Robots

The Best Testers You Will Ever
Build
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Test automation isn't without

t's challenges
— Me



Mobile test
automation

is hard
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What makes a good Ul test?

Easy to read
. Easy to write
. Easy to extend
. Easy to debug
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Let's write our first test

1. Select a location
2. Check the weather displays
3. Check some known informations is displayed

13



func testSelectSavedCityDisplaysCorrectly() {

//Given
let city = "Dublin”
let application = XCUIApplication()

//When
let collectionViewsQuery = application.collectionViews
collectionViewsQuery.scrollViews.otherElements.staticTexts[city].tap()

collectionViewsQuery.cells.otherElements.containing(.image, identifier:"Arrow").element.tap()

//Then

let predicate = NSPredicate(format: "label CONTAINS[c] %@", "Feels Like")
let elementQuery = collectionViewsQuery.staticTexts.containing(predicate)
XCTAssertTrue(elementQuery.count == 1)
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func testSelectSavedCityDisplaysCorrectly() {

//Given
let city = "Dublin”
let application = XCUIApplication()

//When
let collectionViewsQuery = application.collectionViews
collectionViewsQuery.scrollViews.otherElements.staticTexts[city].tap()

collectionViewsQuery.cells.otherElements.containing(.image, identifier:"Arrow").element.tap()

//Then

let predicate = NSPredicate(format: "label CONTAINS[c] %@", "Feels Like")
let elementQuery = collectionViewsQuery.staticTexts.containing(predicate)
XCTAssertTrue(elementQuery.count == 1)
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//When
let collectionViewsQuery = application.collectionViews
collectionViewsQuery.scrollViews.otherElements.staticTexts[city].tap()

collectionViewsQuery.cells.otherElements.containing(.image, identifier:"Arrow").element.tap()
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//Then

let predicate = NSPredicate(format: "label CONTAINS[c] %@", "Feels Like")

let elementQuery = collectionViewsQuery.staticTexts.containing(predicate)
XCTAssertTrue(elementQuery.count == 1)
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Let's write another test

1. Swipe on a location
2. Select delete
3. Verify it is gone
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func testDeleteSavedCity() {

//Given
let city = "Dublin"
let application = XCUIApplication()

//When
let scrollViewsQuery = application.collectionViews.scrollViews
scrollViewsQuery.otherElements.staticTexts[city].swipeRight()
scrollViewsQuery.otherElements
.containing(.staticText, identifier:city)
.children(matching: .other)
.element
.children(matching: .other)
.element
.children(matching: .map)
.element.swipelLeft()

application.collectionViews
.children(matching: .cell)
.element(boundBy: 3)
.scrollViews.otherElements
.containing(.staticText, identifier:"Delete")
.element.tap()

let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", city)
let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == Q)



func testDeleteSavedCity() {

//Given
let city = "Dublin"
let application = XCUIApplication()

//When
let scrollViewsQuery = application.collectionViews.scrollViews
scrollViewsQuery.otherElements.staticTexts[city].swipeRight()
scrollViewsQuery.otherElements
.containing(.staticText, identifier:city)
.children(matching: .other)
.element
.children(matching: .other)
.element
.children(matching: .map)
.element.swipelLeft()

application.collectionViews
.children(matching: .cell)
.element(boundBy: 3)
.scrollViews.otherElements
.containing(.staticText, identifier:"Delete")
.element.tap()

let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", city)
let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == Q)



//When
let scrollViewsQuery = application.collectionViews.scrollViews
scrollViewsQuery.otherElements.staticTexts[city].swipeRight()
scrollViewsQuery.otherElements
.containing(.staticText, identifier:city)
.children(matching: .other)
.element
.children(matching: .other)
.element
.children(matching: .map)
.element.swipelLeft()
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application.collectionViews
.children(matching: .cell)
.element(boundBy: 3)
.scrollViews.otherElements
.containing(.staticText, identifier:"Delete")
.element.tap()
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let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", city)
let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == 0)
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Let's write more tests

1. Select add location
2. From Search screen, enter "Sofia, Bulgaria"
3. Confirm it displays on the list
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func testSearchForCityAndSave() {

//Given
let citySearch = "Sofia, Bulgaria"
let cityTitle = "Sofia"

let application = XCUIApplication()

//When
let addButton = application.navigationBars["Locations"].buttons["Add"]
addButton. tap()

let searchForLocationsSearchField = application.navigationBars["SimpleWeather.SearchView"].searchFields["Search for locations"]
searchForLocationsSearchField. tap()
searchForLocationsSearchField. typeText(citySearch)

let searchResult = application.collectionViews.staticTexts["Sofia, Bulgaria"]
searchResult. tap()

//Then

let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", cityTitle)

let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == 1)
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func testSearchForCityAndSave() {

//Given
let citySearch = "Sofia, Bulgaria"
let cityTitle = "Sofia"

let application = XCUIApplication()

//When
let addButton = application.navigationBars["Locations"].buttons["Add"]
addButton.tap()

let searchForLocationsSearchField = application.navigationBars["SimpleWeather.SearchView"].searchFields["Search for locations"]

searchForLocationsSearchField. tap()
searchForLocationsSearchField. typeText(citySearch)

let searchResult = application.collectionViews.staticTexts["Sofia, Bulgaria"]
searchResult. tap()

//Then

let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", cityTitle)

let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == 1)
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//When
let addButton = application.navigationBars["Locations"].buttons["Add"]
addButton. tap()

let searchForLocationsSearchField = application.navigationBars["SimpleWeather.SearchView"].searchFields["Search for locations"]

searchForLocationsSearchField. tap()
searchForLocationsSearchField. typeText(citySearch)

let searchResult = application.collectionViews.staticTexts["Sofia, Bulgaria"]
searchResult.tap()
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//Then

let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", cityTitle)

let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == 1)
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func testSearchForCityAndSave() {

//Given
let citySearch = "Sofia, Bulgaria"
let cityTitle = "Sofia"

let application = XCUIApplication()

//When
let addButton = application.navigationBars["Locations"].buttons["Add"]
addButton. tap()

let searchForLocationsSearchField = application.navigationBars["SimpleWeather.SearchView"].searchFields["Search for locations"]
searchForLocationsSearchField. tap()
searchForLocationsSearchField. typeText(citySearch)

let searchResult = application.collectionViews.staticTexts["Sofia, Bulgaria"]
searchResult. tap()

//Then

let collectionViewsQuery = application.collectionViews

let predicate = NSPredicate(format: "label CONTAINS[c] %@", cityTitle)

let elementQuery = collectionViewsQuery.scrollViews.otherElements.staticTexts.containing(predicate)

//Assert that there is no city
XCTAssertTrue(elementQuery.count == 1)
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»> Il simpleWeatherTests O test General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules

v Ml SimpleWeatherUITests 7 tests T |
> SimpleWeatherUIBuilderTests Basic Customized All Combined Levels + | Swift (%)

SimpleWeath: .
v (T) SimpleWeatherUIFunctionBuilderTest ! e el

Localized String Swift Ul Support Yes C
(t] testSelectSavedCityDisplaysCorrectly() TARGETS
i * SimpleWeather
v IR [} - 8 V Interface Builder Storyboard Compiler - Options
(t] testSelectSavedCityDisplaysCorrectly() ¥ Il SimpleWeatherTests Setting FSITleweather
: e .
(t] testDeleteSavedCity() Il SimpleWeatherUIT... Default Module SimpleWeather
(] testSearchForCityAndSave() v
Vv Swift Compiler - Code Generation
Setting &% SimpleWeather
V¥ Compilation Mode
Debug Incremental ¢
Release Whole Module ¢
Disable Safety Checks No ¢
Exclusive Access to Memory Full Enforcement (Run-time Checks in All Builds) £
V Optimization Level
Debug € No Optimization [-Onone] ¢
Release Optimize for Speed [-0] ¢
Swift 3 @objc Inference Default ¢
Vv Swift Compiler - Custom Flags
Setting &% SimpleWeather
V Active Compilation Conditions
Debug DEBUG
Release
Other Swift Flags
Vv Swift Compiler - General
Setting &% SimpleWeather
Install Objective-C Compatibility Header Yes C
Objective-C Bridging Header SimpleWeather/SimpleWeather-Briding-Header.h
Objective-C Generated Interface Header Name SimpleWeather-Swift.h
Precompile Bridging Header Yes C
Reflection Metadata Level All ¢
Vv Swift Compiler - Language
Setting &% SimpleWeather
Swift Language Version Swift5 ¢
Vv Swift Compiler - Search Paths
Setting &% SimpleWeather
Import Paths
Vv Swift Compiler - Warnings Policies
Setting &% SimpleWeather
» Suppress Warnings Yes ¢
+ | ® Filter & ® Filter

Treat Warnings as Errors No ¢
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With proper design, the features
come cheaply.

— Dennis Ritchie



Patterns for writing Ul Tests

No pattern
. BDD style
. Page Objects
. Robot

> W NS
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Patterns for writing Ul Tests

1. Nopattern
2. BDD style

3. Page Objects
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Patterns for writing Ul Tests

2. BBb-style
3. Page Objects

- C @ calaba.sh

By

This site can't be reached

calaba.sh'’s server IP address could not be found.

Search Google for calaba sh

ERR_NAME_NOT_RESOLVED

PAS)



Patterns for writing Ul Tests

1. Nopattern
R e
2. Padle O eote
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Patterns for writing Ul Tests

1. Nopattern
R e
2. Padle O eote
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Design Patterns
Elements of Reusable
Object-Oriented Software

Erich Gamma
Richard Helm
Ralph Johnson
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Constructs complex objects using
step-py-step approacn

— Builder Pattern



Constructs complex objects using
step-by-step 2pproacn

— Builder Pattern



Lets build a robot

class WeatherListRobot {

private var application: XCUIApplication { XCUIApplication() }
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Lets build a robot

@discardableResult

func selectlLocation(city: String) -> WeatherDetailsRobot {
let collectionViewsQuery = XCUIApplication().collectionViews
collectionViewsQuery.scrollViews.otherElements.staticTexts[city].tap()

return WeatherDetailsRobot()
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@discardableResult

func selectSearch() -> WeatherSearchRobot {
let addButton = application.navigationBars["Locations" ].buttons["Add" ]
addButton. tap()
return WeatherSearchRobot()

S/



class WeatherListRobot {

private var application: XCUIApplication { XCUIApplication() }

//. ..

@discardableResult
func deletelLocation(city: String) -> Self {

let scrollViewsQuery = XCUIApplication().collectionViews.scrollViews
scrollViewsQuery.otherElements.staticTexts[city].swipeRight()
scrollViewsQuery.otherElements.staticTexts[city].swipelLeft()

XCUIApplication().collectionViews.children(matching: .cell)
.element(boundBy: 3)
.scrollViews.otherElements
.containing(.staticText, identifier:"Delete").element.tap()

return self

//. ..
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class WeatherListRobot {

private var application: XCUIApplication { XCUIApplication() }

//...

@discardableResult
func deletelLocation(city: String) -> Self {

let scrollViewsQuery = XCUIApplication().collectionViews.scrollViews
scrollViewsQuery.otherElements.staticTexts[city].swipeRight()
scrollViewsQuery.otherElements.staticTexts[city].swipelLeft()

XCUIApplication().collectionViews.children(matching: .cell)
.element(boundBy: 3)
.scrollViews.otherElements
.containing(.staticText, identifier:"Delete").element.tap()

return self

//. ..
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@discardableResult
func deletelLocation(city: String) -> Self {

let scrollViewsQuery = XCUIApplication().collectionViews.scrollViews
scrollViewsQuery.otherElements.staticTexts[city].swipeRight()
scrollViewsQuery.otherElements.staticTexts[city].swipelLeft()

XCUIApplication().collectionViews.children(matching: .cell)

.element(boundBy: 3)
.scrollViews.otherElements
.containing(.staticText, identifier:"Delete").element.tap()
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Lets go hack
to the tests




Test 1: Select, Display & Verify
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Test 1: Select, Display & Verify

//Given
let listRobot = WeatherListRobot();
let verifyDetailsRobot = WeatherDetailsVerifierRobot()
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Test 1: Select, Display & Verify

//When
listRobot.selectlLocation(city: "Dublin")
.expandWeatherDetails()
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Test 1: Select, Display & Verify

//Then
verifyDetailsRobot.verifyWeatherDetailsExpanded()
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Test 1: Select, Display & Verify

func testSelectSavedCityDisplaysCorrectly() {
//Given
let listRobot = WeatherListRobot();
let verifyDetailsRobot = WeatherDetailsVerifierRobot()
//When
listRobot.selectLocation(city: "Dublin™)
.expandWeatherDetails()
//Then
verifyDetailsRobot.verifyWeatherDetailsExpanded()
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Test 2: Delete & Verify

func testDeleteSavedCity() {
//Given
let listRobot = WeatherListRobot();
let verifierRobot = WeatherListVerifiierRobot();
/ /When
listRobot.deletelLocation(city: "Dublin")
//Then
verifierRobot.verifylLocationGone(city: "Dublin")
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Test 2: Delete & Verify

listRobot.deletelLocation(city: "Dublin")
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Test 3: Search, Select, Save & Verify

func testSearchForCityAndSave() {
//Given
let listRobot = WeatherListRobot();
/ /When
listRobot.selectSearch()
.searchForLocation(query: "Sofia, Bulgaria")
.selectLocation(location: "Sofia, Bulgaria")
//Then
let verifierRobot = WeatherListVerifiierRobot();
verifierRobot.verifyLocationsVisible(cities: "Sofia")

42



> Bl simpleW...erUITests )

B M =2 Q A = = (B

» Il SimpleWeatherTests O tests
v Ml SimpleWeatherUITests 7 tests

\ 4 SimpleWeatherUIBuilderTests %
[B testSelectSavedCityDisplaysCorrectly()
(t) testDeleteSavedCity()

(] testSearchForCityAndSave()
> SimpleWeatherUIFunctionBuilderTest
> (T) SimpleWeatherUITests

v

" iPhone 11 Pro Max Finished running Weather+ on iPhone 11 Pro Max

B
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O OV O N O~ O

& =

M
//
// Created by Alan Cooke on 11/20/19.
// Copyright © 2019 Ryan Nystrom. All rights reserved.
//

import XCTest
class SimpleWeatherUIBuilderTests: XCTestCase {

override func setUp() {
super.setUp()

continueAfterFailure = false

let app = XCUIApplication()
app.launch()

func testSelectSavedCityDisplaysCorrectly() {
//Given
let listRobot = WeatherListRobot();
let verifyDetailsRobot = WeatherDetailsVerifierRobot()
//When
listRobot.selectLocation(city: "Dublin")
.expandWeatherDetails()
//Then
verifyDetailsRobot.verifyWeatherDetailsExpanded()

func testDeleteSavedCity() {
//Given
let listRobot = WeatherListRobot();
let verifierRobot = WeatherListVerifiierRobot();

//When

listRobot.deleteLocation(city: "Dublin")

//Then

verifierRobot.verifyLocationGone(city: "Dublin")
}
func testSearchForCityAndSave() {

//Given

let listRobot = WeatherListRobot();

//When

listRobot.selectSearch()

.searchForLocation(query: "Sofia, Bulgaria")
.selectLocation(location: "Sofia, Bulgaria")

//Then

let verifierRobot = WeatherListVerifiierRobot();
verifierRobot.verifylLocationsVisible(cities: "Sofia")
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| et's apply some of Swift 5's
language features and see Now
whnere go



Property Delegates Wrappers

— Introduced in Swift 5.x

— Offers the ability to extend the behaviour of
properties

— Similar to Java Annotations but solely focused to
properties, for now..
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@propertyWrapper
struct ConstructionWrapper<Value: XCUIApplication> {

var wrappedValue: Value

init() {
wrappedValue = Value()
]
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@propertyWrapper
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struct ConstructionWrapper<Value: XCUIApplication> {

48



init() {
wrappedValue = Value()
3
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class WeatherListRobot {

@ConstructionWrapper
private var application: XCUIApplication

49



@ConstructionWrapper
private var application: XCUIApplication

49



Trailing Closures
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Trailing Closures

extension EvolvedWeatherDetailsVerifierRobot {
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Trailing Closures

convenience init(_ closure: (EvolvedWeatherDetailsVerifierRobot) -> Void) {

50



Trailing Closures
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Revisit the tests

func testSelectSavedCityDisplaysCorrectly() {

EvolvedWeatherListRobot {
$0.selectLocation(city: "Dublin")
.expandWeatherDetails()

)

EvolvedWeatherDetailsVerifierRobot {
$0.verifyWeatherDetailsExpanded()

¥
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What makes a good Ul test?

Easy to read ¥
. Easy to write ¥
. Easy to extend ¥
. Easy to debug ¥
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Case study: Zendesk Support

Universal app (i0S & iPadOS)

. Predominately written in Swift
EarlGrey 2

. OHHTTPStubs

. Run on every Pull Request

oA W NS
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Kotlin tests follow same approach

@Test
fun viewIdShouldSelectView() {
Preferences.setlLastView("invalid view id")

activity.launch()

TicketListRobot
.verifyViewSelected("Your unsolved tickets")
.openViewSelector()
.selectView(position = 1)

val selectedViewId = Preferences.getLastView()
assertEquals(selectedViewId, knownSelectedViewID)
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Open Source

— https://github.com/alcooke/codemonster2019
— Simple Weather - https:/github.com/rnystrom/

SimpleWeather
— Testing Robots

56


https://github.com/a1cooke/codemonster2019
https://github.com/rnystrom/SimpleWeather
https://github.com/rnystrom/SimpleWeather
https://jakewharton.com/testing-robots/

Thank you!

Twitter: @alcooke
Github: alcooke
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https://www.twitter.com/a1cooke
https://github.com/a1cooke
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