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Android vs 10S

Fejlesztési spebesseg: 3x (Android

o  fragmentaltsag, eszkozok)

& ) Uj operndszer verzid kovetése (80% vs

o 10%)

Alkalmazas kibocsajtas (I0S 7 nap vs 1-2
nap Android)

110.000-150.000 USD/ev

OF SZEGED
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Cél eszkozok/Platformok

» IPhone
» iPad

» IWatch

» AppleTV
» MacOS
» Linux

UNIVERSITY OF SZEGED

Deparfmenr of Software Engineering

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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2 Futtato kornyezetek
N
s » OSX (MacOS) és I0S BSD alapu
o 1980
o NeXT (Steve Jobs) (MACH + BSD)
%g Cocoa keretrendszer (Cocoa — Cocoa Touch)
= 1996 Apple megvette
= 2000 OS X
§ Darwin (FreeBSD alapu)
< 2004 — 2016
é Jordan Hubbard — FreeBSD alapito
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- Elemek

> SWIFT programozasi nyelv (+ L
Objective C) O Swift 2.0

> Apple API készlet adott platformon
= IOS
m |OS keretrendszerek (50+)
— HealthKit —_—
— HomeKit

UNIVERSITY OF SZEGED

Depal‘mzem of Software Engineering

» Fejleszto kornyezet
m XCode

» Apple felh6 szolgaltatasok (30+)
= App Store

= iCloud x
= Push

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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» Memoria menedzsment

= Manual Retain-Release ( - 2011)

m Automatic Reference Counting (2011 -)
—LLVM

s SWIFT runti

e runtime

N &)

(7] swiftc

3 E x86-64
Swift— | . - Vi |—» Machine

|: (Optimized)

m‘ S >y

(24

S

Z

-

partment of Software En

De

Java ‘ | uvmarm
‘ Frontend ‘ \ BBBBBB ‘ ARM Executable
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Rendezett n-es veges lista (Tuple)
Bovités (Extension)

2= Objektumorientalt programozas
o

« ) Minden objektum (metddus, closure,...)
% Erésen tipusos

%g Tipus ellendrzés

o Inferencia

z Protokollok

7 Tipus helyettesitd név (Alias)

2 ) Dinamikus

2019. 05. 03. 8



Swift: valtozok, konstansok,

adattipusok kezelése, optional
Konstansok deklaralasa

2~ Valtozok deklaralasa
&2 Tipusok megadasa, inferencia

OF SZEGED

Elnevezeések, helyettesito nevek
Pontosvessz0
let meaningOfLife = 42 let cat = "&"; print(cat)

typealias AudioSample = UIntl6 et = 3.14150

var maxAmplitudeFound = AudioSample.min let fRiF = "fREFHESR"

UNIVERSITAS SCIENTIARUM S

var red, green, blue: Double let % = "dogcow"
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n ||
3 Optional
N
»n
- Tony Hoare (1965 - Algol)
o= - .
o= Null References: The Billion Dollar Mistake
LLpe ] .
£ NIL - Objective C, SWIFT
o> » NULL Pointer lancolas (Optional
¢ chaining)
=
@ NIL erteket felvehetd metodusok, adattagok,
0 indexek meghivasa
=
B ettaeation) esthuilding() t= mull)
= if(x.getLocation().getBuilding().getSolidFuelInd() != null)
% pol.setWood_heat_ind(x.getLocation().getBuilding().getSolidFuelInd()

2019. 05. 03.




: Optional
N Egy enum
G Vagy NIL

e -

%E Vagy van érteke

0> Jelolése <TIPUS>?

4

o var serverResponseCode: Int? = 404

= z . ’

z Erték vizsgalat

= P -

O } ye , .
5 Kényszeritett kibontas (forced unwrapping)
E if convertedNumber != nil {

% print(“'ch)cnvertedl\llun;beor; has an

% iconsertedNumber!:.")

D }

2019. 05. 03.




| ) 4 | | B ] Y 4
(=]
a= Opcionalis kotés
L
b
- Amennyiben a valtozo tartalmaz erteket
o> - .
o= akkor adjuk azt at
LUins
Akl if let constantName = someOptional <{
>
82 statements
(I}l)D
= }
D)
e if let actualNumber =
|<—£ Int(possibleNumber) {
ﬁi print("\"\(possibleNumber)\" has an
ES integer value of \
N (actualNumber)")
)]
ﬁE } else {
n print("\"\(possibleNumber)\" could
Bi not be converted to an
= integer")
Z
) }

2019. 05. 03.




Implicit kibontas

let possibleString: String? = "An
optional string."™

let forcedString: String =
possibleString! // requires

an exclamation mark

UNIVERSITY OF SZEGED

epartment of Software Engineering

let assumedString: String! = "An
implicitly unwrapped optional
string."

let implicitString: String =
assumedString // no need for

an exclamation mark
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2= Optional Chaining
- A kenyszeritett kibontas alternativaja
"> vy , , , ,
;Z'j'é TetszOleges melysegben hasznalhato
A r 4 7 ’
52 » Alapertek megadhato
c'?'): let roomCount =
§ john.residence!.number0OfRooms
é var unwrappedValue = optionalValue ?? defaultValue
o
Eg; f let o?ii] t o if john.reii?iZiei.printNumberOfRooms()
E;g print(fJohn's residence has \ print("It was possible to print the
% (roomCount) room(s).") a ber of T )
% } el:i:t(';Ufnart;lt;stlci)retrieve the number pri”t(l;lht w‘z;b’l t pfOSSible t)o print

2019. 05. 03.




3 Memoriakezelés Y

« » Klasszikus megoldas (JAVA)| * == o )
o Szemétgyjté

- m Az infrastruktura része (JVM)

12 Nem detreminisztikus

Befolyasolya az alkalmazas teljesitményeét
Egyész objektum grafokat tud kiuriteni
Veédettebb a memoria szivargassal szemben

UNIVERSITAS SCIENTIARUM S
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ARC

» Nem a futtatdé kornyezet része

» A forditdé a megfelel6 helyekre beszurja a referncia kovetést és a
memoria felszabaditd kod részleteket (amit egyébként a fejlesztd
dolga lenne)

» Determinisztikus: amikor az objektum kikerul a szkopbal torotihet6

» Mivel nincs hattér tevékenység ezért kevesebb CPU-t memoriat
igényel

» Nem tudja kezelni a korkoros hivatkozasokat

» Védtelenebb a memaria szivargasokkal szemben

ObjeCt ‘ Ob]e(:t ‘ :>

Object created Object Retained One object Released All references Released

Reference Count =1 Reference Count =2 Reference Count =1 Reference Count =0
Object ready to be
disposed

UNIVERSITY OF SZEGED

Depal‘mzem of Software Engineering
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Visszatarto hurok(Retain Circle)

Ket vagy tobb objektum korkorosen

e hivatkozik egymasra

o Pl.. Gyermek — Szulo

o Az ARC nem tudja kitalalni mikor
engedhetbek el az objektumok mivel nem

foglalkozik a veremmel (szigeteket igy
kezelhetjuk)

Csak a hivatkozas szamot figyeli
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ARC- strong/weak/unowned

» Megoldas
m A fejlesztd segitsen az ilyen hurokt feltorni
= Adott hivatkozast torolhetonek jelol

UNIVERSITY OF SZEGED

Depal‘mzem of Software Engineering

Strong Reference Weak Reference
Parent > Child Parent Child
Object |« Object Object (------ Object
Reference Count=1 Reference Count=1 Reference Count=0 Reference Count=1
var john var unitdA

john = nil

name: "John Appleseed" unit: "4A" u n i-t 4A p— n i 1
apartment: <Apartment instance> tenant: <Person instance>
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Gyenge, Gazdatlan referencia

» Nem erds referencia:

m Ha csak ez tartja vissza akkor torolhet6
» Tipusai

= Gyenge(weak) - Optional

Akkor hasznaljuk, ha el6forulhat, hogy nil értéki legyen
Ha csak ilyen referencia mutat akkor nil lesz

var-t kell hasznalnunk

m Gazdatlan(unowned), nem Optional
— Akkor hasznaljuk ha sohasem lehet nil értéki

class Person { var john: Person?

UNIVERSITY OF SZEGED

Deparfmenr of Software Engineering

let name: String var unit4A: Apartment?

init(name: String) { self.name = name }

var apartment: Apartment? john = Person(name: "John Appleseed")
deinit { print("\(name) is being deinitialized") } unitdA = Apartment(unit: "“4A")
john!.apartment = unit4A

unit4A!.tenant = john
class Apartment {

let unit: String var john var unit4A
init(unit: String) { self.unit = unit }

weak var tenant: Person? [ cperson instance> | [ <Apartment instance> |

name: "John Appleseed" unit: "4A"

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

deinit { print("Apartment \(unit) is being deinitialized") }
tment: <Apartment inst > tenant: <P inst >
} apartme partmen instance: — ena erson instance

2019. 05. 03.




Gazdatlan referencia

class Customer {
let name: String
var card: CreditCard?
init(name: String) {
self.name = name
}

deinit { print(“\(name) is being deinitialized") }

UNIVERSITY OF SZEGED

Deparfmenr of Software Engineering

class CreditCard {
let number: UInt64
unowned let customer: Customer
init(number: UInt64, customer: Customer) {
self.number = number
self.customer = customer
}

deinit { print("Card #\(number) is being deinitialized") }
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o
S

Gazdatlan referencia
» Mindkét oldalnak ertekkel kell birnia

class Country {
let name: String
var capitalCity: City!
init(name: String, capitalName: String) {

self.name = name

UNIVERSITY OF SZEGED

epartment of Software Engineerin

self.capitalCity = City(name: capitalName, country: self)

D

class City {
let name: String
unowned let country: Country
init(name: String, country: Country) {
self.name = name

self.country = country
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var mathFunction: (Int, Int) -> Int = addTwoInts

Fuggvenyek
ElsO osztalyu elemek
— tipuskent
kezelhetbek
Cimkézett
parameterek,

alapértelmezett
ertéekkel

Valtozo hosszusag
parameéterlista

In-out kezelése

Tobb visszatérési
erték (tuple)

func someFunction(parameterWithoutDefault: Int,

parameterWithDefault: Int = 12) {

// In the function body, if no arguments are passed

to the function
// call, the value of parameterWithDefault is 12.
}

someFunction(parameterWithoutDefault: 3,
parameterWithDefault: 6) //
parameterWithDefault is 6

someFunction(parameterWithoutDefault: 4) //

parameterWithDefault is 12
func arithmeticMean(_ numbers: Double...) — Double {

var total: Double = @
for number in numbers {
total += number
}
return total / Double(numbers.count)
}
arithmeticMean(1, 2, 3, 4, 5)

// returns 3.0, which is the arithmetic mean of these

five numbers
arithmeticMean(3, 8.25, 18.75)

// returns 10.0, which is the arithmetic mean of these

three numbers

func swapTwoInts(_ a: inout Int, _ b: inout Int) {
let temporaryA = a
a=b

b = temporaryA




Closure — Zarvany (Lambda Kkif.)

OF SZEGED

ElsO osztalyu objektum

o Eléri a kornyezetében definialt valtozokat,
s konstansokat, ezekre erds hivatkozast
o készit
Altalanositva
Fuggveny
Beagyazott fuggveny
Closure
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Closure pelda

func backward(_ sl1: String, _ s2: String) —>
Bool {

reversedNames = names.sorted(isOrderedBefore: {

(sl: String, s2: String) —> Bool in

return sl > s2
} return s1 > s2 } )

var reversedNames =
names.sorted(isOrderedBefore:

backward)

reversedNames = names.sorted(isOrderedBefore: {

UNIVERSITY OF SZEGED

Deparﬂnem of Software Engineering

sl, s2 in return sl > s2 } )

reversedNames = names.sorted(isOrderedBefore: {

s1, s2 in s1 > s2 } )

reversedNames = names.sorted(isOrderedBefore: {

$0 > $1 } )

reversedNames = names.sorted(isOrderedBefore: >)
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let heading = HTMLElement(name: "h1")
let defaultText = "some default text"
heading.asHTML = {

return "<\(heading.name)>\(heading.text ??

defaultText)</\(heading.name)>"
}
print(heading.asHTML())

UNIVERSITY OF SZEGED

Deparﬂnem of Software Engineering

// Prints "<hl>some default text</h1>"
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Closure referencia

var paragragh

class HTMLElement {

let name: String

let text: String?

lazy var asHTML: () -> String = {
[unowned self] in
if let text = self.text {

return "<\(self.name)>\(text)</\

(self.name)>"
} else {

return "<\(self.name) />"




prefix func - (vector: Vector2D) —> Vector2D {

return Vector2D(x: -vector.x, y: -vector.y)

-

Operatorok

func += (left: inout Vector2D, right: Vector2D)

» Alap, fejlett operator . _{H .
» Sajat operator _— g

ITY OF SZEGED
oftware Engineering

2
0 . .
Egé\ o IanX (pl A+B) struct Vector2d {
0> u prefix (pl.:-A) e
:E 0 pOStﬁX (pl +=) func + (left: Vector2D, right: Vector2D) ->

Vector2D {

De

= értékadés (pl=) return Vector2D(x: left.x + right.x, y:

» Operator fuggveny left.y + right.y)
I 4 L L r }
m Operator kiterjesztese

func == (left: Vector2D, right: Vector2D) —>
Bool {

) . return (left.x == right.x) && (left.y ==
prefix func +++ (vector: inout Vector2D) ->

UNIVERSITAS SCIENTIARUM SZEGE

right.y)
Vector2D {
}
vector += vector
func != (left: Vector2D, right: Vector2D) —>
return vector Bool {
} return !(left == right)
}

2019. 05. 03.




Tuple (Rendezett n-es)

» Egy értékbe tud tobb értéket zarni

let http4@4Error = (404, "Not Found")

// http4@4Error is of type (Int, String), and equals
(404, "Not Found")

let (statusCode, statusMessage) = http4@4Error

UNIVERSITY OF SZEGED

Depal‘mzem of Software Engineering

print("The status code is \(statusCode)")
// Prints "The status code is 404"
print("The status message is \(statusMessage)")

// Prints "The status message is Not Found"

let http200Status = (statusCode: 200, description: "0K")

print("The status code is \(http2@@Status.statusCode)")
// Prints "The status code is 200"

print("The status message is \
(http20@Status.description)")

// Prints "The status message is OK"

2
)
pa
L
&
i
o
Ll
N
%)
=
)
e
<
l_
pa
L
@)
%)
2
=
%)
o
L
=
Z
)

2019. 05. 03.




a- Osztalyok
[
N
> Nem kell osztalynként kulon
© fajl
> ,,
= Indexelhetd
cu- ) Inicializacio/Deinicailazacio
02 Eseményekezlés
2 willSet
EEJ didSet
= Referencia szerinti kezelés
2 |dentitas operator (referencia)
)] R
% ===
) —=
% Egyezbseg (tartalom szerint)

2019. 05. 03.

struct Resolution {
var width = 0
var height = 0

}

class VideoMode {

Resolution()

var resolution
var interlaced = false
var frameRate = 0.0

var name: String?

}

class StepCounter {
var totalSteps: Int = @ {
willSet(newTotalSteps) {

print("About to set totalSteps to \
(newTotalSteps)")

}
didSet {
if totalSteps > oldValue {

print("Added \(totalSteps — oldValue)
steps")

}
}
}
}




Osztalyok

ineering

» Tuljadonsagok

m Tarolt
—laza
—normal

m Szamitott

m Tipus adattag
statikus)

SIS
ITY OF SZEGED
f Software Eng

‘tment o

epar

D
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struct Point {

class DataImporter { var x = 0.0, y = 0.0

/% }

DataImporter is a class to import data from an Structysizell

var width = 0.0, height = 0.0

external file.
}

struct Rect {

The class is assumed to take a non-trivial amount
of time to initialize.

var origin = Point()

*/

var size = Size()

var fileName = "data.txt"

var center: Point {
// the Datalmporter class would provide data G
2 q . . get
importing functionality here
let centerX = origin.x + (size.width / 2)
}
let centerY = origin.y + (size.height / 2)
return Point(x: centerX, y: centerY)
class DataManager { }
lazy var importer = DataImporter() set(newCenter) {
var data = [Stringl() origin.x = newCenter.x - (size.width / 2)
// the DataManager class would provide data origin.y = newCenter.y - (size.height / 2)
management functionality here }
} }

}

var square = Rect(origin: Point(x: 0.0, y: 0.0),

struct SomeStructure { . . . .
size: Size(width: 10.0, height: 10.0))

static var storedTypeProperty = "Some value."

t initialSquareCenter = square.center

static var computedTypeProperty: Int {

jare.center = Point(x: 15.0, y: 15.0)

return 1 N VNI 5
int("square.origin is now at (\(square.origin.x), \
} (square.origin.y))")
} Prints "square.origin is now at (10.0, 10.0)"

enum SomeEnumeration {
static var storedTypeProperty = "Some value."
static var computedTypeProperty: Int {

return 6

}

class SomeClass {
static var storedTypeProperty = "Some value."
static var computedTypeProperty: Int {
return 27

}

class var overrideableComputedTypeProperty: Int {

return 107




y

i Metodusok

[

N

»n , . . ’

> Hasonl6 mint a fuggveny
e . :
;Z'j:n-:é A self-et hasznalhatja
5“‘ ’ ’ ’
52 Struct/Enum esetén a modositshoz:
N . .
: mutating
a mutating func moveBy(x deltaX: Double, y deltaY:
< Double) {
E x += deltaX
E&! y += deltaY
) }
/)]
%)) }
|<_E var somePoint = Point(x: 1.0, y: 1.0)
(7) somePoint.moveBy(x: 2.0, y: 3.0)
% print("The point is now at (\(somePoint.x), \
> (somePoint.y))")
2 // Prints "The point is now at (3.0, 4.0)"
)
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2« Oroklédé
uég ro es class Bicycle: Vehicle {
N
(S , . var hasBasket = false
. » Osztalyokra vonatkozik |

> rr

%ai } Fel UI I raS class Car: Vehicle {

_NE . var gear =1

@2% . Ove rrlde override var desc;ipti?n: 'String { . |

T : return super.description + " in gear \(gear)"
= o .

o~  mfinal -

=
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N Designated <—  Convenience | -e—  Convenience
2 Inicializalas
W =
N 2 Az | |
w.  osztaly/struktura/enum S —
o>-  felkészitése a oriras = Gor =+ Goorir
= ; | ,
%‘Eg hasznalatra |=
c4° » Nem lehet inicializalatlan - G - =
gg“ adattag | [
3 , |
> » Testreszabas T
Z = Paraméterezett | - L |
= » Alapértelmezett m— —p—
= Inicializalok = =
» » Tipusai
< ! .
= u Elsddleges/Kijelolt —
o , .
I">J H Kenyelml r\‘_ _\‘z_
% } K é t f é ZiS l] Safely check | | =— Called Customize ~ —e  Cuslomize
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a Struct

N

§ Ugyanaz mint az osztaly csak
o Erték szerint adodik at
@E Nincs referencia szamolas (csak egy
NE referencia lehet)

Nincs oroklédeés
. v . s sy struct Resolution {
Nincs deinicializalas s width = o

var height = @

UNIVERSITAS SCIENTIARUM S
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Enum

» ElsO osztalyu elem

» Erték szerint adodik

at
» Nyers ertek nem
csak int lehet

var productBarcode = Barcode.upc(8, 85909,
51226, 3)

productBarcode =

.qrCode("ABCDEFGHIJKLMNOP")

enum CompassPoint {
case north
case south
case east

case west

}

enum Barcode {
case upc(Int, Int, Int, Int)
case qrCode(String)

}

switch productBarcode {

case .upc(let numberSystem, let
manufacturer, let product, let

check):

print("UPC: \(numberSystem), \
(manufacturer), \(product), \

(check).")
case .qrCode(let productCode):
print("QR code: \(productCode).")
}




2 Extension

" Meglévd tipusok bévitése Uj képességekkel
x-  (class/struct/enum/protocol)

g Forraskod nélkil is mikadik

z Képesséegek

Szamitott adattagok
Peéldany és tipus metodusok
Inicializalok

Indexek

Beagyazott tipusok
Protokollok
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Szamitott ertek pelda
extension Double {
var km: Double { return self x 1_000.0 }
var m: Double { return self }
var cm: Double { return self / 100.0 }

var mm: Double { return self / 1_000.0 }

UNIVERSITY OF SZEGED

Deparﬂnem of Software Engineering

var ft: Double { return self / 3.28084 }
}
let onelInch = 25.4.mm
print("One inch is \(oneInch) meters")
// Prints "One inch 1is 0.0254 meters"
let threeFeet = 3.ft

print("Three feet is \(threeFeet) meters")
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// Prints "Three feet is 0.914399970739201 meters"




Metodusok,...

extension Int {
subscript(digitIndex: Int) -> Int {
var decimalBase = 1
for _ in @..<digitIndex {
decimalBase x= 10

}

UNIVERSITY OF SZEGED
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return (self / decimalBase) % 10

}

746381295[0]
// returns 5
746381295[1]
// returns 9
746381295(2]
// returns 2
746381295(8]

// returns 7

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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extension Int {
enum Kind {
case negative, zero, positive
b
var kind: Kind {
switch self {
case 0:
return .zero
case let x where x > 0:
return .positive
default:

return .negative
} func printIntegerKinds(_ numbers: [Int]) {
for number in numbers {
switch number.kind {
case .negative:
print("- ", terminator: "")
case .zero:
print("@ ", terminator: "")
case .positive:

print("+ ", terminator: "")

}
print("")
}
printIntegerKinds([3, 19, -27, o, -6, @, 7])

// Prints "+ + - 0 - @ + "




Protokol

Java — Interface

% Megadhat adatagot is
- » Metédusok, adattagok és egyébb

w=-  tulajdonsagok kovetelmenyeét rogziti
Megvalosithatja
Osztaly (Class)

Struktura (Struct)
Felsorolas (Enum)

A tipus amely adott protokollnak megfelel
az protokoll konform
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Tulajdonsag kovetelméenyek

protocol SomeProtocol {

var mustBeSettable: Int { get set }

oftware Engineering

ITY OF SZEGED

SIS

var doesNotNeedToBeSettable: Int { get }

DIEN
ERS

|
epartment of

U

protocol AnotherProtocol {

D

static var someTypeProperty: Int { get set }
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50 y anm y
2 Metodus kovetelmenyek
5. » Metddus szintaktika metodus torzs nélkal
o>
%’afn:\ protocol RandomNumberGenerator { |
LLJ“E enum OnOffSwitch: Togglable {
Q§§ func random() -> Double case off, on
E§ } mutating func toggle() {
:§ switch self {
C:l case off:
protocol Togglable { self = on
mutating func toggle() Cas:z:; e
} }

}
var lightSwitch = OnOffSwitch.off
lightSwitch.toggle()

// lightSwitch is now equal to .on

UNIVERSITAS SCIENTIARUM SZEGE
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Protokollok mint tipusok

Nem valosit meg konkret funkcionalitast
o » Teljes ertekl tipus

ow Visszateresi ertek

ND Tulajdonsag class Dice |

let sides: Int

Be|86 elem (tbmb, .. .) let generator: RandomNumberGenerator

init(sides: Int, generator: RandomNumberGenerator) {
var d6 = Dice(sides: 6, generator: LinearCongruentialGenerator())

selt.slges = sides

for _ in 1...5 {

self.generator = generator

print("Random dice roll is \(d6.roll(})")
} }
// Random dice roll is 3 func roll() —> Int {
// Random dice roll is

return Int(generator.random() * Double(sides)) + 1

// Random dice roll is
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5
// Random dice roll is 4
b
4

// Random dice roll is
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Protokoll oroklodés

» Egy vagy tobb protokolltol orokolhet

protocol PrettyTextRepresentable: TextRepresentable {
extension SnakesAndLadders: PrettyTextRepresentable { -
var prettyTextualDescription: String { get }
var prettyTextualDescription: String {

var output = textualDescription + ":\n" }

for index in 1...finalSquare {

UNIVERSITY OF SZEGED
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switch board[index] {

D

case let ladder where ladder > @:
output += "4 "
case let snake where snake < @:

output += "v "
default:

output += "o "

}

return output
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Protokoll szikités

» class only
» feltéeteles

protocol SomeClassOnlyProtocol: class, SomeInheritedProtocol {

UNIVERSITY OF SZEGED
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// class-only protocol definition goes here

{

@objc protocol CounterDataSourc

(g]

@objc optional func increment(forCount count: Int) -> Int

@objc optional var fixedIncrement: Int { get }
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Alap implementacio

extension PrettyTextRepresentable {

oftware Engineering

SIS
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var prettyTextualDescription: String {

return textuallDescription
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Delegation::Cat «interface»
: Dice { get } -sound: SoundBehaviour " 1 |Relegation:iSoundBehaviour |
+makeSound() : void +makeSound() : void
func play() +set! i dBehavi )
T R

, N
1 te / N
- ’ N
’ N
func gameDidStart(_ game: DiceGame) e AN
func game(_ game 11 diceRoll: Int) Delegation::MeowSound Delegation::RoarSound
+makeSound() : void +makeSound() : void

: DiceGame, didStartNewTurnWithDic

func gameDidEnd(_ game: DiceGame)

OF SZEGED

T 1 4 L] n
e rve 2 eSI I I I I I Ita a class SnakesAndLadders: DiceGame {
let dice = Dice(sides: 6, generator: LinearCongruentialGenerator())

o funkcionalitas
a kiszervezésére s s s s

board[83]) = +@8; board[@6] = +11; board[89] = +89; board[18]) = +82

O=
z board[14]) = -1@; board[19] = -11; board([22] = -82; board[24) = -@8

o Protokoll segitségével ...
valosithato meg
Esemény kezelese
Adat lekerése

case let newSquare where n

1L: diceRoll)

continue gameloop
default:
square += diceRoll

square += board[square]

gate?.gameDidEnd(self)
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Generikus adatszerkezet

OF SZEGED

Flexibilis, ujrahasznalhato fuggveny,
= tipus

Ol func swapTwoInts(_ a: inout Int, _ b: inout Int) {
L let temporaryA = a
a=»>b

b = temporaryA

func swapTwoValues<T>(_ a: inout T, _ b: inout T) {
let temporaryA = a
a=»>b

b = temporaryA

UNIVERSITAS SCIENTIARUM S
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Generikus tipusok

» Egyedi osztalyok, strukturak, felsorolas
tipusok

struct Stack<Element> { extension Stack {

var topItem: Element? {

opartment of Software Engineerin

EDIENSIS
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var items = [Element]() _ _ _ _ ,
return items.isEmpty ? nil : items[items.count - 1]

De

mutating func push(_ item: Element) { }
items.append(item)

}

mutating func pop() -> Element {

return items.removelLast()
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Tipus kenyszerek

» Protokoll alapon szUkitheto

func allltemsMatch<
C1: Container, C2: Container
where Cl.ItemType == C2.ItemType, Cl.ItemType: Equatable>

. ) (_ someContainer: C1, _ anotherContainer: C2) -> Bool {
func findIndex<T: Equatable>(of valueToFind: T, in array:[T]) -

UNIVERSITY OF SZEGED
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> Int? {
// check that both containers contain the same number of
for (index, value) in array.enumerated() { items
Q if value == valueToFind { if someContainer.count != anotherContainer.count {

. return false
return index

}
} // check each pair of items to see if they are equivalent
return nil for i in @..<someContainer.count {
} if someContainer[i] != anotherContainer[i] {
return false
}
}

// all items match, so return true

return true
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Hozzaférés vezeérlés

public class SomePublicClass { // explicitly public

I I t I 4 L 4 class
l I Ip el I len aCIOS public var somePublicProperty = @ // explicitly public

class member

e reszletek elrejtese e

class member
pd /)

%JE Pe r'fe rélt inte r'féSZ p"iva:edf:;sc ;:r:;:rrlvaterflethod() {} // explicitly private
02 megadasa !

M d I z f 4 f L4 'I class SomeInternalClass { // implicitly internal
OQul €S 10ITas 1a9]
var somelnternalProperty = 0 // implicitly internal

Y 4
alapu class member

private func somePrivateMethod() {} // explicitly private

Public — modulon beldl
I 4 r LB
és kivul
private class SomePrivateClass { // explicitly private

Internal - modulon

OF SZEGED
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b | u. I var somePrivateProperty = @ // implicitly private
e u class member

. rn n func somePrivateMethod() {} // implicitly private
Private — fajlon belul
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Hibakezelés

func canThrowErrors() throws -> String

Konnyusulyu hiba
kezelés, retu rn—nal func cannotThrowErrors() -> String

egy sulyl
func vend(itemNamed name: String) throws {

N I nCS Ve rem guard let item = inventory[name] else {
. an y throw VendingMachineError.invalidSelection
visszaporgetes }

Kivétel dobo JR S
metodusok -

Ami nem dob tovabb e
azt belul kell lekezelni
Kivétel gyakran enum

50



Hibakezelés

» Hiba elkapas: do-catch

var vendingMachine = VendingMachine()
vendingMachine.coinsDeposited = 8
do {

try buyFavoriteSnack(person: "Alice", vendingMachine: vendingMachine)

UNIVERSITY OF SZEGED

Deparﬂnem of Software Engineering

} catch VendingMachineError.invalidSelection {
print("Invalid Selection.")
} catch VendingMachineError.out0fStock {
print("Out of Stock.")
} catch VendingMachineError.insufficientFunds(let coinsNeeded) {

print("Insufficient funds. Please insert an additional \(coinsNeeded)
coins.")

}

// Prints "Insufficient funds. Please insert an additional 2 coins."
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Hiba - Optional

func fetchData() -> Data? {
if let data = try? fetchDataFromDisk() { return data }
if let data = try? fetchDataFromServer() { return data }

return nil

}

UNIVERSITY OF SZEGED
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let photo = try! loadImage(atPath: "./Resources/John Appleseed.jpg")

func processFile(filename: String) throws {
if exists(filename) {

let file = open(filename)

defer {
close(file)

}

while let line = try file.readline() {
// Work with the file.

}

// close(file) is called here, at the end of the scope.
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Osszefoglal6

Objektumorientalt Inicializalas
o progr?rpozés , Enum
UE% Memoriakezeles Struct
Z " ARC Beagyazott
ZP strong/weak/unowned " gyk
2 Strong Reference IPUSO _
= Cycle Extension
3 » Operatorok Protokoll
2 Flggvény, closure, Del "
2 tuple elegate
2 Osztalyok, Hibakezelés

objektumok
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