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ABSTRACT

This thesis proposes “Miracle Mirror” was born out of our group, observing that nowadays
people like to visit places and things that can be kept as memories. Another form is "photograph”,
which now has a camera. Many photo editing applications So our group came up with this project
to make photography more fun and interesting. Which will be able to scan the QR Code from the
mirror to order via mobile phone and in normal circumstances, if no more people approach this
mirror, the mirror will be the advertising mode for product promotion or for advertise, etc. by
using Ultrasonic Sensor to detect the distance between people and the mirror. If someone walks
past 80 centimeters closer, it will switch from an advertisement to a OR so that the user can scan
with a mobile phone and start taking a picture. And doing it through a personal cell phone also
reduces screen exposure to others, which is in line with the current situation that wants seeking

to prevent the spread of COVID-19.
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AruakazimuIlag World Wide Web Consortium (W3C)

A1y HTML fuﬁﬁmmummﬂ SGML Language (Standard Generalized Markup Language)
Tnefimstnunuiuudildeuldinedu Hgniautudous HTML Level 1, HTML 2.0, HTML 3.0, HTML
3.2 uag HTML 4.0 Taglutagu HTML 5.0 nestulmiangniimdsazgninuiunuil HTML 4.01
Faneidulvdarandldinssunmuautfives HTML waz XHTML (eXtensible Hyper Text Markup
Language) 819 msuiaueinlolaglufadilusunsy Flash Wusu

nsasraiumalagldnivn HTML aunsavinlaeldlusiunsy Text Editor 14U Notepad %3
TUsunsutieasauima wu Microsoft FrontPage, Dream Weaver #381uiganuasainlunisasianin
HTML wailusunsumanifonaassililag HTML faunalngSailvuanmalddrty snsifianadila
11w HTML agifusilisanansauily code vasiuimalaniuniufisnis

nsiunlnunIenadaunIsinauuedlng HTML azldlusunsudawin Internet Web Browser

19U Internet Explorer (IE), Mozilla Firefox, Safari, Opera Wag Google Chrome Hudu
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2.6 CSS

ga1191n Cascading Style Sheets un e filddmsunnusaonas HTML/XHTML Tilrdan
Adu srogvine Hunds duvey Ussniadnusuagdug aufifenis viefirensdnsuuuunisuaniua
1onans HTML Taedl Css i udammuagvuuvreniv danvazifunivii d3Uuuulunis
Jou Syntax wuulemizuazldgnimuainnsgiulas wac Wunwmdslunmsanusaivled T6$uanm
Toueg1sunsvane Usslogdves CSS dvuarweg e 019 vlwatursaniadlnanlaa laisq
1199910 code lutonans HTML anas 3w ldlnddouindnasmuldae dreliiidenniely
lenans HTML danudnlaldietunaslunmsudloenansiannsarildieninga msiensld css oz
Fawannislinne HTML asliluseiunids dulsdfamuduinassunasdamuiuadoinnfunazds
annsaldeuldnanuaaiuustames ildnnsldonuazanuniy

9 HTML fu €SS tuasvimhiifuauazegns HTML aginisnalasesns €SS axvimeniilunis

AN

2.7 JS

1 % . 9 1 1 N & [y = v @ 1

89111270 JavaScript Ing JavaScript lalla Java AULRNANTDN T VNEABIAULALDUNUNLNGIZIN
gANIlaNNIWT Java ANEIHTE USHN Netscape Ha319U31 0 903Mksnveslandain1sasunuansun
FanilaTuun wazmeaufineuty Netscape Wuiusiinsiuusem sun fidud1vein1w Java iaewe
A A & a & ia o W v X < s
guauRInIwans A lmiNIasas s wundy JavaScript

Wanuneusnlunisasng JavaScript Yuundelidudanisuazaiuay HTML wielaldminiumg
"Taae” awAuly avwansanang weaidunisvinli HTML Snisvduldneuduldlaniendeiinig
novauBIarldulues ansasulusunsulalaglidesian1widu ansansivaeudeyals 1wy
o v a N YA v &£ & v ' Y acs ¢ 2 o %
Watnsendeyananaziindeudniaunsdunndudy lidnselddswneserls Adwmeaunsald

JavaScript latawe lngdedninAslilawnsanazsudatayasiey Auginieslalagnse

2.8 C++

C++ 1unwesufiamesi 3ldlunsideulsunsy fnsdnvindoyauvvaunin (statically
typed) Tnganw Co+ BuldWauiunainaiw C Tdaudulusunsudedng (Object Oriented
Programming) devilwanunsadeulsunsuliinuuseunnduasuuuunivhlumilouniw C

AW C++ gnosnuuuNiiiensideulsunsuszuy sesfusuuuumadeulusunsuiivanvans
(multi-paradigm) Hangulunisesnwuulusunsues vbigdeulusunsuanunsalisulusunsueaninla

28198UsEANTA N Taun1w C++ Wuniwnazdasiinisaaulndnaunaziluldau
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a1NE=kN

m C »Compiler e

Java
Mindghip

Ul 2.11 msvhanuves Compiler

(https://www.mindphp.com/images/knowledge/Untitled-1.jpg)

Compiler fia TUshnsuABNNIADIMIBNALVRUIUNTUNILYIINITUILET Source code TAEUAY

Tuarenfiuyedidla wu Cr+ Weelndieunvandunmwirsuiianes luniseeulndeziinisnsivaeu
Solu wazazhnisudsliidludansnanutedanalnlu ¥8991NIN1g

a

71 Source code HUBRAANAIAN

aoulndazladeyaiiduzunuy Binary Mi38n31 Object code

Features of C++

Arels I
L
Portability | — E O L \ Compiler-Based }
- "’
| Mid-Level Programming | )= St e Lz |i Dynamic M v Allocati ]
‘ = |‘—‘—-— P ~ h“‘-“ ' Recursion ‘
- - -~
[ Case Sensitive l Y < E \‘\.
| 3 Fast |
v
Iillhot-ﬂli-n‘hd Frogrumﬂng|

www.educba.com

;sﬂ‘ﬁ 2.12 Features of C++

(https://cdn.educhba.com/academy/wp-content/uploads/2019/11/features-of-c.png.webp)

'
vad o

AuENURNAAY Ve C++
1 Wumwildauldie aunsaseuivazdilaliing

2. Wunsleulusunsudeing
3. madsulanneaunsaldlanainraieszuulgusng
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4. ﬁﬂmauﬁaﬁ'ﬂﬁ’m% Low-Level Languages Waz High-Level Languages vlw
aunsanmukeundndulanainvale sy

i1 Library 37u3uu10

aunsaiadeRanainannsiunims nusuianRuwlngle

finsmeulng

finslamisaudwuulauniin

1%

AnsSenlatandugile vinlrdsendanud

0 o N o W

10. #Au5A5In N DU

11. & Pointers Tun1si3en@InyUsaue

2.9 EJS

EJS ga1131n Embedded JavaScript Templates lag EJS fife Template Engine Fandls T
ansaleuiwasldiulade seduln Template Engine flisranunsodlsrnds Javascript 1ilu
HTML iae (Judnuasiertufuiisiledds PHP walilu HTML)

naNN5¥uLes Template Engine fifte fuagyinIsunuaAIfanydsnng 9 ﬁagﬂulﬂé Template
MntuUszanana Template sonudu HTML ilelisniluuansma Taslid BS dufisuuuuiilda
$1e wileudunnsld Js s1ufu HTML Unfinialy dfloudunisdeulan PHP unsndalululng HTML

ULDY

2.10 Node.js

il JavaScript gnesniuvailiinnuiu HTML Sueuimeglu Web Browser usililafaussnn
W JavaScript ¥a1uuen Web Browser Mifiaiiuniuaiansavesiu SefiauAndudsfiiiondt Node

Nodejs 18u JavaScript Runtime gnas19928 Google Chrome (V8 Engine) Iag Ryan Dahl 1du
Cross Platform Runtime Environment ¥ ad1m5ufl a1 5 Wiro5uasidu Open Source @ 918 susae
JavaScript #senAe JavaScript ﬁvﬁ’mﬁwﬁagﬁjq Back-End tuas anwnsanilvanuazindaia Node js
1An19 https://nodejs.org/en/download/ LﬁaﬂmmzwwﬁﬁamsﬁLi'fL%LLawé’wmﬁ?uﬁaflmsaﬁw??q

oiae

2.11 Express.js

Express.js g Web Application Framework ﬁﬁ’mma&\{uu Platform w83 Node.js fluunndian

= o i o v A Y] P~ Yo & a o v !
LLagiJﬂ'J']NEJ@WEJQUEﬁQ Vl’]‘VimVlmsJﬁ]mzL‘UEJ‘UI‘VIﬂ“UL’JULL@UW@Lﬂ%‘U‘U@QLiW I@EJ Express "USELGULWENLLﬂﬂ']‘U']


https://nodejs.org/en/download/
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JavaScript Tumsiawn vilvaganludeuinnd@umszlifesiouivateniw waztielisanusad

ﬂ%@@ﬂLL‘U‘ULL@SEI%’NL’ch‘ULL@“UW’SLF’]%JTJ‘UENLiﬁlﬁ@&j’]d’]ﬁﬂ’]EJ denn LLﬁ%i’J@L%’J

dendfnilunisly Express.js Avagdoadauiluisoswes HTML wag JavaScript Iag Express.js

v udaunid 9wes JavaScript based technology ‘ﬁlqm%u’i’l MEAN §aUsznaulusae MongoDB,

Express.js, Angular)S tag Node.js ER Express.js L0 u&7u Back-End 499 MEAN La¥ABYTANITNIT

MUUALEUNIN (Routing), Session, HTTP requests WagtaRaNaInm1g 9

MEAN STACK

express A nede
'

Mango DB Express S Angular Js Node JS

(Database System) (Back-end web (Front-end web (Back-end runtime
framework) framewark) environment)

5Ufl 2.13 MEAN ATACK

(https://www.newsgenapps.com/wp-content/uploads/2020/04/mean-stack-1080x675.jpeg)

AALTURYBY Express.js

1.
2
3.
a

5.

firnusnlunsiandadsnnes
Middleware

Routing

Templating

Debugging

Y A .
UVDAUDI Express.js

- MesomIFeu

- Front-End Developer anansanauigu Back-End 1adneau

- @nsaltiAnY JavaScript M AEIlUNITAILMSEUeS Front-End Wwag Back-End

- Framework @3nsauSunsiladnemamnnuseasnis


https://www.newgenapps.com/wp-content/uploads/2020/04/mean-stack-1080x675.jpeg
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2.12 Google Cloud Platform

Google Cloud Platform w3e GCP Aau3nis Cloud services AiR@uI1NMNIUTEN Google Tng
fnsruruuinsnlilivarnmategunuuaseuaguynnisldeuvemnau dadlanudasadonazaiiy
indefiogs GCP danuannsavainuanevisludrunslinssiuasnsdanisdoys deldnulddes
A UAUESNID5 W30 Hardware #8dLos UAn1e Google zdlf{uaaszuunasn 24 §alus lngdn

Alaaeauiildase

Measured
Features of

Google Cloud Platform

Service

Resource

/% Pooling
/\;.'.'_

\ <:<<:<:<:<:§ 4

gﬂﬁ 2.14 Features of Google Cloud Platform
(https://static javatpoint.com/tutorial/google-cloud-platform/images/key-features-of-

google-cloud-platform.png)

GCP HutgsuIeANazaInlalunaes o9 sl

Y =

A w v ¥ v P
- finfnensuazdeyaninfoulvldeulannivnim
- spafumTinTeteyaniivunnlg
- flduannsauilulnduazyinausaududuiinlduuy Real-Time
- @101908579 vedey wazUsuldueundinduliegsdaveuy
al cl' 1 o v d' 1 ¥ 1
- f53UU Al agtevinmtinnanngg Tieg1swigaain
UIN1TUDIN Google Cloud Platform
1. Compute tJuuinisdmsunisussuianasisluguuuu Virtual Machine uag Serverless

[ | LY a ¥ as o 1
Wuwmdloudunsusnsign@snneslunisyinany wu
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- Compute Engine : t1JuLAs asfawaznisatvayuiisnlnaivas Compute Engine

HigliaunsauTurninanduasnudineilugssuu Cloud Nnsldausuiulanalan

- App Engine : Fully Managed & Serverless & Scalable

2. Storage and Database \Juusnisingatunisdaiu

v

¥

TayauargIutayalugUluufIeT 1wy

- Cloud SQL : Cloud SQL +uuinsguteyanifinisdnnisegraduiiviliitesionis

(%
a o [

ANPRLAINT

- Cloud Storage : 1JunsiAuuuu Unified

3. Networking \uuin1sdnnisiasetns THdeudiu Compute wag Storage Wsieiuy

4. Big Data \Juuinsineatunsussananawazdniudeyavunnle

5. Cloud Al guusnisineatunisassuasiundyauseivg

Google Cloud Platform

Storage |
|

]

Compute ! @ |

@ Cloud Data Storage ’
|

Compute Engine

- Cloud SQL

]
|
1
App Engine l
]

Cloud Storage

Networking

Load Balancing

Interconnect

DNS

Big Data

&

Big Query

=
&

Data Flow

Cloud Pub/Sub

Services

Cloud DNS

| Cloud Endpoint

I Cloud Translate

Prediction

gih‘?i 2.15 UIN15UBIN19 Google Cloud Platform

(https://il.wp.com/markoinsights.com/wp-content/uploads/2016/11/understanding-
cloud-with-google-cloud-platform-20-1024.jpg?resize=768%2C432)

2.13 Database

2.13.1 Database

Database w30 g1utoya fie dwilddaiudoya welinishdeyadiunansldazan sam5n

Fefoyavzgndnmnulugunuues Rows, Column uag Table anunsaviinisan, iy, wWasuuUasdayalml

Iolawe

JpUUTIUTeua (Database System) Ao s¥UUNTIUTINVBYANNT MAgrteaimdnlimeiueeg

Tszuuilanuduiussenineoyasieg Aoy Tussuugiudeyavlseneume uiludeyanaiguiuid
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foyaierdestulivhefusgaduszuunarDalemaligldannsoldnuuazguainuiestudoyaiman
ilfotnadivsvaninm Tnefwenldursfiuiouaiioudonassznrinaglduasivsunsusingg  Aieatasi
nsldgudeyaisondt ssuudanisgiudeya wse DBMS (Data Base Management System) lag DBMS
Aoszuumsiamsgruteyaiiguanisdanisifeatugdeya Srnsauazaanlviuglilugunsadng
madniisdaya nsuulsawdly Wusu

Uagduiimsldanundne og 2 wuu e

s a

1. Relational Database %38 svuugIuteyailsduiius gnandulay E.F. Codd (1BM) Tuaaed

A.f. 1970 Wumsiiuteyaluzuveanisns (Table) Tuusazaisnawiseonduwnd wasluudazuniay
& o s = S ') 1 v | A 1Y Y a

wialuaaduy (Column) Fslunisiweslesiusenindayalunisnewine azweuledaglin1sensdeain
¥ U a‘d‘ [ ¥
Toyatupeduiniimuall

2. LDAP Database #%3® Lightweight Directory Access Protocol (T8u81u31 “hoa-wau”)
WAILIN131N Protocol X.500 LSuAUARAUT  University of Michigan v1191ulage @ Active Directory
(AD) Wulaisnvedigesialusyduesdns gneonuuuAIuUINTgIUTeY Internet Technology 1oLy
5095UNMSAUMINSNEINTANE VIATOTRULIALAGY WardsPae Admin 4AN1TUSIISIAS 08U 18N UToU
ngudnanlaagaazain AD 1Jun1svinausauiusgni1e DNS (Domain Naming System) wag LDAP
(Lightweight Directory Access Protocol) ¥inlsanunsafnmeld eulas (Interoperability) fulaisnyed
wasiaaue 1eanaae AD Avilaseasneey 2 WuuAa n1annen1n (Physical Structure) kazn19aaInoa
(Logical Structure)

Usglevlvesgrutoya

v = I

1. asAnuddouresaya Yoyaunyaiieglusuvesuiudoyasiausingegnaie

g Y 1 Y

1%
%

Wit azann1siutoyatigndou

[ v

2. $nwimnugnaesresdeya tilesaingiudeyaiiiivesgiudeyained ity lunsilind
Toyaymneniuusngegratenlugiuteya
3. nmstestunazinwimiulaeadielinudeyarilaegeazain neszuugiudeyasy

T faanzdningIve ity

2.13.2 MongoDB
MongoDB W Open-Source Document Database UseLANULN 1nendu Database Luu NoSQL
Database AaliflArudunusvon1s1suuy SQL vi19 1 azlidnaslaands sQL ludulunisadna
v v ¢ v 1 < i 4 a v 1 :9{ [ @ v Id
ANNFNTTUSYe Yoy alAaziluUkUUlATIAT197IlIY8Y NoSQL as1sdudeauazdaiutayaiduiuy
JSON (JavaScript Object Notation) ununistuiindeyanny 1saosn 13801 “Document” a9giue

\Ju Key uag Value wazn1siiu Document azgniiulilu “Collection” lneamausgfinisfaideuald


https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2161-dbms-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://saixiii.com/what-is-ldap/
https://saixiii.com/what-is-dns/
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520U nsviauludiuves Database azanas winziudeyaswialg lidudou nisvineuilividnuin

° ) A & ° . yay
A11U150NINUNUTLUUNMUUNITNIULUU Real Time Iﬂﬂ

L 3
E'ULL‘U‘Uﬂ']iQfﬂLﬂ‘U

1.

2.

Collections N9 Lﬁusuyaagua Document Ty MongoDB zg N A uldTu Collections
Wisuiisulanu Table Tu Relational Database %129 1U uas19iudl Collections ld
nJuivzdodl Schema wilaudufansanvetuiindoyald

Schemaless e Nslidosnuualassasisineg Tidumileu SQL Unfinld

YORAUDY MongoDB

1.

O N o U

MongoDB 1T u Database Uy Document-Oriented lnsdnwauzn1siiud oyadgly
MUY Format 1 Json Style @5 Row usiaz Row lidnduazdesiilasairstoya
willouriu

MongoDB 145 uun139nn1s Memory Luulignu Cached Memory

¥ JavaScript iuddslunsdanisdeya

MongoDB Ui Full Index Aoanunsasessudoyaumenauing amnsafumanaiulng
vastoyanlsd

MongoDB 58¢5Un13 vitu 3o vin field wuusimsa lidasldrds Alter Table
Read-Write aya33a57

Write Sﬁaaﬂa LlUU Asynchronous l1if®950 Insert

MongoDB &l Capped Collection ‘%édﬁ]%ﬂ/lEJE)EJaUszJja%laLfi’]‘l?llLﬁUbLi"Lﬂ‘ULﬁuVL‘ULLéJ’JL@’]“ﬁEJ%a
Tvisldunuls ssiedestomafiivumnuiululilsnluia
aansaliadondinneslidesnunmgunnudldnnsusfuhauais wiosld v

Tisendaaulaunnnimsldieesmainingaiisinseniss

10. Aumdayaldsina

11. ansadeudugamdila adies Aunis@ieu PL/SQL ( PL/SOL Aawn3esilonldwmun

WiBLNLANANNNSANU SQL fisunlag Oracle

Uide V99 MongoDB

1.
2.

nauAmselusiaamiinis JOIN fududeufavilasuinly MongoDB laenn
ﬁuﬁuﬁmslﬁu%’azﬂammdw MySQL Wo#NAs

v . @ a e a . 1 1 & v v
PINMINUIU Disk bl 2LARLSHUN Disk Trladausasnn wms1zn15d9 Delete Row haile
lvigudeyaidnas
vindesnsldaudugiudoyandnuny MySQL aasiiin3eteteay 3 Tl

Physical wenfiuyin Replication il siiewisl Durability vestoua iesindeyadiulvg
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989 MongoDB agiiuly Memory \Huszeziiavils innasesiuluinses Teyafideai

Y

1 Memory wsigfaldgn Write as Disk dsgayvneviuil

2.13.3 Cloud Storage

Cloud Storage fis Mafiudeyaasuudsnnesunalngfieguudumesidn daazvilideyaiis
Aulffuanmsadongldainyng Auulanfifdumedds Wusuuuumsdaifudoyaroufinmesuuy
digital #ifldei3eni logical pool fie nsvaiudeyaliludsiesvaies 67 ﬁmaagﬂwmaq 7i Tne

Undgliusnisasiuthnsuiinveulunisauadnudeyanvun yilagldusnisanunsadniadeyalaine

Y Y

o w

agmn warInLgd wazdeallrudasafoguitedeaiulilideyaddyuesilivinisiilva
U9RY8I5¥UU Cloud Storage
1. Yoyaligaviedieg wiloufiunsiiuwuy Physical Storage Tuafin
2. annsadenlainaslilasaunsadniedeyalatie inlidesenisineuduiiy
3. annsauhiadeyaldanuniinnaileidyanudumedids
4. fiuilidaiutogaswauinn uasaansoiuiuiildFess
5. dasadeanhiannniinisdafiuiily vilvhidestnaEedddeyademe

a

Ualdsve95¥UU Cloud Storage

1. feulidyaaBumesidaisazanunsainioyala
2. faldglunagiuiinisinfuiosa

3, flﬂ?’lllL%SGiUﬂWiQﬂLL%ﬂ%@%ﬁlﬁ

Kl¥U3n13 Cloud Storage

v
ad Ao <

- SkyDrive 911 Microsoft tuusnsfifinuiundy Tiuiisaiulis 768 wauiiuldnsds 25 6B
_ Google Drive 970 Google Fifiufidniu 5GB ansalaanrainraegunsal

_iCloud 911 Apple azdaail Apple ID lumsldusns fiudl 5GB wAoygIALMLAUTaY AU
Uszamviniu

- Dropbox ffuiiling 268 uaglflégeanis 568 lnsannsadnldanannvanstosms

- Google Cloud Storage i Storage Classes lldan 4 JUnuy Fefldnwazuana1etununig

@anlgany

2.13.4 Google Cloud Storage

Google Cloud Storage 1uu3nns Cloud storage ﬁi’ﬂ%’%’mﬁu%’aga%ﬁ GDP laeagdl Storage
Classes Tidon 4 guuuy Fsfidnwazunndsiuniunisidonu fe

1. Standard fiUszAnsnmiigean wangdmdumaiuteyaluszeznailiuuuasiinindld

MUUBY L1YUN5YN Streaming Video %38 Website Miimsidinldanutesilunu
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2. Nearline wingdwiuldvindudaya Backups Afimsidnldaulivesiuuuusn
3. Coldline wingAunslivdeyailireslaldauues wu Disaster Recovery

4. Archive wungdmsuinudeyasseyen Jeyaildreglaidnldau

High-performance

object storage Backup and archival storage
High frequency access Less frequent access Low frequency access Lowest frequency access
Standard Nearline Coldline Archive
Most projects start with Qur Nearline class of Our Coldline class Qur Archive class of
our Standard class storage is fast, of storage is fast, storage is designed
of storage, which is highly durable highly durable for cost-effective,
optimized for storage for data storage for data long-term preservation
performance and accessed less than accessed less than of data accessed less
high frequency access. once a month. once a quarter. than once a year.

A single API for all storage classes

31]17; 2.16 Storage Classes
(https://www.freecodecamp.org/news/content/images/2020/10/gcs.jpg)

[

au“a'ﬁ' Jaufiuuu Goosle Cloud Storage azidan Location Type ¢ @aillviidan 3 Types il

v

—_

Regional 9¢iAuMIosTian willrunseulviuleeNgauiy
2. Dual-Region daunuistion Lazniauldanumnnninhuuwsn szl 2 Region Tildlaian
Hpudenienatu

3. Multi-Region #Rnuviingasian wiaunsadndleyalainmaiy Region

Regional » - e == N Dual-region

Your data is stored in a specific region with Your data is replicated

replication across availibility zones in that across a specific pair of

region. Good for colocating computeand | . * regions. Good for when
v

storage for high performance. you need colocated
’ compute and storage

and automatic failover.

Multi-region .

Your data is distributed
redundantly accross US, EU, or
Asia. Good for serving content

to end users and when you
want automatic failover.

3‘1]1'7; 2.17 Location Types
(https://thd.googleusercontent.com/QfBouNgQ6UNUVycLFMDgNL7(kjH CoyPRaEmRalopcVHCwXt
E-yAivrSdNWaOwehonzcrPpaZHaXdFC3pWsdZtNOOIWB1TI 0b45XJRua901JR2e6=w1280)
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2.14 gunsaiilday

2.14.1 390N

29010 (Monitor) aaﬂauﬁamaﬂﬁuqﬂnsaﬁuamwaﬁﬁ%aL?Emmmnﬂ 1 Monitor, CRT
(Cathode Ray Tube) aunsauualdnatsguuuu wu wusdusewuudidnes (Text) Auaswuunsiiin
(Graphic) lngaea nuuufdnwsaziintleTadusiuiuddnysaaussia 1y 80 A9nws 25 UITVIA
dmiurereuiiwesuuunsiin alivtieindun (Pixel) 19U 640 Pixel x 480 Pixel dnwugnieuen

99999ADUNILMDSAUIBLNTIIFL

1% '
fa o Y a

deiluansoennisaensufiumesiinsteninu awds uaznmeadoulm Tnssudeyasinnida
wanawA (Video Card, Video Adapten) Faiflunsasdidnnsedind Mdsueguuiuuvesn vhnihiiifeya
nudeUszatana wwlandudygiunin uaaddiaensuiinnesuaniua Jagtuilniswaun
Joneufiamosesnuanvasdnuay Taouiiduiud muazden amnuaudn n15U sevdandany

laganunsaudsussinnisnouiunes nldlutagdulangulnaly sl

[

1. 9uanNaLuy CRT (Cathode Ray Tube Monitor) 58"&L‘fJuﬂaLLamwaﬁsUé’zgaunmmwuw

au1den (Analog) lnednsiamuidauaninga CRT urainaeinsiadluadedy InagAsiSulunisasna

Y

Jouaninailie Usdnlodidu dvlugausnvsuaninadzdiliaunsananinsidingeg Ihnilouduly
Tagtu Tnunsvineuvesvsiankawuy CRT agvieulageidavasnnimfiasaninmileuniululngyimd
IngnsBaduaadiannsouldnninee iflansusznauaseanasanuagfiny naeaniintnvegnuas

SLANATIUNINTENU F9ludrur8990UY Shadow Mask W agdinnsiilangiidsians uldlunns

Y

Muupbiladianaseutudunlagnies azuiiugn Sesgezrneseninegiisnieniuii Dot Pitch Flug

e

)=

flagdansusznovveslearesanaiosiuegilu 3 90 3 uu Insudazynanidudvesuddiuife duas
A7 ward1Ru ausarnilssendy Triad Tudiuresasiuy Trinitron Wwasdnsviauimilouniu
wiisihaiud Tlaldlavedugudasly Tanedududng Jonaluay wuds defiaglisidnasoutiunn
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JUN 2.18 RemaufiamesiuY CRT

(http://wwvv.Lﬂ%ﬂmmi.net/wp—content/upLoads/ZO15/05/monitor—content—crt.jpg)

2. puanINalUU LCD (Liquid Crystal Display) Lﬁuﬁ]aLLammaiuﬁaamgmmauamwaLLUU
CRT Aignitmunandsus® 2506 luasfousng 18 LCD dudaldamaidduning waziaiosdniay 1u
douansaRIarILIALAN Inendnn1syIuTesTBLARHALUY LCD duasldianussinnndnivan
(Liquid Crystal) wldlilufinvesnszan Tivdnnsusuasulianavesudnuan iledatuuadof
aunlwitundenih vlmAnATY Selpfvesauanssanuy LCD Suansogaudiiiulddafoan LD ae

Usgndandsnuannniteenuy CRT wazildaidafa 98 LCD AoyusasdinsunisWiunimasudiauay

PHILIPS

gﬂﬁ 2.19 99ABNNIABIUUY LCD
(https://sites.google.com/site/cp5910122113044/ /rsrc/1479262066408/screen/243E2SB_00-IMS-
th TH.jpg?height=314&width=400)
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3. BUAAIHAKUU LED ( Light-Emitting-Diode) @93 o9 10 ud onsn1snana Inedoassves
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sUT 2.20 98ABYfIABSUUY LED
(https://sites.google.com/site/cp5910122113044/screen/VE228H monitor LED L.jpg?attredirects
=0)

4. 9meATLADSLUUTTUUANRE (Touch-Screen) Ao gunsaimhdeyaiindiniesnesiamoslng
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JUN 2.21 20R0UNIABILUUTEUUANR

(https://images.techhive.com/images/article/2012/11/touchscreen_monitor_1160-100013108-
large.jpg)
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SAMSUNG

sUfl 2.22 99 Plasma
(http://www.eond9.com/+Upload/files/eond9/10-57/plasma_001.jpg)

2.14.2 #aunszan

a6 2 . - A as a = aa 2 a v N a o § v &

Waunszan 39 Mirror Film @ AdusdendaninisiadaulimeansiAa aURLAEYIN bEIUNS0LAY

\a e ) ' o P ) A v o e P v °
Wuukudule egratarumiiouiunsyaninllevtiaelnsdneglulvun Stand By Baluniived)
fain wekilavtnastdulnuanisidanuasvesiullemuuntnaelamuUng teWdunszantumindne
warlisuauilenuinlutiogdu Wueunsalnnusmiheelindseguuaniyg aawiu uazfidunssands
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LV leegnadiusyansam

sUT 2.23 Two Way Mirror Film

(https://www.twowaymirrors.com/wp-content/uploads/2016/09/two-way-mirror-window-film-

300x350.jpg)
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Two-Way Mirror Films Aafldunszaniiduswuuassniu dlaseasiaimdudiiy auiiainaniiay
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gﬂﬁ 2.24 Smart Mirror with Two way mirror film

(https://i.imgur.com/Cmj\DEb.jpeg)

2.14.3 Webcam
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E‘U‘ﬁ 2.25 Higher Cost Webcam

(https://upload.wikimedia.org/wikipedia/commons/thumb/5/55/Webcam_01.jpg/440px-
Webcam 01.jpg)

2.14.4 Ultrasonic Sensor
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g‘dﬁ 2.26 Ultrasonic Sensor HC-SR04

(https://geeksvalley.com/wp-content/uploads/2016/12/Ultrasonic-Sensor-HC-SR04.jpg)

2.14.5 NodeMCU ESP32

NodeMCU Juuesn Controller iilén191 C ad1eiu Arduino us NodeMCU fuanunsadiae
Fouru WIFI 18 Tngisnansnsaeuasmisviiulagrilusunsa Arduino IDE Tdundieuffuuedn Arduino
Tnesavesafisnad luneuin Samnetunisialuneaeddanululusiansig 4 Aieadesiu lot
(Internet of Things) , Electronics iludu Tnglulusianiisnlildidu Nodemcu ESP32 dsusznaulusng
Microcontroller ESP32 wanlaaussy Espressif fiarunsaid oufu WiFi 1175514 802.11b/¢/n uaz

Bluetooth Version 4.2 ¢

Ul 2.27 NodeMCU ESP32
(https://static.cytron.io/image/cache/catalog/products/NODEMCU-ESP32/NODEMCU-ESP32-
800x800.jpg)
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2.15 Visual Studio Code

Visual Studio Code %38 VSCode 18ulusunsuudly Source code ldlunmswanuazudluln
TUsunsuilgnadrsing Microsoft 4 a1y OpenSource flanunsntaildauldns s Visual Studio
Code Hus0s5unsIFa1umauy Windows, macOS wag Linux havanansaid euseiu Git lalusles
anunsarhuldnuldiglidudou amnsaufuuddusunsuldvainnane fiesdeslediuvenasne T
AarafinduT LI $A55995UINNNTIT 30 AEY LA C++, C#, CSS, Dockerfile, HTML, JavaScript,
JSON, Less, Markdown, PHP, Python, Sass, TypeScript Wag Java a11150un 1k Themes 1o

AULANAIIIZIING VS Code tag Visual Studio Ao

~ VS Code l@vihnsialudauwos GUI Designer sonly wideusdn Editor it vinls
flUsunsuiLuInda Visual Studio

- VS Code aunathunlgarulans se95un1svinaudiuknannasunainviale

) Fie Edit Selection View Go Run Terminal Help

o

OPEN EDITORS

) ndtializing JS/TS language features 3§ You, sxcondéage Lndo, Coll? Spaces? UTHE LF HTML @ Golwe Dartfrom Futilec 1173 & (3

Ul 2.28 VS Code

Visual Studio Code Afioglutlaguiigaudumnananudumarveslassnmsnounthiidod
Visual Studio Online fia¥1suitewdiu Code Editor uuusiwes Fdlunouusniivedn Monaco

Tng Monaco fimnniaulansataglaifinisld Ul Framework tae nsizithilusmiues
UsyAnsnnfianunsonuauldfenues Jddmadeuldnesiomun 9 VS Online Idusvauaudiss
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MVhat Kind of Tool?

J

Editors > |IDEs

I

VS Code

gih'?i 2.29 3Uluuues VS Code
(https://www.blognone.com/sites/default/files/externals/6518d1f343d69cc55674d1c6256e1954.

png)

souleimulu Opensource uaziinsesnuuuliisu Extension wenfu Waunsundn uazay
K RPC ietesfutlywnisdenuiionaazdslidlgian wé’wmﬁ?ulﬁﬁqmLﬁiwé’mﬁumﬁa Language
Server Protocol (LSP) 71¥i1l# VS Code anansasasiunwilsidudiuunn

Tutagdu Vs Code lastildau 14 srunusiaiiiou wagladuummansiuuifodsiigulniosnin

q

Tunne weu iedagunUamilfiamungldeusoseu

14M B:? i\\{

Monthly users 28K Extensions
(from 9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>