Mastering
TypeScript

A Beginner’s Guide

Adegoke Akintoye

LR



Mastering

TypeScript

A Beginner’s Guide

Adegoke Akintoye






All rights reserved. No part of this book may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including photocopying, recording, or by
any information storage and retrieval system, without permission in writing from the
publisher.

Copyright © 2024 by Adegoke Akintoye
First edition. April 1, 2024.
Juri Books (email: call.juri@outlook.com tel: +2349012885870 )

Disclaimer

While every precaution has been taken in the preparation of this book, the publisher
assumes no responsibility for errors or omissions, or for damages resulting from the
use of the information contained herein.


mailto:call.juri@outlook.com

Other Books By The Author:

Mastering JavaScript Array Methods: A Beginner's Guide to Simplifying Array

Manipulation

Mastering JavaScript String Methods: A Beginner's Guide to Simplifying String

Manipulation

Mastering Coding Test: 50 Problems with Solutions

Mastering Design Patterns in TypeScript: An Approachable Guide

Object-Oriented Programming In TypeScript: A Beqginner's Guide

Mastering TypeScript: A Beginner’s Guide

JavaScript: The Ultimate Guide to Interview Questions

Integrating HTMX with Laravel: An Approachable Guide

Object-Oriented Programming in PHP:An Approachable Guide

Functional Programming in TypeScript: An Approachable Guide

Laravel Guide

Mastering APl Development with Laravel

HTMX Guide

Lumen llluminated

Easy, Fast, and Practical PWA



https://go.kintoye.com.ng/EasyFastPracticalPWA
https://go.kintoye.com.ng/Lumen-Illuminated
https://go.kintoye.com.ng/HtmxGuide
https://go.kintoye.com.ng/LaravelApiDev
https://go.kintoye.com.ng/LaravelGuide
https://go.kintoye.com.ng/ts-fp
https://go.kintoye.com.ng/php-oop
https://go.kintoye.com.ng/HtmxPlusLaravel
https://go.kintoye.com.ng/js-interview-guide
https://go.kintoye.com.ng/ts-beginner
https://go.kintoye.com.ng/ts-oop
https://go.kintoye.com.ng/ts-dp
https://go.kintoye.com.ng/MasteringCodingTest50
https://go.kintoye.com.ng/JSStringMethods
https://go.kintoye.com.ng/JSStringMethods
https://go.kintoye.com.ng/JSArrayMethods
https://go.kintoye.com.ng/JSArrayMethods

Table of Contents

Other BoOKS BY The AUNOT:......couiiiiieeee ettt sttt ettt e st e e s ba e e e e e e s 5
PLOTACE. ..ttt ettt ettt et h e bbbt e bt et e ae et e et e beeeabe s 9
WY TYPESCIIPL?. ... eieiteeieete ettt ettt ettt et s et e st e e bt e st e e bt e sabe s bt esabe e bt e esasbeeasasaeeenasseeas 9

HOW t0 USE ThisS BOOK.....cciiiiiiiiiiiiieiieeeteecte ettt sttt et e satae e e s s aaae e e s sssnsenaees 10
Embracing the TypeScript JOUIMEY.........cocuiiiiiiiiiiiieeieeieetee ettt ettt et sae e b e e 10

Let'S GOt STATTEA. ...ceueeeiieeiteeeieete ettt ettt ettt e bt e st e bt e st e e bt e st e e bt e sabe e st e easeesneesaneeneenns 10
Chapter 1: Introduction t0 TYPESCIIPL..c.ueiruieriierieeieerteeie ettt ettt sttt s et esbe et e s be e st e saeeeeas 11
WAt IS TYPESCTIPL?..eeieeiiieeeiieeete ettt ettt e e e st e e st e e s bt e s sabaeessbaesssbaeensseeenssaesssaessseennnns 11
TypeScript: A Supercharged JAVASCIIPL.......ccovutirieriieiieeieeteete ettt ettt st aeee s 11
Static Typing: Preventing Mistakes Before They Happen..........ccccueevervieeriieeneenieeneeeieeneesveeennns 11

The Evolution of JavaScript and the Rise Of TYPeSCIiPL......c.ccovtiriirriieriieirierieeeeeeeete e 11
Key Features Of TYPESCIIPL.....ccviiiieiieeiierieeeieesiteeteestteete et e steeteesaeesseesssaesseesssessseesssseesnssseesnnseeens 11
CONCIUSION. ..ttt ettt et sa ettt e e b e st esbt et e e st e s bt e b e sate st esbeeatesbeeaneesane 12
Chapter 2: Setting Up YOUr ENVITONMENL.........ccciiriiiriieeeriieeniieeniieesiteesieeesieeesseeessseesssssseesssssnsesaeesns 14
INStAllING TYPESCTIPL...ceutiiiieeieiiteeteet ettt ettt ettt e st s bt e st e e bt e s abeebe e e s abbeessaateessasteesnnees 14
Step 1: INStalling INOAE.S...ccuuviiriieiriiiiiieeieeeteeete ettt ste e s sate e s saae e s aaeessaeenssaeess 14

Step 2: INStalling TYPESCIIPL.cc.uveiiuierieeiteeie ettt ettt ettt ettt e st e s e st e saaesneeaees 14
Choosing a Development ENVIFONIMENL........ccocuiiiriieniieeniieeniieenieeesieeseieesseeessssneeesssssssseessssssnsneees 14
POPULAT OPTIONS. . .eietieeeiieeeieeeetee et e ettt eeeteeestteeesaaeeessaeessseeesssaeasssaesssssasssseesssaesssesesssssseesesnnsssnes 15
Setting Up Visual Studio COde.........coovuiiiiiiiiiiiiiiieiniieceiee sttt steessire e st e e sbeeesreesssssraaeesenas 15
Compiling Your First TypeScript PrOGram........cccevutiriiiriienienitenieeieeste sttt ettt 15
WItING TYPESCIIPE COU...ceiuviiiiieiiiieerieeecte et este st e e stteesteeesbaeesseeessseessssaessaseessnsssssaeessnnnns 15
Compiling TypeScript t0 JAVASCIIPL......cevrieeriieeieiiteeieeiteeee ettt ettt e sbe e s sabe e e s s 15
RUNNING YOUT PrOGIaM........ceiiiiiiiiiiiiiieeeeeteeeeeitee ettt e e e sttt e e s stae e s ssnteeeessnsnaeeeeeesessnnnnnns 16
CONCIUSION. ..ttt ettt st sa bttt e b e st e s bt et e e st e ebe e b e sate bt esbeentesbeeaneesanee 16
Chapter 3: TYPeSCTIPt BASICS....cccuutiriiiiiriiieiiiieriteesite et erteeeste e s steessire e s reessaaeessaessssaesssseaeessssnsesaeeens 16
Variables and Data TYPES........cocuteeierrierieiiieeie ettt et ste et st et esteesatesabesbeesate e s nbeeessnseeesansaeenans 17
Declaring Variables........ccuuiiriiiiniieiiieeieeeteeete ettt s e sre e s ste e s s te e s sabe e s abeessataessaraesnnaeesnnnns 17
BaSiC Data TYPES.....uueiiiiiiiiieeieite ettt ettt ettt e s et e e s st e s s bt e e s e e ra e e e s e raaaaaeeeees 17
FUNCtions and Paramieters..........eieuieirieeiniieinieeerieessteessireessieeesaeesssseesssseesssseesssseesssseessssesssssesssssaeesns 17
Interfaces and CLASSES.........cocueriiriiiirieieeieetee ettt ettt ettt sb e b st sbe e st e e sate e s b e e eaneeeans 18
IIEETTACES. ...ttt ettt et et e b et st ae e bbbt e st e et e e s abeeeanas 18
ClASSES. .ttt ettt ettt ettt st b et et b e s at e a et e bbb s ae bt e ab e e e b e e e bt e e neeeanee 18
Modules and INAMESPACES........c.ueierreeriieiriieeniieesitteesreeesreeesteessseesssteesssaesssseesssssessssssesssssssssaeessssnns 19
IMLOAULES. ...ttt ettt sttt e e be et st e s bt et e et e s bt e s st e e sabeesabeeenee e 19
INAIMIESPACES. ..ceeeueeteeeeiiiteeeeitee e e ettt e e e sttt e s eeateeeessasteeessssaaeesessstaeeassssteesssassaeesssssraeeeeesssssnsssnsssssnns 20
CONCIUSION. ..ttt ettt st sa bttt e b e st e s bt et e e st e ebe e b e sate bt esbeentesbeeaneesanee 20
Chapter 4: AdVaAnCed TYPES....cccuueierrieriieiiiieeriteirite et e st e ssaeessteesssteesssteessseeesssessssaessseesssseesnsseesnsses 20
Union and INterseCtion TYPES........cceicuerieruirrierienitrteetenteete sttt st eese et st e s stesse e sesabesseesseeseneeeans 21
UNIOIN TYPES..etteeieitteeeeiteee ettt ettt e sttt e e sttt e e e st e e e s bbe e e sssbaeeessasateeessssbaaessnsaaeeassssaaeeessnnnnnns 21
INEETSECEION TYPES. . eueiiieiiiiieeieitte ettt ettt e et e e et e e s earb e e e eeasateeseensaaeesemraeesesnnnnnnrnnnnee 21
BIIUITIS ..ttt et sttt e st e st e st e e e sbe e e bbeeebaeesnnraeeeeeaas 22
LLIEETALS. .ttt ettt et b et ettt et sb ettt e e bt b st sae e bt et e e bt e be et e sbeeeareeas 22
GIIETICS. ..t ettt ettt ettt e ettt e et e e et e s ab e e e e ab e e e ab e e e st e e e bt e e eabbeeeabaeeembaeeembaesensaeesennnes 22
TYP@ ASSEITIONS. ....eveeieeuiiieeeeiirteeiertteeeestteeeeeitteeseenrrteeeeanraeeseeasraeeseassrteesesssaeessasnraeeeeeessssessssnnnnnnrrnnee 23
CONCIUSION. ...ttt ettt et e s e e bt e st e et e s st e e b e e s ae e e bt e sabe s s e e ssbe e st enneesaseesennees 23

Chapter 5: Working with Classes and INterfaces............coceevererrerieninienienenieneceeeeeereeeree e 25



LSS e e e e e e e e e e e e eeeeesesesesesesasesaeasaseses e annnannnnannnnnnnnnnannnnnnnnnnnnnnnnnnnnnnnnnteerarnnnnns 25

DEfiNING @ CLASS....cccuieeiieiieiieeieeeteecteeete et e et e st e st e et eesste e teessbe e seessseesssasssaesseeasseesseessseesseansseenns 25
Creating an Instance 0f @ Class.......cccueeeererieriiniinienieiercteteete ettt st sre e 25
IIEOTTACES. .. ettt ettt ettt et e e s bt et e st e s bt et st e bt et e e at e he e e bt e e bt e e nteennee 26
Defining an INTErfaCe. ... ..cocueviiriiiiiieeeeee ettt sttt sttt et s bee s nee e 26
Implementing an INEETTACE. .........c.oviiriiiirieeee ettt ettt 26
Class INNETIAIICE. ......ccutiruieierierteeteeteete ettt ettt sttt et e et e b et st e s bt et e st e bt e s st e e sabeesaseeenneenane 27
Access Modifiers: Public, Private, and ProteCted...........oovvevuveevieeiiiieiiieieeeeeeeeesessvseesssseesseeeeas 27
Static Properties and MethOds.........coueoeiuirienirrenieteeetee ettt sttt 28
CONCIUSION. ...ttt ettt ettt e st e bt e e at e e bt e e ab e e beesab e e bt e sabeeseessbeenseensbesaseeeannees 28
Chapter 6: Functional Programming in TYPeSCIIPL......cccueeteruiriieriiniinienierienienieeteetesiee et e e 29
Understanding Functional Programming.............ccueeeiieeriieeniieeinieeenieeesieesseeessseessnsseessssssnsseessssnns 30
LS L 00 1Tl <] 0] TP PR PPt 30
ATTOW FUNCLIOMS. ...ttt ettt et s et e s et e s et e e s b e e e ssbeeeasbeeemsaeeeareesensaeeeeas 30
CallDaCKs and PIOIMISES. .....cocuirutrterietieienitetteteeitete ettt ettt s e et et et s bt e b s e st e be st e sbeeneesane 30
ASYIIC/AWAIL..vteeeeiiitee ettt ettt ettt e e ettt e e s sttt e s s sttt e e e e ssaae e e s ssaeesesssaeeessssaaeasssbaaaeeeeesesssssnnansrnes 31
Functional Programming Concepts: Map, Reduce, Filter............cccceeverirniniiniinenienieienieseeeeeeenne 32
1L 0 OO PO OO PO PP UPPPPPPPPRN 32
REAUCE. ..ttt et e e s bt et st e s bt et e et e s bt e st e e et e e eabeeebeenas 32
LTttt e et e bt e st e e bt e st e bt e et e e bt e e ae e e be e e b e e bt e eaneeas 32
CONCIUSION. ..ttt ettt sa ettt s bt e b st esae e b e e st e s bt e besate st esbeentenbeeaneenanee 32
Chapter 7: Managing Large CodebDases.........cc.uieuiiiriiiiiiiieiiiieenieeeriteesteeesreeesreessaeesssseaaeeessssssneaeesns 33
Namespaces and MOAUIES..........ccooveririiriirirereeeteeeese ettt sttt st s sre e s s e e smeeene 33
INAIMIESPACES. ..ceeeuevieeeeiitetieiite e e ettt e e s sttt e s ebaeeeessubaeeessassaeesssssaaeeessssaeessssssaeessssraeessesesssnnssnsnsnssnn 33
IMLOAUIES. ...ttt ettt ettt et a et e e bt e b e st e sbt et e et e s bt e s st e e eabeeenbeeebeenas 34
Code Organization and SITUCLUTE. ........ceeeeerereerriieerrteeesieeesteessreesssseesssseessseesssseesssseessssssssesesssssnsesees 34
Advanced Types for Modeling Complex Data StrUCTUTES........c..ccoervverierreesieriienenieneeneeseeneeseeeeneens 35
Decorators for Meta-ProgralmmiNg.........cc.eecueereerrieeiieerieeseesieesreesseesseessessssesssessseesssesssssssesssssessnnnes 35
CONCIUSION. ..ttt ettt ettt et s ettt et s bt be st esat et e e st e s bt e besate st e b eentenbeeaneenanee 36
Chapter 8: TypeScript With FTameWOTKS. ........cccciiiiiiiiiiiiieieeeccrteeeecee et sere e e s s aanee e e eas 36
TyPeSCript With REACK.....ccutiiiiiiiiiieeete ettt ettt a et e e e sareeeas 36
Setting Up a TypeScript REACE PTOJECT.......cciiriiiiiiiiiiieeeiteeeeiteee ettt e s e e e e eee e s 36
TypeScript With ANGUIAT......cc.ciiiiiiiieeeee ettt sttt et s b s be e s saeeseneeens 37
Setting Up a TypeScript ANGUIAT PTOJECE.......ccccvviiriieiiieiieeeieecteceite et esaee e e s sve e s sareesaaeee s 37
TYPESCIIPE WIth VUE. S ittt ettt st e e e eaee e 38
Setting Up a TYPeSCIIPt VUE PTOJECT.......uiiiiiiiiiiiiiiieeieiiieeeeeiteeeeet et e e saee e e s aeeee e 38
CONCIUSION. ..ttt ettt ettt et s ettt et s bt be st esat et e e st e s bt e besate st e b eentenbeeaneenanee 39
Chapter 9: Testing and Debugging TYPESCTIPL.......ueeruierriieiiieeeiieeeireeeireesreesseeesreeessseaaeeesessansaeeeeens 39
Understanding Testing in TYPESCIIPL....c...eivtirrieiriieniieriteeieeite st ettt steeseesatessaeessabeeesasaeessneas 39
TYPES OF TOSES. ...ttt sttt ettt et e e s bt et e sat e st e et e eatesb e e besaeeenbeeesteennbeesaneanas 40
Setting Up a Testing ENVIFONMENL.........ccivviiiiiiiiiiiiiiieiiieiiteeieeere e saeesennee e e 40
INSTALIING JESK....eieiiiiiieiiieeiie ettt erte et e e st e e s e e e st e s aeessabeessateessseesssssbaaaeessssssaeessnnses 40
WIIHNG YOUT FITST TOSE..ceiueiiiieiiiiieeieteee ettt ettt st e e e s st e s s sasesane e e eeeeeeeeeeennnns 40
DebUGEING TYPESCIIPL.c.uvvtieiieieiieieiieeete ettt e et e e ste e s steesateesstseessaeesssaeesssaeesssaesnsseesssseessssseeeeens 41
SOUICE MLAPS. ...ttt ettt e ettt e s ettt e s e bb e e s e aba e e e s sare e e e e asaaee e e s nsnsnssnneaeaeeeees 41
Using Visual Studio Code for Debugging...........cceeeueieiiiiiiriieiieeiecieeeieeciee e eriee e evee e veee e 41
DEDUGZING TESLS. ....c.veeuteriiiiiiteeteettet ettt ettt ettt s e sb et s e sbe e b e st e sse e beeebeeesnteeenbeenaneenns 41
CONCIUSION. ...ttt ettt et e st e e bt e s at e e bt e s ab e e bt e s st e e bt e sabeeabeensbeenseesabesaseeeennees 42

Chapter 10: Real-world APpPIiCatioNS.........ccueeueriirieriienieteeteeteereest ettt s sre s saee e 42



Building a Web Application With TYPeSCTIPL......cccuertirieriiriiiieieneerienteseeee ettt 42

Setting UP the PrOJECL....cccuviieeiieeeiieeeiieeeteeeeee ettt e st e it e e st e e sae e s s beesssaeesssbeessseesssseessnsnneeeens 43
WIting the APPLICALION. ....cccuiiiiiiiieeieeiteete ettt ettt s et e st e et e s be e e ssbeeesnsbaeesanneeenans 43
Fetching Data from @ REST APL.....ccuiiiieiieieciecteete ettt see et saeeae e ee v ssae et e essaa e 43
COmMPIlING TYPOSCIIPL. . utteiiieiierieeiteeteet ettt ettt e sat e st e e st e e b e e sabesbeessbaeesnsaeas 44
RUNNING the APPIICAtION......ciiiiiiiiiiiiiieeeteeete ettt e et e s ste e s ssaeeesabeesssteessenaeessnnnnes 44
Error Handling and Data Validation...........ccoeeierieririeniiienieeteeeeesieesie et sre et st sre e s sveesnee e 44
Validating Data With INtEIfaCes.........cueeueeiiieiiieiieeieeeeee ettt te e e e sree e e srbeeessbaeesevaaeenns 44
Performance OptimizZation TiPS........ccceeterirrierienieieetereete sttt ettt et s e e sre e s st e saeebeeaee s 45
CONCIUSION. ...ttt ettt ettt e st e bt e e at e e bt e e ab e e beesab e e bt e sabeeseessbeenseensbesaseeeannees 45
Chapter 11: Advanced TypeSCript PAtteIns........c.cocueeutrriirierirrieetenieerienteseeeteetesre et saee s ese st esseesseesanee 46
Design Patterns iN TYPESCIIPL...cceierurietieriiteeeeiiteeeeriiteeeeritee e e sttt e e ssteeessssreeeesssraeesssssnssssssseeaaeeeees 46
SINGIELON PALOIM......eiiiriiiiieieeiteieeeet ettt st ettt e be et e sbe b st e s bt e be e b e saeenesaneeaee 46
FaCLOTY PaTOIM....ceiiiiiiiiiiiiiiee ettt ettt s st e e s st e e e e s bt e e e s abaeessasbaeessnsaeeesssnnns 47
Advanced Generics and Type Manipulation..........cc.ccoeerueriererrernienieseneeneeeesteseeeesreeeseeeesseeesneeenns 48
CONAIIONAL TYPS..etiiutitiriieiriiierite ettt et e et e st e e setaeesrteeesbaeessbeeessseesssseesssseessssessseesssaeessssnsssees 48
IMAPPEA TYPES...cueeiiiiieiieeitete ettt ettt st ettt et ettt sa ettt e s bt e bt st e sat et e et e sbeebesatesbe e beenee e 48
USING CONAItIONAL TYPES...ceeouiiiiiieiiiiiiiiieieitteseteeeeieeesteessiteessiaeesteeesaeeessseeesssaeesssessssseessesssssseessnnnes 49
CONCIUSION. ..ttt ettt sa ettt s bt e b st esae e b e e st e s bt e besate st esbeentenbeeaneenanee 49
Chapter 12: Enhancing Your TYPeSCIiPt PTOJECES.....ccccuuiiriuiiiniiieirieeeriteeiieeesteesieeesieeesaeeesveeesanneeaeeens 50
Setting Up a Build Process with Webpack and TypeScript.........cccceeeeveerierienennieneenieieneeeeeieene 50
WAt 1S WEDPACK?..... ettt ettt s e e st e e saa e e s sasbaa e e e e esanaeaeessnnnnns 50
Integrating Webpack With TYPeSCIIPL......cceivuiriiriiiirienititeeteeet ettt 50
Linting and Formatting TYPeScript Code........ccccuiiiriieriiiiiiieeeieeesreeseeeseeesreeesseeeseaeeessseessssseeaeens 52
ESLINt QN POTET.....c.eeitiriiiiieieeitet ettt sttt ettt et a st s e sbe e st e s beesenaeeenneens 52
Setting Up ESLint and Prettier........coccieieiiiiiniieeeieeesieeeeieecsie e st e ssireessreesiaeeseaeessanaeesssssnsnneaeens 52
Continuous Integration and DeplOYMENL.........ccccevuiirieriiiiniieeiierie ettt e s e e s sre e e s aeees 53
GitHub Actions fOr CI/CD......ccciitiierieieeteeterieetesite ettt et et s et s b e sat et e stesatesaessse s st esseeseenas 53
CONCIUSION. ..ttt ettt ettt et s ettt et s bt be st esat et e e st e s bt e besate st e b eentenbeeaneenanee 53
Chapter 13: Embracing TypeScript Ecosystem and COMIMUNILY........cccceeerveeriieenireersireesnireessineesseeeeenns 54
The TypeSCript ECOSYSIOIML...c..ciiutiiiirieriiitieteniterte ettt ettt ettt et et s e sbe st sae e se et e saseesaneesanee s 54
DefinitelyTyped: The Repository of Type Definitions...........cccceeeeeriiiiieniiiciieniecieeiee e 54
Popular Frameworks with TypeSCript SUPPOIT.......c.cocerieriirienieieriereeereeseeeeeee et 55
Tools and Utilities for TypeScript DevelOpmMeNt...........cccueeveerieeeieiiienieesieeereesieeeieeeireeeseneeenens 55
Engaging with the TypeScript COMMUNILY......ccceerteririiirierieeieneerrerestt ettt e e e e 55
Online Forums and Discussion Platforms.........co.ceeeirerieniiniinienieieeteseeieseeeeiee et 55
Contributing to OPen SOUTCE.......cc.covuiiiirieriieierteeeteeteee ettt ettt sseesre et s e e sseesseeesaneenas 55
StaYING UPAAted......ccceviieiiiieiieieiieeeieeete et et e et e esteessiteesate e sateessaeesseaaeeessssssseessssssssneeeenns 56
CONCIUSION. ..ttt ettt sa ettt s bt e b st esae e b e e st e s bt e besate st esbeentenbeeaneenanee 56
AAPPDEIIAICES. ...ttt ettt ettt st e b e et e bt e st eeat e et e bt e s b e e bt e e a bt e bt e et e e h e e e ab e e bt e et e e ateenbeeenareeean 56
Appendix A: TypeScript Cheat SHEet.........co.eivuiiieriiriiiereeeeteeteeeterte ettt s 57
BaSIC TY PRS- teeieitteeeett ettt e e e sttt e e sttt e e s s bt e e e e s bt e e e s s bt a e e s e bbe e e e e abaaeeeeeeeeannanns 57
IIEETTACES. ...ttt st a ettt e b e et s e b et e aa e e ab e nr e e e b e e eane 57
CLASSES. ..ttt ettt ettt sttt e e bt e et e e bt e e a et e bt e e a b e e bt e e at e e bt e e at e e bt e eae e e e nteeeenaeeeeneeean 57
FUNCHONS. ..ttt saba e e e s anae e e s s asrnaee s 57
GIIETICS. ..ttt ettt ettt ettt e et e e e bt e e e ab e e e s bt e e bt e e e bt e e eabbeeeabeeeenbeesanbteeeeennnneeeeas 58
ENUITIS ..ottt aa e e aa e st e e bbb e e e e e anne s 58

A QVANCEA TYPES.ceiutiiieiieieiieerite ettt et e srteeertte e st eesteeessbeesssaeessteesssteesseesassaesnsseesssseesnsseesssseennnes 58

Appendix B: Resources for Further Learning...........cccceceeeerernienienennenienenientesieeteseesveeesveesseeenas 58



AppendixX C: ANSWETS t0 EXEICISES. ...cccutirierriieriieeiiiniienitterte et et e ste et e saeessaesbeesiaesstaesssseeessnsaeesnns
GlOSSATY ...veeeereeeiieeeiiee et e ettt e ettt e e ette e sttt e sbeeestaeeesaseeesasae e sseeessseeesbeeesseeassseeensteesnssaeeesssnsssaeessnsssseeeeenns



Preface

Welcome to "Mastering TypeScript: A Beginner’s to Guide" a journey into the world of
TypeScript designed with you, the beginner, in mind. If you're stepping into the world of
TypeScript, you might be coming from a variety of backgrounds—perhaps you're new
to programming, maybe you've dabbled in JavaScript, or you could be a seasoned
developer looking to expand your skill set. No matter where you're starting from, this
book is crafted to guide you through the intricacies of TypeScript in a clear,
understandable, and engaging way.

Why TypeScript?

In the ever-evolving landscape of web development, TypeScript has emerged as a
powerful tool for building robust, scalable, and maintainable applications. It extends
JavaScript by adding types, thereby offering a tighter grip on your code and catching
errors early. But why choose TypeScript over plain JavaScript? The answer lies in
TypeScript's ability to enhance code quality, readability, and developer productivity.
Throughout this book, we'll explore these benefits in depth, demonstrating how
TypeScript not only improves your immediate coding experience but also sets a
foundation for a future-proof career in development.

How to Use This Book

"Mastering TypeScript: A Beginner’s to Guide" is structured to gradually build your
understanding and skills in TypeScript. We start with the basics—setting up your
environment, understanding the core concepts, and writing simple TypeScript code. As
we progress, the concepts become more advanced, delving into the depths of
TypeScript's capabilities and exploring how to use TypeScript in real-world scenarios.

Each chapter is designed to be self-contained, focusing on specific topics while
building on the knowledge from previous chapters. You'll find a mix of theoretical
explanations, practical examples, and coding exercises. The examples are carefully
chosen and explained with the beginner in mind, ensuring that you not only learn how
to write TypeScript code but also understand the 'why' behind it.

Embracing the TypeScript Journey

Learning a new language or technology can be daunting, but it's also an exciting
adventure. As you embark on this journey with TypeScript, remember that patience
and practice are your best allies. Don't hesitate to re-read sections, try out examples in
your own editor, and experiment with variations of the code you encounter. The



exercises at the end of each chapter are there to challenge you and reinforce your
learning, so make the most of them.

This book is more than just a guide; it's a companion on your journey from beginner to
expert in TypeScript. Whether you aim to use TypeScript for front-end or back-end
development, within frameworks like React, Angular, or Vue, or even for building full-
scale applications, you'll find the knowledge and tools you need within these pages.

Let's Get Started

Your adventure into TypeScript begins now. With each chapter, you'll move closer to
mastering TypeScript, equipped with the skills and understanding to tackle any
challenge that comes your way. So, open your editor, roll up your sleeves, and let's
dive into the world of TypeScript together. Welcome aboard!

Yor feedback will be highly appreciated. You can reach me here:
call.juri@outlook.com
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Chapter 1: Introduction to TypeScript

Welcome to the beginning of your TypeScript journey! This chapter is your first step
into a larger world of web development with TypeScript. We'll start at the very
beginning, introducing you to what TypeScript is, its history, and why it's become such
a valuable tool for developers.

What is TypeScript?

Imagine you're building a complex LEGO set. If you try to fit a piece meant for another
set, it won't work, right? TypeScript works similarly for JavaScript, the programming
language used to create interactive websites. Just like how the correct LEGO piece
makes your model look awesome, TypeScript ensures the pieces of your code fit
together correctly.

TypeScript: A Supercharged JavaScript

TypeScript is like a superhero version of JavaScript. Developed by Microsoft, it adds
new features to JavaScript, making it more powerful and easier to work with. The most
important feature TypeScript adds is static typing.

Static Typing: Preventing Mistakes Before They Happen

Static typing is like having a friend who double-checks your work as you code,
ensuring you don't make mistakes. For example, if you're writing a program that
calculates the total cost of shopping items, you wouldn't want to accidentally add a
shopping item's name to the total cost. Static typing helps catch these mistakes by
making sure you're adding numbers to numbers, not numbers to text.

The Evolution of JavaScript and the Rise of TypeScript

JavaScript was born in 1995, making websites interactive and dynamic. However, as
websites grew into complex web applications, JavaScript's flexibility sometimes led to
errors that were hard to track down. TypeScript was introduced in 2012 to help
manage these complexities, offering a way to catch errors early by checking the types
of data being used in the code.

Key Features of TypeScript

TypeScript enhances JavaScript with several key features:



» Static Type-Checking: Imagine a spelichecker, but instead of checking spelling,
it checks that the data types (like numbers, text) are correctly used in your code.

* Type Inference: TypeScript is smart enough to guess the type of data you're
working with, even if you don't explicitly say it.

* Type Annotations: This is where you tell TypeScript exactly what type of data
you're working with. It's like labeling your data to avoid confusion.

* Interfaces and Classes: These are tools for organizing and structuring your
code, making it easier to manage, especially as it grows larger.

* Advanced Types: TypeScript introduces more specific types, like enums (which
let you define a set of named constants) and tuples (which let you create a list
where each item can be a different type).

Example: A Simple TypeScript Program

Let's look at a simple example to see TypeScript in action:

function greet(name: string): void {
console. log("Hello, " + name);
}

greet("Alice");

In this example, we have a function greet that prints a greeting message. The
(name: string) partis a type annotation, telling TypeScript that name should
always be a string. The : void means this function doesn't return anything. When we
call greet("Alice"), TypeScript checks that "Alice" is indeed a string. If we tried
greet(42), TypeScript would show an error because 42 is not a string.

Conclusion

This chapter introduced you to TypeScript, explaining its purpose, evolution, and key
features. With TypeScript, you can catch errors early, making your code more robust
and easier to maintain. As we move forward, we'll dive deeper into how to set up your
environment for TypeScript and start writing your own TypeScript code.

Remember, learning TypeScript is like learning any new skill: it takes time and
practice. Don't worry if some concepts don't click right away. Keep experimenting with
the examples, and soon you'll find yourself becoming more comfortable with
TypeScript.



Appendices

The appendices section of "Mastering TypeScript: From Beginner to Expert" is
designed to provide you with quick references, additional resources, and answers to
exercises included throughout the book. This section is an invaluable tool for
reinforcing your learning and ensuring you have key information at your fingertips.

Appendix A: TypeScript Cheat Sheet

This cheat sheet is a quick reference guide to the most commonly used TypeScript
syntax and concepts. It's designed to help you recall syntax and features without
having to search through the book's chapters.

Basic Types

let isDone: boolean = false;
let decimal: number = 6;

let color: string = "blue";

let
let

list: number[] = [1, 2, 3];
tuple: [string, number] = ["hello", 1;

enum Color {Red, Green, Blue}

let
let
let
let
let

c: Color = Color.Green;
notSure: any = 4,

unusable: void = undefined;
u: undefined = undefined;
n: null = null;

Interfaces

interface Labelledvalue {
label: string;

}

function printLabel(labelledObj: LabelledValue) {
console. log(labelledObj. label);

}

Classes
class Greeter {

greeting: string;
constructor(message: string) {
this.greeting = message;

}
greet() {



return "Hello, " + this.greeting;

Functions

function add(x: number, y: number): number {
return x + vy;
¥

let myAdd = function(x: number, y: number): number { return x + vy; };

Generics

function identity<T>(arg: T): T {
return arg;
b

Enums

enum Color {Red, Green, Blue}
let c: Color = Color.Green;

Advanced Types

type NameOrNameArray = string | string[];
function createName(name: NameOrNameArray) {

if (typeof name === "string") {
return name;
} else {

return name.join(" ");

}

Appendix B: Resources for Further Learning

This section lists additional resources for further exploration of TypeScript and related
technologies. It includes official documentation, online courses, community forums,
and more.

» Official TypeScript Documentation: https://www.typescriptlang.org/docs/

» DefinitelyTyped: Repository for high quality TypeScript type definitions.
https://definitelytyped.org/



* TypeScript Weekly: A weekly e-mail roundup of TypeScript news and articles.
https://www.typescript-weekly.com/

» Stack Overflow: A valuable resource for finding answers to specific TypeScript
questions. https://stackoverflow.com/questions/tagged/typescript

Appendix C: Answers to Exercises

This section provides solutions to the exercises provided at the end of each chapter.
It's structured by chapter, allowing you to easily find answers and compare them with
your solutions.

(Note: For the purpose of this example, specific exercises and their answers are not
listed. In the actual book, this section would contain detailed answers and
explanations for each exercise presented in the chapters.)



Glossary

This glossary provides definitions for key terms and concepts used throughout
"Mastering TypeScript: From Beginner to Expert." It's designed to help you quickly
understand the fundamental elements of TypeScript and programming principles.
Whether you're a beginner or looking to refresh your memory, this glossary is your go-
to resource.

A

Any: A TypeScript data type that can represent any JavaScript value. It is used
when the type of a variable is unknown or can change.

Boolean: A basic data type in TypeScript that can only be true or false. Itis
used for logical operations and conditions.

Class: A blueprint for creating objects. Classes encapsulate data for the object
and methods to manipulate that data.

Compiler: A program that converts TypeScript code into JavaScript code. The
TypeScript compiler checks for errors and then outputs JavaScript that can run
in any browser or JavaScript environment.

Compilation Error: An error detected by the TypeScript compiler during the
process of converting TypeScript code into JavaScript. These errors often relate
to type mismatches or syntax issues.

Decorator: A special kind of declaration that can be attached to a class
declaration, method, accessor, property, or parameter. Decorators use the form
@expression, where expression must evaluate to a function that will be
called at runtime with information about the decorated declaration.

Dependency: In the context of programming, a dependency is a piece of
software required by another piece of software to function correctly. In
TypeScript projects, dependencies are often managed through npm or yarn.



Enum: A TypeScript data type that allows for the definition of a set of named
constants. Enums can be numeric or string-based.

Export: A keyword used to make classes, interfaces, functions, and variables
accessible from other modules.

Function: A block of code designed to perform a particular task. Functions are
fundamental building blocks in TypeScript and JavaScript.

Generics: A tool that allows for the creation of components that can work over a
variety of types rather than a single one. This adds flexibility to functions,
classes, and interfaces.

Interface: A TypeScript structure that defines the shape of an object. Interfaces
are used to specify the expected structure that objects should conform to.

Literal Type: A type that represents a specific value in TypeScript. For example,
type Direction = "up" | "down"; defines atype named Direction
that can only be either "up" or "down".

Module: A file within a TypeScript project that contains code (classes, functions,
variables, etc.). Modules help in organizing code into separate units of
functionality.

Namespace: A way to logically group related code. This can be useful in
organizing large codebases by wrapping related functionalities within a named
container.

Object: An instance of a class. Objects can contain data (in the form of
properties) and code to manipulate that data (in the form of methods).



Promise: An object representing the eventual completion (or failure) of an
asynchronous operation and its resulting value.

Static Typing: A feature of TypeScript that allows for checking the types of
variables at compile time. This helps catch errors early in the development
process.

String: A sequence of characters used to represent text in TypeScript and
JavaScript.

Tuple: A TypeScript type that allows you to express an array where the type of a
fixed number of elements is known, but need not be the same.

Type Annotation: A TypeScript syntax used to explicitly specify the type of a
variable, function parameter, or return value.

Type Inference: The ability of TypeScript to automatically deduce the types of
certain expressions, reducing the need for explicit type annotations.

TypeScript: A typed superset of JavaScript that compiles to plain JavaScript. It
provides optional static typing, classes, and interfaces to help develop large-
scale applications.

Union Type: A TypeScript feature that allows a variable to be one of several
types. It is denoted using the | symbol, e.g., string | number.

Variable: A named space in the memory that stores data. In TypeScript,
variables can store data of various types, and their types can be explicitly
defined or inferred.

This glossary covers the essential terms you'll encounter while working with
TypeScript. As you progress through your TypeScript journey, you'll become more
familiar with these concepts and how they apply to real-world programming scenarios.
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