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i lUld9awdu lausid dadu wie dilulddu Wsendfieg, lunenduiu Vue &l
Aua5alun1sin Single-Page Application 7ifanududeulagldsiutuiadeaied
viuafouaylausinaiuayu

qmﬂlusuaﬂ Vue Aoty Progressive Framework ﬁﬁ%mmﬁﬂ 9ONLUVNIEINTU
a¥19 User interface Tnetanng faeliigldauaansadoumiiviiuanmadudouldagig
18918 wAZILNZINNEMSU Single-page application wieldsaufu modern tooling waw
supporting libraries

uaﬂmﬂﬂfﬁmwﬁuﬁﬂeﬂ’aﬁuaﬂ Vue Avlilasunnaflenfiviusgresiniafiae 11
annsonen Vue Winldsaudulusaamiisndeuieeg1adu wie library Suldegnsinesy
& vnliislifersoldaudndeulmivomn uiifeu component fidesnsidoudie Vue

Wi lU dumesmnees uasueivdmseliiuagunle



2.4 1Q&u (JSON)

g JSON) 50 deynsalTnganinansus (JavaScript Object Notation) 1Tu
sofuundmiunaniudsudoyanoufianes Wesuun JSON tusglugudeninusssun
(plain text) fanuduariusunsunosfinmesannsastudlald

UaqUu JSON Geuldlurivueundindu Inaaniz AJAX 1ag JSON unesuun
madenlunsdsteya uenniloluann XML Feflenldiuagusifn anvai JSON Eaild3u
anuflsadunsznssdusazidiladendn XML

Taseai1svasnasuun

a

wéu Wusuiuuaesnuse (Sting) wilandefigndmfvlusuuuuiiannsasunay
nlaldine duSsuaiiousuuuues 9138 (Aray) sfianiaildiudedeyasiueuind
wredaunfudrdindesnsiu-deoyaimueiuindsing 4 Hu adosiu-denlugiuuuves
awdnvseadeu uanidletseuindvinisfusfivhmsdsenduananidsiies faedes
thanesnuse watusdndumisiifesns eieaednusziiidosnisnld uwidwiui
duud anansnsudsaaudsldistislaaioud (Clent) wagiladsnlineg (Server) Tansi 2
Heanansnyhmsdnsiauaznonsvialaslfiadueulda Uson Encode) wag LaduALAA (Uson
Decode) Litosuiauusivariu warazdunldansildedisls Sauniudrazegluguuuy
vosonsduardmiviuUnaduiuldfiauasuddoyaiduiusfisefindu uwid
annsatheduludssendfunssudsteyaluguuuudu 9 16 wumsiufiudeyalusuuuy
Y04 agenuszludeaunsenssudamnudilnuinisiaulss (Web Service) Aaunsavinla

JSON Huldaudiniusuesnmnaimaniud udlignuesindumelusuny ndu
gnuesindunuilunsuaniasudeyainnnit lutlagtufilavsFvesawlusunsudug
ldUszananadoyalusUiuy JSON snsine JSON w3 Java Script Object Notation 18y

W5l JavaScript uaniudguteyariu Server laegadgnney

2.5 Application Programming Interface

API (Application Programming Interface) A® Foanmanisdennesenitaiuled
wilaludsniulednis Tngerafumsidensessninadldamiu Server w3aan Server
viladeuseluman Server nils lelvwoniuineusniinfanaziuasundastoyaiivled
g 18 shegrensiaues APl flsiiuldtauarUoss Ae Aulesdulvglutegtuasd
sudenligldanansaidigszuuegiadnen i Facebook Account Huvsneauiniulesd
ifuq wystanasiuty Facebook vug L AP aytfules Snwilsfaagnada Facebook :
Messenger Payment ﬁéu'a8‘1‘151’@ﬂﬁﬂawmiaﬁﬁqsmiumamsﬁu‘umsw Messenger #39

VULBUNALATUVBY Facebook lalagnsanIun1syinaueee APl §3n15vi1 APl dardudiie



lun1snisasralenianiegsialvidg Wikdesdnseane saulusmaiiudsednsanlunis

Jansszuuiuleivisensundiadulasnisiideyaluinuisssenmeuiu

Mobile
Applications  Cloud-Based
Services
Web D ‘ Partner
Applications Applications

[ ———
Legacy Cloud
Applications Resources

Application Data
. Servers
JUT 2.1 dudsznauvad APl uagnisidau

API Foiunauuesileridu Tuneu visama (Class ) Assuuuiiinis (0S) vief
Tou3nns a¥eduan WesesiunsSenvodeya mnlusunsudu 4 viel AP| annsolauld
funrwlunadeulusunsuiisessusiidy Sufuasgnimilfeglusunuy Syntax wie
element fausailUldldeesavannaue

amsanndeves APl dotluli eafiddgunn vangauenadnaiinsueidoya
Frufufe3EUy Open APl U fanudasndeuavdiid ofeunualou @ ludauil
Foonuuusiadlimuddnylunisasindey Logic fiannsnifnduldannisldau azdead
Fermuslunmaitrfsdeyaiidaou simfsvuutesiuanasadovesieyafinasungu

4

Inen1seenwuy APl Ainazdesldautiungluaiu Web Service AU Infrastructure Fadu

a Y =

daisingnitannludrsthegissinga APl fifegdasiinisduinndneniwaiuglusetile
Tusmsiineulandvnagsiafiiinsidsunlasedenniildodsiussansnnian
Haqtiumansy geanvnssuléizu APl uldfuaniu Tasiawzgnannnssuma
nsiufionaazdetendy APl lunistuirdouuasiamnnuesomaluladsuluisnns
Usuiaiteliangsialvaa mayeisnisth APl unldnuluisnismsiu axiaesussanie
1. Private APl 1 uUszIanvs APl fisuranslddmsunnsdeyasuiuaiely

UMY
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2. Open Banking API Aan15ila Server su1anslufisgliusnisauuensuiaising

H1UNN4 third party ¥SeUAAATIANNTIULEY

2.6 Express.js
Snunsa seviatea u Web Application Framework FosafildSuainufieuuin
@113 UY9IUUU platform U89 Node js Fadu Server fawil e Tnewa Express.js khag
Node.js @19Ald 1w JavaScript Tun1swmun a1l Web Application Framework Tu
alenau ﬂuﬁﬂ’wm%éfaqﬁmmiumﬂ’h 1 01w awndivharunnsils Server aga PHP
v3e ASP Lagnwiiviaumeils Client 0814 JavaScript 1leanadmggnsaudananly
nsdeasauinateq n1wvinlfiin Nodejs fiu Express.js tieuaiiaaug JavaScript f
anunsnideuldia Server uay Client uananildlasiagifou Javascript az31sfuiinns
moUaLeIiTINET wuauI Expressjs Aunierundudawuldesrnumss ludesns
Bouimaideu Express js agldgunuuiinglunsSoudinnian
d1m15un13 Wawn Expressjs luiiulesaznadanisld Routing (N15rmun
LHun199a95EUL) kay Middleware (NM55udedoyarodszuy) anunsadeulalugiiuy
MVC d9un1518 ons e ugiutesaanutsald MongoDB n3aaxld MySQL Al dmiu

wianavedlnafe Jjs vausllanuntinInstun d.x

2.7 Line Notify

LINE Notify #ie U3nsfinuanmsaldsuternuudasouaniveesiass q fnu
aulalévng LINE Tnevdaasadunndendofumaivwesiauds anngldsumaudasion
NYyIn9n13vee “LINE Notify” Felvuanislen LINE tuieg ﬂmmmim%amiaﬁw%mi
fvanvans wazdsanunsasunisudaieunangulddndie dsuInmdng famnsa
Fousioldun GitHub, IFTTT 138 Mackerel 1Uusiu

2.5.1 nslgeu Line Notify

w370 Line notify il audsaniugniseeularludnszuuvatemiald Savihlwi
annsadstonnuudaieuainuiniging @ wiegunsalla 9 Anu Aanunsaideusiedy
internet waraLIOLTENRY http post 1153 Account vau1ld Fensldulnesinves
Line notify %ﬁgmmuéﬁ’ﬁ fio Buusniae wadedluads token 109 account Tuszuuves
Line ooy 91niufiu token ftenls udailoisndesnisfiavdadonnuusaiiousne q 151
9914 token tilodedornuudaiiou kaums http post tues

2.5.2 n1599 Token ¥84 Line Notification
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dinduiieudu Line Notify flaw senisfuniieude Line Notify wdauondu
wiou widsnidu WUT https./notify-bot.line.me/th/ wéaudndszuu ideniiviwasidu
uh Widanmiraedvaldeniiddnin “een Token”

Tunnseen Token @Ad Line Notify 92911115 Generate 18A1M189NUT FI9819LTU
82HTUTTFjpjrUZxv28glybQr7CBOPqwMrfx8yLnZjil Tisidnasndanuiifiuienly wield
Tunsdetoya nsasinisudndsuwsiaunsaienladnagdsdayaliiudiisies wiadly
fangu yndenddidesiifissudndnfisureasiuding een Token wsnndoanisdaan
nau Asfidlesvinnouvie Add Line Notify nlussnguisidesnis

2.5.3 49fv04 Line Notify

- aunsaduiveaiu dunisudadiounidlan
- umnagmnlldnuduegne

- glinuanusasuinsudasieulavniaiwagynaniun

2.8 VPN

VPN 8811970 Virtual Private Network 1§ uwalulagnisid eusawn3euneuen
91a15 (WAN - Wide Area Network) tuszuuiasetienieluesdng dudouedovisluus
aza1v ey Ingedy Internet LUUGINGNY 01591 Tunneling #30n135a319g1096A
asleuliFudedoua Hszuudsatesiu nmsdnaeulitoya mnzdmsvasinsuualng
%qé’aqmsmmﬂa'mé’fﬂumiamﬁia%’udq%’a;&aszmw g 15iUsEANE AT ULAEIAY Private
Network

uenanffsannsafmvuanieay P unietedioaty wandimind AUFU
UBNUIENY §ed1u19a login 1unlgia3edneniglussansla PN : Private Network #ie
w3eveneluvetusazu3 e, Private Network 1An9Inn35Ausem desnisifeuniodie
VoA ara1v Nt 198w (NSENINT LT ousena8 TCP / IP 1avil IP fazrvundy
105000000 W3D 1921685300050 N30 172.16.x00¢30xx) Tuasieniawazinisdeusadie
leased line #9907 AAN15LAUTIve9N 519U Internet waznswaunnaluladd
Aeades mavfuusslubes mnusiweanisifeuse milmAnuuaslunsunud leased
line %130 Frame Relay @sfs1A1una #18 Internet #iH51A79nN771 WE2R9T 097 Virtual
Private Network a1nn1sfifauldfvunanuvaneves VPN iuniwdengulidn "VeN is
Private Communications Network Existing within a Shared or Public network Especially
the Internet’ A¥&NX130ATUANUNLNY Igaradd

wialulad VPN %‘vi’wmsL%amaaaﬁﬂﬁzﬂm%’azﬂaLLaw%Jwamwm o YDITEUU

w3enisliiiniussuuiasetienila walulag VPN szvihaulasgeulvgldnuasie
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3 I

alaad tadlauiinldlunissuditauan uszuy wisvredumesidn uasidudiulsenaun

Y

A W

dngyrsemilananlunisyin VPN Adenisldaudumesidn

Data transported accross the Intermet

5
Router - = Router
. i | 7’.
—— e
LANA ' ' ! LAN B

TUNNEL ’ =

;sﬂﬁ 2.2 weluladnisiteuse VPN

2.6.1 vilaidiaald VPN

idesaniligiiunsindedoansiedndudsidaruduiuuniues q ledus
Feansnnaidonseiiuszansnm Janiasadusening Network USnnaafigade nng
Whanedaaa (leased line) Fvagvhnsidonsieszuuidinidsavonsidenisldaedyain
p3sguangma shisilena Yaondugamszliidiosinslifonarssiuduiou waziinind

a A 1

Ae weinsi et uideiduae Aldarslunmsldusnistugauin Weeuiy

[
Y]

ATl Feuivnvuadndundiansnviild walulad ven Iedmndudn
yadenvils ilesnnldlddenarsdedumesideiifinisiadsegests unsuaoifunasis
ssuuiiniisadians Tnoiinsadrsglasddoya (Tunnel) 1@ ousefuszninaduniaiy
Yanema shlfiadioudndusyvuidnisaiontu asnsadsdoyang 9 Aszuuidaisem
1 Tnedoyaiids Suazgnasiulvluglusddaya ilsfienudaonsvgs Tndifesty leased
line wiATlanelun1svin VPN tusnninmsidranedaanasin

2.6.2 VPN Architecture

aunsanuslaandu 3 viln As Remote access VPN, Intranet VPN way Extranet
VPN

1) Remote access VPN
aunsavinsdeudesning Users iilildegilesdnsuiouisv Wi

Server TAgK1UNI4 ISP (Internet Services Provider), Remote access VPN E‘T\‘iamyjmiﬁ
Users aninsaidousiofufiesdns vie v3w wWelusaldmiuiideanis Inedl Users agsi

NISLTONADHILNIG ISP Nisaesualulad VPN Lo VPN devices ¥94 ISP gau5Un13 Login
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994 Users a1 22911115a519 Tunnel TUg9 VPN devices n1198 4 Office 99909ANINI0
YSEN INNUULVIINITAS Packets W1UNg Internet
YoRUad Remote access VPN TN

- andunulINTad agUunsalnin Modem 3@ aunsal Server

Jananig
- gnansaiiudulaunn wag Wis Users Tual Tadne
- a®378§78Q1ﬂﬂ73§8673%7§1ﬂa
Client-Initiated Remote Access VPNs

Main
o o Office

Client-Initiatec
Tunnel

VPN Cloud
{internet, 1P)

VPN Router

<k >
0%
NAS-Initiatad
Tunne

gﬂﬁ 2.3 Remote Access VPN

2) Intranet VPN
Intranet VPN agilun1sa3ns Virtual circuit 5ewing Office @191619 9
10983An3 WU 67 09ANT W3071 SYMIneandag 9 ves Office Wdaefu AnANTivi
msidouselagld Leased Line 30 Frame relay 951189 nld Intranet VPN 22101

[

nsUsendaaildaneninnin sd1Anyues Intranet VPN Aifio 15 Encryption deyafifesd

o

o w A

Uszansnm ileuntostoya sevinalidsriuszuuiedetne dddndnegnamiaiine desli
AI1UE1A N U Applications UszLan Sale way Customer Database Management,
Document Exchange, Financial Transactions k@ ¢ Inventory Database Management
Taseasnevas IP WAN 14 IPSec 38 GRE vin15a319 Tunnel fifiannuvasnsds sening

LA3DTE
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YaRve4 Intranet VPN fAfe

- anA1lg9183970 WAN Bandwidth, 19 WAN Bandwidth laat4il
Usgansnmn

- Topologies ﬁ@ﬂﬁﬁju

- vEndBanisiie Congestion 1agn151Y Bandwidth management

traffic shaping

Intranet VPN

Remote
Office
VPN Router

~m

Main

IPSec/GRE Tunnels Office

29599

VPN Router
Remote
Office

|PSec/GRE

Service Provider Network

31]‘17; 2.4 Internal VPN

3) Extranet VPN

'
= o

Extranet VPN 1 u#i iﬁaﬂﬁﬂu%a Internet-based VPN, Concept 984

v &

N15AAG9 Extranet VPN Hutndlaunu Intranet VPN @3unananunae Users, Extranet VPN

U Y a

avasnaldiiie Users Useinn gnan, Hudn, 03Ansengeddnsiideenisiloudaiu v3ed1

Yy

93ANINLNATBEI1 Internet Security Protocol (IPSec) gnldlngausuiluuinsgiuves
Extranet VPN
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Extranet VPN

Business
Partner

VPN Router

IPSec/GRE Tunnels g:f:g]r

VPN Router

7 Service Provider Network
A

Dial-Up
Business Partner

gﬂﬁ 2.5 Extranet VPN

2.9 g7utaya (Database)

Yoya Ao deriiariwosdsiianauls Toiiaasaiidusnay denny Mesvaziden
Faoraegluguuvusing 9 1wy o des Falelidnazluau dad Aswes niewnnisaid
Rerdesivasin g degaifudenienfummnisaifiietueswioiies uazdosgnie
wiugh asudau Juegiudsiiumsilinnuddgesmimaivesnsiiudeya sy
nsiuteyadadunisiivnusaitudeiasiwesdsinaulatues doyadmneds
funuvesdarionss vismuduluresdswesiisaula

Database e g1udoya Ao nquvesdoyaiigniiviusaly Tneflanuduiusds
funaeiu Ingldldtiduindeyafmndasdoaivliluuiudoyaietunieusnifunas
7 wiludaya

szuugIuteya (Database System) Al szuuiisIuTiudeyasie q MAstosiuin
1ifaofuegrefiszuuianuduiiusszninatoyania q Adaiau lussuugiudeyay
Usgnausewiludoyavanowiludifideya nedesdiniusiudnlisetusgadussuuuas
Falomaligldansoldruuarquasnudestudoyamani Idesnaisednsam lned
gorldusniusuiaiioudienarsssninalduazlusunsusing o MAeadosiumsldgudeya
3onin szuudanisgrudeya w3e DBMS (data base management system) Sinthiitaglss
dldinfsteyalddrearainuaziivse@nsnin nmsdnisdoyaveslderndunisadng

4

gutaya msuilugiudeya nionsasiaudialilatayaun neldludndudesius

Y

Wnertuswazideanglulasaisvesgudeya
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anwauzdayalugudeya

szuugueya (Database System) mnedis lassaisansaumediusznaume
swazdunvesdeyanifetesiunvziunldlussuusia q sauiu

grudoyafumsimfvdieyasgraduszuy Mlsldausolddoyaiiiesdeslu
FTUUNIUAN 9 Saunuls ImaﬁwhiLﬁmmmsg'l%’ausum%’aaga wardIEusavianae Iy
Tnudsvosdayade Bnvistoyalussuuftazgnioadofeld uanibunasguieatu Tasas
finsimusszuumuUaenfovesdeyaty

gudoyaidsduiud (Relational Database) tunsiivdeyaluguuuuiitdunsis
(Table) 30156091 Sladu (Relation) dnwazidu 2 73 Aoiduun (row) wazidunedunl
(column) Msidesleadeyaszningmians astdouluslaglduennitad (attribute) uie
pofuifimiiousuisaensaduindenlosdoya srudeyadsduiuiiosfusuuuures
grudeyaiifelilutiagiy

gIudoyawuuLAsetY (Network Database) §1utayauuuiniatieazidunissy
seilous1e 9 wazanuduiussendtessiduuunsgsnaiugudey alisduwus Ae Tu
grudeyadsdimusazuinnuduiusiontd lnosuideuiifamivduiusfuasdosdidves
Yoyalutenniadlanonnidasind andoudu ungiudeyaluuiasenns azuand

v 6 1 v o 1

ANUFUNUTDYNTALIU FIDEN9LTU

£ J

71Ut oy akuuaIR Ut U (Hierarchical Database) g1udagauvuainudu \Ju

Tassadaiidaiuteyaludnunganuduiusuuue-an (Parent-Child Relationship Type
: PCR Type) winidulassasrsguuuudulsl (Tree) foyaidaufivluiid Ao se1fou (Record)
eusznaudheruanundoyn (Field) vesouiifinis q giudoyauuudiiuduiindroatafi
FrudoyaluuiATeUe Lwiﬁmﬁ’uﬁgmsﬁayjaLLUUﬁWﬁU%u fnguiutusdnuilsuszns fe

Tuusiaznsevaziignasiadmmlaliiu 1 vgnes

Uszlevivasgrudaya

Y
¥ = o

1. annsiiudeyanddou teyausyaiieglusuveswiudeyasiaiiviingey

Y
v

yany 9 s insredflideyayaivarsau Weldsruugudeyaudrasdislinnuddou
Yoslayaanoya

2. fnwinrmgniesesdeya esangiudeyaiiiiesgiudeyaiies Tunsdid
Toyayaideatulnngegvanswidugiudeys Toyamariiazdesmseiu driinsufladeya
v 9 wisiideyausingoyazudlaligndeswuiunualassalusAdaeszuuians

F1uteya
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3. nmstesiuiasinwanudasadeliiutdeyaviliedsasain nstdesiunas

Shwianudaeadeiuteyassuugiudeyavsliianeineitesvintu Feneliinniy

Y

Uaansie (security) vostayasnie

2.10 NoSQL

¥

g1uteya NoSQL asmuinguszasddmivlunatayaluuianiziatzaswasil

<9 Y

'
1 o a

wuusNUnangudmsunsasiseundinduduriualy gruteya NoSQL Wunidniudly

]

Frupnudrglunisiaun nsvhau uasdssAnsnmauvuiadideanis widusznaudae
ninensiitetaelrinautilagiudeya NoSQL uaziFusulday

2.8.1 gnudaya NoSQL ieuetsls

grudoya Nosal Tdlunadoyafinarnnatsdmsvansiiriwardanisteya
gudoyadsmnnildunisufulssssansamdmiueundiaduiifedddeyauiannn

fausn uazillunadeyandavg ulnsianiy Fuiadulagnisieulsudedninainy

adaNeveNaveIgIUTBYadUY

Megnsasdlumauuuwiudmiuguteyantisdouvuliduden

v A £

lugrudeyaideduius Juninmisdedngnueneenaindu (M3e “Umsgiu’) uag

[

FaAulunnsauen dauenuduiusazgnimualagdednaAduaniaraguen luiiegiall

A = U L3

msuvtisdeiinaduidmsu ISBN, Yevtlsde uavaseniiu asedideullnaduldmiusia

=Y

AL UsuLaETOR TN uAYgATNERM1379 ISBN vosdligulinaduldwmsusiarWeulay 1SBN
Tunadsdiniusgnesnuuuniieihlyigndeyaaiunsndsduldmnuauysaldedesening
1919919 9 lugrudons Ysvlhidudnfid oanauddou uagld Tunisuyuuss
UsyAvEnmdmsuiuidaiiuogieinds

o v <

Tugnudaya NosQL Uuiinniisdeiinazgnimnuiluienans JSON dmsuniadeus

& &

agidu 119013, ISBN, Fomisde, afefi i, Teifou uassiaiTouazgndafiuidu

audnuvagluenasie lulueai doyald¥unisusuugsssavsnmdmiunisimuni
PeuarANNaNIaluNTUTUIEIALLILEY
2.8.2 Uszianvasgrudaya NoSQL

- Ad-Anguteyafd-ArausanU s Aduldfuazaiuisausuuuin

wueuldmuvunedidesnstsgudeyaussianduliannsasils nsdldau wu dwsu

auny ineluladlewan wag loT vlfsiudeyaussinnimangdniulnatoyauuis-

A1319n9871989 Amazon DynamoDB gnesnuuuiilaueuauisaiaNe iU

wihefiadiuiindniderdmsuisinanunnuue Ussdvsnmiadiaveiiluamgdfey
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fiamuaut® Snapchat Stories Gediusununndeuteyaluiiuiisafvauwialugfianves
Snapchat 39dglUéls DynamoDB

- 1enans: Tuldauoundindu fnagdnsuanstoyaiduing nielonansd
Ad1e JSON 1 psanidulunadoyafi TUssansnmuazldaruinodmiy Developer
guteyanuutenanstielyi Developer fnufunazdudutoyalugiudeyaldieiu Tngld
sUuvulinaenansiieaiuiililuldaueundindu Snuariidaveu [Wuidasais uazdy
Sduturesenanauargiuteyaienars sliAnmsimumientuaudeanisvosey
waadu lusatenarsvhautuuannidon TUsEHE warssuunmsdaniadeniléiduatig
7 Inefiusiazionansumneinsiunaginmnegwieiilos Amazon DocumentDB (W¥eun1sly
20U MongoDB) LAz MongoDB Luguteyatenansilesuanudend el AP
UsvAnsnmuasldinudedmiunsiauniiBangusasziinsie

- n9l: SmpUszasdussgiudeyanuunssldeiiolinisaiauas msiSenld
weUndiatuilvhaufugadoyaiidoudeeg s sufntuldegwitens nadlday
Tnoludmsugudeyauuunsmsisiandetnenedsay nalndolaueuus n1snsI9dy
nsUaouLUAY LaYnsMAIINS Amazon Neptune Aauinsgiudeyauuunsmitlésunis
FAn1908 1907 13 ULy Neptune $09309 s1aLma Property Graph Wa e Resource
Description Framework (RDF) wazaiousiaiden APl wuunsiaessienisifufide TinkerPop

wag RDF/SPARQL g1udayauwuunsingentleusisie Neodj wag Giraph

- aelunireaudn: weUnaladudmsuinunazimalulaglawaninsalld
U Y vBsAK ML uiEdy warn1sheiiuulndidswianasafisludeddiog
Tunmsnovausauiadiufiuasiviuumslfoumalglunssudsteyaiiorainiy
I#maoaLIan Amazon ElastiCache taue Memcached wae Redis wialdiuusunaauiis
nauRsLazUTINMNNSUSTIRaNAEY 19U McDonald’s Felsianansaldnisdmfudoya
WUUAARLS Amazon DynamoDB Accelerator (DAX) ihudnuilsiegnsvesnsdnfiuteya
fiadranaringuszasd DAX vl DynamoDB B1udiduvesnualdiiaiu

- msfunn: ueunAlatudiusndseendeyatiuiiniiietis Developer
wAUgyn1 Amazon Elasticsearch Service (Amazon ES) Zﬁ’l\‘imui’mqﬂﬁzaﬂmﬁ'auaumi
memmwuiﬂélﬁmL'Jaw’%aLLazmﬁmiwﬁsﬁagaﬁa%’wiﬂam%ﬂmamﬁﬁﬁ%ﬁ N9
57U wavmsAumUuiinuazfafauuui siilaseadne wenanil Amazon ES daduy
\nesilafumdunsmsauarysansamaedniunsalldaunisdumndonnuidu Expedia
T9latuu Amazon ES 141 150 lawuu Toyavuia 30 TB uazianansnia 30 Wudiuaty
dausunsalldaunisiaddey 1??&LLGI'ﬂ’l‘i@]ﬁ’ﬁ]aaUﬂﬂiﬂﬁﬁaﬂ’luLLaZﬂ’liLLﬁﬁ@MWlﬂﬂuaﬂﬂﬂﬁ

AnmuyakaUNAtuULUUNSEERAN1TUTUUTIUTE NS A A UTIA
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2.11 Data Visualization

Data Visualization fla n1sajuuazuansteyasanuilvieglusuvaaununin nsu
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3.21 MRSl (User Analysis)
anizamildvinisieseidldauiidunguiietig Aendnamuusagsduns
aeluuTin asmglud aesuelstu $1ia AdudunisluduiiAeadosiulatingn TuiFes
wihfimsdnnsveslanansaullusnsiifedeyansensirdnlunsididsteyasa o
Feunngluusaziumissimihiwazmadndadeyasuuszneulusme
- fwidanns (Assistance Manager) favBlunisquasyuy awnse iy wily
aula

[

- Hian15 (Manager) ianslun1sndeya

- Wand191u (Foreman) 3¢13n5 (Engineering) waz3@Insanyla (Senior
Engineer) fidnglunisglayauaziiludaya

- WanuaNy (Team Leader) wi'ns1uns599051 (Patrol Man) hag ¥ 13

(Technician) fianslunsiiuvaya

3.2.2  N1598NLUUTEUU (System Design)
Tuniseenuuuszuuesuueundiatuilaneddavinldutoondu 3 wy dmsy
nsldanuluszuunsiivloyauazianinansyuiunisnastulaingnves Usen aeunlusi
AosUaLstu §1dn wiagmyiinnseonuuunisldnuiiunnssiumuanudosnsvesgldnu
Feuszneuluse
1yfl 1 Production diuuansuauaziiudeyalulatinisnan
5iy?1 2 Abnormal duiudsarufiaundiiiety
iyl 3 Fixed Asset Control dudmiunsiaaeudswasmelulatinisndn

[

AR INLANIN1TILATIZYTHUURAZRBNKUUTFUUNTSLE U5 T

1Y

wevuelalamatl



w5y KPVS

nN3Dn username
password

famamidnudan), Magnan Taligndng

LYMIINN

ATINADUTAE,

23

User nsandaya
linestop / rework

uamigaya
Production

ser l@pnuynsan
linestop / rework

TusunsuAMINNa
ﬁ'avmaTgaﬁ'naunm
Wn NMiniufindaya

niandaya
Abnormal

uanIsnya
Abnormal

Ronynsandaya
Abnormal

Tusunsaniufingaya
151 SQL Server

Asset Control - .
uanidoya \dan 1y check

Asset Control

1@annary

\@anuy Create Asset

andaya asset
st luland

5¥UUEuQR code 91

waguanue asset aancls

Scan QR Code

n30n #pya asset

Tusunsy aguuain

L | Tusunsuniufin daxna

ii asset ignidnfiaa

asset Ty

Y

sing out
—> AugaTusunsu

JUN 3.1 wnusszuuaninsinudeya uasuanmanszuunsnaniulainds

nA @A



24

3.2.3 nﬂ'i’e)anl,wugﬂu"ffaaala (Database Design)
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2. Mobile Version
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Line Check List ¢  Record By Last Update ¢
FA vz 63004 2020-12-14 0819
FA o/7 168 2020-11-30 16:33
FA 4/4 168 2020-11-30 16:10
FA V4 168 2020-11-30115:34
FA V4 168 2020-11-30 1534

B
E Asset Data

UM 3.31 nMsesniuvduansanti Fixed Asset Control

Kubota Production” Visualization System b

1D:63004 Nemie 3fins (8aynowd

@ AssetControl-= PaintA

Check Asset List : PaintA

072
Asset No Descri EN Station Status Log
222 test test uncheck.
333 test nadu uncheck

Scan QR

Ul 3.32 M3oonuuUAILLARINanTN Fixed Asset Control Tuu Check Asset
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Kubota Production Visualization System Lo

ID: 63004 Name: 3Asins 1BayAWAE

Air tool
— Asset Control— Air tool
Code : 0001 Type : Air Tool Serial_No.
: 001235
Status : WowIld Line : FA Station : motor

Latest update 2020-11-30 16:32:54 by
168

CETTSSN.
Record
Date Detail By
2020-11- Asset_No-: 0001 has been edit 168
30 [Line] from | PaintA | to | FA |
16:32:54
2020-11- Asset_No : 0001 has been edit 63004
25 [Cost_center] from | 100 | to |
153116 5100 |

35U 3.33 Mseenuuudiuuansrantil Asset Detail

[ < a 4
3.3 NMISWAIUILIULBUWALAYU
sruUkanINsudeyaLasiansranszuIunsHantulaindndmsuuien aunue

Tudn AesUaLstu $1in Tadinmswauuseundiadudiunng o fsil

3.3.1 mimudiunaulanudly (Font-End Development)
drumeuladugldauazinisimuiiuy single page application 1afin1si front-
end framework e Vue.js ualdlunisiawn Ineasuidisunisuaninade Vue Page
waz Component muadu tnsagidunuadu 4 du laun
1. Login
desnnaeluladndnvesuitv GIHGIRIEY AosUalsdu 1 dwdheu
ogvanoiuvaazuiaziumainisdddoyafiunndraiu i Login Sadudiundn

voensidauivkeundinduiissnniudunsuresnisnsaasunisditisloyavegldau

al

wazsuniinglulatndn Fan1snsiaaeulznsiaaeuLiiewa id way password AI3U

3.34



WKishota | <PYSEy

3U# 3.34 mihqedmiu Login

component: function () {
// INSPECTION PAGE
if( Vue.$cookies.get('Level’)=="Inspection'){
return import('@/views/Inspection"')
/

K3k sk okokak kKK

Yelse{

return import("@/views/Mainmenu")

U 3.35 Msidniiaveusiazsiimie

Wedinig login 1anlusyuuaziin1sns19@ou id way password 11assnunse kil

wazasvaouInJuntdnausuviessauluu sy Inspector szuufagmlufwesnti

Inspector i wadduiuisduaglugminveauyndn Feivelinuanmaunneng

AulUsmusumiany Asgun 3.36
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Kishota Kubota Production Visualization System a
o Home
Production Abnormal
KPI Vistual Control Part Quality Report
oL o
A/  —
ssa e
(A o
Manpower Fixed Asset Control

Manage Employees to Match the Job Parts checking

JUT 3.36 NMSUAAIHATBINTNUYNAN

2. Production

Tudiuves Production Wieadunluyudiszuanslatnisndniaun &

o

nsuansatidnaesnaInguuuulatnisndaiulssnunueis warkanwadudesnuiniy

nseseilssavanneidazlaunsndn fagui 3.37

Kubota Production Visualization System el

Production
®

Kubota

JUN 3.37 vihuanaladnisudauazUseansam

Wenagluwsiaylatndnaziinigliidensewing Line Stop %5e Rework MiagmnlUes

%1 production main Feagiduntuansnimsinvesseuulunnazlatudn lngazinisuds
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woulnseniayineu (Working Time) neudusudunsnuasaniunazinisuaninaves

Toya faguil 3.38

Kishota Kubota Production Visualization System Lo

MAR
Date:2020-2-5  Time : 165923

@ - Overview - MAR TAKTtme:10  StatFinsh: -

[‘v‘/c-kn(;hv"v ® ] [ Input Detail ]

o

oif Pian N Act I Torget : 98 % Efficiency

160 100

00 g §

0 2 z

60 2 §

a0 g
20

20

0 o

q%@@@“@@@vb@@@oosgw G0 6P P 1P 0P o P P PP P P P

‘‘‘‘‘ Time

=
:,_a“ ”’ T

‘\\\ \

S &0

ERAEN
r//j\\!

UM 3.38 Mmmwmumimamaﬂaﬂmﬁm MAR

wuannmsInvedlalndn wazdeayanisidildnuveantnnu@nzueniluia
19U (working time) duUsynoulunie take time way start-stop time LAZLANINTNT M
namuavaslal nasnsentayavetlalniindn Fenisuanmavesdoyatuaiunsaiiun

Wsuiisunula

3. Abnormal
Abnormal Wuaunninauazdaaa1n9anuRnUnAnAnd unelulad

nsuan Jedeadinsuuadugesdiufodiuromdnauun® way @uves inspection F4ay

\Hudufl inspector aziiunsadeuauinunfuaziuziinisuily
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Kibota Kubota Production Visualization System N

[o, o

o

problem

¥ Fiter
al Problem Report Daily

. Problem Resolve

10273 4 6008 7 8 9 10 11 12 13 14 15 16 4748 19 20021 22 23 24 25 26 27 28 29 30 3

5UN 3.39 vt Abnormal dwsuniinauiily

' v
aa

a A = a a = I3 a a o A
Mﬂi'W\lV]ll‘U@ﬂﬂQﬂ')']ﬁJNﬂﬂﬂ@V]Lﬂﬂ“Uu1u1aUﬂ75NaW Iﬂﬁ]ﬁ]%ﬁqﬂqiﬂm@ﬂjum

AoeMIgla Aagunl 3.39

Kiybota
Inspection Mode: a
QuuSearch

F Futer ]

Unsolved

Model 1 Model 2 Model 3 Model 2

Line : FA Line : MA Line : FA Line s MA
© 02/10/25 o 0/25€ @ [oatiors63 @ 03/10/256
©, Lorem ipsbndddior sit ame @t ipfameon: 4t amet [ B s e sormet @ Lorem ipsum dolof sit amet

Model 2
Line : MA

@ 034072563
O Lo

;zjdﬁ 3.40 % Inspection @1%5U Inspector

\® Inspector 191g 5¥UUAINNY1 Login AgNIU1E9mi1 Inspection Mode @4

Inspector Azt lupudias1eilmniintdnauudadiun dsgud 3.40
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4. Fixed Asset Control

Kubota Production Visualization System &

@ Fixed Asset Control

Kbota

BB Check Log B Genarate xcol
Line Check List g Record By Last Update
FA 123 63004 2020-12-14 0819
FA o 168 2020-11-30 1633
FA a4 168 2020-11-30 1610
FA 14 68 2020-11-30 1534
FA 14 168 2020-11-30 1534

BB Asset Data

31]17; 3.41 i fixed asset control

ilaiddni Fixed Asset Control agludnnsadeyagunsalfieglulatnisnds uag

anansasiugUnsal wsedmsavaeuaUnsails degun 3.41

Kihota Kubota Production Visualization System o

10368 Namo admin admin

@ AssetControl - PaintA

Check Asset List : PaintA
0/2

Asset No Descri EN Station Status Log
222 test test uncheck
333 test noapy uncheck

g‘d‘ﬁ 3.42 it check asset

i1 Check Asset 9ifunns Check gunsal Tsnisianu QR code %3 QR Code 1l

sviiinegnngunsallulatnsuds washazuanstoyailiinns check 13 daguin 3.42
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3.3.2  MsWaIUEIURasinue (Back-End Development)
Tudiuves back-end %se server side 1afin1sly node.js TunswawiazUszneuld
PALEILNAN ¢ AD
1. Database dwiuiiutoya
2. Server dmSusumas
Tun1s3umdsluds server agld AP lun1sitnfedeya wayld server framework

D express

var express = require('express');

var = require(‘path');

var serveStatic = require('serve-static');
app = express();
app.use(serveStatic(__dirname + "/dist"));
var port = process.env.PORT || 5000;

117

var hostname = '172.20.184.124"';

app. listen(port, hostname, () => {
console.log( Server running at http://${hostname}:${port}/");
};

3‘1.]‘17; 3.43 server

3.3.3  N1sas19daun1suansna ( Creation of the visualization interface )

mia%fwﬁaml,ammaL%éﬁ’]ﬁ@hﬂﬁﬁ%ﬁL’?ULLaﬂwﬁLﬂ%’uﬁ druuannadudind
fnananmsivedtatnisndneenuiunsawaznsm Lﬁa‘lﬁpﬂ%’mummmL%’ﬂaléfmﬂ
ﬁaﬁﬁuLLazmﬁLLammama’wﬁu%Lﬁumssflamuﬁﬁagaﬁ”’wmmaiulaﬂwémaq UIUN denuf

Tudn Aesdesdu 91in MssenuratuazgnUssiianaluivkeundinduiinasgiavinled

Y

[

Ay Fedseneulume
1L ATNITUERINE
Heludiures production Hu In1suanItanmsmuadulmidoya

AnnaUlANTONUILARINE FITN1TAUIUNSHEARIHALULAAZ AU dusznaulume
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- Plan
working time
plan = :
taketime
- Efficiency

_ working time — linestop

Eff =

- First Run Rate

100
working

act(total) — act(rework)
FRR = X 100
act(total)

Wiela3snsiwaniiisihluimsisitayaudifsirdeyanldinsenluuanmauy
i dule Tnpagldagld chartjs Tunsviing vl Fusragyinliisn chart vy component

Winlianunsaldenulaviany § uAnELee?

import { Bar, mixins } from 'vue-chartjs’
const { reactiveProp } = mixins

export default {
extends: Bar,
mixins: [reactivePropl,
props: ['chartData', 'options'],

mounted () {
artData is created in the mixin.
f to pass options please crea
this.renderChart(this.chartData, this.options)
}
}

Ul 3.44 LineChart js dw3uuansnsil

1o a

LineChart js lddmsunanansnlagazldgiuniniidesnisuansdoyansimaegy

3.44
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import axios from "axios";
import Vue from "vue";
import VueCookies from "vue-cookies";
Vue.use(VueCookies);
import LineChart from '../chartFormat/LineChart.js'
import ChartJSPluginDatalabels from "chartjs-plugin-datalabels";
Vue.use(ChartJSPluginDatalabels)

export default {
components: {
LineChart,
h
data () {
return {
loadcheck: f
datacollectio
chartOptions:
line:this.$cookies.get('linecookies'),
data: []1,
plan:[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0],
act:[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0],
diff:[e,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0],
x:40,
actcolor:[],

h
mounted () {
this.getdata()
h
methods: {
c getdata() [
let day = new Date();
let' y = day.getFullYear();
let m = day.getMonth() + 1;
await axios.get(“http://172.20.184.124:7777/madel/split/notall/"+y+"/"+m+"/"+this.line).then((Response) => {
console. log(Response.data)
or(let i in Response.data){
console.log(Response.datali])
his.act[Response.data[i].DAY-1] = Response.data[il.COUNTCAR
}
3
await axios.get("http://172.20.184.124 7/ <ingtime/pm/"+this.line).then((Response) => {

console.log(Response.data)

for(let i in Response.data){
console. log(Response.data[i])
this.plan[Response.data[i].day-1] parseInt(Response.data[i].TotalTimex60 / Response.data[i].TakTime)
this.diff [Response.data[i].day-1] = this.act[Response.data[il.day-1] - this.plan[Response.data[i].day-1]

}
});
await this.fillData()

Ui 3.45 n3th LineChartjs ald

dniusutduduiiegsesalaniiosdiunisvemtives pro_daily.vue 13
n1541 LineChart js 11lduansdoya §9 component aunagaasldnsnazilsunaneiu

pro_hourly.vue usiaziUasuus lable waz api Nazsendeyasanuinidu json
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F Dlﬁ - Diff(Accum) Plan N Act
25 1

20 0
-1
-2
0
0 -3

00 00 0° & 0° 0° W 0° & ,QQ X 0° QQQ

o
(wun) g

=]

Production (unit)

o

Time

JUT 3.46 nviLansmaRanIn

NADEMNTUTIINAL T uN TN NIERINAR BN FaRzanunsautuandeayad

ninaulensanadly waziinswananalaognausiugnasdaLau

A PR NI IONAG]

¥

[ d’ ¥ [y} I 1 1
A5 LAAINALTUN1TI8UNAT AR salA R UN UK LT ula b T AN S

U

¥
¥ ¥

LAAINADDNLLTBILANI3195550AN NSTIBUNaTiassaldmeulAgldnuazansads
nsldnudesnis lidresidunindeonuaninadeyanuiidesnis msavdeya nmsudle
Joya nMsAumdeya Taluamssedeya

AI9E19N1UEARINATBR1579LU Line Stop Wudiulunisudenisvennis
yhawwedlatmsnda asiinsiiindeyaifiondanvganisionvesladndn aansoudly
autaya wavaunsatheanihdulnd excel bd ludiuusnaginsAumdayauazdnnses

Uoyamuifedn1s Aagun 3.46
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t class="searching" size="sm" v-model="filter"
input

extfilter_table_line_stop">Filter :</p
t class="searching_768px_up" size="sm" v-model="filter"

textfilteron_table_line_stop">Filter on :

t type “checkbox“ 1d “Chkl” value="Line" v-model="filterOn"
for="Chk1">Line
t type="checkbox" id= " value="TimeInput" v-model="filterOn"
k2">TimeInput L
"checkbox" id="Chk3 value="TimeStop" v-model="filterOn"
label
t type="checkbox" id="Chk4" value="TimeRestart" v-model="filterOn"
for="Chk4">TimeRestart</label
t type="checkbox" id="Chk5" value="TotalTime" v-model="filterOn">
k5">TotalTime el
"checkbox" id="Chk6 value="Type_LineStop" v-model="filterOn"
L k6'>Type_Linestop</label
t type="checkbox" id="Chk7" wvalue=' el_Code" v-model="filterOn"
label for="Chk7">Model_Code</label>
<input type="checkbox" id="Chk8" wvalue="Problem" v-model="filterOn"
<label k8">Problem</label>
<input checkbox" id="Chk9" wvalue="Cause" v-model="filterOn"
N ELI >Cause</label>
<input checkbox" id="Chkle" value="Action" v-model="filterOn"
<label "> i label>
<input xck /4l Chk1l" wvalue="RecordBy" v-model="filterOn"
for="Chk11">RecordBY</label>
</div
div class="div_btn_sear Y !—-div btn filter—-
<button type="button" class='"btn_search_filter">Search</button>

"'"btn_reset_filter">Reset</button>

div><!—--div overview searching ——>

JUN 3.47 drAunuazinnsadteanaluniing

TUAIUIBINTNNITUAAINADDY Line Stop 2zAN1TAMUATINNTNLEYANUATIDY

fnsSesEAUTasUaya Aegunl 3.48

fields: [

key: 'Selected'},

key: 'Operation'},

key: 'Line', sortable: true },
'TimeInput', sortable: true },
'TimeStop', sortable: true },
'TimeRestart', sortable: true },
'TotalTime', sortable: true },
'Type_LineStop', sortable: true },
'Model_Code', sortable: true },
'Problem', sortable: true },
'Cause', sortable: true },
'Action', sortable: true },

key: 'RecordBy', sortable: true },

key: 'Status_shows', sortable: true },

e

{
{
{
{
{
{
{
{
{
{
{
{
{

UM 3.48 M3ai1aiin1eg
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Wedasdlunisuanmaudfdessinisiideyauldluniss lnensiiudeyawdi

Wlum1919 fagun 3.49

c updatedata(id, input,stop,restart,type,model,problem,action,cause,Line,Status_shows)
if (confirm("To verify, Please comfirm")){
console.log(Line)
await this.getbreak(Line)
await axios.post("http://172.20.184.124:7777/server/update/linestop", {
"id": id,
“TimeInput": input,
“TimeStop": stop,
“"TimeRestart": restart,
“TotalTime": this.gettotaltime(stop,restart),
“Type_LineStop":type,
"Model_Code": model,
“Problem": problem,
"Action": action,
"“Cause": cause,
"ID_Path":"-",
"Status_shows":Status_shows
P}
console. log(id)
this.$router.go()

}'
JUN 3.49 Mm3duntoyalunisn

mauAlvnsslaemsautayamsniiden Aagui 3.49

deletedata() {
console. log(*delete"
if(this.selected.length>0){
let x = "'
console. log(‘'delete")
for(let i in this.selected){
X = x+this.selected[i].L_id.toString()+"X"
}
console. log(x)

if (confirm("#Busunisau™)) {
axios.get(“http://172.20.184.124:7777/server/delete/linestop/"+x)
setTimeout (function() {
location.reload()

}, 500);

}

}
},

5U#1 3.50 nsaudeyalunisng
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console. log("“Export Excel From "+this.date_linestopl+" To "+this.date_linestop2)
startDate date_linestopl);
ate_linestop2);

s.filteredData = this.data_linestop.filter(function(a){
aDate = new Date(a.TimeStop);
console.log("aDate: "+aDate);
console.log("startDate: "+startDate);
console.log("endDate: "+endDate);

return aDate >= startDate && aDate <= endDate;
1)

console. log(this.filteredData)
const dataWS = XLSX.utils.json_to_sheet(this.filteredData)
co wb = XLSX.utils.book_new()
XLSX.utils.book_append_sheet(wb, dataWws)
XLSX.writeFile(wb, ‘LineStop'+this.date_linestopl+'TO'+this.date_linestop2+'.x1lsx"')
this.$refs['excelmodalline'].hide()

5UT 3.51 msasafuliid excel

GenExcel(){

const dataWS = XLSX.utils.json_to_sheet(this.data_linestop)

const wb = XLSX.utils.book_new()
XLSX.utils.book _append_sheet(wb, datawsS)
XLSX.writeFile(wb, 'ReportiLineStop.xlsx")

0
1Y

sUTl 3.52 dlaridunsainelng excel

913U 3.51 uay 3.52 azpiuladtauisaiideyaaintunisnsd lilulng xixs

wethlUUnglulusunsy excel lagnaae

e Kubota Prod dion System o

Line Sto \¥
i}

Q

! % >
[ Q sesccn |
= e B
o
R wason * e e S P . c
B @]

JUT 3.53 Msuanaraluguluunigg

IN3UT 3.52 Wunthuewsdmsu Line Stop Afnnsldasdluasil
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undi 4
NANISATLUUIY

4.1 ATNIAUITUUY
wdanisszuui Ul nuassnelulsenuanansaiiavdaeldminaudivihemu
Tlatnanaunsavheuldiganniy wiineuaunsadigs LLasmnaaU%Qaﬁﬁmmﬂéf
081959157 annnsyuwesninauesnluliunsdiu uilunoudazanunsaldfssuulaua
melupdornguemauisn wie VPN Wi esanszuumnuvasasoneluuiom Tne
szuufivh ansnsanvsilaidunmsvienls 3 dauldun
1. Production usguuiilidmiunsg deyaiferiumsndnlduuuisoalmls]
Tasludeyanisninveiwias Juvessaluusiaslaun1sngs w3e awnsagUszansnisuan
Tuwdaglatnsndnld wag daaunsansendeyansnealatindn (linestop) wag Tayanis

nanlvl (rework) Lagyinnsuan@su W1y line notify

C A Not Secure | 172.20.184.124/#/Production_Main/C

Kubota Production Visualization System
Kihota ¥s &
ID: 63004 Name: 36isins (BogANWE
MAR
Date : 20215-5 Time : 153136
W - overyiew “Mar TAKT time 2150 Start-Finish : 08:20-20:00
Overview.
Actual {146 Plan : 146 { Working/Time @) ] [ Input Detail ]
2‘4’5 Dﬂ tDﬂmccu\ Plan. NN Act Target: 100 % [N Efficiency
% 1 00 o pan ua o ‘man mty

(Wun) Jia

Production (unit)

14 T8

20 2 w0

s
g

15 g g 6
z -

10 se i‘ s 40
g
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)
0 8 0
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Y

Time

First Run Rate

Target : 98 % First Run Rate
100 pus con son son son o BN BN °

-.ANEEEEEE —_—— y
UM 4.1 wiluanswavad Production
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2. Abnormal LﬂuizwﬁLmﬁé’m%’uﬂﬂiﬁuﬁﬂﬁagasﬁudauﬁﬁﬂawuﬁmﬂﬁﬂa Iy
szuvandu 2 dade Himdnaunelulsanu wag B inspection Tneflauinanunielulssny
szfluaunseniniitudruluiiruiinysnaths ﬁ]’]ﬂﬁ?u‘izUU%%ﬁ’]m‘iﬁJuﬁﬂ%aﬂgaLLazLL%]IQVL‘U
Y19 inspection LiBlIINNIATIVAOURAZILUIVININTUALY uaﬂmﬂﬁ?ué’qmmia@lﬁ'jw
Fuaulvuiatymludiddutheunsmiiasuandiy  daumsilawes  inspection 1z
GRHRERIIY Fualnudimaladnaunelulssnuudanths wavazdeadunlussuy

WieneuazkAdgmildals

C A Not Secure | 172.20.184.124/#/Abnormal/Stackbar

oBats Kubota Production Visualization System Q
Range January 2021 B February 202 [u]

al Part No

[ Percent NN Type

T%%Tl‘l‘lmﬁ?{" B BAES

GO

Type of Part No,

)
5UM 4.2 nihuanmausd Abnormal
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3. AssetControl 1Huszuuivetielaunsadnnisiu gunsalsine o anelu
Tsauld lnganunsaazdegunsalirdigunsalasunielidann nsaunugUnsalusasduniu

QR code wWiakials wananuudsausadnnisanuzaunsalusazduladneie

A Not Secure | 172.20.184.124,

Check List

Asset No Descri EN
0123 asset!
0213 asset3
0312 assetd

1900190020 testupdate

Ul 4.3 wihuanssaves Fixed Asset Control
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unii 5
unaguLazIansal

5.1 a@yunasiunns

91nn15a31943 U Data Collection and Monitoring System for Production Line
naaae Invildiden Vuejs luniswaunssuvdiunitaveaivledlageenuuuli
mmﬁa‘lﬁmudwu,azmqmumméfaamwaqaaﬁﬂﬂmaﬁmmmzéﬁmﬁwLﬁaﬂ‘lﬁﬁVue.stWiwz
Pesensiseus danudavguesnuuuldnainraneguuuy Sienarslidnuiluduauun
daumnailadfiinosifuld Node js lun1sidounay QL Tunsadrsszuugiudoyadaniu
SEUUANLUABANBUBIUSEN MU nuULEsiIesI0IsUSTnLe

Tnedagduanudaiuiinisveassldauainnidnauaisluusgnauamiuans

¥ '
Kubota Production Visualization System a
10 63004 Home: 311
Ling Stop : MAM
A
Q' search:
Une | Timeloput ~TmeStop  TmeRestort || TotaTame | Tjbelloesiop  ModelCode  Problom Cause  Action  RecordBY
& seerch ) o5 R
= R e A 8

Model
Line Time Input Time Stop Time Restart * Total Teme Type Une Stop Code © Problem Cause

JUN 5.1 fregansneseddnuvedulainds MAV
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Kubota Production Visualization System

Kubota
1D 63004 Name: 311ns 180gAILG
Production Log
@ - Production on Log
Q Searching
Filter
Filter on Date Function Line Detall Record By
9 Reset
BB Teble Production Log
N N N N Record
Dte Time N Func " Une 7 Detal N By
2020-2- Working Time  PaintA User Input Working Time : 0820 - 16.40 Total : 440 minute TakTime : 180 Target Eff : 98,95 Adjust - 2 63004
2471032520002
2020-12: Line Stop PaintA User Input LineStop - ID120122401 2020-12-24 081000 - 2020-12-24 081800 Total - 8 minute Problem : n oya Action odoya Couse Model 63004
241120320002 Input [P
2020-12 Une Stop. PaintA  User Input LinaStop  IDI20122501 2020-12-25 085000 - 2020-12-25 085800 Total : 8 minute Problem : nORUASKDYA Action | NODUAIIOYA Cause : NARDUAONOEA Model 63004
2511045330002 Input 1321801
20210 Working Time  Machine. User inpot Working Tie .08 00 - 1630 Total - 450 minute TokTime : 180 Torget EAf: 99,95 Adjust - 2 0004
0711343130002
2021-0114TI022140002  Working Time < Pint User Input Working Time - 0810 - 2000 Totol - 620 finute TokTime : 180 Torget £ff - 98.95 Adjust - 2 63008
202101 Working Tim User hput Working Time - 0810 - 2000 Total 620 miiute TokTe.; 180 Torget £ : 98.95 Adjust - 2 63004
u022320002
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“HAM",

"Ub L & (haiffa WD oy

usn Coupling | MM/
aidian

“uAM?,
"TimeInput®: "2021-18 18:16523",
TimeStop™: "202i-1=5 13:§1z0%,
“TimeRestart®: "2021-1-
otalTime”
Type_LineStop”: “Asserbly”,
“Wodel_Code": "lizyfu’,
“Problem’: "35473MM THC",
Cause”: “THC 5 Case 3IMAGYT,
Action o THC®)
"shift’: 1%,

0_Path™: *
RecordBy™: "12661°,
“Line_ID": “getLineId",
“status_shows": 1

“wyase C

"L_id": 270,

"ID": "1210107137,

"Line": "wau",

“TimeInput®: "2021-1-8 18:20:51",
TimeStop™: "2021-1-5 1
“TimeRestart®: 2021-1-5 14:
“TotalTime™: §,
“Type_LineStop": "Assembly”,
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KPVS Alert System (7) & &

At Line : MAM

Start Time : 17:26

Stop Time: 17:28

Total Time : 2 minute

Type : Assembly

Model : L5018SP

Problem : gaDocking Rear Axle wg@ Line
Cause : 79Rear Axle 1n Line MS 2
Action : vgasD

By : 12661 W5z ufadimn

LINE Notify

KPVS_Alert: ILine Stop!
At Line : MAM

Start Time : 17:57

Stop Time: 18:00

Total Time : 3 minute
Type : Next Line Delay
Model : L4018SP

Problem : Wip 1fia

Cause : Wip ifis9n DL 1 fis usLeak Test
Action : wgao

By : 12661 W udedan

JUN 5.4 fregranisnaasaidaudounuieUndiadulad

5.2 Jymildistuuazuuamaudle
msdnnistoyavasislavnisudnaeluuien aswieluda Aovivadisdu e &
Srunudunmiilifiendrdou FuilmAsauduauisiannuasgldnunelussdng
AFuAUgnn Mn1sUTURNNIT9BNLUL database hay dlunanInaliinuigiy

floeu wasiilafegldauase (User Centered Design)

5.3 uuamsluniswaueeld

- fnsdeudeszminaedesinsmeluuitmiuiaszuuivles Data Collection and
Monitoring System for Production Line WMeanAuAanaiafiiinainnisnsen
GﬁauuaﬁLﬁmmﬂmmﬁmwmmaauwé

- msansatiudin log lumadhldnudetuiinnalumshauvesusazyanals

- fadssAvsnmvemihiuledliiinisnouaussdidtule

- weaasadelumsldiuiiotestudeyavesesdnsiilua

- awnsnthmunsiesealuilu platform flanunsauszgndldsmiuvatsesdnsuay
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DATA COLLECTION AND MONITORING SYSTEM FOR
PRODUCTION LINE
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This project rep a web lication to develop
information systems in the company because the existing system in use
was 3 documcm based inspection which had limited difficultics in the
Ni . technology has made great ad Therefore, the
company is a !t\d to develop a platform for data coliection and
monitoring systems. To work within the organization effectively,
convenicat o access information and help resolve problems prompily.
Which resulted in the companv mo\mg in a better direction. Mcanwhile,
the web appls is P with all dcvucx in lhc
company. This web ly testing the
production line and it will help unpla)cel actually use for further btmﬁ(

Introduction

At present, Thailand is driving towards Industry 4.0, which is the industry
that has information technology in the working process. Production
process working with the Internet network, That impact to the industry
process, It make lu reduce manpower to work and have Increase
effl for prod The i realized the i of this,
So The orh.\mz-:l then make the project * DATA COLLECTION AND
MONITORING SYSTEM FOR PRODUCTION LINE *

for an implementation to driving towards Industry 4.0,

Methodology

In an effort to do this project, we concluded two major

which is responsive and great visualization of data, so we
decided to create web application with the greatest user experience design
which will suit the majority of uscrs.
This platform are completely based on Javascript, we use Vuogs as
a Front-End framework with addition of Bootstrap library. We chose
this framework because we can build high-performing web application
with responsive design, For the database that contains plenty of
information this was done using node js to build high-speed backend
database with the use of NoSQL database. Lastly, we built line
notification which can be the best way to notify users.

Ultimately, our project met the core functionality requirements as show in
figure
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Figure | Homepage Figure 2 Production

'

Figure 3 Abnormal

Conc| n

DATA COLLECTION AND MONITORING SYSTEM FOR PRODUCTION
LINE is a production system, inspection system, production report check tool
and report ermors that occurred from the supplier to inform and resolve the
problems that occurred. Which is 2 system that uses digital transformation and
fixable. the development approach to the system still requires manual labor to
compiete, there should be a syne between the machine and the system in order
to reduce errors caused by human crrors.
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