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Swift 4

About the Tutorial

Swift 4 is a new programming language developed by Apple Inc for iOS and 0OS X
development. Swift 4 adopts the best of C and Objective-C, without the constraints of C
compatibility.

Swift 4 uses the same runtime as the existing Obj-C system on Mac OS and iOS, which
enables Swift 4 programs to run on many existing iOS 6 and OS X 10.8 platforms.

Audience

This tutorial is designed for software programmers who would like to learn the basics of
Swift 4 programming language from scratch. This tutorial will give you enough
understanding on Swift 4 programming language from where you can take yourself to
higher levels of expertise.

Prerequisites

Before proceeding with this tutorial, you should have a basic understanding of Computer
Programming terminologies and exposure to any programming language.

Execute Swift 4 Online

For most of the examples given in this tutorial, you will find a Try it option, so just use
this option to execute your Swift 4 programs on the spot and enjoy your learning.

Try the following example using Try it option available at the top right corner of the
following sample code box:

import Cocoa

/* My first program in Swift 4 */
var myString = "Hello, World!"
print(myString)

Disclaimer & Copyright

© Copyright 2017 by Tutorials Point (I) Pvt. Ltd.

All the content and graphics published in this e-book are the property of Tutorials Point (I)
Pvt. Ltd. The user of this e-book is prohibited to reuse, retain, copy, distribute or republish
any contents or a part of contents of this e-book in any manner without written consent
of the publisher.

We strive to update the contents of our website and tutorials as timely and as precisely as
possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I) Pvt.
Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of our
website or its contents including this tutorial. If you discover any errors on our website or
in this tutorial, please notify us at contact@tutorialspoint.com.

' tutorialspoint

ASYLEARNING



mailto:contact@tutorialspoint.com

Swift 4

Table of Contents

AbOUL the TULOFIAl....cciiiiiiiiiiiiiiiirir e s s sess e s sas s sss e sanesenns i
LT =T TP i
Prer@QUISITES cooiiiiiieeniiiiiiiriiiiiiiiiiinrieises e sse s st s s s aaassses st ssssassssssssstessssssssssssnssssssssssssssnessnsssssssssnnnnnnss i
Execute SWift 4 ONIINE ....cccoeiiiiiniiiiiiiiiiiiinnre s as s e s ss e s snn e se s ann e s sns i
Disclaimer & COPYIIZht......uueuuueeeeeeeeemimmmmeeeenemenieneiiiemeeeemmsesmmmsmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss i
Table Of CONTENTES ......cciiiiiiiiiiiiiicicrne e s s e s s s ar e s an e s an e s sne s snneaes i

1. SWIFT 4 —OVERVIEW ...ttt et e e s e s e st e ee e e s e s snnreneeens 1
2. SWIFT 4 —ENVIRONMENT ....outtititiieiiiiiiriee e eerrrert e e e e se st e ee e e s e s sbnnneneaesesesnsnsneneeans 2
o A T A TeT T 0 1] [T, =TS 2
LOCal ENVIrONMENT SELUP...ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesessseessssssssssssssssssssssssssssssssssssssnsnnnsnnnnnnnnnnnnnn 2

3. SWIFT 4 — BASIC SYNTAX ettt et e ettt et e e e e sttt e e e s e ssnbsrreeeeeeesesanansneneaeaesesssannnnne 6
(3T e T o A Ta T3 V7 A N 6
TOKENS IN SWIft 4 ...cuneiiiieiiiiiiiniinienie e as e s s e s s s e sas e sas e s sas e s sna s san e sananen 6
COMMENTS. ..ottt aee et s s s e e s e e e s e s s s s aa s s e e e s sessssssannaeessessssssnnnneessessssssnnnnnns 7
SEMICOIONS c..ueiiiiiiiieiiiiiiieie e es s e s e s s as e s sa e s b e s b s e s s e s b b e s snasesaassssnessssessnsasanns 7

e T LT P 7
KEYWOIAS .....ciiiiieiiiiiiiiiiieeieieeerteeennnsseeeseseennassssssssssesnnssssssssssesnnssssssssssennnssssssssesennnssssssssssssnnnssssssssssnnnnns 8

W it ESPACES..ccuuueiiiiiiiirieieiiitieernneieeeseeeernnsssseeseseennnssssssssseennnssssssssseesnnssssssssssesnnnssssssssssennnnssssssssssnnnnnsnnnns 9

I T | PPN 9
T AT =T T3 V7 it U 9

4. SWIFT 4 =DATATYPES ...ttt erscrtreree e s s e seserer e s e s e s s sesbnrsenesesesesansnsnenenesenenans 11
BUIIt-iN DAta TYPES cceverrrrrrereereeeeeeeeeeeeeeeeemmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 11
BOUNM VAIUES ...ccouneiiiiiiiiiiiiiitintienie ittt ss e sn s ssn e s sse s sss s sasesssnessssesssasssnesssnessanasanns 12
TYPE AlT@SES ..cceiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeteeeeeteesseesessssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssnnnnnnnnns 12

ii

' tutorialspoint

= MPLYEASYLEARNINIEG




10.

LY T ) (] 3SR

TYPE INFEIENCE ... rreeeeree e e e e eecneese e e e e e s esnnnsssnesnenes

SWIFT 4 —=VARIABLES .....coeiiiiiiee e
Variable Declaration............ccceeeiiiieiiiiinneniiinneeninneennnnennnenen.
B T2 Y4 T e = 4o T o TN
Naming Variables ........cccovvvmrriiiiiiiiiiieeneeiiicncneneesessee s

Printing Variables.........ueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeessnennnnne

SWIFT 4 — OPTIONALS ..o
Forced UNWrapping....cccccceeeeeciiiiineeennniessinneennessssssssesnnsssssssssssnnnes
Automatic UNnWrapping ....cccceeeeeeeiiiiiiiieennniiscnnineenessssssssssesnnnssnnes

OptioNal BiNdiNg .......ccceeeieeriiiiirirrrrrssssssssssssssssssssssssssssssssssssssssnnnes

SWIFT 4 —=TUPLES......cooiiiiiiiiiiiiiiiii s

SWIFT 4 — CONSTANTS ...eiiiiiiiiiiireeee e e e
Constants Declaration ............eeeeeiiiiiieeeeeeiniiiineeeeeeeeee,
B T2 Y4 T e = 4o T o TN
Naming Constants ......ccccvveeuuiiiiiiiiiienniiiiiniiineee.

Printing Constants..........eeeeeeeeeeieieeieniieennnninnininneeeneie.

SWIFT 4 — LITERALS ....eeccccccc e
INteger LIiterals ......cceeeeeeeeeeeeeeeeeeeeeeeeneeeneeeeeeeeeesesssesssssssssssssssssssssnses
Floating-point Literals .........cccceiiiirereeeiciiiiiieeecccenrreeeeeesceeseeeeenees
String LIterals .....ccoveeeeeeeeciceieeeeecccrrrrrerre e nnanaes

B0O0IEan Literals...c..cceeeeiereeenierereniereeenierenesierennnsereensseresnsserennsesennnns

SWIFT 4 — OPERATORS ...ttt
Arithmetic Operators ......cccceviiiiiiiiiiiiiiiiiin e

CompParison OPErators ........ccceviiieeennsiisiiiinenssssssssniineessssssssssssessses

' tutorialspoint

ASYLEARNING

Swift 4



11.

12.

13.

LOGICAl OPErators ......cceeeeeeeeeeeeeeeeeeeeeeeeeeneeeeesessssssssssssssssssssssssssssnnns
Bitwise OPerators .......c.ceveeeeeiiiiiiiineinniiiniiinnnnnissnsiinesnsseesaees
Assignment OpPerators.....ccccciiiiiiii
[ T3 T {0 T T=T £ 1 o] N
1V TR o0 1= ¢ 1 o T N

Operators Precedence.........cccceeeeeririissssssssssssssssssssssssssssssssssssssnnnes

SWIFT 4 — DECISION MAKING........oevttiiiiiniiiieeieeee e
if Statement .......cooeiiiiiiiiii
if-else Statement........ccccvveeiiiiiiiiiniiinin e
if...else if...else Statement..........cccevverrieriisiiisninneeneee
Nested If Statements........ccceeriiiriiiinniinniieniinee e,
Switch Statement.......ceevieniiiiniiiniien .

LI TR0 < 11 - 1 o N

SWIFT 4 = LOOPS ...
Lo T T o Yo T TN
SWift 4 — While LOOP cceeeeeiiiiiiiiiiiiiiiiccscsseessss s ssss s s e s sssssss s s s s s s sesssseeeens
Swift 4 — repeat-while LOOP.....cccvveeeiieiiiiiiissceeeeseeeeee e eeeeeeeees
Loop Control Statements........cccoerreeeeeiiiiiiiieemenncccenieeennnssseeseeeennnes
Swift 4 — continue Statement..........cccceveeriiiieeiiiiineinineeenninene.
Swift 4 — break Statement..........cccooveeiiineriiiiietiiiiieeii,

Swift 4 — Fallthrough Statement.........cceevviiiiiiiiiiiiiiiinn,

SWIFT 4 =STRINGS.....ooeriieririierrirer e eseireresesneres s
L0 =F ) =T T -
EMPLY StriNG..cceeeecceeeeeeeeccccrr e s s s e s ernen e s e e e e e nnnsssessssesennnns
String CONStANTS ...ccceeeeeeeciiriieeeieecce e e e rereeneee e e s e s e e nensssesssseesnnnnssnnns

String Interpolation..........ccoviiieeeeecccirrrrreccee e

Swift 4



14.

15.

16.

17.

Swift 4

StriNg CoONCAtENALION.....uuiiiiiiiiieiiiiiiirereireerirreressee s s rsesassssssssstsssnsssssssssssssnnssssssssssssnnnssssssssassnnnnsssnss 55
L] T T I ¥ o N 56
SErING COMPAISON ccciiiiiiiiiiiiiiiiiiii s s s s s s s s s e s s e s s s s s sssssssssssssssssssssssssssnsnsnns 56
SErING IErating cocviiiiiiiiiiiiiiii e e e e e 56
LTt Te LT T T 57
String FUNCLIONS & OPEIrators .....euuiiiiiiiiiieeiiiiiiiiiennsiisiiiinesnssisssiinesnsssssssssisssssssssssssssssnsssssssssssssnnnsssssss 57
SWIFT 4 — CHARAGCTERS. ..ttt ettt ettt e e e e s e st re e e e e s e s e s ansnereeeeesenans 60
Empty Character Variables .........eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssssessssssssssssssssssssnssnsnnsnnnnnnnnnns 60
Accessing Characters from StrHNGS .....cccvviiiiiiiiiiiiiiir e s s s e s s s s s s s s e s e s e sssssssnnnnnns 61
Concatenating Strings With Characters..........cccccveiiiiiiiiiniiirrccrrsrssssssssssssss s s sssssssssssssnnnnns 61
SWIFT 4 — ARRAYS ...ttt ettt e e e s e sttt e e e e s e s snereeeaeeess s nanssenanasenenns 62
CrEATING AITAYS cevueiiiiiiiiriuneiiiiniiirrtnssisiisiinmemssssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnes 62
AACCESSING ATTAYS..iiiierruneiiiiniiirrmnssissssiinmmmsssssssssisrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 62
IMOAITYING AFTAYS.cceeeeeeeeeeeeeeeeeeeeeeeeeeeeemssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 63
1EErating OVEr QN AITAY ..iccceeuiiiiiiiiieummiiiiniiineessssssssiimmsssssssssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 64
AAAING TWO AITAYS ..ceeeeeeiiiiiiiienenniiiiieteennsssssesseseesmsssssesssssesnnssssssssssssnnssssssssssssnnssssssssssssnnssssssssssssnnnsssssss 65
THE COUNT PrOPeITY .....ciiiiiiiieeccieiiiteeiessees s rresnessssseeseseenassssssssssesnnssssssssssssnnnsssssssssssnnnsssssssssssnnnnssssssnnnns 66
THe @MPLY PrOPErtY .....cciiiiiieeeiciiiiiiieieeceesreseennssssseeseseennssssssssssesnnsssssssssssennnsssssssssssnnnsssssssssssnnnnsssssssnans 66
SWIFT 4 = SETS ..ttt ettt e e ettt e e e e s e st re s e s e s e s nsstresesesesesnannsenenesenenns 68
CrEatiNg STS .ceeneeiiiiiiiiiiicc ittt ee e s s e e ernee s ss e e s s e esna s s sesseeesnnssssssssesesnnsssssssseeeennnsssssssseeennnnssssssseeennnnns 68
Accessing and MOodifying SetS.....cciiiiiiiiiiiiiiiiiiiii e s e e e s e e e e e 68
IEErating OVET @ Set.....ciiiiiiiiiriiiiiiiiiitiniiiiiiiieessssissiinsessssssssstiiessssssssssssisesssssssssssssssssssssssssssssssssssssssssnes 69
Performing Set OPEratioNns..........eeeeeeeeeeeeeeeeeeeeeeeeeeeeseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnnns 69
SWIFT 4 = DICTIONARIES .....oeiiieiireienirer et senireresesrtres e senenesesennenesesnenesssenenenesensnnnesens 70
Creating DICHIONAIY ..oiiiiiiiiiiiiiiiiiiiiiiiiiireinsiieitiressssssssstiressssssssssttnessssssssssssssssssssssssssssssssssssssssssssnsnns 70

\%

' tutorialspoint

= MPLYEASYLEARNINIEG



18.

Swift 4

Sequence Based INitialization........ccoeviiiiiiiiiiiiiiiiiiirr e e e 70
1= T 71
[ T Tot o] =T YA € o ¥ T 1 - N 71
ACCeSSING DICtIONANIES cocviiiiiiiiiiiiiiiiii s e e e e e e e 71
LAV L0 e 13 AV o= 0 1oL o o T = 72
ReMOVE KEY-ValUE PAirS......cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnnnnnnnns 73
Iterating OVer @ DIiCHiONAIY .....ciiiiiiiiiieiiiiciiircrreiiesiireeresessssssssessssssssssstsesnsssssssssssssnnssssssssssssnnnssssssssnnes 74
(00T V=T o A o LY - 1N 75
I LR Lo TV TN A o ] o T=] o T NN 76
LI L= 4T o TV o o T« =T o N 76
SWIFT 4 = FUNCTIONS ....cetiiiitiiciitttee ettt e e e st ee e e e s e s e s senenene e e s e sesaneneaenesenenens 77
FUuNCtion Definition .......cciveiiiiiiiiiiiiiiiiiitiiiieencnr s sa e e as e s asn e e 77
CalliNg @ FUNCHION ....uuiiiiiicicirissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 78
Parameters and RetUIN ValU S ........cccueeiiiieeiiiiiieiiiiiiiiiieesisneensseessssssse s ssssse s sse s ssse s sssssssssssssneses 78
Functions Without Parameters ..........eeeeeiiiiiieeieeiiiiiiieerecncereec e sass e e 79
Functions With RetUurn Values...........eeeeeiiiiiiieieiiiiiietreennncerre s sassse e e 79
Functions Without REtUIN ValU@S ........cceiviiiuueeriiiiiiiiieeieeniinnenrccn e ssssesss e sssssse e 80
Functions with Optional RetUIN TYPES ......ceeeeeeeeeeeeeeeeeeeeeemeemmmmmmessmsssssssssssssssssssssssssssssssssssssssssssssssssssssnns 80
Functions Local Vs External Parameter Names........coceeiieieieiiinneiiinnneiiieneiisneeimssesnmseesnsseessssee 81
External Parameter NAmES ......cceeiiiieiiiiiiniiiiiiieiiiiniiiiieieiseeeiessnesisstessnsseeiesssesssstessssstesessseee 82
Variadic Parameters.......oeeiiieeiiiiiiiiiiiiiteiiieeiiieieiiieneiesaeeiessnessessnessssssnesesssseesesssnessssssnesesssnsesenss 82
Constant, Variable, and 1/0 Parameters........cccceeeeeiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 83
FUNCLION TYPES & itS USAZE .ccuuueiiriiiiiieniciiriiieeienseesseeeenenssseessseeesnnssssssssesennnsssssssssesennnssssssssessnnnnssssssnnnes 84
USING FUNCLION TYPES ..iriiieiieeciiiiiiieeiennceisrereenesssssesseseenmssssssssseeennnssssssssssennnsssssssssessnanssssssssessnnnnssssssnanes 85
Function Types as Parameter Types & REtUIN TYPES ...cccvvriiiiiiiiennnniiiiiniiienssmsssssiimmesmssssiimesssssssssssane 85
(VL= =T N LU T Vot o T 86

Vi

' tutorialspoint

= MPLYEASYLEARNINIEG



19.

20.

21.

22.

23.

Swift 4

SWIFT 4 = CLOSURES .....cettttieiieiiitrette e errreree e e e s e s eirtrer e e e s e s e sesrnereeeeesesesnnnsneneaesensaons 87
EXPressions iN CIOSUIES .......eeeeeeeeeeeeeeeeeeeeeseeeeseessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsnnnnnnnnnns 88
Single EXpression IMPliCit REEUINS ....ccciiiiiiiiiiiiiiiiiiiiiiiirirrirrrrrrrrrrrrr s s s s s s s e s e s s s s e s s s e s s s s s s snnnnens 89
KNOWN TYPE CIOSUIES ..cevrrrrereereeeeeeeeeeeeeeeemmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 90
Declaring Shorthand Argument Names as ClOSUIES .........eeeeiiiiiiiiineeeiiiiiiisisnseeiniisssssseesssssssssssssessssses 20
Closures as Operator FUNCHIONS.......ccccciiiiiiiiiiiiiiiiiisiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 91
ClOSUIES @S Trailers...ccicseeeiiiieiiiiiiteiiiireiiiere et sssr e sas e s sas e s s sas e s ase e sessane s ssssanessssannesssnanes 91
Capturing Values and REfErence TYPES .....cccccceerrrrrrisrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnns 92
SWIFT 4 — ENUMERATIONS ...ttt ettt e e e s e s rereee e e s e seamsneneneaesesanans 94
Enumeration FUNCLIONAIItY .....ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeesesessssesssssssssssssssssssnnssnnnnnnnnnnnnnnns 94
Enumeration with Switch Statement...........coiveiiiiiiiiniii 95
Difference between Associated Values and Raw Values..........c.cceervieriiiinereiiiiniiiineneinnnnnennneeennene. 96
Enum with Associated Values.........cocueiiiiiiiiiiiiiiiiniiiiiieiineerere s ssssssesesssseene 96
Enum With RaW ValUes........ueiiiiiiiiiiiiiiiitiiiiiininniiinnciseecicsnesnsssessssseesessssessessssesssssssesesssseene 97
SWIFT 4 = STRUCTURES ..ottt ettt e s st re e e s e s e s aseneneneeenenens 98
Definition Of @ StrUCLUrE......ueiiiiiiiiiiiitiiitttee e s e sssn e s ssss e sesssneeae 98
Accessing the Structure and its Properties .......ccceeeeeiciiiiiieemeciiiiiiiieeneesseesinreennsssssssseesnnsssssesssessnnnsssns 98
Best Usage Practices Of STrUCTUIES .......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessessssmssssssssssssssssssssnsnnsnnnnnns 100
SWIFT 4 — CLASSES .....oeetiiiieeeeeiiierteee e e e sttt e e s e s e st er e s e e e s e s ssnesenesesesssssnsnenesesenenans 102
Class Identity OPerators......ccciiiieeeeiiiiiiiiieneesieeeireeernnssseesreseennsssssessesennnssssssssssesnnsssssssssssnnnsssssssssssnnnnns 104
SWIFT 4 = PROPERTIES ...coeiii ittt ettt e s s e seitreres e e e s s s senenenesesesssansnenenesenenns 106
oY =Te I o o] o 1=T o =T RUS RN 106
[T AVACS o TT=Yo Il o o o =1 o N 107
INStANCE Variables .........cciiiueiiiiiiiiiiiitiiiereiitec e s as e s aa e s anee 108
COMPULE PrOPEIEIES .....uvviiiiiiriiisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 108

Vii

tutorialspoint

ASYLEARNING



24,

25.

26.

27.

Swift 4

Local and GIobal Variables ............cevcueiiiieiiiiiieiiiiieeiiereineennees st ssase s ssssse s ssssas e sssanee 111
B I T3 o e T L= = 111
Querying and Setting Properties .......cccccceeiiiiiiiiiieneeiiiiiiinereeessensre s s 112
SWIFT 4 = METHODS .....ottiiiiiiiicitteeee sttt et e e e e s e s s seserene s e s e se s ssnsneneneeenenns 113
3T T LTI =1 d T T L 113
Local and External Parameter Names.........ccovvvereeiiiiiiiiiieneeiiiinisiinsiesnsissssssssseesssssssssssssessssssssssssssenns 114
External Parameter Name with # and _ Symbol ...........cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneaneannnnes 115
Self property in MEtROAS ......cccoieiiiiiiiicccccccr e e e s s s s s e e s s e s s e s e sesssenens 116
Modifying Value Types from Instance Methods ............ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseesemsmnssnnnne 117
Self Property for Mutating Method. ..o s s e e e e e e eees 118
B/ < LA =1 £ o T N 118
SWIFT 4 = SUBSCRIPTS...ceeteii ittt ee s rerireret e e e s e s e s eierer e e e e e s e s sseneaeaesesese s nsnsnenenesesenans 120
Subscript Declaration Syntax and its USQge .......cccvviiiiiiiiiiiiiiiiiiniiiiiinsnnnsssssssssssssnnn 120
OPLIONS iN SUDSCIIPE ...ouuiiiiiiiiiiiiiiiiiiiiirssissssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 122
SWIFT 4 — INHERITANCE ... s 124
2 LT O - T PN 124
] 1] Yo - T3 N 125
OVEITIAING o eeeeeeeeecciiiiiiciicc et seee e s e e ernse e e s sesesnnssssssssesennnssssssssesesnnssssssssseesnnssssssssssssnnnsssssssesennnnns 126
MeEthods OVErTIdiNG ....ccciiieeeeiciiiiiiiiisceerrrrerneeeeesreseennsssssessesesnnssssssssseesnnnssssssssaesnnnsssssssssesnnnnssssssnnnes 126
Property OVErTiding ....cccceeeeeeeiiiiiiiiiiieicciiiieeenensseesseseennsssssssssesnnsssssessssesnnnsssssssssssnnnssssssssssssnnnssssssnanes 127
OVerriding Property ODSEIVEIS........cccveeriiiiiiiiiisiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 128
Final Property to prevent OVerriding......ccccccceeeeeeeeeeeeeeeeeeeeeneemmnessssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 129
SWIFT 4 = INITIALIZATION ...oetiiiirirerinirirereniineresesneresesnrreseseenenesessnenesssnsnesssensnesesensneness 131
Initializer Role for Stored Properties ........cevieieeiiiiieeiiiinneiiineneiineeeienesnseesisseesessessesssessssssne 131
Setting Property Values by Default .......ccccviiiiiiiiiiiiiiiiiiiiiiiiiiniiiinsssssssssssss s sssssssssssennns 132

Viii

tutorialspoint

ASYLEARNING



28.

29.

Swift 4

Parameters INitialization ........cccoveeiiiiiiiiiiieiiiiiiiiiee e 132
Local & External Parameters .......cccovveeeiiiiiiiiiiieneiiiiiiieeneesninssssssse s ssssses s ss s sassss e s s ssssssssnnnenns 133
Parameters without External Names..........ccoovveeeiiiiiiiiiiinniiiiiiniesiennissssssesssssssssssssessssssssssssssenes 134
OPLIONAl Property TYPES ....cccceeriiiisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 135
Modifying Constant Properties During Initialization..........cccccevveiieeeeiiiiiiiiiieeeeceeeee e 136
Default INItIAliZers .....cueeeiiiieeiiitiiit s s 137
Memberwise Initializers for STrUCTUre TYPES ....ceeeeeeeeeeeeeeeeeeeeeeeeeeeemmeeeeeeeeeesssessssssssssssssssssssssssssssssssnnnnns 138
Initializer Delegation for Value TYPesS.......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssnnnns 138
Class Inheritance and Initialization..........ccocceeiiiiieiiiiiieiiiii e 140
Initializer Inheritance and OVerriding..........ceeeeeeeeeeeeeeeeeeenemmeenmmemeesmmssssssssssssssssssssssssssssssssssssssssssssssssssss 142
Failable INTtIalizer ......cuueiiviueiiiiiiiiiiiiinrtet s sar e s anee 143
Failable Initializers for EnNUMErations .......c.cccviiueiiiiiiniiiininiiiineniineneeee s sesssnesssssnne 144
Failable Initializers for Classes .......cccuevveeiiiieeiiiinieiiiiieiiete e ss e s ar e s anes 145
Overriding a Failable INItializer..........ccoorriirrcrccrrrccccrr s s nas 146
The init! Failable INItializer ......ccouueeeeeiiiiiiieeeeiee e 147
ReqUIred INItIAlIZErS ....cooveeeeeeciiiiiieeeeccccrr s ss e e s s s e snas s e s s s e e s nnnsssssssseeennnsssssssseeennnnsssssssanes 148
SWIFT 4 — DEINITIALIZATION ...ttt ettt s siiercre e e e e st rese s e s e sssnenenesesensans 149
Deinitialization to Deallocate Memory SPacCe.........ceeeeeeeeeeeeeeeeeeeeeemmmmemmmmmsmmssssssssssssssssssssssssssssssssssssssnss 149
SWIFT 4 — ARC OVERVIEW .....eee s e e s nnnnnns 151
FUNCLIONS OF ARC ...cciiiiiiiiiiiitiiiiiniiiiiieiiieneiiiieteiisseeeiessnessesssnesesssseesesssnesssssssesssssssesesssnessessanesssssnne 151
ARC PrOSram ..cuuiiieeiiiiieeiiiiieniiinieiiimsesiiimsesssimsssssissssssissssssisssssstsssssstsssssstssssssssssssssssssssssnssssssnssssssnssssss 151
ARC Strong Reference Cycles Class INSEANCES .....cccvvvieiiiiiiiiiiiiiiiiiiiiiise s sssssssssssssssssnnns 152
ARC Weak and Unowned RefErences ..........eeeiiviceiueeeeiiiiiiiinienneeiiinnsnessessnssssessses s nsssssssseessssssssnnes 153
Strong Reference Cycles fOr CIOSUIES ........uiiiiiiieieeecciiiiiieicesseeeseeeennnssesesseeennnssssssssseennnssssssssesennnnnsnnns 155
Weak and Unowned References ........ccccvveeeeeiiiiiiiiemieniiiniieetesniisssesee s sssssses s ssssse s s s ssssssnes 156

iX

tutorialspoint

ASYLEARNING



30.

31.

32.

33.

Swift 4

SWIFT 4 — OPTIONAL CHAINING .....eitiiieiiiiiiiteeeeeeeeinereee e e s serinereneee s e s e s snmnereeesesssens 158
Optional Chaining as an Alternative to Forced UnNWrapping ........cccccceriiiriiisssssssssssssssssssssssssssssssssssssnnns 158
Defining Model Classes for Optional Chaining & Accessing Properties .......cccccceeeeeeeeeeeeeeeeeeeneeneennnnnnnes 160
Calling Methods Through Optional Chaining ...........eceiiiiiiiiiimieiiiiiiiie e 162
Accessing Subscripts through Optional Chaining ..........ccvvvvivveriiiiiiiiiiere e 163
Accessing Subscripts of Optional TYPe ..ccccvviiiiiiiiiiiiiiiiiiiss s ssssssens 167
Linking Multiple Levels of ChaiNiNg ........ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesessssssssssssssssssssssssssssssssssssssssnnns 169
Chaining on Methods with Optional Return Values..........cccccceieiiiiiriiiiisssissssssssssssssssssssssssssssssssssssssnnes 173
SWIFT 4 —TYPE CASTING ...ttt ettt ettt e e e e s e s e e e e e e s e s amrneneeeeeaenans 175
Defining @ Class HIErarChy ........eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesessesssessesssssssssssssssssssssssssnssnsnnsnnnnnns 175
Y/ <TI0 T=Tod T V- N 176
DOWNCASTING ooiiieiinniiiiiiiiiiinuniiiiiiiiirtnssssssssiiressssssssssssnesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 178
Typecasting:Any and ANy ODBjJECT .......ccuiiiiiiiiiiiiiiiiiiiiieiieinieeiieeeeieeeeesesmeessssssssssssssssssssssssssssssssssssssssssssss 180
Y 010 ¢ 1= ot PPt 182
SWIFT 4 — EXTENSIONS. ... s 185
COMPULEA PrOPEITIES ...uvveriiiiiiiiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 185
Ly T 11 = 186
1Y =13 o T 188
Mutating INStance Methods ... e s e e s s s e e s nassssssssesennanssssssnenes 188
SUB S CIIPES e eeeeeeiiiiiiieiisieeiitreennseeerereennesseeeseseennnssssssssseennnsssssssssesnnnsssssssseeennnssssssssseennnssssssssssnnnnnssnnns 189
NESTEU TYPES.cceeeereereereerereeeereeeeeeeesmeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnnnns 190
SWIFT 4 = PROTOCOLS ......otreriieriree e sereresesneneseseneresesennesesesnenesssensnenesessnenesssensnes 192
Property and Method ReqUIremMENtS..........eeeeeeeeeeeeeeeeeeeeeeemmeemmmmmmemsmssssssssssssssssssssssssssssssssssssssssssssssssnnns 192
Mutating Method ReqUIr@MENTS.........eeeeeeeeeeeeeeeeeeeeeeemmmmmmsmmsesmmmssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnns 194
Initializer REQUITEMENTS .....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessssessessssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssnsnnnnnns 195

X

tutorialspoint

ASYLEARNING



34,

35.

Swift 4

Class Implementations of Protocol Initializer Requirements ..........cccceeerriiiiiiiininnsnnssssssssssssssssssssssssnnns 196
PrOtOCOIS @S TYPES.ceueeeeeeeeeremeeeeeeeeemeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 197
Adding Protocol Conformance with an EXt@NSION........cccvviiiiieeriiiiiiiiiiniereenere s 198
Protocol INNEItANCE. ... ..uuuueiieiiiiiietettt s ass s e s annne e 199
Class ONIY ProtOCOIS .......cceviiiiiiiiiiiiisisisisiisisisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 201
Protocol COMPOSIEION......cceeeeeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeseeseesesssresesssssssssssssssssssssssssssssssssssssssssnsnsssnnsnsnnnnnnnnnn 202
Checking for Protocol CONfOrMANCE ........ccccciiiiiiiiiiiiiiisrssssssssssss s s sssssssssssssssssssssssssssnnnns 203
SWIFT 4 — GENERIGCS. ...ttt ettt e e e s s e e e e e e s s s samsnereeeaenenans 205
Generic FUNCLIONS: TYPE Parameters.....cccceeeeiiiiiiiieeeeeiiieiiinennnesssesinseennsssssssssesnnssssssssssssnnssssssssssssnnnns 205
EXtENAING @ GENEIIC TYPE eeeeiiiiiiiieiieiiiiitirerneesieesteseesnsssssessssesnnssssssssssssnnsssssssssassnnnsssssssssssnnnnsssssssanes 207
TYPE CONSEIAINTS ..cevvreiiiiiiiiiiiiiiiiiiniiiiiiniiisisiiirssnssissssttnrssssssssssssrsssssssssssssssssssssssssssssssssssssssssssssssnsssssss 208
T Tl 1= o I I8/ « -3t 209
WHhEIE CIAUSES ..ccoviueriiiiiuniiiiiineiiiinneiiiseieiissneeiesanessssnnesesssneesesssnesssssssesesssnessssssnesesssnsesessanesssssnnesenss 211
SWIFT 4 — ACCESS CONTROL ....cuuviiiiiieeiierciireteee e e s e sessisenere s e s e sesessenenesesesesessnsnenenesesesanans 213
Access Control for FUNCEION tYPes ..ccccviiiiiiiiiiiiiiiiiiiiiiiiiiiississssssssssssssssssssssssssssssssssssssssssssssssssnsnnns 213
Access Control for ENUMEration tyPes.....ccccviiiiiiiiiiiiiiiisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 214
Access Control for SUDCIASSES ........cceeiviiueiiiiiiiiiiiiiiiiites it ss e s s e s s sane e sans 215
Access Control for Constants, variables, properties and subscripts ........cccceeeeeeiiiieiiiieeeeeeeeeeeeeeeeeeeeees 215
Getters and SEErS .....coeiiiiiiiiiiiriiti e s s e s an e e s sae 216
Access Control for Initializers and Default Initializers .........coccceeveiereriiieiiiiieeininneiineeceneenen. 216
Access CONtrol fOr ProtoCols........ueeiiiieiiiiiiiiiiiiiiiiieeiiieere s ssresesssessessssesssssssesesns 217
Access CoNtrol for EXEENSIONS.......covuiiiiietiiiiitiiiiiittiee et sssseesessssessessssessssasnesesne 218
DAY olof = oo o o] I8 0T €= 4 =T ol N 218
Access CoONtrol fOr TYPE AlIASes .....cccviieeeeeeceiiiiiieieeicerrreeereesseeesreeennnssssessseeennnsssssssseeennnssssssssssnnnnnssnnns 219
SWift ENcCOding and DeCOAING ........ciiiiiiiieecciiiiiecieeccess s rrerceeseesesseennnsssessssesennnssssssssseennnnsssssssesnnnnnsnnnns 222

Xi

tutorialspoint

ASYLEARNING



1. Swift 4 — Overview

Swift 4 is a new programming language developed by Apple Inc for iOS and OS X
development. Swift 4 adopts the best of C and Objective-C, without the constraints of
C compatibility.

e Swift 4 makes use of safe programming patterns.

e Swift 4 provides modern programming features.

e Swift 4 provides Objective-C like syntax.

e Swift 4 is a fantastic way to write iOS and OS X apps.

e Swift 4 provides seamless access to existing Cocoa frameworks.

e Swift 4 unifies the procedural and object-oriented portions of the language.

e Swift 4 does not need a separate library import to support functionalities like
input/output or string handling.

Swift 4 uses the same runtime as the existing Obj-C system on Mac OS and iOS, which
enables Swift 4 programs to run on many existing iOS 6 and OS X 10.8 platforms.

Swift 4 comes with playground feature where Swift 4 programmers can write their code
and execute it to see the results immediately.

The first public release of Swift was released in 2010. It took Chris Lattner almost 14
years to come up with the first official version, and later, it was supported by many other
contributors. Swift 4 has been included in Xcode 6 beta.

Swift designers took ideas from various other popular languages such as Objective-C,
Rust, Haskell, Ruby, Python, C#, and CLU.
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2. Swift 4 — Environment

Try it Option Online

You really do not need to set up your own environment to start learning Swift 4
programming. Reason is very simple, we already have set up Swift 4 environment online,
so that you can execute all the available examples online at the same time when you are
doing your theory work. This gives you the confidence in what you are reading and in
addition to that, you can verify the result with different options. Feel free to modify any
example and execute it online.

Try the following example using the Try it option available at the top right corner of the
following sample code box:

import Cocoa

/* My first program in Swift 4 */
var myString = "Hello, World!"

print(myString)

For most of the examples given in this tutorial, you will find a Try it option, so just make
use of it and enjoy your learning.

Local Environment Setup

Swift 4 provides a Playground platform for learning purpose and we are going to setup the
same. You need xCode software to start your Swift 4 coding in Playground. Once you are
comfortable with the concepts of Swift 4, you can use xCode IDE for iSO/OS x application
development.

To start with, we consider you already have an account at Apple Developer website. Once
you are logged in, go to the following link:

Download for Apple Developers
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https://developer.apple.com/downloads/index.action

Swift 4

This will list down a number of software available as follows:

‘ Developer Technologies Resources Programs Suppornt Member Center Q 5earch Develuper
Downloads for Apple Developers I Mohammad Mebtashim vy Pl
Q 1-20 of 245 Page 1 of 13
Oescription Releass Date v
Categories
™ Applications (1) » Kernel Debug Kit 10.10.2 build 14C1514 Mar 31, 2015
I‘d Developer Tools (2106)
o s » Hardware 10 Tools for Xcode - Xcode 6.3 beta 4 Mar 24, 2015
& osx 7 » Safari 7.1.5 and 6.2.5 beta Mar 19, 2015
™ 08 X Server (1)

Ths 15 e SOMpiote XCOoo Gavelodar 1ooiset 10r MaS, (Phone, and IPad. It includes a— Xaode 8.2
the Xcooo IDE, 105 Simulator, and ol required 100ls and frameworks for bulidng OS5 "oi298 0O
X and 1OS apps -

» Command Line Tools (OS X 10.9) for Xcode - Xcode 6.2 Mar 10, 2015

*» Command Line Tools (OS X 10.10) for Xcode - Xcode 6.2 Mar 10, 2015

Now select xCode and download it by clicking on the given link near to disc image. After
downloading the dmg file, you can install it by simply double-clicking on it and following
the given instructions. Finally, follow the given instructions and drop xCode icon into the
Application folder.

e 006 || Xcode

Xcode

-

Xcode Applications

Now you have xCode installed on your machine. Next, open Xcode from the Application
folder and proceed after accepting the terms and conditions. If everything is fine, you will
get the following screen:

-
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S vu&ksmue
7 R

P OnlineViewer
W NO NAME

Welcome to Xcode

Version 6.2 (6C131e)

Get started with a playground

ol Expiore new ideas quickly and easily.

Create a new Xcode project
Start buliding a new |Phone, 1Pad or Mac application.

s Check out an existing project
2x0 Start working on something from an SCM repository

™ Show this window when Xcode launches Open another project...

Select Get started with a playground option and enter a name for playground and
select iOS as platform. Finally, you will get the Playground window as follows:

00 8 MyPlayground playgraund M
B > g Witayground playground | No Selection

PMaygrouns o » place where people can play

AT ARF = "Hells, playground' “Hello, playgrecad”

Following is the code taken from the default Swift 4 Playground Window.

import UIKit

var str = "Hello, playground"

If you create the same program for OS X program, then it will include import Cocoa and
the program will look like as follows:

import Cocoa

var str = "Hello, playground"

-
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When the above program gets loaded, it should display the following result in Playground
result area (Right Hand Side).

Hello, playground

Congratulations, you have your Swift 4 programming environment ready and you can
proceed with your learning vehicle "Tutorials Point".
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3. Swift 4 — Basic Syntax

We have already seen a piece of Swift 4 program while setting up the environment. Let's
start once again with the following Hello, World! program created for OS X playground,
which includes import Cocoa as shown below:

import Cocoa

/* My first program in Swift 4 */
var myString = "Hello, World!"

print(myString)

If you create the same program for iOS playground, then it will include import UIKit and
the program will look as follows:

import UIKit
var myString = "Hello, World!"
print(myString)

When we run the above program using an appropriate playground, we will get the following
result.

Hello, World!

Let us now see the basic structure of a Swift 4 program, so that it will be easy for you to
understand the basic building blocks of the Swift 4 programming language.

Import in Swift 4

You can use the import statement to import any Objective-C framework (or C library)
directly into your Swift 4 program. For example, the above import cocoa statement
makes all Cocoa libraries, APIs, and runtimes that form the development layer for all of
0OS X, available in Swift 4.

Cocoa is implemented in Objective-C, which is a superset of C, so it is easy to mix C and
even C++ into your Swift 4 applications.

Tokens in Swift4

A Swift 4 program consists of various tokens and a token is either a keyword, an identifier,
a constant, a string literal, or a symbol. For example, the following Swift 4 statement
consists of three tokens:

print("test!")
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The individual tokens are:
print
(

"test!"

Comments

Comments are like helping texts in your Swift 4 program. They are ignored by the
compiler. Multi-line comments start with /* and terminate with the characters */ as shown
below:

/* My first program in Swift 4 */

Multi-line comments can be nested in Swift 4. Following is a valid comment in Swift 4:

/* My first program in Swift 4 is Hello, World!

/* Where as second program is Hello, Swift 4! */ */

Single-line comments are written using // at the beginning of the comment.

// My first program in Swift 4

Semicolons

Swift 4 does not require you to type a semicolon (;) after each statement in your code,
though it’s optional; and if you use a semicolon, then the compiler does not complain
about it.

However, if you are using multiple statements in the same line, then it is required to use
a semicolon as a delimiter, otherwise the compiler will raise a syntax error. You can write
the above Hello, World! program as follows:

import Cocoa
/* My first program in Swift 4 */
var myString = "Hello, World!"; print(myString)

Identifiers

A Swift 4 identifier is a name used to identify a variable, function, or any other user-
defined item. An identifier starts with an alphabet A to Z or a to z or an underscore _
followed by zero or more letters, underscores, and digits (0 to 9).

Swift 4 does not allow special characters such as @, $, and % within identifiers. Swift 4 is
a case sensitive programming language. Thus, Manpower and manpower are two
different identifiers in Swift 4. Here are some examples of acceptable identifiers:
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Azad zara abc  move_name a_123

myname50 _temp j a23b9 retval

To use a reserved word as an identifier, you will need to put a backtick (') before and
after it. For example, class is not a valid identifier, but “class” is valid.

Keywords

The following keywords are reserved in Swift 4. These reserved words may not be used as
constants or variables or any other identifier names, unless they're escaped with
backticks:

Keywords used in declarations

Class deinit Enum extension
Func import Init internal
Let operator private protocol
public static struct subscript
typealias var

Keywords used in statements

break case continue default
do else fallthrough for
if in return switch
where while

Keywords used in expressions and types

as dynamicType false is
nil self Self super
true _COLUMN_ _FILE_ _FUNCTION_
_LINE_

Keywords used in particular contexts

associativity convenience dynamic didSet
final get infix inout
lazy left mutating none
nonmutating optional override postfix
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precedence prefix Protocol required
right set Type unowned
weak willSet
Whitespaces

A line containing only whitespace, possibly with a comment, is known as a blank line, and
a Swift 4 compiler totally ignores it.

Whitespace is the term used in Swift 4 to describe blanks, tabs, newline characters, and
comments. Whitespaces separate one part of a statement from another and enable the
compiler to identify where one element in a statement, such as int, ends and the next
element begins. Therefore, in the following statement:

var age

there must be at least one whitespace character (usually a space) between var
and age for the compiler to be able to distinguish them. On the other hand, in the following
statement:

int fruit = apples + oranges //get the total fruits

no whitespace characters are necessary between fruit and =, or between = and apples,
although you are free to include some for better readability.

Space on both side of a operator should be equal, for eg.

int fruit= apples +oranges //is a wrong statement

int fruit = apples + oranges //is a Correct statement

Literals

A literal is the source code representation of a value of an integer, floating-point number,
or string type. The following are examples of literals:

92 // Integer literal

4.24159 // Floating-point literal

"Hello, World!" // String literal
Printing in Swift

To print anything in swift we have ' print ' keyword.
print has three different properties.
Items - Items to be printed

Separator - separator between items
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Terminator — the value with which line should end, let’s see a example and syntax of same.

print(“Items to print”, separator: “Value ” , Terminator: “Value”)
// E.g. of print statement.
print(“Value one”)

// prints “Value one \n” Adds, \n as terminator and “ ” as separator by
default.

print(“vValue one”,”Value two”, separator: “ Next Value” , terminator: “ End”)

//prints “Value one Next Value Value two End”

In the above code first print statement adds \n , newline Feed as terminator by default,
where as in second print statement we've given " End ” as terminator, hence it’ll print “End
" instead of \n.

We can give our custom separator and terminators according to our requirement.

10
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End of ebook preview
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