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2.3.01%1 Typescript [3]

w1 Typescript Wunrendeulusunsuiivaulag Microsoft iuniwniifilaensainig
Feudunalubesvesssinndeyadwismuaunisldnulssiandeyalulusuns 11w
TypeScript QﬂaaﬂufumnLﬁa‘v‘fﬂﬁmiv’ﬁauiﬂsl,mﬁﬂumm JavaScript fiusziandeya il
Usglewtunnlunisiaunssuuuazuenndiadusuialng 1ieswinanunsatiensiadeuniny
Aamanareuilusunsuasviauld eluniwn JavaScript usazdosfulusunsunouiiasnuiu

Y a a;' v v
GU@N@Wﬁ?fﬂiuﬁ@\‘lﬂqﬁisﬁﬂquﬂﬁgLﬂ%ﬂ]@%a

191 TypeScript @115 MENTUNAIUILONNELATUYBINIEY JavaScript Fvenuied
59 Client-side waz Server-side lngazanunsaldiilowmuilusunsuuy Node.js, Deno #3auu
Juwsiwesld dduheigaudldniidouluniw TypeScript srgnuUanduniw JavaScript
Wosunarldon uazlumsudadddnuosnien Typescript Whdunnwn Javascript Hu awnseld

Babel Tunisimunisnismaulwavedluswnsule

A9 TypeScript atuayunisiivua Declaration file dfduuana d.ts Mlddmsy
o ¥ Y 1 1 4 1 % & o @) % % v
AmuaUszindayalidudiunngg vadldn 1wy dawds Haidu uwazaaia Wudu dnaegnld
dmiueSungussinnteyavedlanauiileuluniw JavaScript iiedielvlanmaituaunsaly
NuUIAUNIYT TypeScript loagslisessde dmsulugaiiugiuun Nodejs 1uil Declaration

file ToilganudmsunIsilaun1w TypeScript Ul Node.js
UsziRve1n1w1 TypeScript

191 TypeScript lﬁgﬂL?Jmé]”JLfﬁJuﬂ%LLiﬂiuLﬁauqmﬂu 2012 luae99u 0.8 ndsandild
fimsuouiauunitaestneluusen Microsoft wilunsidasaasausniiu delif IDE nuiae
ﬁaﬁuauumiLﬁ‘ﬁau‘lﬂmﬂmﬁ’mmm TypeScript 813 Microsoft Visual Studio @i IDE
Y04 Microsoft 1o9 uarlumeutufdsliannsaldnulfuussuufifinig Linux w3e Mac 0S
X warlud 2021 4 IDE W udrurusnniadvayunsifoulusunsusaeniwn TypeScript 1
Ernacs, Vim, Webstorm, Atom uag Visual Studio Code dwsusugavinesdu IDE a3 Microsoft
uazdady IDE Aldsuanudemnniiaaluiagty dmiuluundoud madddlusunsm visual
Studio Code dnduifeulusunsuluniun TypeSctipt ndearntun1vn TypeScript taiinas

Wawnunegasaiiles uavieidu 0.9 gniladdlul 2013 Featuayunisldeu Generic Tuns
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Usgmaflandunazaanaliauisaviauiuissiandeyauvulauniindld diuneidu 1.0 lagn
Uasalunisuseguves Microsoft Tudl 2014 aunsevisludiaunsngiau 2014 AuiawnlaiUasm

Aoulnaasastulnivesnwl TypeScript Ainanaindusyansnmiiuunnduns 5 willeliieu

¥
Y

Auieitunounti wazliastu 2.0 gnidasdluiieudueney 2016 Fsluiestudinisiy

AeuauRNe W mateegns wu mevibiduusldanunsaduuaandu null la

TypeScript 438574 3.0 gniladaluiounsngiau 2018 uaziinisiiuaaaudlng wu Tuple
Tu Rest W151511M05 V9N IATU Spread expression @1UTUNIIAIAUA Rest N1515LHBIAIY

Uszavidayauuu Tuple waznsfviua Rest msfiwesvasilaridusie Generic {Wusiu

Tutagtunestuaianveiniuw TypeScript agfiviesdu 4.0 lunestuilliimaiuauaudflndidn

Usadntios WY N15a319 JSX Factories WUUAMUALES Wag Variadic Tuple Types
AasaNURAveIn w1 TypeScript

A1 TypeScript 1un1wiignadiaiiebiidudiuveienseuaiuaiunsaliiu
. A v = =~ a a X 1Y Y o
A1 JavaScript eteliniseulusunsuiiuseansamunnay lnggnimunniudeimunves

o o

ECMAScript waziilunuauifniddgyuenie TypeScript Aivinlilaanuwazdnimuniu

<

° & a v
ﬂ]qu’Ju@JqﬂLa@ﬂVﬁ]%eL%Qqu

Type annotation : \un1suszniadaLUsuuussyUseandeya dazasounquaIuveInis

Usznmalunnd 1wy wisnlwesvosilaidu Property vasnatauazaauldn 1usu

Compile-time type checking : 115n33dRUUsEIANTRYalUTENININITARLLNG Nanunsayle

ATIRdeudeRANaIafianinINNsdveyaRaUsEY Naulusunsuazyinau

Type inference : \un1sasiaaeuUsznndoyadnlulifainen Literal Afmualiiudiwls wie

TAsUaINNITAUINUBY Expression

Type erasure : \Jun1saudssinvdayaiinmvuabituiudsesntuneunsulndiieutadlanduy

N JavaScript
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Interfaces : lun1w1 TypeScript 4 Interface Tddmsuimuasuuuuiaglassasslviuaaisa

<
LAz OOULIA

I o ¥ a v < v Ao ! 3.11

Enumerated types : {un1smmunUssinndayaniuseneuluamieidnvastayanimuniviity
Generics : Wunsesnuuuilsidunasaanalianunsaldldiudayaunnimilaszam
Namespaces : wuailgiununanreinisdnnguuetosuidn wasyisuitymnisaigendaud
fulgl

L% v U 3

Tuples : JWudnvastayanilegegnininadeiuenss uiliamnsoaeuwdaseils

va

wazdeasliguandmaui deaunsaldlamilouduluniuw JavaScript wiu1908199198013

WasuwUasiiewfinenuanung
Async/await

Classes

Modules

Arrow function

Optional parameters

Default parameters
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nseulusunTuAI® TypeScript

dmsunislsulisunsualaenie TypeScript duaiunsavinlamilaunien JavaScript
Aaausnlisuduuy Editor niaunanosulag o wszluneurineuds aaneuluniw
TypeScript azgnuuatduniw Javascript Aeutilusuane uaziiluduneuniugiunivzdoni

dnsumslsulusunsunien1e TypeScript
Jeuluswnsuluniw TypeScript Adwwanadu ts

roslwalAniliouludanie JavaScript agldsulwanfiuvmanalu js uwazaaviesulusunsy js

(%
a o

warluniseeulnaniun TypeScript 1un1wn JavaScript azfesinnsmaslniassnou roulmass
930191 TypeScript Yutdulusunsuuuy CLI Af¥ 031 tsc Namsafngaladann NPM v

Node.js

gﬂ‘?‘i 2.2 TalAwesnien Typescript

(1'7i:J'l : http://marcuscode.com/lang/typescript/introduction)
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2.3.1 Angular

Angular A 1suL3sN (framework) dmSuadauendintuluile Client Tugduuuves

HTML,CSS wag JavaScript/TypeScript %a TpyeScript aggn compile Uy JavaScript

gﬂﬁ 2.3 TalA Angular
(s - https://www.programmerthailand.com/tutorial/post/view/208/208/angular-Aeoz1s)

2.3.2 Nest js

Nest js {Julsandsn (framework) dwsuasrsuenainduluils Server Weulae

TypeScript

N

gllﬁ 2.4 1alA Nest js

(i - https://nestjs.com/)



2.4 Xampp [4]

Xampp Aeezls 1Oulusunsu Apache web server 1191299 web server i o3

ISP

nadeu dnsunseiiuludluniewens Inefilidondeudedumedidnuazludodialdine
a9 dresensindauasldanulsunsy Xampp avanwdeusu PHP mwidmdusimuniuse
wawduidufidey , MysQL g1utoya, Apache agvmthmdudu @ned, Perl Sni
g9umTaunAU OpenSSL , phpMyadmin (izuuu%migm%’agaﬁﬁwuﬂmEJ PHP ieldidox
soludsgudeya aduayugiuteya MySQL wag SQlite TUswnsu Xampp wegluguiuy
vaslnd Zip, tar, 7z n30 exe 1UsUnIU Xampp 8¢ n1eldluauginves GNU General
Public License wiiu1ansionaariinsiasunlaniowesdvansiunisldan Swasinany

waznIIvEUlUILATUALE

d1uv93Usznau XAMPP
1. X=TU3un31 XAMPP 5095UN15500ussuuUH URNITAN99 191 Windows, Linux tag OS X
2. A = Apache TUsunsudmsvasiadu@snines vinauuuldslamea HTTP
3. M = MySQL (MariaDB) lsunsugiudeya Tddmsuuimsdnnisgrudeyauuiulys
4.P = PHP arwimeuimesdmsunmuiules fnnsuszanananisils Server

5. P = Perl i@unwpeuiames sessunswaunlusinsuludnwazaie

XAMPP

sU#t 2.5 TalAwes Xampp

(1'7i3J’1: https://commons.wikimedia.org/wiki/File:Xampp logo.svg)
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2.4.1. PhpMyAdmin

phpMyAdmin ulusunsudseian mySQL Client ﬁmﬁaﬁ’lﬂums%’mmigm%’azﬂa

mySQL 6w us1weslalaense lusunsuilileudulae Tobias Retschiller wagidulusunsa

17

WUU Open Source Y LW8UAIY PHP v1911a phpMyAdmin $ataz¥191uuU Web Server

\u PHP Application #ildAruAuTAN1S FU MySQL Server AuALNTAY8S phpMyAdmin

A9 1. @519uazau Database 2. @519azdnn1s Table WU wWNsN record, au record, WA by

record, au Table, ufila field 3. waalwadlunuidudeyalunsndld 4. muaasy (Query)

ABA1ET SQL

phpMyAdmin
2ulel @6

Recent Favorites

admin_cmsms
. admin_cmsms2
. admin_cmsmsms
| admin_ls2

_ . admin_Is3
admin_lIs4

. admin_Is5

. admin_ma1

. admin_ma2
admin_ma3
admin_mo1

. admin_mo2
admin_mo3

~_ | admin_mo4

1j>»
o New

+_ mo_analytics_indicator_calc
?-, _» mo_analytics_models

+_» mo_analytics_models_log
+_» mo_analytics_predictions
T.f mo_analytics_prediction_actic
+_ i mo_analytics_predict_sample
T' _» mo_analytics_train_samples
4_ 1+ mo_analytics_used_analysab
T' _» mo_analytics_used_files
4+ mo_assign

h X

-‘L _» mo_assignfeedback_editpdf_
T‘ _» mo_assignfeedback_file

+_.» mo assianment

B 7 Server: localhost » ) Database: admin_mo4 o
¥ Structure [/ saL L Search Query =4 Export [} Import ” Operations & Routines (& Events 2 Triggers ¥ More
Page number: | 1 _v_] >>>
Filters
Containing the word:
Table Action R;"“ Type  Collation Size Overhe:
mo_analytics_indicator_calc ¥& | |Browse # Structure % Search 3¢ Insert BEmp!y @ Drop 0 InnoDB utf8mb4_unicode_ci z:;g
mo_analytics_models ¥& | |Browse J» Structure 4 Search 3¢ Insert § Empty @ Drop s InnoDB  utf8mb4_unicode_ci  '§;5
mo_analytics_models_log W Browse s Structure # Search 3¢ Insert i Empty @ Drop o InnoDB  utf8mb4_unicode_ci  '§;0
mo_analytics_predictions Y& | Browse s Structure % Search 3< Insert § Empty & Drop 0 InnoDB  utf8mb4_unicode_ci  *Z;9
mo_analytics_prediction_actions ® Browse 4 Structure % Search $: Insert § Empty @ Drop 0 InnoDB utf8mb4_unicode_ci  °3;2
mo_analytics_predict_samples #& | Browse s Structure 4 Search 3< Insert § Empty @ Drop 0 InnoDB  utf8mb4_unicode_ci  *§:9
mo_analytics_train_samples #¢ [ 7Browse 4 Structure % Search 3< Insert §# Empty @ Drop o InnoDB  utf8mb4_unicode_ci  *%;9
mo_analytics_used_analysables Y& | IBrowse J» Structure 4 Search 3< Insert i Empty @ Drop 0 InnoDB  utf8mb4_unicode_ci  °3:9
mo_analytics_used_files Y& (IBrowse i Structure 4 Search ¢ Insert § Empty @ Drop 0 InnoDB  utfBmb4_unicode_ci  *3;}
mo_assign ¢ | Browse i Structure % Search 3< Insert i Empty ) Drop o InnoDB utf8mb4_unicode_ci ’;ig
mo_assignfeedback_comments ¥t [ Browse }s Structure ¢ Search 3 Insert f Empty @ Drop o InnoDB  utf8mb4_unicode_ci  *%;9
mo_assignfeedback_editpdf annot | Browse J» Structure 4 Search < Insert & Empty @ Drop 0 InnoDB  utf8mb4_unicode_ci 2:;2
mo_assignfeedback_editpdf_cmnt w Browse }» Structure % Search }c Insert §§! Empty @ Drop o InnoDB utf8mb4_unicode_ci 2;;2
mo_assignfeedback_editpdf_queue y;  Browse J» Structure 4 Search 3< Insert i Empty ) Drop o InnoDB utf8mb4_unicode_ci ‘f(;g
mo_assignfeedback_editpdf_quick Browse s Structure ¢ Search 3« Insert §§ Empty @ Drop o InnoDB utf8mb4_unicode_ci  '§;}
mo_assignfeedback_editpdf_rot Y& | _|Browse | Structure % Search 3< Insert g Empty @ Drop 0 InnoDB  utf8mb4_unicode_ci 2: ;g
mo_assignfeedback_file Y& [ Browse [ Structure #% Search 3¢ Insert i Empty @ Drop o InnoDB  utf8mb4_unicode_ci  *§;9
mo_assignment Y& | Browse |» Structure % Search 3¢ Insert § Empty @ Drop o InnoDB  utf8mb4_unicode_ci  '§;2
mo_assignment_submissions ¢ || Browse s Structure % Search 3« Insert §§ Empty @ Drop 0 InnoDB  utf8mb4_unicode_ci  *3;9
mo_assignment_upgrade ¥& | Browse }s Structure 4 Search 3< Insert i Empty & Drop 0 InnoDB  utf8mb4_unicode_ci  “§;2
= _mo_assignsubmission_file ¢ [7IBrowse [ Structure % Search 3« Insert @ Empty @ Drop o InnoDB  utf8mb4_unicode_ci  *§;9

5U# 2.6 PhpMyAdmin

(Fin - https://installatron.com/phpmyadmin)



2.5 NodelJsS [5]

NodeJS fi® Cross Platform Runtime Environment @113 Uil 4 Server 1w Open
Source way Library filddmsuiauniuneundiadusig q dren191 JavaScript a1
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2.6 Visual Studio Code [6]
Visual Studio Code #30 VSCode 1ulusunsy Code Editor fildlunisudlonas

Usuuaslan anaelulasgenyt dnswmuieanunluguiuuuves OpenSource 39813190

o
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dnsiaunlUsunsuiidesnsidnuinuunannesy se95UnsIFuRIUL Windows, macOS
way Linux aﬁuaguﬁgﬂmm JavaScript, TypeScript waz Node js anunsasieusodu Git ¢
Tl uldielidudeu findesdediuvenssing q Wdenldedsunun Tddeadu 1.
Asidaldeun1w1du q e AW Cot, CH, Java, Python, PHP %5 @ Go 2.Themes

3.Debugger 4.Commands Judy

..
Install
* 35
9
Install

Install

* 4

Install
* 35
prettier
Install

Pylance
A performant, feature-

'gﬂ‘ﬁ 2.7 Visual Studio Code

(171‘?4’1: https://code.visualstudio.com/)
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- 11390 (VGA card) : AMD Radeon RX560X (4GB GDDR5) n$masuaninatiielsiiinnim

UU ADUNLADS
- uiluiai (Key Board) : ldmiutleudoyaludnunidusisnys
- W (MouseWireless): Wddlane
- 9807 (Display) +Hurenmildlunisuanina
3.1.2 gunsalmusgansiig Ussnaume
3.1.2.1 goWdAwITAIUNI N
- Visual Studio Code
- adobe photoshop
3.1.2.2 andwasauimuiuled
- Visual Studio Code
- Xampp

- adobe photoshop



3.1.2.2.1 mwildlunisiauniuled(Frontend)
- AW typescript W5HL35A Angular

3.1.2.2.2 nwildlunsiauniuled(Backend)
- AW typescript IWSHL3A5A Nestjs

3.1.2.2.3 Wswesildlunswauiuled

- MysQL
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3.4.2 N1T9DNUUUBKNUNINUIUN (Context Diagram)
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Dasswions
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Subject test

Upload_date
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3.4.3 Data dictionary

TglunsuanstunauyeInIsuanssIvasdunnTateyana lugiudeys

M54 3.2 fldau (Usen)

34

No. Key Field Data type Length Description
1 Primary key User id int 11 SRy
2 firstname varchar 255 %aﬁﬂrzﬁ“i’f
3 lastname varchar 255 umaqa;ﬂ%
a4 gender varchar 255 LN
5 birthday varchar 255 JULAR
6 email varchar 255 5Lmaﬁﬂ6§
7 username varchar 255 %aﬁﬂ%’
8 password varchar 255 SR
9 registration_date | datetime 6 Juftasing
10 access_date datetime - Juiildanu
11 isActive tinyint 4 an U LY
M99 3.3 M519T0d0USRNY (Subject test)
No. Key Field Data type Length Description
1 Primary key | Quiz_id int 11 A1AUnTas
2 Name varchar 255 %aﬂﬁﬁaaau
3 St id int 11 DUAUAZILUY
a4 Points int 11 ACILUUADU
5 Upload date | datetime 6 Fuitdedoaay




A1319 3.4 VaapuUsie (Objective test)
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No. Key Field Data type Length Description
1 Primary key | subjective id | int 100 TN

2 St id int 20 TofnFeu

3 name varchar 11 3

4 answer varchar 11 ANOU

5 Sent date | date 6 Suitasdoaay
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JUABUNISANAILUTULASY AU lnanLazRnfe Xampp
1. Download Xampp 210 https://www.apachefriends.org/ Aand Download ‘ﬁL:u‘H YED!

AN1150AANLEININLAU Download A1uaNS

& O A https://www.apachefriends.org/index.htm % on o= @ @

Apache Friends Dowmioad  Addons  Hosing  Commumty  About Search Search N

AP Apache + MariaDB + PHP + Perl

0 Introduction to XAMPP

XAMPP is the most popular PHP development
environment
XAMPP is a completely free, easy to install Apache distribution containing

MariaDB, PHP, and Perl. The XAMPP open source package has been set up to
be incredibly easy to install and to use.

XAMPP

Download S8 XAMPP for Windowa A XAMPP for Linun & XAMPP for 03 X
Cick here for other versions 8.0.0 (PHP 8.0.0) 8.0.0 (PHP 8.0.0) 8.0.0 (PHP 8.0.0)

sU# n-1 amatilnan Xampp

2. 1 @9NUSELNNLALIDTTUNABINTANULNAR

== XAMPP for Windows 8.0.25, 8.1.12 & 8.2.0

Version Checksum Size
What's :
BO25/PHP8025 | 25 md5 sha1 143 Mb
8412/PHPB.A12 | nats md5 sha1 147 Mb
Included?
What's :
82.0/PHP82.0 i md5 sha1 148 Mb

Requirements More Downloads »

Windows XP or 2003 are not supported. You can download a compatible version of XAMPP for these
platforms here.

en' & so v
E‘UVI -2 La@ﬂﬂﬁgﬁl,ﬂ'ﬂLLaZL'JEJTUUVIG]@\‘m'ﬁﬂTJU‘Iﬂaﬂ
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3. A9 Setup-Xampp U51nQUuun 1is1nafenan Next

@

4. n@ Next tilan13lvian Component

[Z Setup - X b
Setup - XAMPP ]
@
m Welcome to the XAMPP Setup Wizard.

b
il

() bitnami

<Back Next> | | Cancel
T
- v
UM N-3 RUIRNS Setup-Xampp

Setup = X
Select Components

Select the components you want to install; clear the components you do not want to install. Click
Next when you are ready to continue.
=- M Server Click on a component to get a detailed description
[ Apache
[ mysaL
[ FileZilla FTP Server
[ Mercury Mail Server
[ Tomcat
=] Program Languages
[ PHP
“ [ Perl
- Program Languages
- phpMyAdmin
[ Webalizer
[ Fake Sendmail

XAMPP Installer

| <Bak || Next> || Ccancel

5U# n-4 anlyam Component
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5. l@NINABSNABINITILANAI

Setup —

Installation folder

Please, choose a folder to install XAMPP
Select a folder |C:\xampp]| \

XAMPP Installer

| <Back || Next> || Cancel |

I
Y

JUN -5 1denlWinasnazhngs

6.489NN18" TuTuMULliAAn Next laiae

Setup = X

E—

XAMPP Control Panel for Windows supports different languages.
Language fEng|ish E

XAMPP Installer

| <Back || Net> || cancel

JUN n-6 donnw Tutumeuillvindn Next lalay
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7. 59ANULAA

) Setup =

Ready to Install

Setup is now ready to begin installing XAMPP on your computer.

XAMPP Installer

| <Back | | Next> || Cancel |
SUN n-7 nihsenilvan
8. seauRnsalUsknsuasa 1iaand Finish

Setup i X
Completing the XAMPP Setup Wizard
Setup has finished installing XAMPP on your computer,
Do you want to start the Control Panel now?

¢ J bithami
<Back | [ Fnsh || Cancel

U7 n-8 NA Finish
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9. ona Finish aglwintaswedlusunsy Xampp

XAMPP Control Panel v3.24 [ Compiled: Jun 5th 2019 ] . O X
| XAMPP Control Panel v3.2.4
Modules
Service  Module PID(s) Port(s) Actions @ Netstat
Apache " stant 'l Admin Config Logs ESheu
MysaL | Stat l Admin Config | | Logs __| Explorer
FileZilla Start Admin Config Logs E Services
Mercury | Start Admin Config || Logs © Help
Tomcat Start Admin Conﬁg Logs [1 Quit
11:49:45 [main] there will be a securiiy dialogue or things will break! So think A
11:49:45 [main] about running this application with administrator rights!
11:49:45 [main] XAMPP Installation Directory: "c:\xampp\"
11:49:45 [main] Checking for prerequisites
11:49:48 [main] All prerequisites found
11:49:48 [main] Initializing Modules
11:49:48 [main] Starting Check-Timer
11:49:48 [main] Control Panel Ready
v
~ v
JUN n-9 mihealsinsy Xampp
A4 A qu
10. A start luga Apache wag MySQL iaisuldau
[Z] xaMPP Control Panel v3.2.4 [ Compiled: Jun 5th 2019 ] - O x
XAMPP Control Panel v3.2.4 & cont
WModules
Service  Module PID{s}) Port(s) Actions © Netstat
Apache gﬁg 80, 443 Stop Admin Config Logs B shel
KysaL 11586 3306 Admin Config Logs || Explorer
FileZilla Start Admin Config Logs E} Services
Mercury Start Admin Config Logs &) Help t
Tomcat Start Admin Config Logs E'. Quit
22:14:25 [main] All prerequisites found ~
22:14:25 [main] Initializing Modules
22:14:25 [main] Starting Check-Timer
22:14:25 [main] Control Panel Ready
22:41:58 [Apache] Attempting to startApache app..
22:41:58 [Apache] Status change detected: running
22:42:02 [mysql] Attempting to start MySQL app...
22:42:02 [mysql] Status change detected: running
W

U7 n-10 n start Tuga Apache wag MySQL ileiduldau
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