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Testing in Angular

- Almost every 1st-class Angular library provides an API for testing
- Angular ships with Jasmine and Karma
- We can write Unit Tests

- We can write Template Tests for our component



Unit Testing

> code level
> every component can be unit tested (!)
> |solated testing

> Every dependency will be mocked and stubbed



Integration Testing

> code level
> Testing a component with its dependencies
> Sometimes, it takes a lot of effort to implement

> |f an isolated unit test doesn’t make sense



E2E Testing

- User level (Browser)
- Browser robot

- Assertions against the document



Test Driven Development (TDD)

Write Test

REFACTOR <&

Improve Code Write Code



Test Driven Development (TDD)

1. Write a test case and make sure it fails. (red)
2. Satisfy the test case with minimal effort. (green)

3. Improve/refactor your code...

a. Meet general code guidelines.
b. Make it readable and comprehensible.

c. Remove redundant code.

4. \Verify that the test case is still passing. (green)



The tools

G K @

Jasmine Karma Cypress
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Karma

> Test runner
> Spawns browser & runs tests
> Also on command line
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Run tests with @angular/cli

npm test

yarn test




Unit Tests

workshops.de



Jasmine

Test method names should be sentences:

describe("Testsuite", () => {
it("should assert something”, () => {

})s
})s



Jasmine Basics

> Test Suite: describe()

> Test Case: it()

> Setup: beforeEach()
> Tear Down: afterEach()
> Assert: expect()

Test Suites can be nested!



Jasmine

describe("Testsuite", () => {
beforeEach(() => { });
beforeAll(() => { });
afterEach(() => { });
afterAll(() => { });

it("should do sth correctly”, () => {
expect(true).toBe(true);

1)

1)



Jasmine Matchers

toBe() toBeGreaterThan()
toEqual() toBeLessThan()
toContain() toBeCloseTo()
toBeUndefined()

toBeTruthy()

toBeFalsy()

toThrow()



Mocks and Stubs

Mocks:

> Can meet expectations and can cause your tests to fail
> Are mostly a part of the framework or library
> Comparing start and end state

Stubs:

> Are objects or classes that allow your tests to run in general
> Are mostly implemented by yourself
> Jesting the correct behaviour as well
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Helper Function - TestBed

> Configuration and initialisation of the environment to unit test Angular
apps
> Generates NgModule

> Methods to create and use services and components



Helper Function - Arrange

TestBed - generate NgModule with declarations and services

TestBed.configureTestingModule({
imports: |
BookCardComponent
1,
providers: [{
provide: BookApiService,
useValue: bookApiMock

H
1)



Helper Function - Arrange
TestBed - NO_ERRORS_SCHEMA

TestBed.configureTestingModule({
imports: [BookListComponent],
schemas: [NO_ERRORS_SCHEMA]

b (moee

N <h2 class="mat-h2">Books</h2>
lgnore unknown ! . <div class="books-grid">
components ¢Z 7~ ’ ~ <> <ws-book-card [content]="book" *ngFor="let book of books$
D </div>



Helper Function - Act

const fixture: ComponentFixture<BookCardComponent> =
TestBed.createComponent(BookCardComponent);

fixture.detectChanges();

const book = fixture.componentInstance;
const element = fixture.debugElement.nativeElement as HTMLElement;



Component Fixture

> Util class as wrapper around the component for testing

debugElement

is an Angular class that contains all kinds of references and methods relevant to
investigate an element or component in testing context

nativeElement
returns a reference to the DOM element (see HTMLElement and similar)

detectChanges()

Triggers a change detection cycle for the component



Component Fixture

> Util class as wrapper around the component for testing
componentRef
the Angular container of a component for handling lifecycle, inputs and similar

componentinstance

the real component instance



Helper Function - Assert

const bookListComponent = fixture.componentInstance;
expect(bookListComponent.books.length).toBe(3);

const element = fixture.nativeElement;

expect(element.innerHTML).toBe('<h2>Hello!</h2>");



Testing Components

import { By } from '@angular/platform-browser’;

it('should get books in onInit',() => {
const fixture = TestBed.createComponent(BookListComponent)

fixture.detectChanges();

const headingFixtures: DebugElement[] =
fixture.debugElement.queryAll(By.css("'h3"));

const headingElement: HTMLElement = headingFixtures[©@].nativeElement;

expect(headingElement.innerHTML).toBe( '"Mobby Dick"');
1)
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Type-safe mocks

Jasmine ships with a type-safe mock API.

let bookApiMock: jasmine.SpyObj<BookApiService>;

bookApiMock = jasmine.createSpyObj<BookApiService>(['create']);



Type-safe mocks

The outcome of a property or method can be set.

bookApiMock.create.and.returnValue(of(book));



Type-safe mocks
Register Mock in TestBed

TestBed.configureTestingModule({
imports: [

BookListComponent
1,
providers: [

{

provide: BookApiService,
useValue: bookApiMock

}
]

1)



Type-safe mocks

Sometimes you might want to use the real implementation.

bookApiMock.create.and.callThrough()



Type-safe mocks

Sometimes you just want to mock some methods

const loadAllSpy = spyOn(bookApiMock, ‘loadAll');



Type-safe mocks

Matchers for spys

expect(loadAllSpy).toHaveBeenCalled();
expect(loadAllSpy).toHaveBeenCalledWith(/* some parameters */);

expect(loadAllSpy).toHaveBeenCalledTimes(5);
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Component dependencies

> Used services injected by Dependency Injection
> Used template pipes
> Used other components

> Used other directives



Helper Functions of TestBed

override functions

TestBed
.overrideComponent(TargetComponent, {metadata})
.overrideDirective(TargetDirective, {metadata})
.overridePipe(TargetPipe, {metadata})
.overrideTemplate(TargetComponent, 'new template')



Mock Components

Use mock component

TestBed
.configureTestingModule()
.overrideComponent (BookListComponent, {
remove: { imports: [BookCardComponent] },

add: { imports: [BookCardMockComponent] }
1)



Mock Components

Create mock component

@Component ({
selector: 'ws-book-card’,
standalone: true,
template:

1)

class BookCardMockComponent {
@Input() content: Book | undefined;

¥
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Testing Services HttpClient
Setup for HttpClient testing

import { provideHttpClientTesting } from '@angular/common/http/testing’;

beforeEach(() => {
TestBed.configureTestingModule ({

providers: [provideHttpClient(), provideHttpClientTesting(),
BookApiService]
1)

httpMock = TestBed.inject(HttpTestingController);
bookApi = TestBed.inject(BookApiService);

});



Testing Services HttpClient
Http TestingController

import { HttpTestingController } from '@angular/common/http/testing’;

let httpMock: HttpTestingController;

httpMock.expectOne('<endpoint>"').flush(responseData);



Testing Services HttpClient

Mock errors

httpMock.expectOne('<endpoint>').error(new ErrorEvent('Network error."'));

J

httpMock.expectOne('<endpoint>").flush(
"No books', { status: 500, statusText: 'The API hung up'}
)



Testing Services

Asynchronous tests | Variant 1

it('provides books', done => {
const booksExpected = [<mock test data>];

bookApi.getAll().subscribe(booksFromApi => {
expect(booksFromApi) .toBe(booksExpected);
done();

Jo))E

httpMock.expectOne('<endpoint>').flush(booksExpected);
1)



Testing Services

Asynchronous tests | Variant 2

import { lastValueFrom } from 'rxjs’;
it('provides books', async () => {
const books = [<mock test data>];
const books$ = lastValueFrom(bookApi.getAll());
httpMock.expectOne('<endpoint>"').flush(books);

await expectAsync(books$).toBeResolvedTo(books);
1)



Testing Services HttpClient
Verify no unhandled Http Request is left

afterEach(() => httpMock.verify());
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Testing complex components like calendars, steppers

or even form-fields with validation can be hard.

The Angular team provides an abstraction layer to

make testing their component library easier.

https://material.anqular.io/cdk/test-harnesses/overview



https://material.angular.io/cdk/test-harnesses/overview

Component Harness

Setup Harness Environment

import { TestbedHarnessEnvironment } from '@angular/cdk/testing/testbed’;

let fixture: ComponentFixture<BookNewComponent>;
let loader: HarnesslLoader;

fixture = TestBed.createComponent(BookNewComponent);

loader = TestbedHarnessEnvironment.loader(fixture);



Component Harness

Get Harness for specific material component

import {
MatFormFieldHarness
} from '@angular/material/form-field/testing’;

const isbnFormField = await loader.getHarness(
MatFormFieldHarness

hE



Component Harness

Specify resilient selectors

import {
MatFormFieldHarness
} from '@angular/material/form-field/testing’;

const isbnFormField = await loader.getHarness(
MatFormFieldHarness.with({ selector: '[data-test=isbn-field]' })

hE



Component Harness

Access child material component

import { MatInputHarness } from '@angular/material/input/testing’;
const isbnFormField = await loader.getHarness( )

const isbnInput = (await isbnFormField.getControl()) as MatInputHarness;



Component Harness

Interact with material component

await isbnInput.setValue('21');

await isbnInput.blur();



Component Harness

Component-Harness-API is asynchronous

it('test with Angular Material component', async () => {
const isbnFormField = await loader.getHarness(MatFormFieldHarness);
const isbnErrors = await isbnFormField.getTextErrors();

1)



Component Harness

Get state information from component.

const isbnErrors = await isbnFormField.getTextErrors();

expect(isbnErrors).toContain(

"ISBN has to be at least 3 characters long.'
)



Autocomplete

Badge

Bottom Sheet

Button

Button toggle

Card

Checkbox

Chips

Datepicker

Dialog

Divider

OVERVIEW API EXAMPLES

API reference for Angular Material input

import {MatInputModule} from '@angular/material/input’;

Directives

MatTextareaAutosize extends CdkTextareaAutosize

Directive to automatically resize a textarea to fit its content.
Selector: textarea[mat-autosize] textarea[matTextareaAutosize]

Exported as: matTextareaAutosize Deprecated

Properties

Each Material Component ships with its
Test-API. Check out the Documentation to learn
about the details.

Input
Directives

MatTextareaAutosize extends
CdkTextareaAutosize

Matinput
Constants
MAT_INPUT_VALUE_ACCESSOR

Testing
Classes

MatinputHarness extends
MatFormFieldControlHarness

MatNativeSelectHarness extends
MatFormFieldControlHarness

MatNativeOptionHarness extends
ComponentHarness

Interfaces
InputHarnessFilters
NativeSelectHarnessFilters

NativeOptionHarnessFilters
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Spectator
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Testing with Angular includes a lot of repetitive
tasks like, manual Change Detection, Element

Querying and TestBed-Setup.

Spectator is a library that simplifies these tasks

for you.



<SPECTATA SR>

Documentation https://ngneat.qithub.io/spectator/

Playground https://stackblitz.com/edit/angular-testing-spectator



https://ngneat.github.io/spectator/
https://stackblitz.com/edit/angular-testing-spectator

Spectator is part of the open source initiative NgNeat.
NgNeat provides a lot of useful frameworks and libraries.




NgNeat project highlights

Transloco %’ ®® The internationalization (i18n) library for Angular

UntilDestroy M RxJS operator that unsubscribe from observables
on destroy

Cashew &y A flexible and straightforward library that caches

HTTP requests in Angular

HeliPopper 7+ A Powerful Tooltip and Popover for Angular
Applications

and many more...

All projects can be found here https://github.com/ngneat



https://github.com/ngneat

Component Test



Component Factory

Vanilla Angular Testing

let fixture:
ComponentFixture<BookCardComponent>;

TestBed.configureTestingModule ({
imports: [BookCardComponent],

})s

fixture = TestBed
.createComponent (BookCardComponent);

fixture.detectChanges();

we Spectator

import {
Spectator,
createComponentFactory

} from '@ngneat/spectator’;

describe('When ..."', () => {
let spectator: Spectator<ButtonComponent>;
const createComponent = createComponentFactory(
ButtonComponent

Ik

beforeEach(() => spectator = createComponent());

})



Component Factory

- TestBed gets replaced by by createComponentFactory().
- Fixture<T> gets replaced by Spectator<T>.



createComponentFactory
Provides the same capabilities like TestBed

const createComponent = createComponentFactory({
component: ButtonComponent,
imports: [],
providers: [],
declarations: [],
entryComponents: [],
componentProviders: [], // Override the component's providers
componentViewProviders: [], // Override the component's view providers
overrideModules: [], // Override modules
mocks: [], // Providers that will automatically be mocked
componentMocks: [], // Component providers that will automatically be mocked
componentViewProvidersMocks: [], // Component view providers that will be automatically mocked
detectChanges: false, // Defaults to true
declareComponent: false, // Defaults to true
disableAnimations: false, // Defaults to true
shallow: true, // Defaults to false

5



Spectator

Offers one central API to work with the component under test

// Template-Query for single element
spectator.query('button');

// Template-Query for multiple elements
spectator.queryAll('button’);

// @Input setter
spectator.setInput('content’', book);

// @Output listener
spectator.output('detailClick').subscribe(result => (output = result));



Spectator Selection helpers

Spectator ships with helper functions selecting an element by its attribute
value.

spectator.query(byPlaceholder('Please enter your email address'));
spectator.query(byValue('By value'));

spectator.query(byTitle('By title'));

spectator.query(byAltText('By alt text'));
spectator.query(byLabel('By label'));

spectator.query(byText('By text'));

spectator.query(byText('By text', {selector: '#some .selector'}));
spectator.query(byTextContent('By', {selector: '#some .selector'}));



Spectator

Offers one central API to work with the component under test

const createComponent = createComponentFactory({
component: BookComponent,
providers: [BookApiService]

1)

const service = spectator.inject(BookApiService);



Matchers

Spectator ships with useful matchers for more readable assertions

expect(spectator.query('button'))

.toExist(); // exist in DOM
.toHaveId('1'); // id="1"
.toHaveClass('warn'); // class="warn"
.toHaveValue('1l"'); // value="1"
.toContainText('Hi'); // <div>Hi</div>

More matchers can be found in the documentation.

https://ngneat.qithub.io/spectator/docs/custom-matchers



https://ngneat.github.io/spectator/docs/custom-matchers
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Congratulations for using spectator the 1st time. &

This might have saved you already around 10 to
13 lines of code by changing two tests.



DOM interactions



Spectator allows not only to query elements but
also to interact with them in a more fluent way

then the built-in APl Angular provides.



DOM Interactions

https://naneat.github.io/spectator/docs/events

Vanilla Angular Testing

const input: HTMLInputElement =

fixture.debugElement
.query(By.css('[data-test=isbn]"))
.nativeElement

input.value = "12";
input.dispatchEvent(new Event('input'));

fixture.detectChanges();

we Spectator

spectator
.typeInElement('12",

'[data-test=isbn]");


https://ngneat.github.io/spectator/docs/events

DOM Interactions

Common events

// Click
spectator.click('[data-test=isbn]"');
spectator.click(byText('Element"'));

// Blur
spectator.blur('[data-test=isbn]"');
spectator.blur(byText('Element'));

/] Type
spectator.typeInElement('12', '[data-test=isbn]');
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Replacing Harness have also saved you around
10 to 13 lines of code.

But you have lost a type-safe AP| querying
complex Material Components.

If time, discuss the trade-offs of using
Harness-Fixture or Spectator.



Spectator wraps each interaction with the
Component and its Elements and triggers

change detection for you. =&



Services



Spectator provides an API to test Angular

services and its dependencies In isolation.



Service Factory

import { createServiceFactory, SpectatorService } from '@ngneat/spectator’;

describe('When..."', () => {
let spectator: SpectatorService<BookApiService>;
const createService = createServiceFactory(BookApiService);

beforeEach(() => spectator = createService());

it('should ... ', () => {
expect(spectator.service.getAll()).not.toBeUndefined();
1)

})s



Mock service dependencies

const createService = createServiceFactory({
service: BookApiService,

mocks: [HttpClient] -----"—° \
}); ) Creates Jasmine Spy-object

7

RN

spectator = createService() \
y
spectator.service.getAll.and.return(of([ 1))



HTTP



For HT TP, Spectator provides a special API to

Inspect requests & provide fake responses.



Http Factory

import { createHttpFactory, SpectatorHttp } from '@ngneat/spectator’;

let spectator: SpectatorHttp<TodosDataService>;
const createHttp = createHttpFactory(TodosDataService);

beforeEach(() => spectator = createHttp());



Setting up an HT TP test with Spectator
automatically spins up HttoClientModule &
Htto TestingController behind the scenes.



Http Factory

Inspect GET-Request and provide fake response

it('should ...", async () => {
const books = [bookNa()];
const books$ = firstValueFrom(spectator.service.getAll());

spectator.expectOne('http://localhost:4730/books', HttpMethod.GET)
.flush(books);

await expectAsync(books$).toBeResolvedTo(books);
})



Http Factory

Inspect GET-Request and provide a fake error.

spectator.expectOne('http://localhost:4730/books"', HttpMethod.GET)
.error(new ProgressEvent('Network error'));



Http Factory
Inspect GET-Request and provide a fake API error.

spectator.expectOne('http://localhost:4730/books"', HttpMethod.GET)
.flush('No books', {
status: 500,
statusText: 'The API hung up'

1)

await expectAsync(books$)
.toBeRejectedWithError('Sorry, we could not load any books');



Spectators http-Factory works pretty similar to
Angular’s Http TestingController but saves you a

lot of boilerplate code.
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