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protocol CounterView: class {
func updatelLabel(at index: Int, text: String)



final class MVPViewController: UIViewController, CounterView {
@IBOutlet private(set) var labels: [UILabel]!
@IBOutlet private(set) weak var incrementButton: UIButton!
@IBOutlet private(set) weak var upButton: UIButton!
@IBOutlet private(set) weak var downButton: UIButton!

private lazy var presenter = CounterPresenter(numbexrOfDigits: self.labels.count, view: self)

override func viewDidLoad() {
super.viewDidLoad()

incrementButton.addTarget(presenter, action: #selector(CounterPresenter.incrementButtonTap), for: .touchUpInside)
upButton.addTarget(presenter, action: #selector(CounterPresenter.upButtonTap), for: .touchUpInside)
downButton.addTarget(presenter, action: #selector(CounterPresenter.downButtonTap), for: .touchUpInside)

func updateLabel(at index: Int, text: String) {
labels[index].text = text



final class CounterPresenter {
private weak var view: CounterView?

... [/ othexr properties

init(numbexrOfDigits: Int, view: CounterView) {
self.view = view

«ee [/ othexr implementations

@objc func incrementButtonTap() {

.o+ // increment implementations

@objc func upButtonTap() {
eeo // up implementations

@bjc func downButtonTap() {

«es // down implementations
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func incrementButtonTap()

Presenter

view.updatelLabel(at: O, text:
view.updatelLabel(at: 1, text:
view.updatelLabel(at: 2, text:
view.updatelLabel(at: 3, text:

“17)
“0”)
“0”)
“0”)



MVP Unit Test



Presenter Unit Test



final class CounterViewMock: CounterView {
struct UpdateParameters {
let index: Int
let text: String

private let didCallUpdateLabel: (UpdateParameters) -> ()
init(didCallUpdateLabel: @escaping (UpdateParametexs) -> ()) {

self.didCallUpdateLabel = didCallUpdateLabel

func updatelLabel(at index: Int, text: String) ({
didCallUpdateLabel(UpdateParameters(index: index, text: text))



final class CounterPresenterTestCase: XCTestCase {
private var counterView: CounterViewMock!
private var presetner: CounterPresenter!
private var results: [CounterViewMock.UpdateParameters]!

override func setUp() {
super.setUp()

self.results = []

let countexrView

CounterViewMock() { [weak self] result in

self?.results.append(xresult)

}
self.presetner = CounterPresenter(numbexrOfDigits: 4, view: counterView)
self.counterView = counterView

... [/ othexr implementations



Reference




final class CounterPresenterTestCase: XCTestCase {

«es [/ other implementations

func testInitialValue() {
XCTAssertEqual(results.count, 4)
results.forEach { result in
XCTAssertEqual(result.text, "0")

func testIncrementButtonTap() {
XCTAssertEqual(results.count, 4)
presetner.incrementButtonTap()

XCTAssertEqual(results.count, 8)
XCTAssertEqual(results[4].text, "1
XCTAssertEqual(results[5].text, "0
XCTAssertEqual(results[6].text, "o"
XCTAssertEqual(results[7].text, "o



UlViewControlier Unit Test




final class MVPViewController: UIViewController, CounterView {

... [/ other properties
private lazy var presenter = CounterPresenter(numberOfDigits: self.labels.count, view: self)

... // other implementations



@objc protocol CounterPresentexType: class {
init(numbexOfDigits: Int, view: CountexView)
@objc func incrementButtonTap()

@objc func upButtonTap()
@objc func downButtonTap()

final class CounterPresenter: CounterPresenterType {
... // other implementations



final class MVPViewController<Presenter: CounterPresentexType>: UIViewController,

CounterView {
... // other properties

private lazy var presenter = Presenter(numberOfDigits: self.labels.count,

view: self)

init() {

super.init(nibName: "MVPViewControllexr", bundle: nil)

... // othexr implementations



Ready for Testing «=




final class CounterPresenterMock: CounterPresenterxType {
let numberOfDigits: Int
private(set) weak var view: CounterView?
private(set) var incrementButtonTapCount: Int = 0
private(set) var upButtonTapCount: Int = 0
private(set) var downButtonTapCount: Int = 0

init(numberOfDigits: Int, view: CountexrView) {
self.numbexOfDigits = numberOfDigits

self.view = view

@objc func incrementButtonTap() {
incrementButtonTapCount += 1

@bjc func upButtonTap() {
upButtonTapCount += 1

@objc func downButtonTap() {
downButtonTapCount += 1



final class MVPViewControllerTestCase: XCTestCase f{
private var viewController: MVPViewController!

private var presenter: CounterPresenterMock!

override func setUp() {

super.setUp()

let viewController = MVPViewController<CounterPresentexrMock> ()
_ = viewController.view

self.viewController viewControllerx

self.presenter = viewController.presenter

... // other implementations
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final class MVPViewControllerTestCase: XCTestCase {
// other implementations

func testNumberOfPlaceValues() {
XCTAssertEqual(viewController.labels.count, presenter.numberOfDigits)

func testUpdateLabelAtIndexoTo1() {
let index: Int = 0
XCTAssertNotNil(viewController.labels[index].text)
XCTAssertNotEqual(viewController.labels[index].text, "1")
viewController.updateLabel(at: index, text: "1")
XCTAssertEqual(viewController.labels[index].text, "1")

func testIncrementButtonTap() {
XCTAssertEqual(presenter.incrementButtonTapCount, 0)
viewController.incrementButton.sendActions(foxr: .touchUpInside)

XCTAssertEqual(presenter.incrementButtonTapCount, 1)
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final class MVVMViewController: UIViewController {
@IBOutlet private(set) var labels: [UILabel]!
@IBOutlet private(set) weak var incrementButton: UIButton!
@IBOutlet private(set) weak var upButton: UIButton!
@IBOutlet private(set) weak var downButton: UIButton!

private let disposeBag = DisposeBag()
private lazy var viewModel: CounterViewModel = {
.init(numbexO0fDigits: self.labels.count,
incrementButtonTap: self.incrementButton.rx.tap.asObservable(),
upButtonTap: self.upButton.rx.tap.asObservable(),
downButtonTap: self.downButton.rx.tap.asObsexrvable())

1)

override func viewDidLoad() {
super.viewDidLoad()

viewModel.placeValues
.bind(to: Binder(self) { me, values in
values.enumerated().forEach { me.labels[$0].text = $1 }

})
.disposed(by: disposeBag)



final class CounterViewModel {
let placeValues: Observable<[String]>
private let disposeBag = DisposeBag()
... |/ othexr properties

init(numbexOfDigits: Int,
incrementButtonTap: Observable<Void>,
upButtonTap: Observable<Void>,
downButtonTap: Observable<Void>) {
«ss [/ other implementations

incrementButtonTap
.subscribe(onNext: { ... // increment implementations })

.disposed(by: disposeBag)

upButtonTap
.subscribe(onNext: { ... // up implementations })
.disposed(by: disposeBag)

downButtonTap
.subscribe(onNext: { ... // down implementations })
.disposed(by: disposeBag)



incrementButton.rx.tap

ViewModel

placeValues: Observable<[String]>
[0, 0, 0, 1]




placeValues: Observable<[String]>
Hot or Cold and so on... @



MUVM Unit Test




ViewModel Unit Test




final class CounterViewModelTestCase: XCTestCase {
private var viewModel: CounterViewModel!
private var incrementButtonTap: PublishRelay<Void>!
private var upButtonTap: PublishRelay<Void>!
private var downButtonTap: PublishRelay<Void>!

private var disposeBag: DisposeBag!
private var results: BehaviorRelay<[String]>!

override func setUp() {
super.setUp()

let incrementButtonTap = PublishRelay<Void>()

let upButtonTap = PublishRelay<Void>()

let downButtonTap = PublishRelay<Void>()

self.viewModel = CounterViewModel(numberOfDigits: 4,
incrementButtonTap: incrementButtonTap.asObservable(),
upButtonTap: upButtonTap.asObservable(),
downButtonTap: downButtonTap.asObservable())

self.incrementButtonTap = incrementButtonTap

self.upButtonTap = upButtonTap

self.downButtonTap = downButtonTap

let disposeBag = DisposeBag()
self.disposeBag = disposeBag
let results = BehaviorRelay<[String]>(value: [])
viewModel.placeValues
.bind(to: results)
.disposed(by: disposeBag)
self.results = results

«ee [/ other implementations



Reference

incrementButtonTap: PublishRelay<Void>
upButtonTap: PublishRelay<Void>

downButtonTap: PublishRelay<Void>



final class CounterViewModelTestCase: XCTestCase {

.o+ // other implementations

func testInitialValue() ¢
XCTAssertEqual(results.value.count, 4)
results.value.forEach { value 1in
XCTAssertEqual(value, "0")

func testIncrementButtonTap() {
let lastValue = results.value
XCTAssertEqual(lastValue.count, 4)
incrementButtonTap.accept(())

XCTAssertNotEqual(lastValue, results.value)
XCTAssertEqual(xresults.value.count, 4)
XCTAssertEqual(results.value[0], "1")
XCTAssertEqual(results.value[1], "0")
XCTAssertEqual(results.value[2], "0")
XCTAssertEqual(results.value[3], "0")



UlViewControlier Unit Test




final class MVVMViewController: UIViewController {

... // other properties

private lazy var viewModel: CounterViewModel = {
.init(numbexOfDigits: self.labels.count,
incrementButtonTap: self.incrementButton.rx.tap.asObservable(),
upButtonTap: self.upButton.rx.tap.asObservable(),
downButtonTap: self.downButton.rx.tap.asObservable())

3 ()

... // other implementations



protocol CounterViewModelType: class {
var placeValues: Observable<[String]> { get }
init(numbexOfDigits: Int,
incrementButtonTap: Obserxrvable<Void>,
upButtonTap: Obserxrvable<Void>,
downButtonTap: Obsexrvable<Void>)

final class CounterViewModel: CounterViewModelType {
... // other implementations



final class MVVMViewController<ViewModel: CounterViewModelType>: UIViewController ({
... [/ other properties

private lazy var viewModel: ViewModel = ({
.init(numbexOfDigits: self.labels.count,
incrementButtonTap: self.incrementButton.rx.tap.asObservable(),
upButtonTap: self.upButton.rx.tap.asObservable(),
downButtonTap: self.downButton.rx.tap.asObservable())

3()

init() {

super.init(nibName: "MVVMViewController", bundle: nil)

... // other implementations



Ready for Testing «=




final class CounterViewModelMock: CounterViewModelType {
let placeValues: Observable<[String]>
let _placeValues = PublishRelay<[String]>()

let numberOfDigits: Int

private(set) var incrementButtonTapCount: Int = o0
private(set) var upButtonTapCount: Int = 0
private(set) var downButtonTapCount: Int = 0

private let disposeBag = DisposeBag()

init(numbexrOfDigits: Int,
incrementButtonTap: Observable<Void>,
upButtonTap: Observable<Void>,
downButtonTap: Observable<Void>) {
self.placeValues = _placeValues.asObservable()
self .numbexrOfDigits = numberOfDigits

incrementButtonTap
.subscribe(onNext: { [weak self] in self?.incrementButtonTapCount += 1 })

.disposed(by: disposeBag)

«o. [/ other implementations



final class MVVMViewControllerTestCase: XCTestCase {
private var viewController: MVVMViewController!
private var viewModel: CounterViewModelMock!
private var placeValues: PublishRelay<[Strxring]>!

override func setUp() {

super.setUp()

let viewController = MVVMViewController<CounterViewModelMock> ()
_ = viewController.view

self.viewController = viewController

self.viewModel = viewController.viewModel

self.placeValues = viewController.viewModel._placeValues

... // other implementations



Reference




final class MVVMViewControllerTestCase: XCTestCase {

««e [/ othexr implementations

func testNumberOfPlaceValues() {
XCTAssertEqual(viewController.labels.count, viewModel.numberOfDigits)

func testUpdateLabelAtIndexoTo1() {
let index: Int = 0
XCTAssertNotNil(viewController.labels[index].text)
XCTAssertNotEqual(viewController.labels[index].text, "1")
placeValues.accept(["1", "0", "0", "0"])
XCTAssertEqual(viewController.labels[index].text, "1")

func testIncrementButtonTap() {
XCTAssertEqual(viewModel.incrementButtonTapCount, 0)
viewController.incrementButton.sendActions(for: .touchUpInside)
XCTAssertEqual(viewModel.incrementButtonTapCount, 1)






https://github.com/marty-suzuki/
SimplestCounterSample

MVC

MVP

MVVM

MVVM with RxSwift

Flux

Flux with VueFiux

Flux with FluxCapacitor

Flux with RxSwift




final class MVVMSampleViewController: UIViewController {
@IBOutlet private weak var incrementButton: UIButton!
@IBOutlet private weak var decrementButton: UIButton!
@IBOutlet private weak var countLabel: UILabel!

private let viewModel = CountViewModel()

override func viewDidLoad() {

super.viewDidLoad()

incrementButton.addTarget(viewModel,
action: #selector(CountViewModel.increment),
for: .touchUpInside)
decrementButton.addTarget(viewModel,
action: #selector(CountViewModel.decrement),
for: .touchUpInside)

viewModel.observe(keyPath: \.count, bindTo: countLabel, \.text)
... [/ other implementations



final class CountViewModel {
private enum Names {
static let countChanged = Notification.Name(xawValue: "CountViewModel.countChanged")
... // other static properties

... // other properties

private var observers: [NSObjectProtocol] = []
private let center: NotificationCenter

init(center: NotificationCenter = .init()) {

self.center = center
«e«s [/ othexr implementations

«ee [/ othexr implementations



final class CountViewModel {
«++ // othexr properties

private(set) var count: String = "" {
didSet { center.post(name: Names.countChanged, object: nil) }

private var _count: Int = 0 {
didSet {
count = String(_count)
«ss [/ other implementations

«ss // other implementations
@objc func increment() {

_count += 1

@objc func decrement() {
_count -=1



final class CountViewModel {

«o. // other implementations

func observe<Valuei, Target: AnyObject, Value2>(keyPath keyPathi: KeyPath<CountViewModel, Value1>,
bindTo target: Target,

_ keyPath2: ReferenceWritableKeyPath<Target, Value2>) {
let name: Notification.Name

switch keyPathi {

case \CountViewModel.count: name = Names.countChanged
... [/ other cases

}

let handlexr: () -> () = { [weak self, weak target] in

guard let me = self, let target = target, let value = me[keyPath: keyPathi] as? Value2 else { return }
target[keyPath: keyPath2] = value

handlex()

observers.append(center.addObserver(forName: name, object: nil, queue: .main) { _ in handlex() })



s://github.com/marty-suzuki/Continuum

Continuum

build 'passing pod‘v0.3.0 Carthage compatible

NotificationCenter based Lightweight Ul / AnyObject binder.

final class ViewController: UIViewController {
@IBOutlet weak var label: UILabel!
private let viewModel: ViewModel = ViewModel()
private let center = NotificationCenter()

private let bag = ContinuumBag()

override func viewDidLoad() {
super.viewDidLoad()

center.continuum
.observe(viewModel.text, on: .main, bindTo: label, \.text)

.disposed(by: bag)

viewModel. text.value = "Binding this text to label.text!"

final class ViewModel {
let text: Variable<String>

init() {
self.text = Variable(value: "")
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CounterPresenter: CounterPresenterType {
view: CounterView?

(numberOfDigits: , view: CounterView) {

view = view

incrementButtonTap() {

upButtonTap() {

downButtonTap() {

20

CounterViewModel: CounterViewModelType {
placeValues: Observable<[ 1>

disposeBag = DisposeBag()

(numberOfDigits: ,
incrementButtonTap: Observable< >,
upButtonTap: Observable< >,
downButtonTap: Observable<

incrementButtonTap
.subscribe(onNext: { [unowned ]
I
})
.disposed(by: disposeBag)

upButtonTap
.subscribe(onNext: { [unowned ]
|
})
.disposed(by: disposeBag)

downButtonTap
.subscribe(onNext: { [unowned ]
|
})
.disposed(by: disposeBag)






Source code surrounded by red lines



CounterPresenter: CounterPresenterType {
view: CounterView?

model: CounterModel
disposeBag = DisposeBag()

(numberOfDigits: Int, view: CounterView) {
_count = BehaviorRelay<Int>(value: 0)
.model = CounterModel(numberOfDigits: numberOfDigits,
changed: { _count.accept($0) })

.view = view

_count
.flatMap { [weak model] count -> Observable<[Stringl>
model = model {
.empty()
}
array = model.array(from: count,
numberOfDigits: numberOfDigits)
.just(array.map { "\($0)" })
}
.bind(to: Binder( ) { me, values
values.enumerated().forEach {
me.view?.updateLabel(at: $0, text: $1)
}
})

.disposed(by: disposeBag)

incrementButtonTap() {
model.increment()

upButtonTap() {
model.incrementAllIfNeeded()

downButtonTap() {
model.decrementAllIfNeeded()

CounterViewModel: CounterViewModelType {
placeValues: Observable<[Stringl>

model: CounterModel
disposeBag = DisposeBag()

(numberOfDigits: Int,
incrementButtonTap: Observable<Void>,
upButtonTap: Observable<Void>,
downButtonTap: Observable<Void>) {
_count = BehaviorRelay<Int>(value: 9)
.model = CounterModel(numberOfDigits: numberOfDigits,
changed: { _count.accept($0) })

.placeValues = _count
.flatMap { [weak model] count -> Observable<[Stringl>
model = model {
.empty()
}

array = model.array(from: count,
numberOfDigits: numberOfDigits)
.just(array.map { "\($0)" })

incrementButtonTap
.subscribe(onNext: { [unowned ]
.model.increment()
})
.disposed(by: disposeBag)

upButtonTap
.subscribe(onNext: { [unowned ]
.model.incrementAllIfNeeded()
})
.disposed(by: disposeBag)

downButtonTap
.subscribe(onNext: { [unowned ]
.model.decrementAllIfNeeded()
})
.disposed(by: disposeBag)



CounterPresenter: CounterPresenterType {
view: CounterView?

model: CounterModel
disposeBag = DisposeBag()

(numberOfDigits: Int, view: CounterView) {
_count = BehaviorRelay<Int>(value: 0)
.model = CounterModel(numberOfDigits: numberOfDigits,
changed: { _count.accept($0) })

view = view

_count
.flatMap { [weak model] count -> Observable<[Stringl>
model = model {
.empty()
}
array = model.array(from: count,
numberOfDigits: numberOfDigits)
.just(array.map { "\($0)" })
}
.bind(to: Binder( ) { me, values
values.enumerated().forEach {
me.view?.updateLabel(at: $0, text: $1)
}
})

.disposed(by: disposeBag)

incrementButtonTap() {
model.increment()

upButtonTap() {
model.incrementAllIfNeeded()

downButtonTap() {
model.decrementAllIfNeeded()

CounterViewModel: CounterViewModelType {
placeValues: Observable<[Stringl>

model: CounterModel
disposeBag = DisposeBag()

(numberOfDigits: Int,
incrementButtonTap: Observable<Void>,
upButtonTap: Observable<Void>,
downButtonTap: Observable<Void>) {
_count = BehaviorRelay<Int>(value: 9)
.model = CounterModel(numberOfDigits: numberOfDigits,
changed: { _count.accept($0) })

.placeValues = _count
.flatMap { [weak model] count -> Observable<[Stringl>
model = model {
.empty()
}

array = model.array(from: count,
numberOfDigits: numberOfDigits)
.just(array.map { "\($0)" })

incrementButtonTap
.subscribe(onNext: { [unowned ]
.model.increment()
})
.disposed(by: disposeBag)

upButtonTap
.subscribe(onNext: { [unowned ]
.model.incrementAllIfNeeded()
})
.disposed(by: disposeBag)

downButtonTap
.subscribe(onNext: { [unowned ]
.model.decrementAllIfNeeded()
})
.disposed(by: disposeBag)



ViewModel Logic
and

Presenter Logic

can be ailmost same.




1. Interfaces are different.

2. Logics can be aimost same.




https://github.com/marty-suzuki/



Thank you for listening ®



