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ABSTRACT

This thesis proposes was to study and develop web-application for recording and
managing information that related to Agricultural product weighing. This system is a part of ERP
(Enterprise resource planning) system. And this web application will facilitate within the small
processing industry. This system has collected weight data from weight indicator by Raspberry pi
and NodeMCU to process and display data on the website. It is also possible to use website to

manage information.
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2.1 99AUTZNBUAIUTIIAKISVDITLUY
2.1.1 Raspberry Pi 4 Model B

Raspberry Pi [1-2] fip fi® UpsnABNAILABSUUIALAN (Single-Board Computer) ﬁgﬂﬁ@umﬁﬁum
Tn Raspberry Pi Foundation 1ag Raspberry Pi gnashstuslifuasufiane fvuadniiansisatium
Uszndldlumailassnumsiudidonsednd nadeulusinsu vieliuniesneufinmesialfizaun

v

éin TutlagtuldgninluldlunisWeulysunsududuiuuindmiunisingde nie aruaAuaunsal
Budnnsefinddu 9

U93A Raspberry Pi 5945U58UUUHUANIT Linux ivangsyuy 1y Raspbian (Debian) Ubuntu
uay Arch Linux L8ufu Tngmsfndaasuu SD Card waduasn dimiutesa Raspberry Pi dignoonuuuan
1% CPU GPU uaz RAM agmeludifieaiu fgmdoude PO Tgldamnsadluldsudugunsal

Budnnsefinddu q li8née vesn Raspberry Pi 4 Model B 8 GB meé’ﬁ‘g‘dﬁ 2.1

RASPBERRY Pl 4 MODEL B 8GB

;sﬂ‘ﬁ 2.1 Uasn Raspberry Pi 4 Model B 8GB

(91984lae https://www.raspberrypithailand.com/)



A9 2.1 Uayadnin1zed Raspberry Pi 4 Model B 9110 8 GB

Specifications

BULUTTLIaNE Broadcom BCM2711, Quad core Cortex-A72 (ARM v8)

64-bit SoC @ 1.5GHz

NUIYAIUAT 8GB LPDDR4-3200 SDRAM
ASALARING Broadcom VideoCore VI @ 500MHz
wesansideuste 2 x micro-HDMI ports (up to dkp60 supported) , 2-lane MIPI

DSI display port , 2-lane MIPI CSI camera port , 4-pole stereo
audio and composite video port , 2 USB 3.0 ports , 2 USB 2.0

ports , Ethernet

mM3deuseiisasiu ~Wireless 2.4 GHz and 5.0 GHz IEEE 802.11 b/g/n/ac,
- Bluetooth 5.0 + BLE

- Gigabit Ethernet

WoSROLUNUIZEIA Raspberry Pi standard 40 pin

Raspberry Pi 4 Tech Specs

Gigabit
New more : A Ethernet
powerful
processor

Choice of RAM:
(168 [268] [4GB]

USB-C Power Supply Micro HDMI ports
Supporting two 4K displays

=

5UT 2.2 AauanUAangaes Raspberry Pi 4 Model B

(91984lm8 https://www.raspberrypi.org/)



2.1.2 NodeMCU ESP32

NodeMCU [3-4] fio wnanWasuniafilddelunisadelusian Intemet of Things (IoT) 7
Usgnaulusie Development Kit (faussn) uag Firmware (Software UlUD3IA) 7 Open-source 11
THdaulddetu Tnsdmsu NodeMCU ESP32 umdaufusa CPU fildanndmenssu XTensa 32-bit
LX6 600 DMIPS wag ity iauuniiniasan 160 MHz fusuwuin 512 KB Bnviadssesiunisideuda Wi
Fi A12121915574 IEEE 80211 b/n/g waw Bluetooth deluga Wi-Fi (ESP32) Ty NodeMCU Huazdl 1/0

Port tJuuuy Build in unlud awnsadeulusunsuasulvsagunsal 1O lilaglisiawrirugunsaldu 9

(%
Y

ANY9E95995UNSINIUIIUAY Arduino IDE favilrlgaulavainaud iy NodeMCU ESP32 Wanasg
un 2.3

CaN
=p

Ul 2.3 NodeMCU ESP32

(919849108 https://electropeak.com/learn/getting-started-with-the-esp32/)

dwmsuluga Wi-Fi (ESP32) fadudruilflumsidensiofudumosidn vhauiusaduladi 2.2 -
3.6V nsulldususudumesduqildussiu 5v dodldrasuuaunsaduungay Lﬁalﬂﬂﬂu@aﬁa
ey nszuafilugaldaufie 80mA A1ud 160MHz sivbiilethluldaugunsaifivhaiusaniginia
ANA WU LCD vlin1suanamateyasiniinitlulasroulnsaaesnaigqds NodeMCU ESP32

Pinout LLamﬁquﬁ 2.4



(

L

@ ese-wroow-z2

[ E)g GND |

@@m-mm

B TS

L

TOUCH6 @ ADC16 @ GIOP14 gfF) .
TOUCH5 @ ADC15 m GIOP12 REE) = PR GIOP4 ® ADC10 & TOUCHO
ECEB- (14O Wi

TX1 FLASHD3 g GIOP10 we o j00. @[ PPIE GIOP8 g FLASH D1]

) ’ )[R FI)g GIOP7 gFLASH Do)

O 3FIIR GIOP6 @FLASH CK

5U71 2.4 NodeMCU ESP32 Pinout
(81984lm8 https:/forum fritzing.org)

mﬂgﬂﬁ 2.4 psldfauuives NodeMCU ESP32 sas3unisiiousiasiag il

- GPIO 313U 32 %89

- 12C 91U 2 Y89

- ADC 91131 18 904

- DAC 911U 2 %89

- UART 1uqu 3 9e9

- PWM 31u3u 8 409

- PCM 31u7U 1 494

- ses3unsiliowsie SD Card

magsimunlidenti NodeMCU ESP32 uildfa1uilesnnn NodeMCU ESP32 5843U3As§I1unI3
Aoansuuvounsuadng RS232 vilfanunsnanldsudeyanadestaiimn Azano VC-50 udads

Toyaiigruuniumaasevieliauegia Bluetooth vive Wifi la



2.1.3 RS232

RS232 (Recommended Standard no. 232) [5] A9 mmgmma?’%ami%’auﬂaﬁ%maaLLwaﬂ,gﬂim
(Serial Communication) Gﬁdgﬂﬂ°ﬂmu®%uﬂ%’j\1 winlud w.a. 2503 Iae EIA (Electronic Industries
Association) %138 asnAvgaamnsINBEnmseindvesstmaanizeuini Taglutlagtuléil uss Fadu
wmsgudeansiiiu/ddoyaldidnindmunud ilnesgiunsdeansedns RS232 freyqigunsaii

5895UtloEANTas 9 MUATTIAT RS232 Pinout WanRagun 2.5

RS$232 Pin Out

Pin # | Signal
DB9M Connector ; TXD
3 TX
4 DTR
5 GND
6 DSR
7 RTS
8 CTS
D, RI

sUfl 2.5 RS232 Pinout

(91984108 https://www.sealevel.com/)

2.1.3.1 ¥anN15¥aTu

1A5g1Y RS232 tunnnsguiisu/dedoyauuy Full duplex anansaiuuazdsdoyald
wieutuisgluaanfentu Tnomssu/ddeyaiuarldans i 3 @ lfun

- Tx (Transmit data) fie awdstoya deaeduiazindilunsdaoyawitu

- Rx (Receive data) fio anssudoya Seanaiduiazindhiflunssudeyanindu

- GND (Signal ground) fie @1en316 Wuanefisuniesredassuliii ov

Computer Weight Scale
Rx Rx
GND GND

UM 2.6 Mogransiveusia RS232 seninnauiiomes fiu ingesdalnin



2.1.4 \wiesdaimidn Azano VC-50

\A309%a (Weight Scale) [6-7] Fithunldifuauds asuseneuluse

- wiinds (Load Cell) fio dnillinsinguiodseniiofutimiin Inuagvimihidusiuusng
wandadudeyea Analog 130 Digital TuSsduussanana

~9auanaivifn (Indicator) Ao druilduve uniovseuansdiimidn vmtinfiussulana
fuanadildsuinanwings Whiusuavuansniminidels

d1M3U 130399 Azano VC-50 14 Load Cell Uszinn Strain Gauge @9Usznaulusig Strain
Gauge uay Resister sofuLlua9as Bridge Lﬁa';'m’imquul,ﬂ‘%'aq{f’a ANAINUAIUNIUYD Strain Gauge A
suinnsasunlasdausiunuiunseiinnseiludnvasiidudadu deaunsodsdygraluds
druuszanana denneluusznaulusienaas Instrumentation Amplifier vhuthiteuan nsideundas
a1 Inanwadiuy Strain Gauge winzdnvsuumuazduasn dadufidenlunisinanfnsdy

\wsesdegnamngsy nseataimiin Azano VC-50 uananaguil 2.7

5UN 2.7 1sestadmtin Azano VC-50

(91984lae http://siamscales.co.th/)

dmiuiAIestainiln Azano VC-50 se95unisdetayanistauimin Wy Port RS232 Fudu

WNTFIUNTHRANTTRYARINBALUUBYNTY



2.2 99AUTZNIUAULDNALITVDITZUY
2.2.1 HTML5

HTML (Hypertext Markup Language) [8] 1u awmdnildluniswauniu Tngld Tag lunis
AUANITHANINARIS Tae Hypertext nuefia Yeaufiideunefuniudard dau Markup language
munefan1wdild Tag lunisrvuanisuansuaaing q fuansoguuium fafu HTML Saaneds

g v o [ a < A = o 1 . o [
Ae9ld Tag lunrsnmnuanisuansnaiuimanaeiiieuteiulu Hyperspace W1y Hyperlink @113y

' [
= £ =

HTML5 Husnnsgudrgafigniauntuannedqauudaelud
- Semantic Markup
Moy Tag lusUuutlmiasdesonanumnevesingluduinaldity
- Form Enhancement
arszAvBnmue sy
- Multimedia

a

ansoiaulnddsariflolalush lisulusosindsuinduiioteaduliafiiie
- Canvas
grisnianaelfisannsanaamasuuiumalilaenss
- Offline & Storage
Peliiiuannsavanunuusenlald wasiivdoualdldiuuuaseswesfldiiuld
- Device Access
gl iuansavesygniteidfedoyaidsfidn (Geolocation) videusiusidhiagunsal
s 9 ogslalasTnuuazndes vuiaseswasldld
2.2.2 CSS
CSS (Cascading Style Sheet ) [9-10] fniFenlaegein dlnddn Aonrwfildidudiuvesnis
fnguuvumsuansnavuiuledlagd Css Huimunsuuuurasidontluy iwu Fvosdoniny dlunds
Ussandadnes wagnsdemsdonudsnstmussiioui lvdnnsvesmaueniomuniuled oen

o QIJ dl U o ¥ |d9:l 1 d’l U 5 dl Y
7\]’]ﬂﬂ?ﬁﬂ%lﬂuﬂ’ﬁ‘ﬂﬁzﬂLL'U‘Uﬂ']iLLﬁGNNa ‘I/I']I‘VigﬂLL“UUEUE)flﬂ’ﬁLLﬁ@QNa%ngIGUUE]EJﬂ‘ULuE)‘Vﬁ SOIRTRIN AR

Y
[ [

! Y] v & I aaa a d 1 I} N v
W@ﬂ'ﬁ"ﬂﬂg‘uLL‘U‘Uﬂ'ﬁLLa@QNaaWﬁEU@QL’J‘UVLGUWKIWEJLQW']%IUﬂimV]lIﬂ’ﬁLUaEJULLTJa\TLu@‘ViTUE)EJ?IiQ NIVRBINTT

mualigluuunIsuanaiuleiiidnvarvesaualiaueafuynwi

10



Tuilagdu css duilmealuladfifaunfiudwdeldldouldfteduagng SCss nia sass Fudu
CSS Preprocessor Feagifimnuazmnauglunmsyinau vilvanunsadeu css Tugduuuileiduls nns
¥ Partial fidnunsawandiu €SS tinarendu Component n3oudusn15¥1 Inheritance g1evan
Aruanangn eanauddoulunsideulée
2.2.3 JavaScript

JavaScript (JS) [11-12] {unwiszdugefignifmurtusuuy Open-source Aldluntsfau
Fulwd Timswennsiiesfinnudangugs drusnnldlumiiuiieussananatoyaiiilevesildam fhazgn
thluldausiudu HTML adelvigitamnannsaahaivledldnsaifuanusonisuaziinnniiaulaunn
Fu uenanilgiaansath Javascript SiaasathlUldnuldsavanediy

JavaScript Tutlagtuligniiausmuannsgiu ECMAScript fignismualag European Computer
Manufacturers Association (ECMA) %dLﬂuaqﬁmﬁﬂa8ﬂ’mmmmgmuaziwmumqmﬂﬁmﬁaé’mw
AmwazaINLaraiaInsg unsltmaluladnisdeansioyanazgunsaldidnnsednd duasunsld
wmsguegsgnieslaefininaroanmiandeuild uasmounsn Mg uLarsUmEEluzULUY
SidnvseinduazAiiu

Tuilagtiu JavaScript dugnihllfnuegsunsvans shlsiusnwesifeuvimansessumsldny
JavaScript 3nvislutlaqiiu JavaScript feasiinisimuretssoiiies a1 Framework wa Library
A9 mﬂmsﬁgﬂﬁwm%{mﬁaﬁmuiwﬁu JavaScript
2.2.4 TypeScript

TypeScript [13-14] LﬂuﬂﬂwﬂﬁgﬂﬁwuﬂﬁﬁuNWf\]ﬂﬂ JavaScript lngsia TypeScript avanunsaldnn
Feature ¥84 JavaScript I uag Sallmmuanuisafiiiudnnaigeesor i @tiuayu Type System, iy
AUAIN50U8INWBUlUSHUSITITRg ag1thennsaldmsulsenie Class wazsessunisdunen,
soe¥uszuuluga (Namespace) §pnuaninsnsieg fiiutumdgsedfiueuasanauislunisdou
anmsvhaniilisiduesnly anamufiawainfienaiintuld

Tulagdu TypeScript Lﬁ“flummﬁlé’%’mamﬁwngﬂ 1n15l99u wiesesTunsldnuegls
9199319 B9Vl Framework #1199 ﬁlﬁ%’ummﬁamqa 91918 Vuejs, Angular, React, Express.js A
$995UN15%191UY09 TypeScript wenani TypeScript §ailqauaudfniayagns Transpiler Fa9y

. 14 I . a 14 [ o 6 A &
kUan1w TypeScript Tinanailu JavaScript W lT95UNSYINNIUULUS RSO UTIINLA

11



2.2.5 Express.js

Express.js [15] Wu Web Application Framework ﬁgﬂaaﬂLLUUM’lLﬁaWﬁ’mﬁU Node js %ﬂgﬂ
fiaunanan JavaScript ¥y Express js Hugnoanuuuanlifivunadnuddauaunsngs flassadns
fdomeuuazlifudou desonislday danuansalunisi Routing AmuaudumavesszUY Tads
Middleware aglunisdansiu-desteyavesszuy uazdanunsadoulusuuuuyes MVC Jsagdrnls

MIRALIsEUUEINNSavladeTu dydnualves Express.js wandfaguil 2.8

—XOress

JU# 2.8 doyanualves Express.js

(919849108 https://expressjs.com/)

2.2.6 Angular

Angular [16-17] 181 Application Design Framework a1l %ﬂgﬂﬁﬁuuﬂma Google iteldlu
s IvLeUNaAdus8A19Y HTML , CSS wag Typescript @1%15U Angular Tufiiedesiied iy
N13585719 Web Application 9814A5UATY 8171 Component , Dependency Injection , CLI, CDK ,
it8n Wudu saudeminn Scalable Fsanunsaldlamusmusunmndnetie Sinsle-Pace Application audis
NUVUIALNY TEAUBIANT Enterprise

Tudaqtiu Angular 1Tu wilslu Frameworkitldsumnudeandustsan fgldnuduswauinn
line Google fapsiin1sinuuazySulse Framework éfmf@gjmaam drydnwalves Angular LaRIA

5U# 2.9

UM 2.9 dryanuwalves Angular

(91984lae https://angular.io/)
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2.2.7 Bootstrap 5

Bootstrap 5 [18] #e Front-end Framework Al#lumsiamniiuleddiunsuanmalsiiugly d9
annsatuteivuanseunsinuvesnguiitauivledlndululuuumaientu deawis
seasulsvannuanggunsaiviselsendt Responsive Web %38 Mobile First Site
ALAUYRY Bootstrap fid1fyfe 1Haudie flassadrdlidudou vasuszudananluniseonuuudau
wanssa wasannsniluiamundeldine uarluilagtu Bootstrap Ssnaduiifen vlkinsusuluas

Wanegesellles dydnualues Bootstrap 5 uanasiaguil 2.10

g‘lJ‘ﬁ 2.10 dydnwalves Bootstrap 5

(91984lm8 https://getbootstrap.com/)

2.2.8 i18next

118next [19] A® Internationalization Framework ﬁgﬂaaﬂLLUU@JWLﬁaI‘ﬂumiaaﬂLLUULLaS
Walukenndindursalusunsulisesunainnalgniwl il8next gneenuuuuilyisesfuniw
JavaScript ¥inlWauasaldausiniu Framework 3uq Idusiuiuuin o9y Angular , React
Vuejs 8nsadsanunsaldsnusiufu Platform 8usgie Nodejs , PHP , Android , i0S &8 nae

doydnualye i18next UanwRIFUN 2.11

Ul 2.11 dyydnwalves i18next

(91984lay https://www.i18next.com/)
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2.2.9 JSON

JSON (JavaScript Object Notation) [20] Ao sUKUUN1TFaLAUTeyaves JavaScript Fagn
sonuuulfaiusaieuduazianudilaliine uaznsldanuiiidanireiliaiusaldeud
unanslesuld JSON Fedeulflutuneundindu Ailassaislaidudou shlilunafvteyadudunsydu
ligedldfuilunaiivlassadrsestoyaunniuanudndu Json 4 silfimanunsodluldauls
vanvategULuL enfiog1atu msdadeturiu APl Ausaiaiunieueundiatuiiazdesiinngiase
iiestoganiu AP 157Asagls Response ndunluguiuy JSON

Tutlagdu JSON T#uanufisudustiann iesnilassaisilddudou maiudeyaiidy
nszdu lddeddfuiluninfulassafrwodoyaunifuaudndy Ssdmaludsnuanansalunis
Uszinanafisin nsanzdlethluldly Javascript avanunsowdasdu JavaScript Object wagldanu

Lpviud fireg1alaseaing JSON Lanenagu 2.12

{} example.json

I
L
"firstName":

"lastName Manman
"faculty™: "Engineering’,

ung Road,

sUTl 2.12 fhegralaseaing JSON

2.2.10 MongoDB
MongoDB [21-22] tTu Open-source document database Usgsnn NoSQL (Non-relational
database) #earlaiduluiinsasianuduiusiuvesdoya uiasiduguuuulasadnawes NoSQL 1as
suwuunsdatiudeyailu JSON fnisivAniiesud key wag value wirtuliladndnsuuuulaseasi
o a A 1 e a gj [ < v 1% aa & 1 1 [ =3
Mefa IAnudangu (Flexibility) Bnnsdsausanudeyaliviatsds FeiredenisesnwuusazdnLiy

Joya sea¥umsiiii-anvunvesgIuteya (Scalability)

14



1As9a519ue9 MongoDB awidu Schema less laisnudosrivunlassadislag lwmileu sqL

Univill tnedayaszgniiivlu Document Fegniiveglu Collection 8ndifls Meg1alassasnenisiiu

Uoyaved MongoDB uanasiaguil 2.13

Name:”Kaver”, g— field : value a0t
ag na

Age: 21 field : value " ag name: "a

ge: 21, — : Ve ol s oo

City: "Nasik” G field : value . §f]  status: "0°, i
| groups: politics”, "news
A i

} Ny
Document Collection

sU 2.13 fedalaseasianisinudedaves MongoDB

v U

(91999ln8 https://medium.com/@narator.game)

MongoDB ad1usasessudeyausuinumaalag auisadnnisuazdidoyaliinedu 522
wazyilinisinuludiuvesgrudeyavinnuisgas Grvannugeendudenlunisdanistoya

dydnwalves MongoDB uandiaguil 2.14

. mongoDB.

sUdi 2.14 drydnwalves MongoDB

(91984lay https://www.mongodb.com/)

2.2.11 Node.js
Node js [23-25] @@ Cross Platform Runtime Environment an WAl UNTUNIAIEATE
JavaScript iataeliisnanunsati JavaScript 115unield Environment w89 Node n3eila Server i

1 ¥ v < a [ d' v a [ [ 5 y .
dwaliausaimuidvweundnduildnrwineanuluniswaunyiails Client wag Server 16 dyanwal

vodlUsunsu Node js uanssaguil 2.15

15



Ui 2.15 dydnwalves Node js

(91984lm8 https://nodejs.org/en/)

THE NODE.JS SYSTEM

A P P L I CAT I O N Br\'ISDDFNJGSS (ASYN%LRBO&IJOYS 1/0)

(NODE AP1) WORKER

THREADS
BLOCKING
JAVASCRIPT ) X P ~ OPERATION

OS

V8 ; OPERATION
(JAVASCRIPT ENGINE) O A WA AR

EXECUTE
* 4 CALLBACK

Ui 2.16 Taseasreszuuaes Node js

(91983lae https://www.vskills.in/certification/tutorial/node-js-architecture-2/)

mﬂgﬂ‘ﬁ 2.16 Tasse¥swos Node js anansantoantdiiiy 3 daumdneiil

- V8 Engine fa JavaScript Engine fanflafinis Google Dudiaun fingir7ilunis Compiled
wan18191n JavaScript Uiy Machine Code tiasanasufinmosliatuisadlanivisefugs
(High Level) 8814 JavaScript 16 amuiitawas V8 Engine Aslillaudaulaniw (Interpreter) unld e
11 JIT UustIn-Time) Compiler iulduny 3301589y Compile wuu Bytecode Feazviansuvas
awlddndnunn ynadeiifinissuldndsldfeutas statement mainnass wag Fron1sfiviauuuy
Single Thread Zaazdmafialunisdndiuves Request uwiazin JagraqUszianamuialaedily

aulnazUszinanataiavasldiade awilinszuiunislunissevesunay Request UWogsnn

16



- JS Binding (Node API) #iansvilek Library ¥84 Node js #adaugianisdusaunsodeasiv
JavaScript ¢ 1ilesanndruuszneuves Node js fwanee dauﬁgm%ué’wmmﬁmﬁu C/Cat vl
Anpuwanasn U vesldnwiazau Faundlanfideusientwiiisnatusiliaunsedeansiu
18 JS Binding Fefivthitunufdeymimeani

- Event Loop/Thread Pool a18lu Node js el Library 1811 Libuv Asednn1si3esves
Event Loop Wag Thread Pool
2.2.12 JSON Web Token

JSON Web Tokens (JWT) [26-27] i usnmsgiuida (RFC 7519) Mdunuitgmnnsdstoya
ogsUaonsesznineiu Tneideyaszdesiimnniniede uay ansoasiaaeuld lag JWT gnosnuuy

[

Li9edoadiauiniinsgsingn (Compact) waziiutoyanielud (Self-contained) dydnwalued JWT

L.Laméﬁ’qgﬂﬁ 217

Ul 2.17 dydnwalves JwT

(9198slay https://jwt.io/)

d iU IWT dugniduldaulagnisidn Json Data 6&1@@@1@1&%%% Token Nlg@1msunsusu

'
@ a LY Y 1w

sou Inefiwsiaz Token 98 Signature Miludsdudusmnuauduiives e Token tugnldaiv

Y

Public key %38 Private Key 9gfiosa1unsa8ududinuuaiaived Token i Signature

aaaaaaaaaa.bbbbbbbbbb.cccceccccecc

I 1 T

Header Payload Signature

gth’?i 2.18 1Asad@s19v99 JWT

17



9N3UT 2.18 Tassadeves JWT anwnsauuseentivliu 3 dwdsznoudsil
1. Header Wudwivanseazidendoyaves IWT Bausznaulusie slinvesdoya(Type) uaz

TnsihsvaAlgorithm) Megelaseasna Header wanagiagui 2.19

"alg": "RS256",
"typ": "JWT"

JU# 2.19 f1egnalaseaing Header

2. Payload \Judauiinsiudeyasi q Msdesnisasiulu Token Tnanisifiudeyaszeylu

sULUU JSON Object nghalasiaiine Payload wanssiaguit 2.20

{
“aud" . taud™,
“name’ ;. Somchai",
“iat" 1621639638
¥

Ul 2.20 seeslasiads Payload

v

1A59a579 Payload @unsauuslansdl

- Registered claims tJun1siungaunasgu Falidndusesdinnanila wu van

SuAun1sldau Token , amuneIges Token Wuduy

'
Y

- Public claims «Judeyamlunisladnly wu username , Teayaves user 1lusu

o =

- Private claims Wudeyafifasmazdldnudomnasiues Wudoyadidudius
5enIE@31 Token fugldau Token

3. Signature \Juduilieadesiuaulasnde Mvilidesn Token 5u1ﬁlﬁgﬂLU§8uLLan
seminevng BaRnainnsindeya Header wag Payload VLULéi’lj’]'iﬁﬁﬁl’lﬂﬂj?uﬂj’l‘i’ljamuaQJ’l’iliJﬁJULLazﬁ’lﬂﬁ

Wn31adnASe Megalaseasna Signature Lanedisguil 2.21
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HMACSHA256 (
base64UrlEncode(header) + "." +
base64UrlEncode(payload) )

5UN 2.21 fegelAseasng Signature

eyJOeXAi101JKV1QiLCJhbGeci0iJIUZI
1NiJ9.eyJhdWQiOiJhdWQiLCJuYW11I
joiU29tY2hhaSIsImlhdCI6MTYyMTAz
O0TAzMHBKCT869UJhjRLIEY7MikzYSQ
wSY1ghGt2CdRMhhpoVVM

35U 2.22 /198719 JWT 91115 Encoded ua?

2.2.13 Private Key / Public Key

Private Key [28-29] Al nryuadausia fildlunsnensiadoya (Decryption) 1flesainaay
Foensivesnudeyalidunudy Jsesiinsulasdeyalasnsidisiadeya (Encryption) Litedasfiu
lallyanaduaunsnsudeyatuld Inslhansyarailésuoygauiiby fasnsooiudnlalé

Public Key s nayuaansisaiz fausavszmaliluiiansisus iielvlasinufiesndadoyan
wisazléni Public Key 7ildvinnsusenmalivhnnsdnsiawasdliia
2.2.14 NPM

NPM (Node Package Manager) [30] A® Lﬂ%@ﬂﬁa‘ﬁlgﬂﬂ%’]ﬂ%ﬂﬂ’nﬁ@l‘ﬂumﬁ'ﬂﬂ’]iLLﬁﬂLﬂﬁ] 130
Tuga sineq fignadrdliuda iteldausiuiu Nodejs Tuneundinduiadrsduanla defiufiainagn
tanldluseundindy wiainamdrduazgnifendt dependency vaauatdiadu Tns NPM azgninsia
1 5eNAu Nodejs hay aganunsasentgauldniuni1e Command-line dganwalvaslusunsy Node

Package Manager LLamﬁﬂ'gﬂﬁ 2.23

gﬂﬁ 2.23 dydnwalued Node Packet Manager

(91984lae https://www.npmjs.com/)
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2.2.15 HTTP

HTTP (Hypertext Transfer Protocol) [31-33] iuluslareandnitlduaniuasudoyaduszming

Server Uag Client ¥as World Wide Web Insgnaaniuuinliiiainunseinsa a1u150vinulasinigy 1

a

nszurunsyhaeuiilidudou wavimdaildalilunnin wianunsasessudeyalinnuuy liindudeya
MU TFaWUU MIME (Multipurpose Internet Mail Extensions) M%@%@%ﬁﬁﬂﬁﬂiﬁﬂﬂ

WaNNISYIUYes HTTP azuusn1sviauesnidu 2 dufe Web Server uaz Client Ing Client
wfindertunds Server lagldlusunsuusiwes uazd1siia Address vea Server lngldgunuuves URL
daudnu Server azdsdoyandunilugusuuiiilu HTML Tne# HTTP 1438n15idrswaluwuu MIME 1Ju

UINTFIUYBINTYINY NENNTYINTUVRI HTTP Uanasiaguin 2.24

T 4 S | — — -
http request

Web Client » . Web Server

l http response !
BN AT N7 il

31] i 2.20 vidnnsvieuves HTTP

lpssasnadoyaves HTTP azuwUseanity 2 dulveg) 9 fie @ Header vi3el38ni1 metadata 9%
Hudnifudoyaiidniudedinelulusinnes dufiaoniudutoyatieiidosnisiuds el HTTP gn
panuuvanliaunsasudatayadiu Proxy n3e Firewall 619 9 o lagn139191u HTTP agode
Protocolfugnuetns TCP/IP avialuagldnneian Port 7 80

HTTP/2 (HTTP version 2.0) Gugneanwuuliiuitywivdnues HTTP 1.1 (HTTP version 1.1)
oghadoswaanmsdedeyaiilasain HTTP 1.1 eygelfisdstoyaldedsay 1 Indwidu nisamifivanis
Fowtodatuiieliniiivanlndldnsumudeinis usnwesswidymeensdansdeusenseutu
e Msideuseiteaidivaslidvuuiuly SdidodeReresdinssuiunmsasnSudeioyatuynads
1 Wlalduseloniannisidariodsld (keep-alive) egnafimisazidu ndnnisdrdayves HTTP/2 Aon1s
paulin1sifensoriu HTTP nilan1sidouse ansadslndlindeusunanelid @onanaiaenii

Stream vivonIEUan) 1A59a519N15910UY0e HTTP 1.1 uag HTTP/2 uanessgui 2.25
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3 TCP Connections

[Z] jquery.js [=] jquery.js
E [Z] style.css [=] style.css
HTTP 1.1 P% img.png O™ img.png server
1 TCP Connection
[£] jauery.js [£] iquery.js
E E| style.css % style.css
HTTP/2 P4 img.png P img.png Server

Uil 2.25 Taseadransvinumes HTTP 1.1 uay HTTP/2

(91984lay https://blog.cloudflare.com/http3-the-past-present-and-future/)

HTTP Tuilagtuldfmurtunndu HTTP/2 Gnidude HTTP 1.0) Feldsunsuusaimasi
wnsvaeitilufuaganunsosesiu HTTR/2 G118 uazldmmualfifusnsgiu RFC7540 Tag IETF
(Internet Engineering Task Force) laglu HTTP/2.0 ﬁlﬁLﬁuUiz?ﬁw%ﬂﬁwmﬁﬁwmuiﬁqq%u wazUsuls
Tudrusne q Adlidauaiursnuandu wenand HTTP fasiinisimuregusiindmivluvusi
HTTP/3 (HTTP version 3.0) azfspuniuileauuusns (Draft) Aany
2.2.16 WebSocket

WebSocket [3d-35] fia 130 1Uslaneafigneanuuuniiieldlunisindedeaissening
Webserver fu Client Tty Real-time Tag WebSocket ag¥ianuagui Socket fiflunuunsigonsie
. TCP (Transmission Control Protocol) 5845un15v1aufisdu Full Duplex @115u WebSocket
Protocol lﬁgﬂﬁmumﬁummgm RFC6455 1ag IETF (Internet Engineering Task Force) WebSocket

Protocol Diagram LLamﬁﬂgUﬁ 2.26
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WebSocket Protocol

Client Server

TCP Socket

gﬂﬁ 2.26 WebSocket Protocol Diagram

(91984lm8 https://www jittagornp.me/blog/what-is-websocket/)

WebSocket 9g9191uLiladl Client Y1513 0UABIUIN1983 service 1ADEYINNUINTUNT

dl' 1 4 U Y Qll U 1 ¥ = 1 & d‘ =
AFTIVADUANIULNITLYBUABAIUNTT handshake awwsaummu—awagamﬂm PILUBUNTT handshake
310919 2 18uaITNTUAITEHRANS Dauddn Client aglaiiinas Request 11 Uaidn Server ddayalvy A7
service faunsadsdeyalnaliiu Client Mieusseglunaziuld Felini1uunnd1991n N3 Request
284 Client Inayialy N1de9ld Client WIn15d9 Request 1191 Server now A1NUU Server 491115
Response Anauly Tneiliaunsailain Client lndnnisiweuseldudivseds laswadanisvinuves

WebSocket Protocol LLaﬂﬂﬁﬂgﬂﬁ 2.27

Web Browser Web Server ‘

)

WebSocket Handshake Request

WebSocket Handshake Response

data

data

data

data

data

data

;5‘1]17; 2.27 1A59d519N1591191u089 WebSocket Protocol

(91984lm8 https://www jittagornp.me/blog/what-is-websocket/)
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2.2.17 Postman

Postman [36] Aa wn3ediedniulugienisiaun APl (Application Programming Interface)
Tenslnaaeunisinauues APl Service 539013 Mock Service fntidilunisvia API Testing Tunns
&4 Request wagn Response g 9 nduwn
Tudaqiiu Postman Huldfuauismduetieun Wesnnddiureanisuandua User Interface fiil
Aua1891n guiladie Hadssesiunatsunanosuie Windows, Linux uag Mac ydnuaivos
POSTMAN uanssisgud 2.28

T

sUfl 2.28 dydnwalves POSTMAN

o

(91989la8 https://www.postman.com/)

2.2.18 Visual Studio Code

Visual Studio Code [37] Ao TUsuasud1nsutlion nisunlalan dusulusunsunes uay
UnWaisessunisidnumainuratsniu lidnagdu anwmdng ogns C, Co+, G WWeuivled HTML,
CSS, PHP, JavaScript, Typescript 181191 JAVA, Python ‘vﬁaﬁ'u"] Snanung BnstatuuIniiLan
TusunsuiiAsesiunsldnuuussuud§ifin1s Windows Linux waz macoS

#1m3U Visual Studio Code Wudsil Feature fidAynaneq o1figy Extension wa3ufiiduy
Open-source TALENITIIUAIUADINITVDILARZIIU T995UN1TIEIUTINAY Git 1D Tl
Terminal melulusunsuldiae Sastafinanuasanauielunmadouldn Wsnduazlsendaaan

a

899U dyanualyes Visual Studio Code hansdsgui 2.29
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SUT 2.29 drydnwaives Visual Studio Code

(91984lae https://code.visualstudio.com/)

2.2.19 Arduino IDE

Arduino IDE (Arduino Integrated Development Environment) [38] fia 1Usinsu Opensource
dwunslfideulusunsy reulnd saufsanunsadulnanlusunsuniw C / Cr+ Adou Werluldau
futuledlulasmoulnsameinsenaniag

d¥u Arduino IDE 4 Library figniianniusnifieldiuduledlulaseulnsaae faszganig
wnune silveiensliou Snfadstisunuumdsiug wilidudou wunsdwmsugizudu uenaniid

a o

15995UTEUUUURNTS Windows Linux kag macOS dayanuaived Arduino IDE kansfagui 2.30

0.0

ARDUINO

Ul 2.30 daydnuaives Arduino IDE

(91984lm8 https://www.arduino.cc/en/software)

LUsunsu Arduino IDE divdnnsieu e Wisildalusunsuduin fldaudeaien Port uaguesa
nldlinsatugunsalinll andufansadeulusunsuidaldmuidldaudienis Arduino IDE &4
a111309 719U I UlUsUNTUNBUNILIINSTUlUSUN TG ATIvdeUAIUgNABIladnelY fieE

TUsunsa Arduino IDE wansdsguil 2.31
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@ sketch_mar15a | Arduino 1.8.132 (Windo.. — O >
File Edit Sketch Tools Help

sketch_marl5a

void setup() { ~

// put your setup code heres, to run once:

void loop() {

// put your main code here, to run repeatedly:

}
v

sUTl 2.31 feealusunsa Arduino IDE
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1. M33nn13deya Storage/Machine/Item Tudruilgldaunsadnnistayanilulussuu doya

ningnsaegazgniduiinbilussuvandiuil venanildianansaavuazuilulaiiennugniesdneiey

7

#ilainingwiin Storage

v

TruuAadwin Storage

L .

v

rilidinziaua

\ v,
{ ¢ '
szuuiuindaya
L >
s ¢ B

rlinAanaTIgazdaa

&

il N au

4

rlanTandauaiasudily 4

\ 4 . d a
¢ TUUaNYayavtaan
[ 3 —

A = g e o
‘Hll‘l.l‘].liﬁ-‘]ﬂifﬁl!ﬂ%"ll,l.ﬂﬂl‘?_l

v

TTUUUARINIUT

&

gﬂﬁ 3.4 Flowchart 499 Storage
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szuuaudayaditian
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g‘lh?i 3.5 Flowchart 484 Machine
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&
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7

wlaidhawin Loadcell
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gﬂﬁ 3.7 Flowchart 484 Loadcell
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tilaiagmin Stock

v

szuuuaadmii Stock

v

flridanaaazidaa

v

TEUULAAINUN
saazidnn Stock

&

g‘U‘I‘?‘i 3.8 Flowchart 989 Stock
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3. M3danslda ludniauamintunanunsadildnuld douaanansadanisgldsingglani

Flowchart 9849 User Management LLamé’fﬂgﬂﬁ‘ 39

Y

Admin rhawindan icﬂ“}j"]

v

FEUULAAIKIN L
dayanldiaaiiu J‘

Taieimanng
o v
Wil

el

[ Admin asandaya ] wiatdan liru
§ Havly
v 7y

[ Admin andudu ]

dawlahignsaa

aula

[ sruuiudinelnlni ]

&

;3:‘1]17; 3.9 Flowchart ¥8¢ User Management

3.4 nseanuuugUnsaldwiduiudininiaiasdainuiin

dmdu Microcontroller anulnajduazliiilwidsdusues fuiusisnduiisdodiunassng oy
Microcontroller Tudiuvasmssudsdeyatiusnazsdeaintes Rx Tx anuminsgiu UART ifldn1sdeans
wuvaunsulaeduluy Asynchronous Tdanedeyaaniies 2 1du Ao Tx uay Rx Tun1sfu-didaya lae
i Tx anfududilddedoya waz 1du R Suduildsudoya Wethludeldnuasdesdelvifuszning
gunsnluaglulasmoulnsaiass ilelsvoiaiaudafesnimuninigiunansenitegunsalasssn ns

Hourosening NodeMCU fu RS232 wandsanindg 3.10
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Pin 1 Vin (Red)

Pin 2 RXD (Green)
Pin 3 TXD (White)
Pin 5 GND (Black)

ESP- WROOM-32

)

= [®] 205-000519
FCC 9D:2ACT2-ESPWROOM 32

Port RS232
(Weight Scale)

NodeMCU ESP32

sU 3.10 nsidexsioszing NodeMCU ffu RS232

33



D.

unn 4

NanN1sALEUNIS

< a o
4.1 NIINABIWIVLBUNAAYY
4.1.1 nsgudufanuidigszuy
degldausududaiuseuniiaduy negldnuagdevinnmstuduimnunieudigseuu menis

nsendaya Username Uag Password niunadiudiu ieisuingsyuy min Login uandagud 4.1

B | 1 stockManagementNG x =F = o X

&« G @ localhost:4200/#/login 6

Sent Argo | English v

Login

Username

Password

5U# 4.1 % Login

mngldnunsendeya Username %38 Password liigneas agiviisieudasion ni Login Wle

A v W 1Y o a
ANYUYURNINUAULAA LLa@NﬂQEU‘W 4.2
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E B SteckManagementNG x 4+

&

G @ localhost4200/#/login

Sent Argo  English v

Username

user01

Password

Username or password are not correct

JU#1 4.2 v Login Wienisuduiinmuauina’

Login

dmiunisBududinuazuuseandu 2 sunia laun dauaszuu (Admin) uwaz gldauily

(Usen) lngusiagsiniasiiansnsidntatayanuanmei

4.1.2 awnlglunIstansa

Auseundinduiignadstuuilisessunisldauls 2 aw deusznaulddie nwilne uas

N18ange lnsanunsadsunmlanien1snalui Drop Down MI9EUTINLNUNUINVRMTIU Lile

Wann1uitaeanisidanu nsdguniwinldanu wandnaguin 4.3

B | 1 stockManagementNG x BE
&« G @ localhost:4200/#/stock
Sent Argo afandud 1Afacty  Aud1eddtfinduA (eTaedns _ld aanansuu
Fansafandudn sutayala Suiansi 15 wowntau 2564 17:53:39
siaadan siadud Suiiiuiia
609e9df35524171b94a9a405 Mangosteen 609e8d095524171094a%400 14 May 2021 22:57:39
60%ea12d5524171b94a%a409 Mango 609e8c055524171b94ada3ff 14 May 2021 23:11:25

sUN 4.3 maagunwitldeu
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4.1.3 msuananatayadmiugauassuu (Admin)

I
¥ U

dviulauaszuUtuIransaldueal

]
[ a

1. wihdanissienisduduagingiultem) Wunihvansdoyaieiiudoyavesdua &4

Usenauluaig waundudi(Product Serial) FeduAmIaingAu(Product Name) ABAINUYDIFUA

q

[y

(Acceptable Grade) miihdnn1sadsduaiaringauitem) wansisgui 4.4

q

B O StockManagementNG x =

o C D localhost:4200/#/item

Sent Argo  Stock dCell Item St

Logout

English v

Item Management Updated At Friday, May 14, 2021, 09:45:29 PM

Product Serial Product name Acceptable Grade Create

609e8c05552417 1b94a9a3ff Mango A B, C ©O see more

609e8d095524171b94a9a400 Mangosteen A B © see more

[y

5UN 4.4 vihdnnisadeduauaz ngau(item)

Ingdmiunihiuenainuanstoyaudd Ssaansaldenuladn 2 nvdidel

- Wudayadua semsnaly as1ateya(Create) ialuimvtiiaudoyadufvseingsiu
Nnunsendeyainenis uagnaBudu(Submit) iletfinveyaiingszuu niiudeyafuamse

[y a [

MOAY LaARIRIFUN 4.5

Y
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B D SeckManagementNG x |+ = a X
&« G @ localhost:4200/#/item/create 5 Yo
Sent Argo Stock LoadCell Item Storage Machine User Logout English v

Create item
Product name Mango
A
B
Acceptable Grade C

A - Store 3 Days (Puree)
B - Store 2 Days (Cake)
Note C - Store 4 Days (Dry)

sUN 4.5 miiudeyaduavieingiu

- unlevseauteyadud1ifeanisla den1snanidugLiiuiiu(See More) Wialufini
wilvdayaduea Ingaunsadenyuaudeya(Delete) Wioautaya w3 wilvdayaaniudeny

wilvdaya(Update) niudludayadumvseingiu uanaisgun 4.6

B 0 SockManagementNG x l+ = a X
&« G @ localhost:4200/#/item/609e8c0555241 71b94ada3 f > a1y
Sent Argo  Stock |LoadCellgItem Storage Maching User “lagout English v
Mango
Product Serial 609e8c055524171b94a9a3ff
Product name Mango
A
B
Acceptable Grade C
A - Store 3 Days (Puree)
B - Store 2 Days (Cake)
Note C - Store 4 Days (Dry)

JUN 4.6 vihunludayadumvieTngau
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2. wihdanssenispdanuduai(Storage) Wunihiuanseyaiierfuadaiudud Fausenay
LUy sWandadue(Storage ID) ¥aAssduAn(Storage Name) Mogvasndadus (Location) ntndanis

F8NIARAAUFUAStorage) wandfszuT 4.7

StockManagementNG x - o X
B D g
&« G @ localhost4200/#/storage a1y
ent Argo  Stock LoadCell Item Storage Machine User Logout nglish ~
go S LoadCell ltem Storage M u g English

Storage Management Updated At Friday, May 14, 2021, 09:56:31 PM

Create

number Name Location
609e8f705524171b94a%a401 Cold Storage 1 KMITL O see more
609e8f9f5524171b94a%402 Cold Storage 2 KMITL O see more

JUN 4.7 ihdnmssemsadanuaudi(Storage)

Tngdmiunintuenainuaniteyaudd Sraunsaldanulddn 2 ndined

< a

- dindeyandafivdud menisnadu asdeya(Create) Wislufimifiudeyandaiu

I
o a &Y 1%

auAmseTngiiu AnTuNTaNTayaNAeInT Lagnnainsvaua(Create) livatiudayaiingssuu

9

Y a v o & a v o =
RUNNUVDUAANULAUFAUA LERIRISUN 4.8

Y Yy

B ) StockManagementNG x 4+ - a X
& G @ localhost:4200/#/storage/creat L ey 5
ent Argo  Stock LoadCell Item Storage Mathine Use gout English ~
g g gl

New Storage

Name Cold Storage 1

KMITL

Location

JUN 4.8 vihiindeyandaunudud
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v

- uileneautayadudifenisle den1snandugLiisiiu(See More) Witalufini

uwilafeyandunvdud lnsausaidontuaudayalDelete) oaudaya w3 uilvdeyaainiy

denUuufiledeya(Update) nihunledeyanduivaud uanadsgudn 4.9

B 0 SockManagementNG x |+ = a X

<« G (@ localhost:4200/4#/storage/609e8705524171b94a9a401 } as Tg

ent Argo  Stock LoadCell Item Storage Machine User Logout English v
g g g gl

Cold Storage 1

number 609e8f705524171b94a9a401
Name Cold Storage 1

KMITL
Location

5UN 4.9 vihuiledeyanduivaud

3. wihdnnssensiesesdns(Machine) Wunthuansdoyaiieniuiniesdng delsznauluse
saUszaATed(Machine ID) FoLAT099NT(Machine Name) UsztaniaTesdns(Type) Bindnn19518n13

\A3049N3(Machine) uanasaguil 4.10

B | 1) StockManagementNG x |+ - o X
&« C @ localhost:4200/#/machine a 5
Sent Argo  Stock LoadCell Item Storage, Maching User, Logout English ~

Machine Management Updated At Friday, May 14, 2021, 10:17:00 P

609e945¢5524171b94a%a403 Azano VC-50 Weight Scale
609e946¢5524171b94a%a404 Cely VC-50 Weight Scale

5U% 4.10 nthdan1ssenisiesesdnsMachine)
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Ingdmiunihiuenainuanstoyaudd Sanunsaldanuladn 2 nsdidail
- Windeyaln3esdng fen1snadu aseteya(Create) WielunvidiiudeyaiaTaedns
ntunsendeyaiinesnis uagnaaisdoya(Create) iaiiudoyatingssuu niwiudeya

\A3039NT uanaRaguN 4.11

B | 1) StockManagementNG x =F = o X
& C O localhost:4200/#/machine/create a 5
Sent Argo  Stock LoadCell Item Storage Machine User Logout English v

New Machine

Name Azano VC-50

Type Weight Scale

5UM 4.11 vrliiudoyain3eddng

- uilavseaudeyaiasesinsiinesnsia smumsnanduguisiu(See More) walufivi
wilutayaiasesdng lnganunsadentuaudeya(Delete) Winautoya vise uilvdoyaaniu

WenUuunluteya(Update) nthunlateyainiasdng wandsisguin 4.12

B | O stockManagementNG = a X
& G @ localhost:4200/ 09294505524 171b94a9a403 a8 5 fgd
Sent Argo  Stock LoadCell Item ‘Storage Machine User Lagout English v
Azano Vc-50
number 609e945¢5524171b94a%9a403
Name Azano VC-50
Type Weight Scale

JUN 4.12 mihuwdledeyanionns
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4. wihassadenlmininnitesuteya(Loadcell) Wuntiuansnadoyauuu Realtime 910

winsdahninimdsdalhninluvaeiu Feuseneulusieg wiesdnsimihddigszuu (Machine) A9

[ a

a(value) Bnviedianusaseydoyaduotne duAriuiudalitem) anninvosingiu(Acceptable

q

Grade) AdauduA(Storage) nihaswafenlmiannuiiesuteyaloadcell) wanwiagui 4.13

B | 1) StockManagementNG x = = o X
&« O @ 127.0.0.1:4200/#/loadcell a g
Sent Argo  Stock LoadCell Item Storage Machine User Logout English v

Create new stock from load cell

Item -- Select -- v

Acceptable Grade

Storage -- Select -- v

Records

# Machine Value Edit

JUT 4.13 wihaSsafeninininmiesudeya(Loadcel)

1%
ISP o

Inawdlefidumingndudigszuy dldanuisaususdiiminlmiulununglddosns uazidlle

(% '
o

Yo 1 0w O Y A W = Y e S 1 v AUy v aa
TasuAndmdnnauanal @auisanadudu(Submit) atuinaudndn el i Loadcell ATn155U

ANGTEUU UARRIUN 4.14
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B O StockManagementNG x 4

= o
S C @ localhost4200/#/loadcell s %5 G
Sent Argo Stock LoadCell Item Storage Machine User Logout English v
Create new stock from load cell
Item Mangosteen (609e8d095524171b94a9a400) v
Acceptable Grade A
Storage Cold Storage 1 (609e8f705524171b94a9a401) v
Records
# Machine value Edit
1 609e945c5524171b94a9a403 30 kg Changevalue
2 609e945¢5524171b9429a403 31kg Chafige valiie
3 609e945c5524171b94a9%a403 34 kg

Change value

3UN 4.14 i1 Loadcell AmMssuAndgsyuy

5. nihdnnisanendus(Stock) Wunihuansdeyaeaiuadiondudn Fauseneuluie sia

afon(Stock ID) ssaauA(Product Number) Yufitufin(Store Date) wiindnnsasionduan(Stock) uans
ﬁqgﬂﬁl 4.15

B 1) StockManagementNG x [+

- o X
G G @ localhost:4200/#/stock

@ Y5
Sent Argo  Stock LoadGell item «Storage, Machine User \Logdut

English ~

Stock Management Updated At Friday, May 14, 2021, 11:11:27 PM

Stock ID Product Number Store Date

Manage

609e9df35524171b94a%a405 Mangosteen  609¢8d095524171b94a9a400 14 May 2021 22:57:39 O see more

609ea12d5524171b94a9a409 Mango 609e8c055524171b94a9%a3ff _

14 May 2021 23:11:25 © see more

JUN 4.15 wihdnnsafendudn(Stock)
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Tnedmdunihduenanuansteyalsainud fldnudasadilugneasdoafiubuld
shensidentugifisifu(See More) ahgniiuanineazBenafondud wiazsienslasazdon 39
Uszneuluse siaafiendudn(Number) Jodudn(item) Aunmussdud(Acceptable Grade) Aduify
Audn(Storage) Tiogadsdudn(Location) nasautmiin(Total Value) wag Animidniidsldluusazads

WiuanITIEazBunafonduni wansneguT 4.16

B O StockManagementNG x f=E = o X
> g C D localhost:4 stock/609e9df35524171b94a9a405 b Yo
Sent Argo  Stock ! tem Storage Machine Use gout English v

Stock #609e9df35524171b94a9a405

number 609e9df35524171094a9a405

Item Mangosteen 28d095524 9ad00

Acceptable Grade A

Storage Cold Storage-1  609e8f

Location KMITL

total value 95 kg

Records

# Machine value
1 609e945c5524171b94a9a403 30kg

2 609e945¢5524171b94a9a403 32kg

3 609945¢5524171b9429a403 33kg

U1 4.16 MNLanITeazidunadanausn

Y v v 1d Y A v a (¥ dll yvaa 1 k4 &
6. Muwmmirzﬂﬁu(User) L‘LJ‘IJVHJ’W]LLE‘I@\“I“U@yjaLﬂ‘EJ?ﬂ‘Ui']EJSUEJ@%WN@QﬂWBiUiSUU NIBUNIUBN

seaugldau Sranunsaasildinilussuuladniig wihdanisgldUsen) wansiagudn 4.17
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B O StockManagementNG x =

= o X
s C @ localhost:4200/#/user ab Vs G
Sent Argo  Stock LoadCell Item Storage Machine User Logout English v
Create User
Username
Password
User Management Updated At Friday, May 14, 2021, 11:36:45 PM
Username Role
admin01 admin
user01 user
user02 user
CI' Y o £%
JUN 4.17 mihdansgld(User)
4.1.4 nsuaaanatayadmsulvaunaly (User)
dmiudldaumldazauisaldnuladesniidguaszuy Tnefigldnuniluaglidansluns
Y = v 1 v £ v v Y v d’l
vihdeteyaludinveamsdnnisgly fldnuarannsaldauladsil
1. mihdansmenisauniag Ingaultem)
B | 1 stockManagementNG x - X
<« (@] @ 127.0.0.1:4200/#/item b Ve
Sent Argo Stock LoadCell, Item Storage Machine Logout English v

Item Management Updated At Saturday, May 15, 2021, 09:11:43 PM

Product Serial Product name Acceptable Grade Create

609e8c055524171b94aa3ff

Mango ABC ‘© See more

609e8d095524171b94a9a400 Mangosteen AB

‘O See more

U7 4.18 mhdamssgmsduauazingaulitem) dmugldaunild
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2. wihdnnssensadaufviua(Storage)

B | 1) StockManagementNG x 4 —
(o G @O 127.0.0.1:4200/#/storage > b 75 G
Sent Argo  Stock LoadCell Item Storage Machine Logout English ~
Storage Management Updated At Saturday, May 15, 2021, 09:05:30 PM
609e8f705524171b94a9a401 Cold Storage 1 KMITL
609e8f9f5524171b94a%ad02 Cold Storage 2 KMITL
a U Y2 a ¥ o o v Y]
5UN 4.19 mihdanssenisadunudus(Storage) dmsunldanunily
Y @ a ) N
3. BUNARNTINYNITATB9ANT(Machine)
B 0 SockManagementNG P = a
& G @ 127.001:4200/#/item @ % G
Sent Argo Stack' LoadCelim Item Stojages Machine _Logout

English v

Item Management Updated At Saturday, May 15, 2021, 09:05:18 PM

Product Serial

609e8c05552417 1b94a9a3ff Mango A B C
609e8d095524171b94a%9a400 Mangosteen A B _

© See more

JUN 4.20 vhdnnisensiasesini(Machine) dwsugldaumily
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4. wihaswafenlminnmizeiudeyalLoadcell) nihaswadonlntanmiiefudeyalLoadcell)

dmsugldauiily wansiagui 4.21

B D SeckManagementNG x |+ = a X
& G @ 127.00.1:4200/#/machine poab 15 G
Sent Argo Stock LoadCell Item Storage Machine Logout English v

Machine Management Updated At Saturday, May 15, 2021, 09:05:43 PM

609e945¢5524171b94a%a403 Azano VC-50 Weight Scale
609e946¢5524171b94a%a404 Cely VC-50 Weight Scale

JUN 4.21 wihahsafeninaininmisesudeyalLoadcell) dwsugldamiialy

5. NNIANNTARDNAUANStock)

B B SeckManagementNG x  + = a X
&« G @ 127.0.0.1:4200/#/stock ) ab 3 o
Sent Argo  Stock | LoadCell Item Storage Machine | Logout English v

Stock Management Updated At Saturday, May 15, 2021, 09:04:42. PM

Stock ID Product Number Store Date Manage

609e9df35524171b94a9a405 Mangosteen 609e8d095524171b34a9a400 14 May 2021 22:57:39
609ea12d5524171b94a9a409 Mango 609e8c055524171b94ada3ff 14 May 2021 23:11:25

JUT 4.22 wihdanisafiendud(Stock) dusudldaumly
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4.2 nMsmaRBINTTetwtin
4.2.1 msdmesdsdnimiinidigszuy

nsdraesdsarimtndgsruy annsovldlaensld Postman lunissiassds Packet doya
hwiinngos wnunisfantneds

dmiun3inaesds Packet %’a;gaﬁmﬁﬂmmiaLLﬁaaaﬂléfL‘ﬂu 3 dumudedl

1. maudeniedosdnafililunisdsiansds Packet foyatminnaoadigszuu lnsnsud INTIAL

VALUE fu CURRENT VALUE msideniaieaddldlunisdiass uansdsgui 4.19

Explore
New Import biggu

Documentation

o= PersistAll  Reset All

hitp:/127.0.01:3200 http:f

(<N <]

<]

{Gap

9 e
g -

6092945c5524171b94... | 6092945c552417169429a403

Machine Management Updated At Friday, May 14, 2021, 10:35:17 PM

mumber N e

609e945c5524171b94a9a403 Azano VC-50 Weight Scale

609e946c5524171b94a9a404 Cely VC-50 Weight Scale O see more

sU# 4.23 nsifeniasesdildlunisdiaes
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2. myuTuuideyanldlunisdiass Packet doyauvtinndas Ingaunsaunly Avidn(value)

wag vdde(unit) 1o nsuuwideymivdnnges wanewisgun 4.20

Body &

form-data x-www-form-urlencoded raw binary GraphQL

5U# 4.24 nsuTuundeyatminnges

(%
v o Y !

3. N331a03Ee Packet Jayauminndendidszuy Inadmsunisiiassds Packet S1dudaina

Y

d(Send) Uszuay 5-8 59U Ansieriu Llasanlunistaimingse Wedwmtnazdessosulsumingvs

Mlaiin1sdsuan n1s3naesdarn Packet Yoyauminngod uananagun 4.21

A My Workspace

O

Collections

Auth lapi/box
item

Storage

Stock

Machine

create box

5UN 4.25 n1591aeder Packet Toyaumtinnaas
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4.2.2 n1swanaNanIuvunagluszuu

=

defideyahminnassgndudigszuu Tunthadvafenludanmiedudeya svyinsuanua

¥

Uoya Packet Ngnasdnunlusuy Real-time wiauviadaanunsaudluagnaadinls saulufisnisiden
v

Toyadug Feusznouliie dumimhundadtem) aaninuesingiu(Acceptable Grade) ASLAUALAT

(Storage) M3uanNateyaininfignaadingseuy uanssiagui 4.22

B O StockManagementNG x 4 = o X
< C @ localhost:4200/#/loadcell - IV
ent Argo Stock LoadCell Item Storage Machine User Logout nglish v
tArgo S LoadCell Storage M L g English

Create new stock from load cell

Item Mangosteen (609e8d095524171b94a9a400) v
Acceptable Grade A
Storage Cold Storage 1.(609e8f705524171b94a9a401) v
Records

# Machine value Edit

1 609e945¢5524171b94a9a403 30 kg hange v

2 609¢945¢5524171b94a9a403 31kg AN |

3 609e945c5524171b94a9a403 34kg Ehahgphala

JUT 4.26 n1suanradeyaimtiniigndudigszuy
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umn 5

e 20

dyunaltazuaLauaLue

5.1 agunmsinvaslIgsyrinusg
szuuiatetslimedmiunsdaihmdnivludadianmisasuadmiinanieiesdsiiivans
iwsesnsunNlifiaudnauaziivasgudeyald Ssfidaudaderdldnu drelunsuanmadnseisee 7
I#suidnandfausorin aufla Jagtu muiigldansesns
520U Send Argo anansaviatLarnoulandiigldausalild Feluduromauanuaiuy Real-
Time M3mevuauassaflinustesinimaidoms sufennsadnnisdeyaiivunzaurunsdiy
Ansiefldanu Sedwalsinsitnunnsudiasasaanauisnndstu way hedenisideyalldonly

ASARANUANVDIEUAT UanANTTaunsad iU vesanleaalUluaung

5.2 Jyviwuluszndnanisaidunis
Tusewirnsiaudiussedldnudulfiieinganisal msuwsseuevedsalain-19 dedma
Tnaanntu Iuiunmseaninasmstostuieiunsunsssuinvedsalain-19 dwaliliaansadh
Wity dmalfuuunissniiunueamedemduetiunn wazdmaliliauisainisiuuy3ya
Twudsiolfesnariniginhneuiely Tnslmgludauvesmamaasdludiuvesdldany
Hesanszuuiusuuildinisinunduamiuysgnauludediuindodldanudeeasinluly

Aldelavinisneseddanuase wWedwniauysulswie sessuiuanuvainranevesldanu

5.3 wumslumsiaun

szuuimagdavildimundusnlurnsdtuduieduniaessuy ErRP Aifissdiuvainisiy
Ardainindigszuu Tueuandsanunsaimundelinareifuszuu ERP wuuifngd Taenisifia
arwannsolumstuiinuazdamsdeyalinirandid ewigu Wuduvesnszuaumslunisihaudily
w53y Aufnsuussuiadedu songsud Ssstheuiu Trackability viligldnuannsofienudoya
$Agatu sufsenusaihdeyamdniululflumstandeludondsdlinde wu msnuuamnin
audn maaAudlrliannmandely nudansmuauiumusigg 1i8nde uenanidsansadh

<@ 6 @ v v} [y} Y v o % % Ql 4;( d'y [N [y}
Auleaeafdsanunsaiauufuussidndunistdaulaundununsenisiawuniy
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Abstract

This thesis proposes was to study and develop web-application for
recording and managing information that related to Agricultural product
weighing. This system is a part of ERP (Enterprise resource planning)
system. And this web application will facilitate within the small
processing industry. This system has collected weight data from weight
indicator by Raspberry pi and NodeMCU to process and display data on
the website. It is also possible to use website to manage information.

Introduction

In present day, Fruit is one of the most important agricultural products
of Thailand. Such as raw material of the processing industry or exported
products. It's generating a large amount of benefit to the country and
increasing Economic growth rate

Therefore, We want to develop a system for recording and managing
information related to agricultural product for improve the production
work-line

Methodology

1. Receive weight data from weight scales.
2. Sent weight data to API via WIFI technology by NodeMCU,
3. Use Express API to connect system between Frontend and Backend.
4. Use Mongoose to manage Mongo Database.
5. Use Angular as Frontend Framework.
6. Use Typescript as Backend Framework.
7.
A B ~
Frontend (Y
1 : 1
1
Stock Page Express API Vol
' ] -
& Storage Page [ /! | Loadcell Interface -i—l—> I N_Edﬂ\LC_Q
'
Admin Machine Page i ! WebSocket : 1
(1 [}
[ / I
- Loadcell Page : .I Mongoose : 1
. ’ . A I
Weight Scale | “~mmmmmm-m- A N —————
User 1
1 VAR
\ o
\ Raspoerrypi Database / Weight Scale

~

'

Rt

e Mansgement

* The process of creating item.

Navbar
newsock o mache.

néw Stock from machine

item sngostesn

Stonage

* Steps to check weight data and stock data.

This website had used for weightdata management. And this web application
had used authentication to classify between administer and user. As administer
role, you can create, read, update and delete data in this web application. And
as a user. you can use only loadcell page that use to see and edit weight data in
this system.

Conclusion

J

This web application can collect weighing values from weight scales and
store them in a database. Which has user interface for display results of values
and manage them. Which have been received from the past until present.

This system can work efficiently and solve the problem, either sending the
weight value to display in real-time (response time) as required. And proper data
management through the user interface.
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9.1 miaﬂﬁy’ﬂﬂmniu Visual Studio Code(VS Code)

1. W7 https.//code.visualstudio.com/ wievhnmsamilnansifinsis VS Code

B | >0 Visual Studio Code - Code Editin X | =+

& C () https://code.visualstudio.com

Visual Studio Code Jocs  Updat Blog APl  Extensior P Search Docs 4 Download

ilable! Read about the new features and fixe: March

Code editing.
- Redefined.

Download for Windows
Stable Build

v

JUN 2.1 M3nnilvasdifinds VS Code

2. \UadAnns VS Code #ilanulvanud @en | accept the agreement 29011 na Next

)G Setup - Microsoft Visual Studio Code (User) T X
License Agreement
Please read the following important informatien before continuing.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

\ihis license applies to the Visual Studio Code product. Source Code for
Visual Studio Code is available at-https:#/github.com/Microsoft/vscode
under the MIT license agreement at
https.//qithub.com/microsoft/vscode/blob/master/LICENSE.txt. Additional
license information can be found in our FAQ at
https://code.visualstudio.com/docs/supporting/fag.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT VISUAL STUDIO CODE

(@) 1 accept the agreement
()1 do not accept the agreement

sUfl 9.2 Msfingis VS Code 1
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3. NALAINAIAIMIUTIADINTT INUUNA Next

)a Setup - Microsoft Visual Studio Code (User) - X
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio Code, then click
Next.

Additional icons:

[] create a desktop icon

Other:

[] Add "Open with Code" action to Windows Explorer file context menu

[] Add "open with Code" action to Windows Explorer directory context menu
[ ] Register Code as an editor for supported file types

Add to PATH (requires shell restart)

| <.Back . Gancel\ |
.« & -  \

U 4.3 nsfinsts VS Code 2

4. A/ Install

¥ Setup - Microsoft Visual Studio Code (User) — ped
Ready to Install
Setup is now ready to begin installing Visual Studio Code on your computer.

Click Install to continue with the installation, or elick Back if you want to review or change any settings.

Additional tasks:
Other:
Add to PATH (requires shell restart)

< Back Cancel
5U# v.4 n13@AAS VS Code 3
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[ [ a & g & . .
5. MENINNINTAARILAIEU NA Finish

‘ Setup - Microsoft Visual Studio Code (User)

Completing the Visual Studio Code Setup
Wizard

Setup has finished installing Visual Studio Code on your computer, The
application may be launched by selecting the installed shortcuts,

Click Finish to exit Setup.

Launch Visual Studio Code

R

sUl v.5 n13finda VS Code 4
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2.2 N35ANAY Node.js

1. WnlUR https://nodejs.org/en/ (wugihlhdenifugu LTS)

B @ Nodeis x |+ = O X
& C & https//nodejs.org/en, I ]

n<de

GET INVOLVED SECURITY CERTIFICATION

Node.js® is a JavaScript runtime built on Chrome's V8 JavaScript engine.

#BlackLivesMatter

New security releases now available for 15.x, 14.x, 12.x and 10.x
release lines

Download for Windows (x64)

14.16.1 LTS 16.0.0 Current
ecommended For Most Users L

ther Downtoads | Changelog |-APtDocs | \Other Downloads | Changelog | APt Docs

Or have a look at the Long Term Support (LTS) schedule.

[
Y

UM 9.6 MInniluandifiags Node.js

2. Unsfinne Node. js Alan11lnanin a1ntiu na Next

@ Node,js Setup = X

Welcome to the Node.js Setup Wizard

n ‘ d e The Setup Wizard will install Node.js on your computer.
(9

5UN 4.7 M3Aafs Node js 1
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3. 149N | accept the term in the License Agreement 9101 nA Next

ﬂ Node,js Setup - X

End-User License Agreement d
n .m ¢

Please read the following license agreement carefully

Node.js is licensed for use as follows: ~
Copyright Node.js contributors. All rights reserved.

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

obtaining a copy of this software and associated documentation

files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software,

and to permit persons to whom the Software is furnished to do so, v

I accept the terms in the License Agreement

Print | Back - Cancel |

JUN 0.8 N13finfs Node js 2

4. @ondmunuslun1sfnss Node js 31ntuna Next

@ Node,js Setup T X

Destination Folder
node

Choose a custom location or click Next to install.

Install Node.js to:

C:\Program Files\nodejs\

Change...

5U# 9.9 n13fnAs Node js 3
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ﬂ Mode s Setup

5. nALdaN Custom Setup AINABINIT INUUNA Next

X

Custom Setup

Select the way you want features to be installed.

no®de

-

Click the icons in the tree below to change the way features will be installed.

Node.js runtime
.=2~| npm package manager

=3~ online documentation shortcuts
=3~| Add to PATH

Disk Ljsage ) |

Install the core Node.js runtime
(node.exe).

This feature frees up 149KB on your
hard drive. It has 1 of 1 subfeatures
selected. The subfeatures require 0KB
on your hard drive.

Brovise...

Ui 2.10 nsfinsa Node Js 4

6. NALABNANUAINUABINIT ANUU AR Next

ﬁ Mode,js Setup

Tools for Native Modules

Optionally install the tools necessary to compile native modules.

Seme npm modules need to be compiled from C/C++ when installing. If you want to be able to
install such modules, some tools (Python and Visual Studio Build Tools) need to be installed.

O

Automatically install the necessary tools. Mote that this will also install Chocolatey. The script
will pop-up in a new windows after the installation completes.

Alternatively, follow the instructions at https://github.com/nodejs/node-gyp# on-windows to
install the dependencies yourself.

Back

Ul 9.11 n13@nsa Node js 5
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7. % Install

ﬁ Node,js Setup - X

Ready to install Node.js n . d e
@

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

ek [ ] | |

Ul 9.12 n13@nma Node js 6

8. NANNARAUASIAU NA Finish

ﬁ Node,js Setup T X

Completed the Node.js Setup Wizard

Click the Finish button to exit the Setup Wizard.

nede

@ Node.js has been successfully installed.

Ui 2.13 n15AAsa Node js 7
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2.3 N15AAAY Angular

1. UM https://angulario/ \efnw1isn1sAnm

B O angulr x |+
< G | @ Httpssengulsrio App available 85 75 G

A NGULAR  FEATURES  DOCS  RESOURCES  EVENTS  BLOG vyOo

= fu X

The modern web
developer's platform

GET STARTED

DEVELOP ACROSS ALL PLATFORMS

Learn one way to build applications with Angular and
reuse your code and abilities to build apps for any
4] B deployment target. For web, mobile web, native mobile

and native desktop -

JUT .14 wihvdulesives Angular

2. Wa Command Prompt

EX Command Prompt = O by

gﬂﬁ 9.15 N15AAAY Angular 1
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3. NUNANES npm install -g @angular/cli 3ntUNA Enter LWalSNA5AAGT

Install the Angular CLI

You use the Angular CLI to create projects, generate application and library code, and perform a variety of

ongoing development tasks such as testing, bundling, and deployment.

To install the Angular CLI, open a terminal window and run the following command:

npm install -g @angular/cli

Command Prompt

fcrosoft b

4. MA9NANFNESIEY @1U150NTI9EBU Version e Angular LaRle@1&s ng version

Command Prompt
sion 10.0.19042.928]
. All right rve

JU# 9.17 M395I9d0UTUVRY Angular
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2.4 N13ANAY TypeScript

1. U9 https://www.typescriptlang.ore/ LWaAN®IISNITNITAAGS

B | BB TypeScript: Typed JavaScriptat ) x | 4

(o G httpsy//www.typescriptlang.org
TypeScript Download Docs Handbook Community Playground Tools P Search Docs

T 1.2 is now available, 4.3 has a release candidate to try.

Typed JavaScript at
Any Scale.

- lastName
By understanding JavaScript, TypeScript saves role
you time catching errors and providing fixes }
before you run code console.log(user.name)
Any browser, any OS, anywhere JavaScript runs.

Entirely Open Source.

Try TypeScript Now 4
Online or via npm TypeScript validates your
JavaScript ahead of time

What is TypeScript?

JavaScript and More A Result You Can Trust Gradual Adoption

2. Wa Command Prompt

Command Prompt J O <

[Version 10.6.19042.928]
poration. All rights reserved.

E‘Uﬁ .19 N13AAAY TypeScript 1
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3. NUNANES npm install typescript —-save-dev 31nuUnA Enter ial3un15ANAY

Command Prompt — O X

gﬂﬁ .20 N13AAGS TypeScript 2

4. ANAARESEY E1UTOATIVEDU Version Ve TypeScript lamemas tsc -v

Command Prompt ~ - .

842 . 928

28]
osoft Corporation. All rights reserved.

3U17'i .21 MINTIADUIUVBY TypeScript
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9.5 N15AAAILUSLNSY Postman

1. lUM https://www.postman.com/downloads/ ievinisaniuluandi@nis Postman

[} Download Postman | Try Postm: X | ==

e C @ https://www.postman.com/downloads % 7%

/‘ POSTMAN Product vV Use Cases V' Pricing  Enterprise Explore Learning Center Sign In Sign Up

Download Postman

Download the app to quickly get started using the Postman API Platform. Or, if you prefer a browser experience, you can try the new web
version of Postman.

The Postman app

The ever-improving Postman app (a new release every two
weeks) gives you a full-featured Postman experience

BT

By downloading and using Postman, l-agree to the Privacy,
Bolicy

and Te

Version 8.5.1| Release Notes | Product Roadmap

Not your 0S? Download X (x64)

12

U v.22 wiulesives Postman

2. [WaMAAAT Postman 271n1u Postman agfnsislagsmlusifaulasaau

@ postman a

_
Qo

Create an account or sign in A free Postman account lets you

@ Create pibi
P
© Backup yo

@ Expenence the best

Ui 2.23 TUsunsu Postman
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2.6 NM15ANASIUILATY MongoDB Community Server

1.1 https://www.mongodb.com/try/download/community?tck=docs_server Wiovinns

Alnan@IRnfn MongoDB Community Server

© 0 MongoDB Community Downlos X | 4

€ C © https //www.mongodb.com/try/download/community?tck=docs_server
.mongoDB Cloud  Software  Pricng  Lean  Solutions  Docs
MongoDB Community Server
MongoDB offers both an Enterprise and Community version of its powerful distributed document database. The community version
offers the flexible document model along with ad hoc queries, indexing, and real time aggregation to provide powerful ways to

access and analyze your data. As a distributed system you get high availability through built-in replication and failover along with

horizontal scalability with native sharding.

The MongoDB Enterprise Server gives you all of this and more. Review the Enterprise Server tab to learn what elseiis available.

MongoDB Ops Manager

5UN v.24 wiiiulesves Postman

2. \UafAnfs MongoDB #laamilluanui antiunn Next
ﬁ MongoDB 4.4.6 2008R2Plus SSL (64 bit) Setup =

Welcome to the MongoDB 4.4.6

exit the Setup Wizard.

2008R2Plus SSL (64 bit) Setup Wizard

Available Downloads

‘s

o
]

Windows

Current release
Deve

Archived releases

The Setup Wizard will install MongoDB 4.4.6 2008R2Plus SSL
(64 bit) on your computer. Click Next to continue or Cancel to

opment rele
ngelag

e Notes

SUft 9.25 msfinia MongoDB 1
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3. nALABN | accept the terms in the Agreement 91ntunA Next

ﬁ MongoDB 4.4.6 2008R2Plus 55L (64 bit) Setup - X
End-User License Agreement
Please read the following license agreement carefully
Server Side Public License ~

VERSION 1, OCTOBER 16, 2018
Copyright © 2018 MongoDB, Inc.
Everyone is permitted to copy and distribute verbatim copies of
this

license document, but changing it is not allowed.

TERMS AND CONDITIONS

W
I accept the terms in the License Agreement
L ___Print___ R » ; B;ak» ___ Next ' Canc;F __ |
| a
3UN 9.26 N136NFY MongoDB 2
=
4. nataan Complete
@ MongoDB 4.4.6 2008R2Plus SSL (64 bit) Setup (o X

Choose Setup Type
Choose the setup type that best suits your needs

Complete

All program features will be installed. Requires the most disk space.
Recommended for most users.

| Custom

Allows users to choose which program features will be installed and where they
will be installed. Recommended for advanced users.

Back Next Cancel

31J17i 2.27 M3AnGa MongoDB 3
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5. nALdN Install MongoD as a Service AMn1UNA Next
ﬁ MongoDB 4.4.6 2008R2PIlus S5L (64 bit) Service Customization  —

Service Configuration

Specify optional settings to configure MongoDB as a service.

Install MongoD as a Service
© Run service as Network Service user

(CJRun service as a local or domain user:

|MongoDB
Service Name: |MongoDE
Data Directory: |C:\Program Files\MongoDB\Server\d.4\data\
Log Directory: |c:\Pr0gram Files\MongoDB\Server\4.4\log\

| <Back - f _Next> Cancel

sUTl v.28 n5Ansa MongoDB 4

6. NA Next
@ MongoDB Compass T X

Install MongoDB Compass

MongoDB Compass is the official graphical user interface for MongoDB.

By checking below this installer will automatically download and install the latest
version of MongoDB Compass on this machine. You can learn more about
MongoDB Compass here: https://www.mongodb.com/products/compass

Install MongoDB Compass Back Next Cancel

5Ufl 9.29 nsfnss MongoDB 5
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7. % Install

ﬁ MongoDB 4.4.6 2008R2Plus SSL (64 bit) Setup - >

Ready to install MongoDB 4.4.6 2008R2Plus SSL (64 bit) .

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

Back Glnstall Cancel

sUTl 9.30 A3ARRs MongoDB 6

8. NANNARAUASIAU NA Finish

75 MongoDB 4.4.6 2008R2Plus SSL (64 bit) Setup - %

Completed the MongoDB 4.4.6
2008R2Plus SSL (64 bit) Setup Wizard

Click the Finish button to exit the Setup Wizard.

Ul v.31 n3Ansa MongoDB 7
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2.7 N15ARAY Dependency Aldneluszuu

1.1 VS Code antiudoniada File > Add folder to Workspace ieidansunisvaing

ums AUl 99971u Frontend way Backend (lugieagnailazyinnisiden Frontend naw)

5UN ¥.32 n3uiiy Frontend g Workspace 1

[

2. a9 NNING Frontend walazdl Indasiaenausnty Sidebar #9i a7nuuna File

) File Edit Selection View Go Rus

)

" OPEN EDITORS
~ UNTITLED (woRksPAcE) [ B3 U 5

> OUTLINE
TIMELINE
¥ ®0A0 % Looking for CSS dasses in the workspace... (19.17%) D

5UN .33 MLl Frontend 197g Workspace 2

A Starting.. 4 loading.. & 0
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3. A Add folder to Workspace Snadadiesinlideu Backend

Untitled (y

OUTLINE
> TIMELINE
Pmaster O @0A0 § D B Watch Sass @ Golive & 0

gﬂ‘ﬁ 2.34 N34l Backend g Workspace 1

¥
al o

a4, Naﬁlﬁﬁa Sidebar ag 499 Frontend Llag Backend

Go Run Terminal Help Untitled (Workspace) - Visual St

> OUTLINE

¥ nimeune
Pmaser © @00 $ D 3 Watch Sass @ Golive & 0

g‘i.lﬁ 2.35 N194fi Backend \ig Workspace 2
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5. 97A1U NA7 Terminal > New Terminal

) File Edit S on View Go Run Terminal Help Untitled

@ PLORER N New Terminal Ctrl+Shift+"

*~ OPEN EDITORS
v UNTITLED (WORKSPACE)

Curl+ Shift+B

G-Backend

7 OUTLINE
> TIMELINE
Pmaster & @oA0 £ D 3 Watch Sass @ Golive & 0

) File Edit S

*~ OPEN EDITORS

OUTLINE
> TIMELINE
Pmaster O @0A0 § D B Watch Sass @ Golive & 0
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7. 1U7 terminal \WaTuLNUSIaAUa1s U npm install Wiefnfs dependency vo4

Frontend

TERMINAL 1: powershell

Windows PowerShell
Copyright (C) Microsoft corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscore6

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-FrontEnd> npm install[]

sUfi .38 n15Ansis Dependency fidndudgszun 3

8. 593UN¥IS npm install 115y Frontend findaasadu

TERMINAL 1: powershell v +~ D@ ~ x

npm
npm [JAH SKIPPING OPTIONAL DEPENDENCY: Unsuppor‘ted platﬁ::rm for fsevents@l 2.1 “os": "d. Po 3 } (current: {"os":"win32","arch":"
npm SKIPPING OPTIONAL DEPENDENCY: fsevents@l.2.13 (node modules\watchy i \T:

npm [§A8 SKIPPING OPTIONAL DEPENDENCY: Unsupp::xr‘ted platform for fsevents@l.2.I. an i } (current: {"os":"win32","arch”
npm [JA SKIPPING OPTIONAL DEPENDENCY: fsevents@2.3.2 (node modules\fsevents

npm A SKIPPING OPTIONAL DEPENDENCY: Unsupported platform for fsevents@2.3.2 i cl } (current: {" win32","arch'

added 1632 packages from 1321 contributors and audited 1638 packages in 44.328s

97 packages are looking for funding
run “npm fund® for details

found 35 moderate severity vulnerabilities
run “npm audit fix® to fix them, or “npm audit™ for details
C:\Users\PLING\Desktop\PJ\StockManagementNG-FrontEnd> I

'
al

JUT .39 NM3AnA3 Dependency 131dudgssuy 4

9. newJa Terminal > New Terminal 8nAsa

Terminal Help

New Terminal
OPEN EDITORS

UNTITLED (WORKSPACE)
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10. neL@an Folder Backend L‘ﬁaﬁﬂ Terminal 994 Backend

Go Run Terminal Help

@

» OPEN EDITORS
»* UNTITLED (WORKSPACE)
ntNG-FrontEnd

sUft 2.41 msfiais Dependency fisnfudngszuu 6

11. %8991 Terminal dulvdgniladiugn Auw npm install tefnds dependency @15y
Backend

TERMINAL 2: powershell

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscore6

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm install]

SUTi .42 n1sRnsa Dependency fisnfludgssun 7

12. 509UN5Ea npm install @ w5U Backend Anfaasadu

GCONSOLE  TERMINAL 2: powershell

> {@apollo/protobufjs@1.0.5 postinstall €:\Users\PLING\Desktop\PJ\StockManagementNG-Backend\node modules\@apollo\protobufjs
> node scripts/postinstall

npm & stock management ng@1.0.0 No repository field.
added 243 packages from 333 contributors and audited 256 packages in 6.706s

27 packages are looking for funding
run “npm fund” for details

found @ vulnerabilities

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend>

JUN 2.43 n135AnA3 Dependency Midiluidngseuu 8
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13. fumiends npm run build e @514 folder dist 18391 TypeScript Aosgnudauiuiu

JavaScript nou

TERMINAL 2: powershell

> {@apollo/protobufjs@l.8.5 postinstall C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend\node modules\@apollo\protobufjs
> node scripts/postinstall

npm I stock management ng@1.0.@ No repository field.
added 243 packages from 333 contributors and audited 250 packages in 6.7@6s

27 packages are looking for funding
run “npm fund” for details

found @ vulnerabilities

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run build I

JUN v.44 n13fasia Dependency Manludngseuu 9

MW dmsudsadunoun 14-19 seluiisglddmsumsuitamiilianunsasuddala
Wit nanunsaltaudsiaung Taluisutunoun 20 taiay
14. Wenulgymanhsadaaantvueglu eror lolag vise Tunsdiilianansalafeiula Widn

U7 https://docs.microsoft.com/th-

th/powershell/module/microsoft.powershell.core/about/about_execution policies?view=powers

hell-7.1

B B sbout Execution Policies - Powe X | = = o X

& (@] % https://docs.microsoft.com/t powershell/module/microsoft.powershell.core about,_exeqution_goli€ies?view=powershell-7 W Y6 G

Microsoft Build Learn. Connect. Explore.

-
May 25-27, 2021 | Free digital event Find solutions and tools that propel your vision forward—join us Mag?
Microsoft Build.

B® Microsoft | Docs wnms Llean QBA “thatnotdn O fun avilauily
PowerShell wsiiwasiuga  nnsdredo APl nrsumusia VS € unawaad PowerShell i amiTuaa PowerShell
She Seripting 0 dmndn B adm £ udly 12 und

© damilunsaniiuinislunmzasan Vo inuaasnaifumedinas hinaittdus

vatilly About Execution Policies wihrdisAuand

werShell 7:1 (currént) wia'li
PowerShe urrent) 53 9 AluNTsEY - . '@% &4 o
3 niasmmiald ) ‘
" o % Tuunawil
about_Execution_Policies Short Descrl ptlon |s} t D t
hort Description

about_Experimental_Features
about_Experimental_Featur Describes the PowerShell execution policies and explains how to manage them.

eSystem_Provider

about_Foreach

Long Description

bout_Format.psixm f
BBOUL:Format A el PowerShell's execution policy is a safety feature that controls the conditions under which PowerShell loads o
about_Functions configuration files and runs scripts. This feature helps prevent the execution of malicious scripts.

about_Functions_Advanced = =

On a Windows computer you can set an execution policy for the local computer, for the current user, or for a

JUT .45 n1sundayylalanunsaldauends 1
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https://docs.microsoft.com/th-th/powershell/module/microsoft.powershell.core/about/about_execution_policies?view=powershell-7.1
https://docs.microsoft.com/th-th/powershell/module/microsoft.powershell.core/about/about_execution_policies?view=powershell-7.1
https://docs.microsoft.com/th-th/powershell/module/microsoft.powershell.core/about/about_execution_policies?view=powershell-7.1

15. yAsL@puasImiige Change the execution policy L@onA&s

Set-ExecutionPolicy -ExecutionPolicy RemoteSigned -Scope CurrentUser

B | B about Execution Policies - Powe X | == = o X
<« c ) https://docs.microsaft.com/th-th/po 105 s about/about_exe 1_policies?vie 1 b Y6 » ]
asdu set-ExecutionPolicy -ExecutionPolicy <Policynames wihididszTumivda
Pawershell 7.1 (current) i
- For example: &l G
% nsasam
_ . Powershell B &naan Tuumarui
about_Execution_Policies B
set-ExecutionPolicy -ExecutionPolicy RemoteSigned Short Descriptian

about_Experimental_Features

about_FileSystem_Provider . cution
To set the execution policy in a particular scope -

about_For

Execution policy scope
about_Foreach Po hell [ dnann

Managing the execution
about Format.pstxml set-ExecutionPalicy -ExecutionPolicy <PolicyMame> -Scope <scope> policy with PowerShell

about_Functions L

about_Functions_Advanced

For example:
about_Functions_Advanced_Method

s PowerShe! B dnaan

about_Functions_Advanced_Parame set-ExecutionPolicy--ExecirtionPolicy Remotesigned -Scope Cufrentuser a

ters -
- Ses

about_Functions_CmdletBindingAtty A command 1o change an execution policy can succeed but still not change the-effective execution policy

bute

abonst, Fumctions_OutputTypedfiil For example, a commanid that sets the execution policy for the lotal computer can succeed but be overridden by

te the execution policy for the current user

about_Function_Provider
sbeut Group Policy Settings Remove the execution policy

about_Hash_Tables
To remove the execution policy for a particular scope, set the execution policy to Undefined.
about_Hidden

For example, to remove the execution policy forall the users of the local computer:

5UN 9.46 nsundgymlaianunsaldaumas 2

16. 910U Windows PowerShell Tasidanidi Run as administrator wazlildmasiisile
MNsAnasnadhy

PowerShell [y dmaan

Set-ExecutionPolicy -ExecutionPolicy RemoteSigned -Scope CurrentUser

EX Administrator: Windows PowerShell - O X

Windows PowerShell
Copyright (C) Microsoft Corporation. All r

Try the new cross-platform PowerShell http <a. oreb

PS C:\Windows‘\system3 et-ExecutionPolicy RemoteSigned CurrentUser,

JUN .47 nsuntgyylalanunsaldaueds 3
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17. na9anuu azdimanulisden na Y

EN Administrator: Windows PowerShell - O X

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreb
PS C:\Windows\system32> Set-ExecutionPolicy RemoteSigned CurrentUser

Execution Policy Change

The execution policy helps protect you from scripts that you do not trust. Changing the execution policy might expose
you to the security risks described in the about Execution_Policies help topic at

https: /go.microsoft.com/fwlink/?LinkID=135178. Do you want to change the execution policy?

[Y] Yes [A] Yes to A1l [N] No [L] No to All [S] Suspend [?] Help (default is "N"): Y,

5UN 9.48 n1suitayynlalanunsaldauends 4

18. ¥nsnsavdeUanIuzvee Execution Policy Mislavinnisunlalamenids
Get-ExecutionPolicy -List

PowerShell [y dmaar

Get-ExecutionPolicy-List

EN Administrator: Windows PowerShell T O X

Execution Policy Change

The execution policy helps protect you from scripts that you do not trust. Changing the execution policy might expose
you to the security risks described in the about_Execution_Policies help topic at

https: /go.microsoft.com/fwlink/2LinkID=135178. Do you want to change the execution policy?

[¥Y] Yes [A] Yes to A1l [N] Hb [L] No to A1l [S] Suspend [?] Help (default is "N"): Y
PS C:\Windows\system32> Get-ExecutionPolicy -List

E‘Uﬁ .49 NMINTIVABUANTULVDY Execution Policy
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19. wanladusmsiiduduiasadu anntulindulunaasdddaumdsdudunsui 13 Inudnass

EN Administrator: Windows PowerShell - O X

Execution Policy Change

The execution policy helps protect you from scripts that you do not trust. Changing the execution policy might expose
you to the security risks described in the about_Execution_Policies help topic at
https:/go.microsoft.com/fwlink/?LinkID=135178. Do you want to change the execution policy?

[Y] Yes [A] Yes to A1l [N] No [L] Mo to A1l [S] Suspend [?] Help (default is "N"): Y

PS C:\Windows\system32: t-ExecutionPolicy

Scope ExecutionPolicy

MachinePolicy Undefined
UserPolicy Undefined
Process Undefined
CurrentUser RemoteSigned
LocalMachine Undefined

PS C:\Windows\system32> _

5U# ¥.50 N13RIIHBUANIULIDY Execution Policy 2

20. wanl@azdl folder dist Wnauun Wusuasaau

» #fl StockManagementNG-Backend P EoTERANAL 2: powershell

ory field.

s and audited 250 packages

tockManagementhG-Backend> npw run build

k_management_ng@l.0.0 bulld C:\Users\PLING\De: NG-Backend

> OUTLINE
TIMELINE S Cx\Users\PLIN p\PI\StockManagement NG

3U#1 9.51 n15AnR3 Dependency Midtludhgseuu 10
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2.8 N158319 Public Key / Private Key iléneluszuu

1. 1Wa Terminal > New Terminal

i Terminal Help

New Terminal Ctrl+Shifts+"
/ OPEN EDITORS

~ UNTT

Curl+ Shift+B

Uil 9.52 nsa$1a Public Key / Private Key 1

2. 9nUuLdan Backend ielUn Backend Terminal

Untitled (Workspace) - Visual Studio Code

*/ OPEN EDITORS
v UNTITLED (WORKSPACE)

Ul 9.53 nmsa$13 Public Key / Private Key 2

3. 189910 Terminal @niatiugn #X% npm run keygen

TERMINAL 1: powershell

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscore6

PS C:\Users\PLING\Desktop\PJ\StockManagementiiG-Backend> npm run keygerfl

{3‘1]17; 2.54 N158379 Public Key / Private Key 3

4. 599U Generate 1a5a 1Judulasady

TERMINAL 1: powershell

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscore6
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run keygen

> stock management ng@l.0.8 keygen C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend
> node dist/script/generateKeyPair.js

Generated public key
Generated private key

PS C:\Users\PLING\Desktop\PJ\stockManagementhG-Backend> |

gﬂﬁ 9.55 N158319 Public Key / Private Key 4
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1.9 N158519 User ‘VI w%tﬁu Admin agluszuu

a

Msfiezadne User fifavsidu Admin sndufievdesadna Public Key / Private Key syl n.8

1. 1Wa Terminal > New Terminal

Untitled (Wor

Ctrl+Shift+

/ OPEN EDITORS

* UNTITLED (WORKSPACE)

JUN ¥.56 N13a373 User Mifiansilu Admin 1

2. nuuLden Backend elUn Backend Terminal

un  Terminal Help Untitted (Workspace

JUN ¥.57 N3a$ns User Nfian510u Admin 2

3. 1189970 Terminal Qniaiutn Wl npm run admin

OUTPUT  DEBUG CONSOL TERMINAL 1: powershell

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscores

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run admill

i‘i.h/l 9.58 N15a¥1a User fistanaidu Admin 3
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4. vidanniu edilvinsendeya username

TERMINAL

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscores

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run admin

> stock management ng@1.8.@ admin C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend
> node dist/script/createUser.js

new admin username? » [|

JUN ¥.59 Msadse User Nfiansidu Admin 4

5. nidannuu elilvinsenteya password

TERMINAL

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscores
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run admin

> stock management ng@l.0.0@ admin C:\Users\PLING\Desktop\PJ\StockManagementhG-Backend
> node dist/script/createUser.js

new admin username? adming@1
and new password

TERMINAL 1: powershell

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

the new cross-platform Powershell https://aka.ms/pscoreé

PS C:\Users\PLING\Desktop\PJ\stockManagementNG-Backend> npm run admin

> stock management ng@l.e.e admin C:\Users\PLING\Desktop\PJ\stockMmanagementnG-Backend
> node dist/script/createuser.js

new admin username? admin@l
and new password FRRRR
Complete to create adminol
Ps C:\Users\PLING\Desktop\PJ\stockManagementhG-Backend> [

=

sUN 9.61 N15a%13 User Niiansidu Admin 6

u

gj Y I . o [ . At o 2/ 1%
UGN AAVDN 7-13 1 JUNsneaaunsg Login d@115U admin ANgyIAsasslussuu e

Command Line
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7. st npm run login

E TERMINAL

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscore6
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run admin

> stock_management_ng@1.0.09 admin C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend
> node dist/script/createUser.js

new admin username? admin@1
and new password Aok ok

Complete to create adminel
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run logirl

5UN ¥.62 Msnaaeadngsyuu 1

8. a99NNUUALLNNTBN Uusername VB admin NAsES19kU

ou S TERMINAL
Try the new cross-platform PowerShell https://aka.ms/pscore6
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run admin

> stock management ng@l.0.6 admin C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend
> node dist/script/createUser.js

new admin username? admine1
and new password o
Complete to create adminel
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run login

> stock management ng@l.@.0 login C:\Users\PLING\Desktop\PJ\StockManagementhG-Backend
> node dist/script/log

new admin username? » |

5UT 9.63 n1snaReIngszuy 2

9. nasaInNUUazilingen password 989 admin Aeas9ll

TERMINAL
PS C:\Users\PLING\Desktop\PJ\StockManagementhNG-Backend> npm run admin

> stock management ng@l.0.e admin C:\Users\PLING\Desktop\PJ\StockManagementhG-Backend
> node dist/script/createUser.js

new admin username? adminel
and new password FEREFEF

Complete to create admindl
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run login

> stock management ng@1.0.6 login C:\Users\PLING\Desktop\PJ\StockManagementhG-Backend
> node dist/script/login.js

new admin username? admin@1
and new password

UM ¥.64 M3neaaaingsyuu 3

90

1: powershell




10. #a991nHUILILTe Login 159 neuvisuan Token **9i31i1 Token lUike g

TERMINAL 1: powershell

Ps C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run login

> stock management ng@1.0.8 login C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend
> node dist/script/login.js

new admin username? adminel

and new password ko
Complete to login

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> I

UM ¥.65 MInpaoatngsyuu 4

o o LA S N
11, WUW npm run verify 1WaNAaBgLa1 Token MW Login +U1g 38Uy
TERMINAL 1: powershell

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run u’er‘ifyl

UM 4.66 nsveaangsyuy 5

12. 990U ULN Token ABENSUTUABUTA 10 WINTBN

CONSOLE - TERMINAL 1:node

PS C:\Users\PLING\Desktop\PJ\StockanagementNG-Backend> npm run verify

> stock_management_ng@1.e.@ verify c:\Users\PLING\Desktop\PJ\StockManagementNG-Backend
> node dist/script/verify.js

token »

5UN ¥.67 MInnaadgsvuu 6

13. %8990 Token is valid for ..... iudwasadu

TERMINAL 1: powershell

PS C:\Users\PLING\Desktop\PJ\stockManagementNG-Backend> npm run verify

> stock management ng@1.0.@ verify C:\Users\PLING\Desktop\PJ\StockManagementnG-Backend
> node dist/script/verify.js

token

Token is valid for admin@l
PS C:\Users\PLING\Desktop\PJ\StockManagementhG-Backend> [|

5UN .68 Msvaaaaingsyuy 7
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o < a o
N.10 N1SNAABITULIULLDUNALAYY

)

1. 1Um Terminal > New Terminal

Crl+Shift+"

v OPEN EDITORS

* UNTITLED (WORKSPACE)
o stc e

JUN ¥.69 nsvmaessuivkeundiadu 1

2. 1a991nnaLaen New Terminal nawaen Folder Frontend wileita Terminal 989 Frontend

Go Run | Terminal Help - Visual Studio Code

*~ OPEN EDITORS

v UNTITLED (WORKSPACE)

U .70 nsveaessuivweundiadu 2

'
[

3. #8991 Terminal 989 Frontend 1WATuu1 NaWAIET npm run start

TERMINAL 1: powershell

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform Powershell https://aka.ms/pscoreé

PS C:\Users\PLING\Desktop\PJ\stockManagementNG-Frontend> npm run startll

JUN 0.71 nsneaeasuivkeUndndu 3
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4. 9nuseaUTY Complied Successfully 1uduiasadu

TERMINAL

** angular Live Development Server is listening on localhost:42@, open your browser on http://localhost:42ee/ **

Compiled successfully.
Browser application bundle generation complete.

hunk Fi | Names |
s, st js | styles |

4 unchanged chunks
Build at: 2821-85-14T13:@8:48.138Z - Hash: fe76ébfac4llcdcafeee2 - Time: 2393ms

Compiled successfully.

JUN 0.72 n1sveaessuivueundindu 4

5. 91NN15:UA Terminal > New Terminal 9n58u

) File Edit S on Vi Go Run Terminal Help Untitled (Workspace) - Visual Studio Code

@ PLORER ' NewTerminal Culeshifte
 OPEN EDITORS plit Terminal Cul+shiftsa

v UNTITLED (WOI

JUN 9.73 nsnnasdsuivueUnandu 5

6. aIINNALaan New Terminal naLaan Folder Backend ialUn Terminal @89 Backend

@

OPEN EDITORS

UNTITLED (WORKSPACE)

JUN 0.74 n1svnaessuiukeUndndu 6

7. %89391n Terminal U89 Backend 1WATuLN NUWAIES npm run start

OUTPUT  DE OLE  TERMINAL 2: powershell

Windows PowerShell
Copyright (C) Microsoft corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscore6

PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run star‘tl

JUN 0.75 maveaessuivweundiadu 7
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[ v - [ g &
8. wasanlanaansael Wuduasadu
TERMINAL
Copyright (C) Microsoft Corporation. All rights reserved.
Try the new cross-platform Powershell https://aka.ms/pscore6
PS C:\Users\PLING\Desktop\PJ\StockManagementNG-Backend> npm run start

> stock_management _ng@1.0.0 start C:\Users\PLING\Desktop\PJ\stockManagementnG-Backend
> node dist/

Fri May 14 2021 20 GMT+0700 (GMT+e7:00) => Add route /api/item

Fri May 14 2021 2 GMT+700 (GMT+O Add route /api/machine

Fri May 14 2021 2 GMT+8700 (GMT+87: Add route /api/stock

Fri May 14 2021 2 GMT+0700 (GMT+07:00) Add route /api/storage

Fri May 14 2021 GMT+6700 (GMT+87:00) Web Socket listening at ws://e.0.8
Fri May 14 2021 20:16:20 GMT+8700 (GMT+07:00) => Web Server listening at http://e.

JUN 0.76 N1snnaeasuiuweUndndu 8
UM ABI5U npm run start 913 Frontend wag Backend TunSaus) fiu

9. w&antulUT http//localhost:4200/#/loein Wuduasadundealdn

B O StockManagementNG x 4+ - o X

g C D localhost4200/#/login 5 @

davaw e v

1ngsyuy

Haly

sWaru

JUN 0.77 nsnaaessuiukeundindu 9
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