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Protocols as lypes

protocol WordType {
var name: String { get }
var pronunciation: String { get }
var definition: String { get }

}

struct KingsoftWord: WordType A
//ETWordTypeRI T B BT A
I3

struct YoudaoWord: WordType {
//EIWordTypefI B BT A
I3

struct BaiduWord: WordType {
//EBWordTypeRI T B BT A
I3



Render

func renderWord(word: protocol<WordType>) A{
orint(word.name)
orint(word.pronunciation)
orint(word.defination)

}

let kingsoftWord = KingsoftWord()
renderWord(kingsoftWord)

let youdaoWord = YoudaoWord()
renderWord(youdaoWord)

let baiduWord = BaiduWord()
renderWord(baiduWord)



Protocols in ObjC

Delegation

UIApplicationDelegate, UITableViewDataSource,
UITableViewDelegate

Share Similarities
NSCoding, NSCopying
Low-level syntax features
NSFastEnumeration

Hide Implementations



Protocols in Swift

e Support Classes & Structs & Enums
* Requirements
Property, Initializer, Class & Instance methods
* Protocol Inheritance
* Protocol Composition

e Protocol Extension



Classes & Structs & Enums

Class Struct & Enum
* Properties * Properties

* Methods * Methods

e Reference Type e \/alue Type

® [nheritance * No Inheritance

e Protocol e Protocol



The Swift Standard Library

55
Protocols




-Type

BooleanType
CollectionType
ErrorType

GeneratorType
Integerlype

OptionSetType
Sequencelype

55 protocols

-able

Comparable
Equatable
Hashable
Indexable

RawRepresentable
Streamable
Strippable
CustomPlayground-
Quicklookable

-Convertible

ArrayLiteralConvertible
BooleanLiteralConvertible
CustomDebugStringConv
ertible
CustomStringConvertible
NilLiteralConvertible
StringlnterpolationConvert
ible
StringLiteralConvertible
FloatLiteralConvertible
IntegerLiteralConvertible




Dictionary

SwiftDoc.org

CustomDebugStringConvertible Jll CustomStringConvertible Jll DictionaryLiteralConvertible JIll _ ObjectiveCBridgeable CollectionType
Dictionary<Key : Hashable, Value>



Dictionary

public protocol CustomDebugStringConvertible {
/// debugPrint
public var debugDescription: String { get }

}

public protocol CustomStringConvertible {
/// print
public var description: String { get }

}

public protocol DictionaryLiteralConvertible {
typealias Key
typealias Value
/// Create an instance initialized with "elements .
public init(dictionaryLiteral elements: (Self.Key, Self.Value)...)



CollectionType

Instance Variables

var count: Self.Index.Distance

var first: Self.Generator.Element~
var 1sEmpty: Bool

var endIndex: Self.Index

var startIndex: Self.Index



CollectionType

Subscripts
subscript(_: Range<Self.Index>)
subscript(_: Self.Index)

Instance Methods

func
func
func
func
func
func
func
func
func
func
func
func

func

dropFirst(_:)

dropLast(_:)
filter(_:)
forEach(_:)
generate()
map(_:)

prefix(_:)
prefixThrough(_:)
prefixUpTo(_:)
split(_:allowEmptySlices:isSeparator:)
suffix( :)
suffixFrom(_:)

underestimateCount()

Default Implementations

var count: Self.Index.Distance

var first: Self.Generator.Element?

var indices: Range<Self.Index>

var isEmpty: Bool

var lazy: LazyCollection<Self>

func contains(_:)

func dropFirst()

func dropFirst(_:)

func dropLast()

func dropLast(_:)

func elementsEqual(_:isEquivalent:)

func enumerate()

func filter(_:)

func flatMap<T>(_: (Self.Generator.Element) throws
func flatMap<S : SequenceType>(_: (Self.Generator.E
func forEach(_:)

func indexOf(_:)

func lexicographicalCompare(_:isOrderedBefore:)

func map(_:)

func maxElement( :)



Challenge

18 # BB B 77 IR 1k Struct

let pl: Person = ["Bruce", "10"]



ArrayLiteralConvertible

public protocol ArrayLiteralConvertible {
typealias Element
/// Create an instance initialized with "elements .
public init(arrayLiteral elements: Self.Element...)



Person

struct Person: ArrayLiteralConvertible {
var name: String = ""
var id: String = ""

typealias Element = String
init(arrayLiteral elements: Element...) {
if elements.count == 2 {
name = elements[0]
id = elements[1]



Equatable

extension Person: Equatable {}

func == (pl: Person, p2: Person) —> Bool {
return pl.id == p2.1id
I3



lest

[IIBrucell’ II1@II]

let pl: Person
print(pl)

let p2: Person = ["#H&H", "10"]
print(p2)

print(pl == p2)



lest

let pl: Person = ["Bruce", "10"]

print(pl)

Persontname: ! 'Brlices, dds  F10!%)

let p2: Person = ["#HEH", "10"]
print(p2)

print(pl == p2)



lest

let pl: Person = ["Bruce", "10"]
print(p1l)

Persontname: ! 'Brlices, dds  F10!%)

let p2: Person = ["#HE&H", "10"]

print(p2) Person(name: "#H£Hr", id: "10")

print(pl == p2)



lest

let pl: Person = ["Bruce", "10"]
print(p1l)

Persontname: ! 'Brlices, dds  F10!%)

let p2: Person = ["#HEH", "10"]
print(p2) Person(name: "#meH", id: '10")

print(pl == p2)



INheritance

protocol WordType: CustomStringConvertible A
var name: String { get }
var pronunciation: String { get }
var definition: String { get }

}

struct BaiduWord: WordType {
var name: String
var pronunciation: String
var definition: String

var description: String {
return "\(name), \(pronunciation), \(definition)"
I3



Composition

protocol WordType A
var name: String { get }
var pronunciation: String { get }
var definition: String { get }

¥

protocol Speakable {
func speak()
I3

typealias SpeakableWordType = protocol<Speakable, WordType>



C EIEE
Protocol Extension

protocol Hello {
func sayHello()

}

extension Hello {
func sayHello() {
print("Hello!")
I3
¥



C EIEE
Protocol Extension

struct Person: Hello {

}

let p = Person()
n.sayHello()




Protocol Extensions

e Adopt protocols on existed Types
e Declaring Protocol Adoption

e Default Implementations

e Adding Constraints

e Generics (Associated Types)



Demo #1



God Class

v Base
3 BaseViewController.swift
3 BaseTableViewController.swift

s BaseCollectionViewController.swift



Ul helpers

// Loading View

func setupLoadingView() {}

func setLoadingViewHidden(hidden: Bool) {}
func onLoadingViewTapped() {}

// Custom Back Button
func setBackButtonWithTitle(title: String) {}
func onBack() {}

// Custom Sidebar Button

func setupSidebarButton() {}

func setSidebarButtonHidden(hidden: Bool) {}
func onSidebarButtonTapped() {}




Network helpers

// Network
var requestQueue = NSOperationQueue()
func requestWithUr1(
url: String,
type: String,
params: [String:AnyObject],
handler: (Bool, AnyObject) -> Void
) —> NSOperation? A




Utils helpers

// Utils
func showAlertWithTitle() { }
func showActionSheetWithTitles() { }

func validateUsername(name: String) —> Bool {}
func validateEmail(name: String) —> Bool {}




Wele][e

// Logics

func presentLoginController() { }

func showSharingPage() { }

func pushWebViewController(url: String) { }




The Problem

100+ NF2R4k & T

BaseViewController

class ViewController: BaseViewController {

}

« fRAZ > 1000 1T, ML HEF
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Solution A

Singleton
Helpers & Static Methods

R TREE, B%BREES
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Solution B

‘Composition Over Inheritance.”



| cadingView

(original version)

class BaseViewController: UIViewController {
var loadingView: CustomLoadingView!

func setupLoadingView() A
//Create loadingView and add Tap ...
+

func setLoadingViewHidden(hidden: Bool) {
loadingView?.hidden = hidden
s

func onLoadingViewTapped() {
print("Reload page.")
¥



| oadingView

(composition version)

typealias ReloadHandler = (Void —> Void)
class LoadingPresenter {
var loadingView: CustomLoadingView!
var containerView: UIView!
var reloadHandler: ReloadHandler?

func setuplLoadingView(container: UIView!, handler: ReloadHandler?)
containerView = container
reloadHandler = handler
//Create loadingView and add Tap ...

}

func setLoadingViewHidden(hidden: Bool) {
loadingView?.hidden = hidden
s

func onLoadingViewTapped() {
reloadHandler?()
¥



| oadingView

(composition version)

class ViewController: UIViewController {
var presenter = LoadingPresenter()

override func viewDidLoad() {
super.viewDidLoad()

presenter.setupLoadingView(self.view) {
print("reload page.")
¥

presenter.setLoadingViewHidden(false)




\\\\\

e

-

ES

Y ax
= 1E
—

But...

LIRS %

BN EELTE, %7

2 SCA5I Y 61 2 AR

)

E¥EE



Protocol Version

protocol LoadingPresenter {
var loadingView: CustomlLoadingView! { get set }
func setupLoadingView()
func setLoadingViewHidden(hidden: Bool)
func onLoadingViewTapped()

}

extension LoadingPresenter where Self: UIViewController A
mutating func setupLoadingView() {
//Create loadingView and add Tap ...
I3

func setLoadingViewHidden(hidden: Bool) {
loadingView?.hidden = hidden
s



Protocol Version

class ViewController: UIViewController, |LoadingPresenter

var loadingView: CustomLoadingView!

override func viewDidLoad() {
super.viewDidLoad ()

setupLoadingView()
setLoadingViewHidden(false)
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Viore Protocols

class LoginController: UIViewController,
Requestable, LoadingPresenter, AlertPresenter,
UserNameValidator, EmailValidator {
var loadingView: CustomLoadingView!



Demo #2



POP in MVVM

FHERI N TIA R AR T IR 2 72

(e.g. NSDate -> “xxx53 $#81I")

let cell
let news newsList[indexPath. row]
cell.updateWithNews (news)

tableView.dequeueReusableCellWithIdentifier() ..



POP in MVVM




POP with MVVM

Title data Title Label

Thumb data Image View

ViewModel View



POP with MVVM

TitlePresentable

Title data Title Label

Thumb data Image View

ViewModel View

ThumbnailPresentable




TitlePresentable

protocol TitlePresentable {
var title: String { get }
var titleColor: UIColor { get }
var titleFont: UIFont! { get }
func updateTitleLabel(label: UILabel)

}

extension TitlePresentable {
var titleColor: UIColor {
return UIColor.blackColor()
}

var titleFont: UIFont! {
return UIFont(name: "Helvetica", size: 18)!
¥

func updateTitleLabel(label: UILabel) {
label.text = title
label.textColor = titleColor
label. font = titleFont



ThumbnallPresentable

protocol ThumbnailPresentable {

var thumbnailUrl: String { get }

var thumbnailHandler: (Void —> Void)? { get }
func updateImageView(imageView: UIImageView)

}

extension ThumbnailPresentable {

var thumbnailHandler: (Void —> Void)? {
return nil
}

func updateImageView(imageView: UIImageView) {
//Set imageView with thumbnailUrl
//Add tap Handler

}

func thumbnailImageViewtapped() {
thumbnailHandler? ()
I3



View

typealias NewsPresentable =
protocol<ThumbnailPresentable, TitlePresentable>

class NewsCell: UITableViewCell {
@IBOutlet private weak var titleLabel: UILabel!
@IBOutlet private weak var headView: UIImageView!

func updateWithPresenter(presenter: NewsPresentable) A
presenter.updateTitleLabel(titleLabel)
presenter.updateImageView(headView)



ViewModel

struct NewsViewModel: NewsPresentable {
var title: String
var thumbnailUrl: String
var thumbnailHandler: (Void —> Void)?

init(news: News, thumbnailHandler: (Void -> Void)?) {
self.text = news.title
self.thumbnaillUrl = news.thumbnailUrl
self.thumbnailHandler = thumbnailHandler



class NewsController:

View Controller

var newsList: [News] = []

override func tableView(tableView: UITableView,
let cell = tableView.dequeueReusableCellWithIdentifier(

"NewsCell", forIndexPath: indexPath) as! NewsCell

let

news = newsList[indexPath. row]

UITableViewController {

.) —> UITableViewCell

let

}

viewModel = NewsViewModel(news:
print("image tapped.")

cell.updatewWithPresenter(viewModel)

news) {

return cell
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TimePresentable

protocol TimePresentable {

var timeText: String { get }

var timeColor: UIColor { get }

var timeFont: UIFont! { get }

func updateTimeLabel(label: UILabel)
s

extension TimePresentable {
var timeColor: UIColor {
return UIColor.blackColor()
¥

var timeFont: UIFont! {
return UIFont(name: "Helvetica", size: 18)!
¥

func updateTimeLabel(label: UILabel) {
label.text = timeText
label.textColor = timeColor
label.font = timeFont



View

typealias NewsPresentable = protocol<

TitlePresentable, ThumbnailPresentable,| TimePresentable

>

class NewsCell: UITableViewCell {
@IBOutlet private weak var titleLabel: UILabel!
@IBOutlet private weak var headView: UIImageView!
@IBOutlet private weak var timelLabel: UILabel!

func updateWithPresenter(presenter: NewsPresentable) {
presenter.updateTitleLabel(titleLabel)
presenter.updateImageView(headView)
presenter.updateTimelLabel(timeLabel)




ViewModel

struct NewsViewModel: NewsPresentable {
var title: String

var thumbnailUrl: String

var thumbnailHandler: (Void —> Void)?
var timeText: String

init(news: News, thumbnailHandler: (Void —> Void)?) {
self.text = news.title
self.thumbnailUrl = news.thumbnailUrl
self.thumbnailHandler = thumbnailHandler

self.timeText =
"\ (NSDate().timeIntervalSincel970-news.updatedAt)# &7"
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Q&A



%

The Swift Programming Language (Swift 2.1) -
Protocols

The Switt Standard Library

Mixing and Traits in Swift 2.0

Updated: Protocol-Oriented MVVM in Switt 2.0
WWDC 2014 Session 404 - Advanced Swift
WWDC 2015 Session 408 - Protocol-Oriented
Programming in Swift



https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/Protocols.html#//apple_ref/doc/uid/TP40014097-CH25-ID267
https://developer.apple.com/library/tvos/documentation/General/Reference/SwiftStandardLibraryReference/index.html#//apple_ref/doc/uid/TP40014608
http://matthijshollemans.com/2015/07/22/mixins-and-traits-in-swift-2/
http://natashatherobot.com/updated-protocol-oriented-mvvm-in-swift-2-0/#
https://developer.apple.com/videos/play/wwdc2014-404/
https://developer.apple.com/videos/play/wwdc2015-408/

