldinsldneunieniswasundasieomanundld dnly
HTML uag CSS Tunisas
2) Dynamic Web Application
Dusenndieduniinsidneuiudld wazaunsouansdoyanioranunudidavey

Tile 1w vesunisnsendeya Msdan1sgiudea wazn1ssuinaLiiem

3) Single Page Application (SPA)
Juwenndinduiluasmiiuiissnsaie wamvdniuagiinisdUnadeyaniu

nstanauluntfen 1wu Gmail %30 Google Maps
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4) Progressive Web Application (PWA)
Junenndinduivianumdeuuenniinduvuiiede wildnuriiuduusiwes
anuaunsaviueenlailiuazlvanisy Wy Twitter Lite
2.6.3 Ava3 Web Application

1) awnsaviautuuwanrlesuldvunngunsalf diiviusdiwed azsinls web
Application wasgldlanainvane

2) sUmnliing agsilidniaunlidesuuuguennainduuuias earld udviuy
F5nosiomun

3) gusadnialdinglaslifecfasdusinsumimiy Wewaisumnedidauaziiu
wsiweshanunsaldaulaviud

4)  ANAUNUNTHAUILEEUITIS N8N NNALATURUUA AL YT ouaNNELATUUY

bk

2.7 ixuugﬁu?’iaga Database System [T7]

Database (%mﬁuama) o ﬂalISU’e)iJﬁ“UU’WﬂﬁL‘Vi ﬂLﬂUi’JUi’JiJI’JV]SLWVIMuﬂ Taedu

v W

Yoyanifimnuduiudiu dagndniAuetinduszuy nedlwensinsidunnuaunszuaunsldany ms

iy vsen1suszanana inlglanansaliteyalaegsfivsednsaim

%aWﬁLm’ﬁmmu Database azi58n31 DBMS (Database Management System)
w30 svuUinn1sgInteya Intavelvylddntedeyalaieazniniasiussdniain van1sasng
uteya Mmaudlugiudeya viserumdaya mmaammimwama MEIgRULaEINYIAIINNADIYDS

Yoyanielu Database

Toyalugaidvanatedudunsnddidyvesgsnslunisuinisdnnisuaznisldau

v
a

elinsvinuresesAnsiuseansamuasAnunimasdu LuiAnn1seeniuy Database lvignnguy
¢ o % ¢ & A ¢ 2 = A o w

wagmaulangdiuauseINIsvedesAnsiivasuwdatlunuaniunisalogesinsidsldanudifgy

lngtangluga New Normal fiflaiugeaulmas daannisesnuuu Database Tiduszansandny

[

9 3698l

1) Performance luasAnssiasdl Database M1HUTEANTAINN15911911g9 LT 95095Y

Workload lanainvangguwuunielussuuiies (8]
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2) Security finnuslunslasnde Jeansaundesdayaiidraglanasaian lagld

Y

NTENUADUTZANTAINNITYINUAIUDY

3) Availability Supuaziiaiosain i Downtime 161 §93vanlonianiszuuaznen
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5) Storage dafiudeyalaegraifuUszansam annsnanviofivuesliiilusyosdy
uayszere daazdeliesdnsanunsnvhanldBanguinnddu
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1AT9as19N U AT IT %38 [T Infrastructure @934l Database anunsanaulanglagy
wanasiueentuliegediuse@nSnim NIrnudavgy NISINIGIIN vsensUsTUIaNaToyana 9
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AN3L5UAUAWUATL Database %58 IT Infrastructure FudunTiusnfidAguednfnsgsng

2.7.1 33aun13ved Database

1) Database gnsimuad usdsuad 1960 131U Hierarchical wag Network
Database

2) uandsy 1980 fnasiiied Object-Oriented-Database (OODBMS) @il Fudu
flug1uressruy Relation Database Tildifueglutiagty viassisannsautassinyves Database
musliuvveilateyald 1y day A18nys wia JUMW Lazluinualuiienves Relational
Database wu Distributed Database, Cloud Database %58 NoSQL Database

3) Relational Database gnAnduiiulag EF. Codd (BM) Ul 1970 Tnsadrsandaya
y0angu Table Aiideyameluntmuussanisaly uias Table 9l Column agstios 1 viin wa
uwaag Row %ﬁsﬂja%amm%ﬁﬂﬁl Column fwual &9 Standard Query Language (SQL) At8u
umsgrunisiigldauaiislideusiodu Relational Database Fairesenisifisdoya shlsilinseny

AolUsLNTUBY 9 Nlgausmiu

a

4) Distributed Database Ao gudeyafigniiunszatgeanltunaie 4 7 lngelde

Y Y

N3EUIUNMUANTIWUAZENTOUBYE H1UNeTEUU Network &adl 2 Uy laun
® Homogeneous — S¥uUUaMUAfady OS way Database vilalAgaiy
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5) NoSQL Database o gruteyafignliluguuuuresnsnszatedoya Feiiuszavdnm
g9dm3u Big Data Ws1zoonuuusLilelfsessutoyavuslvgjuasllsfsuuuumesls [9]

6) Cloud Database fie g1uteyauuulmifignasistuuussun Virtualized adnefufiy
s5%UU Hybrid Cloud, Public Cloud %38 Private Cloud Tagisnanunsaiiiu an wSeUSuumsuuInves

Resource lonaaniian

nsdansveyaiflenlulagiu ssdnsdrulngdedienld Cloud Database Liiuanau
Tnganizgsiafiusulasunnannasunisinudeyagd Cloud wians Migrate to Cloud 5u83g3A9
Aa v P ) L & a 1 | a 'Y = = oAl o
NEusuaiegutoyalvd Ateuly Cloud Database Wuidgliu esanaNEanguiausausu
Tolavainnanelagdu munzdunaiegsia vili Cloud Database anunsanaulang Workload 1

N1 Database luguuuudu 9
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Improvement in a Class of CNCMachine Tools”, Technical University of SofiaSofia, Bulgaria.
[2], Tarek Al-Hawari, Faisal Aglan, Mu’aweyah Al-Buhaisi, Zaid Al-Fageer, (2010) “Simulation-
based Analysis and Productivity Improvement of a Fully Automatic Bottle-filling Production
System: A Practical Case Study”, Jordan University of Science and Technology and
Technology Irbid, Jordan [1] iﬁﬁﬂmszmums‘vﬁaﬂaq‘m‘iumiLﬁuﬂsxﬁw%mwiumsﬁwmuLﬁaiﬁ
anunsavinuldinniulunaiitesamieinsnenstosas lnedsnsinuamninuesaulioeis

adane nsUsulswsEAnSnamnshaududsdisnylunsseiuyrrauagadang Lleewnyiean

AUy WuNands wavaseauianelalifugnauwasaldan

Vesko Hristov Uzunov, Krasimir Tzanov Bgdanov, Radostin Dimitrov Dimitrov (CIEES
2022) Development of an Automated PLC System to Help Maintain the Internal Combustion
Engine at a Constant Speed, Dept. of Automation Technical University of Varna, Dept. of
Transport Engineering and Technologies Varna, Bulgaria.[3], Yuping Yang, Guanghe Cheng,
Research on data acquisition and management of digital workshop management system
based on Safety PLC control (2021), Qilu University of Technology, Shandong Computer
Science Center, Shandong Provincial Key Laboratory of Computer Networks, Jinan, China. [4]
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Alya Aiman Salsabila Arif, Analysis of SQL Injection Attack Detection and Prevention on
MySQL Database Using Input Categorization and Input Verifier, (2022), Crypto Software
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1) AnwlAseas1ansanisiaeanuy PLC Control
TunsAnuleseasaves PLC Ju 9¢#9aMs1UH9 DM Channel 989 PLC Control fiaglu
Mnsallnandeyavretgun)ianiaieseud udiugusiresoanun Nounazviiu1eenkuy

Window Forms Application ﬁ'\‘lLLﬁﬂﬂugﬂﬁ 3.4

PLC

Power Supply

POWER
Y
Input Input Qutput OQutput

Devices Interface DATA Interface Devices

-1 L ane 54

Controller

HEIYY
v

Comms
Interface

>

Programming
Terminal

gﬂﬁ 3.4 1598579999 PLC Control

wnansiluenasianulidmsunisldnuiionisdnyvintu lieygslnilUldusslesisunisén

Lidnnsdllagnsdu Snvsinudilvidaudaiion wazsesg1ediadvesenalsnnasaninisuntuly
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2) @8nuy Window Form Application

vN138enUY User Interface Forms Application tiavinn13an3ulvnandayayainn

PLC Control wuusalusi@ fauanslusuil 3.5

>rm1 - o x
IP Address, z
Master ResdatAddress

1P Address lis2 163044 ] ReadSuze =

PLC Type *= o Fessiocn
PLCType OMARON v ReadRest e
Raadies Path storage

Data Memory (DM), - ; _~
) veDataPath OVENT) | ReadStatAddress (OVEN3 SaveDataPath OVEN1])

ResdatAddress OVEND) SaveDataPuth OVENZf T ! ResdSatpsgess OVENTS) | SaveDtaPath OVENT4)
ReadSatAddress OVENY SoveDaablhOVENI [ T ResdSuatAddess OVEN1S) [ | SareDataPath OVEN1S
ReodatAddress OVEN4) SaveDatafash (OVENS N RendStatAddress OVENTS) 1 iSaveDatabuh OVEN1E)
ReadStatAddress OVENS) 0 _swebmeamovens [ | ReadSatiates VENID] SaveDotaPath OVEN1?)
ResdSatrddess OVENS) [ 0 1 SoveDaaPahOVENGLL . . o | ResdSutiagens OVENIDY ™~ | SoveDataPath OVENIS) [
ResdQatrddess OVEND) [T T SoveDolaPEVOVENAL - | ) ReadSiontaaets OVENTS [ jSieDuaPah OVENISIL
ReadStatAddess OVENG) | | pStveDmaPehOvEN [ T ResdarAdbem@VENY [ | SiveDsaPwhOVEND)| L
ReadStataddress QVENS) [ SaveDutaPah OVENY) [ | [ | 902 ReadSaidgem OVENZY [ | SoveDuaPath OVENZY) A W ¥
ReadStataddess OVENID P Scousben ovenio [ 1.~ ) FesSatidiemVB |~ SuveDtaPth OVENZD)| A W Y
ReadStstAddress OVEN1) SaveDelaraiovENt) [ L o ] BesiSbiiddem OVEDS | SaveDetaPsth OVENZ3) A W Y
ResdStathddemOVENIZ | SwveDaPaunVERIZT, | T FeadSatddess OVENZG, | 1| SwveDuaPuth OVENDU| A W Y

St Rood Trer Sirt Send Tmer a .
Py . —
- = y LYICYICWA v

5U#1 3.5 Window Forms Application &1iuailvantagaamumngil

PNV ANEIASIASIUY PLC Control ka1 92@p9insas1e Window Forms

o

Application (10u exe) lned1381a1n3U 3.5 Usznoulufaelassaseiall

1. IP Address

\Ju Network Address mwunlsinu PLC Control ilegniausaiuinievie Ethermnet

[

W3BLASaUNY IP Buq YiliaIunsadeansuazmuAul #5980V Lavtesny) aunsalingg kussuy

AsaUnulPog19usEANS AN G 1P Address RaziduluunirumLes (Static)

2. PLC Port

Port 484 PLC 9ggninvualifl 9600 nunefiensisainnnuiilunisdearsiiuneia
auNsuEIY RS-232 PidlAn 9600 bits per second (bps) #38 9600 baud rate Faduriausalunis
Sudadeyalunisideusiasewing PLC Augunsal n1sdeasuuueynsuiily baud rate 9600 tWuns
a a1’ a 1Y a o [ d' 1 & a1y <
doansnluisuiulvuaslidniuly mangdwmiunmsivensesserduuaysyuuiilidenisanuiigely
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3. PLC Type

v
a ] 1

USENYnsHanTudIumuees 1Wvinnisld PLC Type vo98%e Omron lunsld PLC
Control 3838 UTUAILEULLDS fadu Window forms application 9xgnasanduaes Omron PLC
TG

4. Read Area

I = 1 ° A& v 4:4' v ] = v v
LUUWUV]&LUVU'JEJ?’TJ']NQ']GU@Q PLC VlLﬂ‘UEUE]Q;IIaLWE]IVﬂ']iJ']iﬂ@']ULLaSW\TGUE]Ha@@ﬂil'ﬂfﬁﬂ']u

a I

18 lnsdoayatioylu Read Area azUsznauluiigainseaniugangg anduns (Input), A1910

Y Y

= 14

wues, visedeyainnsawinnelulsunsuves PLC funtignesnwuuuieliaansasuela

[

pgsralloslaziuszd@nsnin gty Window Forms Application duazgnfiinualifi Channel DM

Y

1%
Ly [

LALD LAZLATRIRUTUAI U UDIILE DM Dldgiu dakanslunisian 3.2

A19199 3.2 Data Memory U84AT0I0UTUATUUROIAIILA 16 1ATeS

?iam’%laqw%uéfmwuwa% DM
OVEN1 DM10000
OVEN2 DM10014
OVEN3 DM10028
OVEN4 DM10042
OVEN5 DM12000
OVEN6 DM12014
OVENT7 DM12028
OVENS DM12042
OVEN9 DM14000

OVEN10 DM14014
OVEN11 DM14028
OVEN12 DM14042
OVEN13 DM16000
OVEN14 DM16014
OVEN15 DM16028
OVEN16 DM16042
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5. Read Size

Read Size ¥84 PLC nngflavuinvestoyadl PLC anansneuvisenseaninlunianis

[ NN
=1

PNMEANUTIMITRUNTIRgITeeTUNTUTENIANA YUInvesteayafienueenin (Read Size) Ag

[
[

Tuegiulszinnvesteya vilavedusinneanisdeans wazussianves PLC Aldnu lagnsldauay

(%
Y LY

ARALAINANAY 1 La@ue

e

6. Read Loop
Read Loop ¥83 PLC vfunssuiunisdi PLC ﬁﬂmsa'mﬁﬁayjae?}gm SROIVENIGHT
miwaruiiniely ddluguilvhaueddeidesnelulusunsuauauiideudu nssviunmsididu
Msvheuaug el PLC au3an5IeEULarUTUUTINIIYI9Y Wil Window forms application
thgfvusliguuaiios 1asdlunsaiinas
7. Read Start Address
Hunisien DM anens1ei 3.2 snianisnsenlafives (Textbox) Read Start
Address Tinsaiudeinieteutuduaueasienn 161038
8. Save Data Path

\Jun1saseieguesing Text Tiiuinseseuiudusmeesiu ngaifiulilunios

ARUN LMD TNIIAITAslUSUATH Window Form Application

Forml.es + x [IEIEED] Form?1.Ds

[ OmronAndKeyenceSampl vL‘(;DmmnAndKeyen(:Samp\E.me'l +| @, SynchinsTERSID
1 Qcha ¥ XV B e TSR e\ P g .3 7 i N N
69 & private void buttonl €lick(object sender, EventArgs e) —d
7 {
71 =] TextBox[] arrTxtReadStartAddress = new TextBox[] { txtReadStartAddress, txtReadStartAddress2, txtReadStartAddress3, txtReadStartAddress4, txtReadStartAddresss,
72 txtReadStartAddressé, txtReadStartAddress7,txtReadStartAddress8, txtReadStartAddressd, txtReadStartAddressia,
73 txtReadStartAddress1l, txtReadStartAddress12?, txtReadStartAddressl3, txtReadStartAddress14, txtReadStartAddressi5,
74 txtReadStartAddressl6, txtReadStartAddressl7?, txtReadStartAddressl3, txtReadStartAddressld, txtReadStartAddress2e,
7 txtReadStartAddress2l, txtReadStartAddress22, txtReadStartAddress23, txtReadStartAddress24};
76
77 S TextBox[] arrTxtSavePath = new TextBox[] { txtSavePath, txtSavePath2, txtSavePath3, txtSavePath4, txtSavePaths,
78 txtSavePath6, txtSavePath7,txtSavePath8, txtSavePathd, txtSavePathl@,
79 avePathll, txtSavePathl2, T avePathls, avePathla, avePathls,
] txtSavePathls, txtSavePathl?, txtSavePathlf, txtSavePathld, txtSavePath2e,
81 avePath2l, avePath22, avePath23, avePath24};
82
83 S try
84 1{
85 = for (int i = @; i < arrTxtReadStartAddress.Length; i++)
86 {
57 if (string.IsNullorEmpty (arrTxtReadStartAddress[i].Text))
88 continue;
89
98 int iReadStartAddress = int.Parse(arrTxtReadStartAddress[i].Text);
91 string TargetIPFix = txtIP.Text;
92 int TargetPortFix = int.Parse(txtPort.Text);
93 string ReadAreaFix = txtArea.Text;
94 int ReadsizeFix = int.Parse(txtReadSize.Text);
95 string PLCTypel = cmbPLC.Text;
96
97 Listcstring> lstReciveDataStr = kvTcpDataDownload (TargetIPFix, TargetPortFix, ReadAreaFix, iReadStartAddress, ReadSizeFix);
98 string timestamp = DateTime.Now.ToString("yyyyMMddHHmmssFFf™);
99 string filename = arrTxtSavePath[i].Text + @"\" + "PLC DataByOmron” + "_" + timestamp + ".csv”;
108
101 stringéuilder sb = new StringBuilder();
102
w3 = for (int 1= @; 1 < lstReciveDataStr.Count; L++)
104 {
185 i sb.Append(lstReciveDatastr[1]);
05 & i if (1 l= lstReciveDataStr.Count - 1)
187 H— M
100%  ~ @ No issues found g Ll » Ln: 18 Ch:1  SPC  CRLF

JUN 3.6 Megrlanlunsanidivanuuudnlulii
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& o . . . vy v a
wenanilazAmualy Window forms application Inifinsanidluandeyaguugiain

PLC Control Tunng 2 wiil lnglwafigndmfiuliluasesreuiunesiu segluguiuuves Text Tid

waanntulndazgnasluds SQL Database wuudnlud® uazdsrliaulndnn 4 1 wew ey

nsUsendaiunnisidanu wagvilireuiunesiuseansamnisviauasan

A B Form.cs [Design] s.cs
[ OmronAndKeyenceSample | #3 OmronAndKeyenceSample.Form1 +| @, SyncFinsTCPSID -+

1333 -

1 reference | 0 changes| Dauthors, 0 changes I

1332 private void btSend_Click(object sender, Eventargs e)

1335

1336 & TextBox[] arrTxtReadStartAddress = new TextBox[] { txtReadStartAddress, txtReadStartAddress2, txtReadStartAddress3, txtReadStartAddress4, txtReadStartAddresss,

1337 txtReadstartAddresss, txtReadStartAddress7,txtReadstartAddresss, txtReadStartAddressd, txtReadstartaddressle,

1338 txtReadStartAddressll, txtReadStartAddressl?, txtReadStartAddressi3, txtReadStartAddressld, txtReadStartAddressis,

1339 txtReadstartAddressls, txtReadStartAddressl7, txtReadStartAddressls, txtReadStartAddresslo, txtReadstartAddress2e,

1340 txtReadStartAddress2l, txtReadStartAddress22, txtReadStartAddress23, txtReadStartAddress24};

1341

1322 & TextBox[] arrTxtSavePath = new TextBox[] { txtSavePath, txtSavePathl, txtSavePath3, txtSavePathd, txtSavePaths,

1343 a 6, txtSavePath7,txtSavePath8, txtSavePathd, txtSavePathld,

1344 txtSavePathll, txtSavePathl2, txtSavePsthl3, txtSavePathld, txtSavePathls,

1345 a 16, avePathl?, txtsa 118, Pathla, avePathza,

1346 21, txtSavePath22, txtSavePath23, txtSavePath2d};

1347

1345 for (int i = @; i< arcTxtReadStartiddress.length; i++)

1349 {

1350 if (string.Isnullorempty(arrTxtReadstartaddress [i].Text))

1351 continue ;

1352

1353 DirectoryInfo di = new DirectoryInfo{arrTxtSawePath[i].Text);

13524 string folderiame = di.Name;

1355

1356 sqlconnection con = new SqlConnection("server = 43.72.1.3; database - Materiallog; UID - iecommon; password = iscommon1234™);

1357 con-Open();

1358

1359 var latestfile = di.GetFiles("*PLC DataByOmron* .csv”, SearchOption.TopbirectoryOnly) .OrderBybescending(x => x.CreationTime).First();

1360 StreanReader reader = mew StreamReader(File.OpenRead (latestFile.Fulllame));

1361 var IPAddress = txtIP.Text;

1362

1363 string[] valuesll = new string[2];

13624 string alllines = ™%

1365

1366 alllines = reader.ReadToEnd();

1367 string[] lines = alllimes.split(new[] | Environment.Newrine }, StringsplitOptians.RemoveEmptyEntries);

1368

1369 valuestd = lines[@] Split(";")5

1370 .
100% ~|  © Noissues found R I B T Y et IS ATATATATAL b im0 leno sec cRIF

sUN 3.7 uanwiathalanlunisdedeyagaumgiludigiudeya (Database) huudnluidf

3.3.2 dedayaguuniianiaTaseusudIuuasuuudnludlfniy Window forms

application lUgsgudaya (Database)

WialiiuUsEavEaIn Muiug1 AnuaunsalumsIanisteyanilvualvg uarsesiu
wanerldny Juhmsasugudeyalaeldunanlosu SQL (Structured Query Language) Database
whmsdanudeya Fadunwndnlunisasadeyanisiadeys, Windeya, wilvleya wazaudeya

AILAAILUANSIN 3.3



M1519% 3.3 Aeauilunsiiudeyalugnudeya (Database)

Yonaduni azdYn
ID Iafutoyagampinudduiinaniedesnoniines
DM Channel %09 DM w3303 UTUAITITE S
MC_NAME foveunioseutudiuieues
TYPE Uszinnveswdniasifiviinisnae
LOT NO Fov03 Lot vemansasiiivhnisuan
DATE Fuiiwazalumsiniutoyagamgs
TEMP DM 1 Text iogfluviigyes Hexadecimal
TEMP DM 2 Text Moefluvthoves Hexadecimal
TEMP_DM_TOTAL Text ﬁagﬂwmwm Hexadecimal Tagni1 DM _1 wag DM 2 115wy
TEMP_DM_CONVERT - | Text ﬁ'asﬂwmmaq Decimal
TEMP_DM_ACTUAL Text ﬁaq"lwmasum Decimal/10 (ammﬁﬁ AnTUTS)

[
I
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guniniintuasmeglugiudeya (Database) Huinainnisdinoauy TEMP DM 1

<9 Y

wag TEMP DM 2 snsaufiu udrvufnaedulvnidedn TEMP DM TOTAL dsaziduniieves

Hexadecimal 3efesvnsuuastoyaamngfiain Hexadecimal 1Uu Decimal iAnmdunaduil

o

TEMP_CONVERT wazsiowinn1snds 10 wevibidugumafifiiatuase fieiu SQL Database Fuilu

sruuMIIanIsgIuveyaniivatevilslueyluviieingaiu lagld SQL Tunasldrmdalvaniiunis

] v = & ' o o aw Y] v ! I Y o QII
fine) vesdoya Fududaudrdfidasnisnsdanisteyaetraduszutuwazgndes fuandlugud 3.8
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40
41
42
43
45
46
47
49
51
53
55
57
59
61
62
63

65

67

s}

367
368
369
370
an
372
373
374
375
376
377
378

380
3

383

385
386
387
3e8
389
390
391
392
393
354
395

IP_ADDRESS DM

192168010 10042
192.168.0.10 12000
192168010 12014
192168010 12028
192.168.0.10 10000
192.1680.10 10014
192.1680.10 10028
192.1680.10 10042
192.168.0.10 12000
192168010 12014
192.1680.10 12028
192.168.0.10 10000
192.1680.10 10014
192.1680.10 10028
192168010 10042
192.1680.10 12000
192168010 12014

192
192
192
192
192
192

192
192
192
192
192
192

168.0.10 12028
1680.10 10000
168.0.10 10014
1680.10 10028
1680.10 10042
168.0.10 12000
192.1
1680.10 12028
168.0.10 10000
1680.10 10014
168.0.10 10028
168.0.10 10042
168010 12000

68010 12014

TYPE LOT_NO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE LOTNO
TYPE _LOTNO
TYPE  LOTNO
TYPE' LOTNO
TYPE LOTNO
TYPE LOTNO,
TYPE "tQINO
r & TYPE_ LOTNO

DATE

2022-06-28 09:13.04.863
2022-06-28 09:13:04.863
2022-06-28 09:13.04.863
2022-06-28 09:13.04.863
2022-06-28 09:15:05.563
2022-06-28 09:15:05.563
2022-06-28 09:15:05.563
2022-06-28 09:15.05.563
2022-06-28 09:15.05.563
2022-06-28 09:15.05.563
2022-06-28 09:15:05.563
2022-06-28 09:17.06 463
2022-06-28 09:17.06 463
2022-06-28 09:17.06 463
2022-06-28 09:17.06.463
2022-06-28 09:17.06 463
2022-06-28 09:17.06.480
2022-06-28 09:17.06.480
2022-06-28 09:19:07.253
2022-06-28 09:19:07.253
2022-06-28 09:19:.07.253
2022-06-28 09.18.07.253
2022-06-28 09.19.07.253
2022-06-2809.19.07.253
2022-06-28 09:19:07.270
2022-06-28 09:21.07.913
2022406-28 09,21,07,913
2022-06-28 09:21.07930
2022-06-28'99.21:07.930
2022-06-28 092107930

TEMP_DM_1 TEMP_DM_2 TEMP_DM_TOTAL TEMP_CONVERT TEMP_ACTUAL

04 86 0486 1206 1206
01 o€ 010€ 27 27

01 19 o119 281 281
00 F4 00F4 244 244
04 89 0489 1209 1209
03 38 0338 827 827
04 B3 0483 1203 1203
04 86 0486 1206 1206
01 0E 010€ 27 27

01 8 0118 283 283
00 76 00F6 246 246
04 87 0487 1207 1207
03 12 0312 786 786
04 B1 0481 1201 1201
04 85 0485 1205 1205
01 00 0100 269 269
01 1A 011A 282 282
00 F5 00F5 245 245
04 87 0487 1207 1207
02 EF 02€F 751 751
04 81 0481 1201 1201
04 B4 0484 1204 1204
01 00 0100 269 269
01 1A 011A 282 282
00 Fs 00F5 25 245
04 87 0487 1207 1207
02 CE 02CE 718 718
04 €0 0480 1200 120
o4 85 0485 1205 1205
P _o10c 268 268
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‘Uﬁ 3.8 ﬂ’ﬁLﬂU‘U@MﬁBm‘ViﬂQJ‘UENﬂ’ﬁ@U‘UUﬁ’JuL‘UUL‘ﬁEJSVNMNQ 16 LﬂiEN Iumwaua (SQL

Database)

N5l Window Forms Application lunsdsudsaieriinisaiilvanadeyagnmgian

PLC Control wuudmusiady iWunistsaniaiwazanududauluniseanuwuy User Interface (UI)

Tnglyidosdonlanvnaug wuds (Button), naesteany (Textbox), 318n15idan (Combo Box) uag

au 9 FeUSuustpaaudikasilindunsinulinuaINgeIns

nsligiudoya SQL Database tunsdmauvdeyagnmngiiluzulaseasiauenisng 4

liinglun1sdans Ineldends Select iafisdoyarngiugdes, nsert iWunasiiindeya, Update

Jumsldiieudlatayasinmsne uae Delete unisautoyadinens

#1138 PLC Control

IGERLEN R

Applications

Window form

EI.C_Dau_ZOZwN 5135910318,

Faviulnalalu

v @ ¥ av %
Joniuveyagaumaiilily

AOLTIADTUUUSALLITR  §1uveLARUUSHIUR

‘Uﬁ 3.9 msﬁuumaummnu“[mamamaua%ﬂﬂmmumauaLLwamT,um



3.3.3 naviuansdayaanmngiianiaTataududiuwuasuuudnludifniy Web

Application

98nLUU Web Application tieviin1sweslesdoyagungiivesdaududiuguigeasiu

szuugiudeya (SQL Database) unuanaidunsim tnawdulvigldonudimngdundn Gamnnifalam

AuRnUnAvesgaungd Aanunsafamuuardnsisilutanaiiedym wesuilulagmleiui &

Y

<

nsmuanslugutuludeyaresudaz Lot mshanudiwuanslugui 3.10

Bake Temperature Monitoring

Machine Name Date Start Date End

BMS MO-CU#1 v 10/01/2024 l 10/05/2024 Export to Excel

Lot nasvinau |

1 w4 -

0
10/1/2024 10/2/2024 10/3/2024 10/4/2024 10/5/2024 10/6/2024

MC_NAME DATE TEMP_ACTUAL
10/5/202411:58:21 PM 175.2
10/5/2024 11:56:18 PM 1751
10/5/2024 11.54:16 PM 175
10/6/2024 11:52:14 PM 175.1

10/5/2024 14:50:10 PM 1751

5U# 3.10 Web Application TedaguuiianniA3esauudiuyuges

v Y

Web Application #13¢11n135U70y a0 un V8 1LAT 830 UT UEIULTULLBTUINAN
gudeya (Database) wuudnludfniet 180 psmnwaldoa Jedayanaviiuiainaeduily SQL
Database i39uun 3 Aoaud As MC NAME, DATE tay TEMP ACTUAL lagiuiuaniuy Web

@

Application lagiisvazidunnil

1) Machine Name
& = A 2 s & A =
Wun15uanIveLAI 00 UTUEIULIUILDT lngazeantuullusienIsiaenuuuases
(Drop down list) wislgiundnaiaivzisnensiansliaontous Aot uTudIUTUE SN 16

LASD
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2) Data Start - Date End
\duns1denyaaiaan (Date time picker) Aifasnsazrdoyaveanoseutudou
wuiged wvhmslinneiilemenufinnflugisnaity wé’amﬂﬁ?ummiaﬂmﬁu Search il
uansnamivesdeyagmngiiveaaiteuiudiueuses
3) nsmluansdeyagungiivennioseuiudiueuses
wansteyagamgiivesaamiesseuiudueuseivham fusuanadunsl
Tunn 9 2 unit aunsafnnueiaeAnUnAvesgungildnniedes uaznaona uaznldiudd

a 1

Tgauduveansiniisesnis (Tool Tip) azaunsauiuiuiiuargaunivesasiatiu q la duwansly

Y

3 .
Bake Temperature Monitoring
Machine Name Date Start Date End
BMS MO-CU#1 v 10/112024 10/05/2024 m Export to Excel
l e h ARV i\ | I VL I el s Th
“ - g | ‘1 - I (1072024 1783} | %‘
— 1 L T I\
: ! RS i\l i . |
e | ) -
| \ | |
! l‘ [ , ! | | & t ’
Tf el ¥ NN 4 | < | |
1 }
| N | =M WY Y X YAY / S
101172028 10/2/2024 10732024 10/4/2024 10/5(2024 10/6/2024
Date
MC_NAME DATE TEMP_ACTUAL 1

10/5/2024 11:58:21 PM 175.2

10/5/2024 11:56:18 PM 175.1

10/5/2024 11:54:16 PM 175

10/5/2024 14:52:14 PM 175.1

10/5/2024 11:50:1Q PM 1781

10/5/2024 11-43-DR P 1752

JUR 3.11 aaugilutinanugnldundlugnns
4 MM5NUARITRYAUNANUR AT UTUATLIIULYES
winldsipanstiandluiifinsmifiegeamgiitugasiaiidenis Adwusanain
a . . v v I o w a
15197 ua@nIuL Web Application e laadeyasinaisiaduazidunisindeyagungduiain
g1uteya (Database) Tunng 2 unit TngAiinanuanty N NAaul MC_NAME, DATE uay

TEMP_ACTUAL sfauansluguil 3.12
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MC_NAME DATE TEMP_ACTUAL
10/5/2024 11:58:21 PM 175.2
10/5/2024 11:56:18 PM 175.1
10/5/2024 11:54.16 PM 175
10/5/2024 11:52:14 PM 1751
10/5/2024 11:50:10 PM 175.1
10/5/2024 11:48.08 PM 175.2

JUM 3.12 msauansvegumnilluusazdiaim

5 YuamulvantoyagumgiiveinIsseuiudueuees
uaﬂmﬂ@mﬁ\‘iﬂhu Web Application Wi fednunsaniaiiluian (Button Export to

Excel) Yeyagnmgiiveaniotaududiugueesla luguuuuues Excel e uaganunsaidentiian

=b.
e

pamsazalvanle dauanslugui 3.13

File Home Insert Page Layout Formulas Data Review View Automate Help,
mie g A Dl NN O T e
B Copy ~ yy i NN
P romatpane [[BAT U pime Ol AL = E=fo B Mege sjcentll, |\$p Sopareigitl(| Shamel e oed, Relel =
Clipboard ] Font =] Alignment F] Number ) Styles

17 - X Fo) 0119

Jq» s I < Y et W AR AAd AL i e AN,
1|ID  IP_ADDRESS DM | MC NAME TYPE 10T NO  DATE TEMP_DM'1  TEMP DM_2 | TEMP.DM_TOTAL . TEMP_CONVERT  TEMP_ACTUAL
2| 328192.168.0.10 10000 TYPE LOTNO 6-28-2022 9:03:01 AMD4 87 0487 1207 120.7

3| 320102.168.0.10 10014 TYPE _LOTNO 6-28-2022 9:03:01 AM 04 83 0483 "1203 "120.3
4 | 330192.168.0.10 = 10028 TYPE | LOTNO 6-28-2022 9:03:01 AM 04 82 0482 1202 "120.2

5| 331192.168.0.10 10042 TYPE |LOTNO 6-28-2022 9:03:01 AM 04 85 0485 1205 "120.5

6| 332192.168.0.10 12000 TYFE |LOTNO 6-28-2022 9:03:01 AM D1 oo 0100 7260 26.9

7| 333102168010 12014 TYPE |LOTNO 6-28-2022 9:03: it 1A 011A 282 8.2

8| 334192.168.0.10 12028 TYPE  LOTNO 6-28-2022 9 F4 00F4 a4 4.4

9 | 335192.168.0.10 10000 TYFE |LOTNO 6-28-2022 9:05:/ 87 0487 "1207 "120.7
10| 336 192.168.0.10 10014 TYPE  LOTNO 6-28-2022 9:05:01 AM T4 "6 ‘a6 174 174
11| 337192.168.0.10 10028 TYPE LOTNO 6-28-2022 9:05:01 AM 04 B1 0481 "1201 1201
12| 338192.168.0.10 loo4z TYPE LOTNO 6-28-2022 9:05:01 AM'04 86 0485 M206 "120.6
13| 3309192.168.0.10 12000 TYPE  LOTNO 6-28-2022 9:05:01 AM'D1 D 010D %260 6.0
14| 340192.168.0.10 12014 TYPE LOTNO 6-28-2022 9 T 9 o119 281 28.1
15| 341102.168.0.10 12028 TYPE  LOTNO 6-28-2022 9 Fs 00FS %245 4.5
16| 342 192.168.0.10 10000 TYPE |LOTNO 6-28-2022 9:07: 87 0487 "i207 M120.7
17| 343192.163.0.10 10014 TYPE  LOTNO 6-28-2022 9:07:02 AM 04 s ‘o435 077 "07.7
18| 344 192.168.0.10 10028 TYPE  LOTNO 6-28-2022 9:07:02 AM 04 83 0483 "1203 "120.3
19| 345192.168.0.10 10042 TYPE  LOTNO 6-28-2022 9:07:02 AM 04 87 0487 1207 120.7
20| 346 192.168.0.10 12000 TYPE |LOTNO. 6-28-2022 9:07:02 AM D1 D 0100 69 26.9
21| 347192163010 12014 TYPE  LOTNO 6-28-2022 0:07:02 AM 01 fig o110 Ps1 8.1
22| 348192.168.0.10 12028 TYPE  LOTNO 6-28-2022 9:07:02 AM 00 F4 00F4 %aq 4.4
23|  349192.168.0.10 10000 TYPE  LOTNO 6-28-2022 9:09:03 AM 04 87 0487 1207 120.7
24| 350192.168.0.10 10014 TYPE _ LOTNO 6-26-2022 9:09:03 AM 03 £3 (=) f95 "89.5
25| 351102.168.0.10 10028 __._ __ S gu_ | TYPE |LOTNO 6-28-2022 9:09:03 AM D4 B2 0482 "1202 "20.2

JUN 3.13 Excel Toyagnmgilaingudeya (Database)

6) AIDUARUUDHLULR

1%
% s

MNNUAURAUNAYR QNI U IIa1MIAT09TNTAA B UT UAIU UYWL
oAy ' = = Y A A v va A ] | 9 b
WINNIMIeUBENIN 5 pargaldya Axiin1suduiounudwaluguiiieitoaianun 1wy Wan

AU TR Fmnsguainiesdng
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3.4 wan1sidssuiigunszuiunsineufsulul salasnasusuuse

[y 1

HARNST LIna931nN1TUTUUTINTEUIUMTYINUlAENISWAILINIY Window Forms

¥
Y

Application {Wuieatiuayun1sALnandayaINATeIe uTUE IUWUERS FalTIWINTLA 16

\A309 uazduiinteyaguugiiludeszuugiudeya (Database) wuudnludld awnsoanailuns

IIUTNTeYa lardunounsinnuas wenanideauisaiinsgiveyagungiannsviiiu Web

Y 9 Y

Application \ayANURAUNATDQUNNTTBINTOUTUA I ILES

Aauusul N J//%f - M‘& 9
2=
ol

11//77 »
/’{/ P —

Atlviandeyagnm)iLuuLLULIA ARLlvaneyaRaM L UUSALULR
5UNi/ASY/4A3059NS 1 mﬁk\mﬁaﬁni
SUTnTaYATRIgUUGH 16 138 Ansrgideyanamgiinnnns - ag
L] 9 Y
5 U/ATaART09ANS Web Application

AATEIUoyakULULLIALAE Excel

25 W91/A39/AA589905

16 UN/ASI/AS099NS

as19n5 W lne Excel

. @ v @l

avin5189ula8 PowerPoint InYINS1891UlAY PowerPoint

s ievistosins ]

5UT 3.14 JunauvanszuIUNTInTULuUazideanauliuUswasnasuiulse
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3.5 wan1sdssuiigunanvenssuumsinauisuliudsuasnasdiul e

HadnsNlinaannsUTulTInsEUIuMsia shliansaannainsinnuvesnl

Wandeyagamaiinnesessududmwuwes warnsvhnenuesesay 55 uidedewduniony

(% (%
Y Y

5 U9 FIUNUANITHARUULTINUA 16 AT JIAIUITOVNABAIAIVDINTZUIUNSNINUA 14.4

Fuady 1.2 Flussaiiou Aodu 91 wWasidua

na1vINTEUIUMIIINUNBUUTUUTS

A15199 3.4 AYBINTEUIUNTINNURBUUTUYSS

FunDY S19AZLDUA 1387 (W) %ine
1 arUlviandeyagauugil 5 1 1p58adns
2 | Awsizvveya 30
3 I8 20
AN 55

LANBINTEUIUNTTYINNUNRIUTUUSS

A15199 3.5 LIAYRINTZUIUNTINNUTEIUTUUSS

FunaY 519821090 1381 (W) %iae
1 AATiveya 1 1 1p3099n3
2 IAYINT199U a
AT A 5
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nsdgwitnisiauvenisaiiivandeyagungianniaI e uiuad e Lavasng

nsmmeisnisuuuwla Wuwuusaluds Inglimaluladiiu Window Forms Application uay Web

Application Whsndreunlalinisyingu aauisavhanduneun sy nallunsiauliisigeauy

AUNT0AATBRANAIN WazliuAIMLINEY ATINNABITRITLA wardadunisiindseansninnis

MUIUNTEUIUNITYINIU AILERIIURITIN 4.1

A1319% 4.1 nsrvIunsnnuneulTuUTmesUsuls

nawyTuYss

VESETTER

Summary and
Analysis

Download CSV File

,{’pﬁ,/('

AtlvanuazTIuTIMToL AR Tay

Excel AS98Y 1 1A5D4

AlvanuaysIusInteyanludiguteya

LUUDTALULR

A519n517970 Excel wanvuntalu

PowerPoint

Web Application @u15a@519n3 1MUY

DRluLR
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NNAGNEVDINTIUA BUITNTIINMUTRINITAIlInantayagun) I91NAT 09 U ud I

[ (%
va o LY 1 v

wUwes wavas1ens A ISnsuuuwia Wuwuudnlulity Senunsadiganiain1syinaunain

90 14.4 Hluadu 1.2 Pluwedou Andu 91 Wesidud dwandlugui 4.1

LAINIINTEUIUNITTINNU/ARDU

20
14.4

15
10

5

1.2
0 UL O
neuUsuTse nasUSuUse

SUM 4.1 1AM svnnuEeansEuIuNIsneuU Ul HagraaUSuYse

14aNANAANA L UNISHAILIUNTEUIUNITRMLA 160 T1lusmaduatu §vaunsnanalganei
Jrnsaeadsnailunisaniluaniazyinssu Tnsdaaduaildsisdy 75,000 unsel waznsil
JualduauANIRaUNALY avdwalinisaamuralinusInET LazllugiunTuluranantiu d
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A3UNAIL LA YDLEUBLUE

5.1 dyuna

MNNANUATY wansliiiuinnsuaeuiBnisihauan Manual fRmnsazdesailvandeya
gaunpfivesaiasouludumumosineies PLC Controller. Tusunuumas CSV Tnldudnfulidumm
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%78 uRe Window Forms Application kax Web Application #iagaaelidinnuasainuazsings
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Jrannansviraiuidn 14.4 Faluadu 1.2 Saluweideu wieandu 160 $alusded wazAndy
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5.2 UaLaUDLUSHAZHUININISIVYAD 1 UDUIAA
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a v A

nuideilifunisiiausiuamenisuitgywivesuion muulouienuisnivualife Smart

Factory #9@een15linisinaudussuudnlud@uiniy aanainisviau dreiasiedlasins iy

&
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Automatic Temperature Analysis of an Image Sensor
using an Application in a Semiconductor Industry
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Abstract—Manufacturing process improvement is a
way to increase the efficiency of production in the
process even further. This research is used to change the
current work method where employees download oven
temperature data of the image sensor in manual CSV file
format to analyze and make reports in graph form. The
window application is created the data to get the data
from the PLC control machine to record temperature data
from a CSV file and record it in the SQL database
automatically. The web application is also developed to
serve as a dashboard for data analysis. It is possible to
reduce operating time by 91 percents and can reduce the
cost of hiring employees.

Keywords—Production Process, Automatic Application,
SQL Database, Cost of hiring employee.

I.  INTRODUCTION

Nowadays, electronic components, especially
image sensors, are more widely used in the
automotive industry. It is produced for both manual
cars and electric cars, which are cars becoming more
popular nowadays. It must consists of various
electronic components in the car in order to increase
the convenience of car users, such as automatic sensor
warning systems, car recording camera, etc.

Improving the manufacturing process of
electronic components in industrial plants is
important. Nowadays, the working environment is
constantly changing. Whether it's the way we work,
society, or technology, that comes into the study or
review of the work process in order to enable us to
analyse problems in the current work. Whether it is a
redundant work process that takes too much time or

even work and frequently causes errors by people or
machines the study of work processes is correct, fast,
and appropriate to help solve problems in the current
work. One of the ways to improve the work process
is to change the manual work system to an automatic
work system.[ 1] This will make work more efficient.
Greatly reduces process working time. and save costs,
including support developed to make the organization
move better and continuously.

How to analyse data correctly and quickly by
using technology to help analyse data, one of the
methods of data analysis is using a system to
automatically collect data from machines and record
the data into the company's SQL database through
application control. And can analyse data through
web applications quickly and correctly, which will
help make work more efficient.

1.1 Productivity

It is a process of working to obtain quality
products, services, or work that is consistent with
customer needs by means of reducing costs and
reducing all forms of loss. Effective use of resources
using the right technology Developing the potential
of workers and using various techniques to increase
work efficiency. [2]

Components of increasing productivity

1. Quality is something that meets customer needs
and creates customer satisfaction. Manufacturers
must consider quality first.

2. Cost is the expense spent to carry out the
operation or service, starting from design,
production, inspection, storage, transportation,
and delivery to customers.

3. Delivery is the delivery of goods or services to
customers on time:
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4. Safety is the state of being free from accidents
and property damage or loss due to the
production process.

5. Morale is the mental state of the worker, such as
feelings and thoughts that are influenced by
impulses.

6. Production that considers the environment. for
sustainable development Using technology in
production and systems to reduce costs and
increase productivity

7. Ethics is the trust or discipline a person has
regarding what is good and what is bad.

1.2 Recommended Standard No0.232 (RS232)

PLC control is a tool that uses the RS232
protocol as a port to send data to a computer,
allowing data to be downloaded for further use.
[3-4]

Serial communication standard RS232 is a
standard that receives and sends data in full duplex,
meaning it can receive and send data both at the
same time. To receive or send data, a total of 3
wires are used: [5]

Computer Measuring Instrument
Tx Tx
Rx >< Rx
GND GND

Transmitter Recsiver

Figure 1 shows the RS-232 connection between a computer and a
measuring instrument.

From figure 1 is an example of an RS232
connection from an industrial measuring instrument
to a computer to set up measuring tools through
software by [6]

e  Tx (measuring instrument) is connected to
the Rx (computer) to send data from the
meter to the computer receiver.

e Rx (measuring instrument) is connected to
Tx (computer) to receive data sent from the
computer.

e GND (measuring instrument) is connected
to the GND (computer) to match the oV

voltage signal.

1.3 SQL Database System

It is a group of information that has been
collected. They have a relationship with each other.
There is no need to store it in the same file; it can
be stored in separate files, which will be stored
systematically. There is software to control the
process of use, work, or processing, allowing users
touse information ‘more efficiently. Usersiand

56

various programs related to the use of a database
are called database management systems, or DBMS
(Database Management System) which are
responsible for helping users access information
easily, conveniently, and efficiently. Accessing user
data may involve creating a database, database
editing, or asking questions to get information. The
user does not need to be aware of the details within
the database structure.[7]

An effective SQL database

1. A performance SQL database with high
performance to support a wide variety of
work within a single system. [8]

2. Security is safe and secure, which can always
protect important data.

3. Availability is stable with low downtime,
which reduces the chance of system
downtime. Moreover, the system must be
upgraded at both the software and hardware
levels all the time.

4. Manageability Easy to manage and maintain
to help reduce working time.

5. Storage stores data efficiently, which can be
reduced or increased both in the short term
and in the long term.

II. RESEARCH METHODS

The emergence of new work processes that bring
more benefits to the organization, whether it is cost
savings, saving time in various operations, or
supporting the organization to drive better.

The work improvement process consists of

1. Determine the work that needs to be improved
by complying with the requirements of the
work in your responsibilities.

2. Set the objectives for improving work. It
clearly defines the objective of work
improvement to reduce the work process.

3. Gather information about the work. Consider
the current work regarding the sequence of
steps, responsible persons, work methods,
duration, and location to use as information for
work improvement.

4. Study and determine the workflow in the
process from the beginning. until the end of the
process.

5. Analyze the process to find ways to improve
work.

6. Choose a method for improving work to
determine a new practice method that can be
identified as being better than the old practice
method.

7. Practice and evaluate the results of
improvements must be followed up
periodically to evaluate the appropriateness of
new methods,



III. CURRENT SITUATIONS
Process Analysis of the Current Production Line
Figure 2 shows the flow of process manual
operation. Every month, employees are required to
analyze oven temperature data from 16 machines in
the production line of the Image Sensor and compile
areport. Using the method of downloading a CSV file
from a PLC controlled machine using a memory card
and then making a report by Excel and PowerPoint in
the form of a graph for a total of 16 machines, which
takes a total of 14.4 hours per month, sometimes the
analysis and data collection may not be accurate. This
may be caused by an employee's mistake.

Download CSV File Summary and Graph Report
Analysis

Figure 2 shows the manual process of downloading oven
temperature data and creating a report for the Image Sensor

product
Step Detail Time Unit
(Min.)

1 Manual download bake 5 1
temperature from PLC Machine
control by machine (CSV
File)

2 Summary and Analysis 30
bake temperature data from
CSV File

3 Make the Report after 20
summary and analysis

Total Time 59

Table 1: Time for manual steps to download data and create a
report of the Image Sensor product.

Table 1 shows the process of manually
downloading oven temperature data for the Image
Sensor product, then analyzing and making a report.
This will take the total time of every process to 55
minutes per machine. There are 16 machines in total
and will require a total of 14.4 hours per month.

IV. ACTIONS AND IMPROVEMENT

To increase production efficiency in the factory
by reducing the time for oven temperature analysis
and reporting of the 16 machines in the production
area from 14.4 hours to 1.2 hours per month.

4.1 Automatic gets oven temperature data from
PLC control to the SQL database through
windows application

Create a Windows application program to
receive data from the PLC bake temperature control.
The data can be collected automatically on all 16
machines.at the same:time, .stored on the-computer
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PC in the form of a text file (CSV) with hexadecimal
numbers, and then sent to the SQL database. After
that, the SQL database converts the data from
hexadecimal to decimal to store the bake
temperature data of the Image Sensor product. And
the oven temperature data collected from the PLC
control machines will be collected every 2 minutes.

1. From figure 3-4 shows creating a window
application program for automatically
receiving data from PLC control on the
computer PC every 2 minutes.

Figure 3 shows temperature data from the PLC Control
machine

kel

Figure 4 shows a program for receiving data from PLC
control

From figure 4 shows the program page for
receiving data. The details are as follows:

o |P address of the PLC control server

e PLC Type

e Read the data DM area (data memory)
for reading  temperature  control
parameters.

e Path for storing data on a computer PC.

2. From Figure 2, the program sends text file
data as hexadecimal and converts it to
decimal, which is the temperature value
occurring while baking the image sensor
product that stores the data in the SQL
database.

Figure 5 shows the temperature data collection for
baking Image Sensor products on 16 machines in the
SQL database.



4.2 Web application for graph reports

From Figure 6 Create a web application to link
baking temperature data from Image Sensor
products and display it as a graph, with an emphasis
on allowing users to view it. If there is a temperature
abnormality problem, it can be analyzed during
times of problems, followed up and fixed
immediately.

The Web application can display the data that
can be selected for each machine, date and time
period, or view it as a line graph and export it to
Excel forms.

Figure 6 shows a graph of temperature on a web application.

V. RESULTS AND DISCUSSION

Figure 7 shows the results after improving the
work process by developing a program to support
the extraction of data from PLC oven temperature
control 16 machines and automatically recording it
in the SQL database. And can analyze the data from
the graph through a Web application to find
abnormal oven temperatures of the Image Sensor
products, which can reduce working time from 14.4
hours to 1.2 hours per month (91%), reduce errors in
collecting data for employees to make reports, and
reduce employee labor costs by 75,000 baht per
year.

Summary and Analysis report

Reduce time 13.2 he. (91%)

I
14.4
1.2
‘ |
Hour/Month Before After

Figure 7 shows a graph of reducing the time required to
make Summary and analysis reports after the improvements.

CONCLUSION

Increasing productivity is something that
everyone -must _try to _do to :make-production run
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efficiently. Therefore, we must try to find every way
to increase productivity. Whether it is changing
methods to use existing resources to achieve
maximum efficiency.

To achieve the goal of reducing operating time,
no matter what technique is used, manufacturers
should look for new methods to get better results.
Due to the current situation, there are still manual
methods of operation, and it still takes quite a lot of
time. If technology, such as computer software and
automated analytics can be brought in to help with
work, it will help you work faster. It is also more
accurate than using people to perform the job. It can
also help reduce the cost of hiring employees to
analyze and find abnormalities in the process. In the
future, Al will be one of the technologies that will
increasingly help analyze work in place of people.
Therefore, everyone will have to adapt to the new
era of industry, which will require fewer employees
to perform work and use automation to replace it.
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