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ASSIGNMENT II

1. [bookmark: _Toc36760683][bookmark: _Toc38223834]INTRODUCTION

Research was conducted on developmenting and implementation of a news feed web application that uses Ajax. The implementation section will discuss the client and server-side development, which are two separate modules joined using Express.Js and its router.  We will then go on to discuss the benefits two branches of test-driven development - BDD and unit testing, and how they were used in the project.
[bookmark: _Toc36760684][bookmark: _Toc38223835]IMPLEMENTATION

The web application, which dynamically controls content from the browser, was developed using TypeScript. News is transferred in JSON format between backend and frontend via AJAX. The main logic is in the postsRouter.ts file [1]

The UML sequence diagram in figure 1. shows the sequence of interactions taking place between the backend and front-end code. The objects and actors involved are listed along the top of the diagram. Horizontal lines indicate interactions between objects [2].

[image: ]
[bookmark: _Toc38223808]Figure 1- Sequence diagram of the application [3].
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[bookmark: _Toc38223809]Figure 2 – Example of articles added to four categories.
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[bookmark: _Toc36760686]Figure 2 - popup for creating and editing of an article.
0.1 [bookmark: _Toc38223836]FRONTEND DEVELOPMENT

Initially, in a terminal, we must type:
· cd ./frontend
· npm i, to install node_modules folder.
· npm start

Rollup bundler will then auto-load a web browser at localhost:3000.

The index.ts file is used to add event listeners to the buttons and add a list of categories on the right bar and make a request for articles in the current category.

[image: ]
[bookmark: _Toc38223810]Figure 3 - Add event listeners.

The dom.ts file contains customised helper methods to work with document object model (DOM) elements. 
· The CreateElement  function creates the specified element. If attributes were provided, we set them. If children were provided, we append them to the created element using AppendChild. 
· RemoveChildren checks in a cycle if the element has a child and remove it if it has. 
· AppendChild - if the provided child is a string, a text node is created and appended to the parent. Otherwise, we just append the provided child to the parent.

The post.ts file contains the interface for posted articles.
[image: ]
[bookmark: _Toc38223811]Figure 4 – Post interface.
Rollup is a module bundler. On start-up, it bundles all typescript code into the dist/index.esm.js file and copies it and static files into the dist folder. Rollup.config.js is its config file [4].

The app.ts file contains the CATEGORIES array, which stores news category names. The currentCategory constant stores a selected category, with the first element from the categories array as a default value. $ELEMENTS is a cache of HTML elements that is used frequently.

· In function PopulateCategories, for each category in CATEGORIES, a HTML element is created and appended to the category list. When the element will be clicked, we will unselect all categories and select the clicked one. After that, news will be fetched for the selected category.
· Function OnLoad sets click events for some general buttons on the page (create/edit an article, close popup) and fill a dropdown in the popup with news categories.
· openPopup/closePopup are methods to show or hide a popup and clear form inputs on popup hide.
· OnArticleCreate is a handler for the ‘Create article’ button. Here, a popup opens and sets the hidden field in the popup form with the ‘add’ value to determine the type of action we need for the form.
· OnArticleSubmit checks the type of action from the value of the hidden field in the popup and collects an object from the form fields. If the action is ‘add’, it sends a POST request to the server to create a new article, and if the action is ‘edit’, it sends a PUT request to edit an existing article.
· AjaxError is a method that helps to debug ajax errors.
· OnArticleDelete sends a DELETE request to the server to delete an article with a specified id.
· OnArticleEdit sends a GET request to the server to get information about the article with a specified id, fill the popup form with received data and show the popup.
· In PopulateNews  we fill the channel title with the name of the selected category, send a GET request to the server to get the list on articles and after that, in the ReadArticles method we filter them by the current category name and fill the corresponding HTML elements with values. If there are no articles, the default text.
										
0.2 [bookmark: _Toc38223837]BACKEND DEVELOPMENT

To start the Node.js server, we open a separate terminal console and type:
· cd ./backend
· npm i, to install node_modules folder.
· npm start, to start server.

It will then start listening on TCP port 4000.

The post.ts file contains a class representing an article, where it sets the default data on article creation.

[image: ]
[bookmark: _Toc38223812]Figure 5 – Post class constructor.
· In the app.ts file, we initialise the Express 4.16.1 framework, which accepts the JSON format. Express allows CORS (cross-original requests), which is an installed dependency, and handles server errors. It will provide the routing [5].
· In the server.ts file, we set a server port and launch the Express application. If there appears to be an error connecting with the port on launch, it will be logged.

This file contains the express router [5], which handles requests that the application receives by path. Each router also has a method it handles (POST, GET, PUT or DELETE) and a callback that contains the logic. Each router method sends a response in JSON format .
· postList is a cached array of articles.
· postsRouter.get(‘/’) is a method that sends a response to the cached list of articles.
· postsRouter.post(‘/’) is a method that receives data of the article from the request body, creating a new one using it, sends in response success flag and id of created article.
· postsRouter.get(‘/:id’) is a method that receives id of the article from the path and sends in a response success flag and article, if the article with this id exists, or sends a failure flag.
· postsRouter.put(‘/:id’) is a method that receives id of the article from the path and data for the article from the request body, replaces the article in the article list or creates a new one, if the id was free, and sends in a response success flag and id of updated/created articles.
· postsRouter.delete(‘/:id’) is a method that receives the id of an article from the path, deletes in the article lists article with this id and sends in a response success flag and id of the created article.

[bookmark: _Toc38223838]EVALUATION OF THE BENEFITS OF BDD	
				
In the software development industry, we typically find software that does not solve the intended business problem, with wasted money and effort. For example, a report by the Standish Group  (2011) found that 42% of software projects were delivered late, or were over budget, or failed to deliver planned features.  Furthermore, 21% of projects were cancelled entirely [6]. These problems can be overcome by Test-driven development. Beck (2003) is seen as popularising Test driven development after his book Test-driven Development by Example [7]. Figure 6 shows the so called V-model of software testing, which has four distinct testing levels [8].
[image: ]

Figure 6 - Four levels of software testing [8].

Behaviour driven development (BDD), is a software engineering process designed to help development teams to focus on identifying, understanding and building the features that are important to the project owners. It falls at the top layer of the V-model, which is acceptance testing. BDD was actually invented as an easier way of teaching unit testing, as it was found that developers had trouble deciding where to start testing and how to formulate the tests [6] [9]. This is perhaps the biggest drawback seen in unit testing, which tests units of software as components, individual, such as classes, interfaces and functions [10] [11]. 

In the book Learning Behaviour Driven Development with JavaScript (2015) the author argues that the biggest problem with test-driven development is the disconnection with what software is supposed to be doing and what developers are testing, i.e. TDD does not say anything about what a coding task is, when a new one should be created, or what kind of changes to allow. This leads to a narrow testing mentality. For example, if we are testing if a class behaves as expected but are ignoring whether the overall product behaves as expected [12]. The ISTQB defines acceptance testing as testing “user needs and requirements and business processes” [13]. Indeed, this fits the description of the Agile Manifesto, which places more importance on collaboration, responding to change and interactions [14]. Figure 6 shows the process used in BDD, referred to as a meeting of the “three amigos”. i.e. the business owner, the developer and the QA tester, in order to overcome the problems in unit testing. This discussion normally takes place at the start of an agile sprint [6] [15].
[image: ]
[bookmark: _Toc38223813]Figure 7 – The BDD Agile process using conversations that will be written in simple user-stoy like syntax.
BDD testing frameworks such as Cucumber [16] and JBehave [17] are popular. It is a syntax that has been borrowed from User Stories. In the Cucumber framework, it is named Gherkin. Gherkin documents project requirements in an easy format for all stakeholders to understand. It is designed to run automated software tests easily using the Given-When-Then pattern [6][18] [19].

[bookmark: _Toc38223803]Table 1 – Gherkin Syntax structure for news feed site [6] [18].
	Title: Posting on the news feed.

	As a newsfeed website user.
I want to be able to create, read, update and delete articles.
so that I can update the news.

	Scenario 1: Create a post.
Given that a user wants to create a new post.
and user has new data.
when user sends a request for data with post.	
then post is created, and user receives new id of post.

	Scenario 2: Update a post.
Given a post was previously created.
and I have two blue garments in inventory
when a user sends an update request with id of the post and data of the post.
then post is updated, and user receives new id of the updated post.



According to the book BDD in Action (2015), behaviour driven development can help align a team’s goals and reduce effort, as well as improve costs for the project owners. Another benefit is that documentation can be created from the Gherkin syntax that can not only be easily understood, but automated unit tests can be generated them (Figure 3). This will all result in speeding up the development process [6].

As BDD is based on conversation and feedback, if stakeholders are unwilling to collaborate, this will pose a major problem. It works best in an agile methodology as it will not be possible to define all requirements upfront. Also, writing BDD automated tests is a skill, which is not easy to learn [6].

[bookmark: _Toc36760688][bookmark: _Toc38223839]TESTING THE APPLICATION

0.3 [bookmark: _Toc36760689][bookmark: _Toc38223840]BLACK BOX TESTING

While behavioural testing and black box testing share some traits, there are still some differences: Behavioural testing checks the software behaviour. By definition, it is almost always a functionality test. Test cases can be easily created due to software specifications. Black box testing also checks the software behaviour, but not only that - it encompasses many other different test cases. We could say that behavioural tests are a part of black box testing. Black box testing nearly always necessitates a human due to the different scenarios [6].

For the news feed application, Jest testing framework was used for automating functional black box testing on the server. Tests are presented in the tests.spec.ts file (appendix A). With functional black-box testing, we check if the post.ts and postsRouters.ts files are doing what they are supposed to do without knowing how it does it. So, in tests we send possible requests to the backend and compare responses with our expectations:
· describe is used for organising and describing tests.
· it is used to run a test.
· expect is used for performing assertions. The test passes if the assertions pass.
[image: ]

[bookmark: _Toc38223814]Figure 8 – Running BDD tests with gherkin syntax in Jest for the news feed application.
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[bookmark: _Toc38223815]Figure 9 -  backend test results.
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[bookmark: _Toc38223816]Figure 10 - First failed black box test.
[image: ]
[bookmark: _Toc38223817]Figure 11 - Second failed black box test.

0.4 [bookmark: _Toc36760690][bookmark: _Toc38223841]WHITE BOX TESTING

White box testing can be defined when a developer has knowledge about the methods that are written, what the data looks like, the return values and types in order to test them. This is what unit testing is, which sits at the bottom of the V-model [20]. Unit tests use the AAA pattern [19] :
· Arrange, which corresponds to Given in bdd.
· Act, which corresponds to When in bdd.
· Assert, which corresponds to Then in bdd.

Jest automated test framework was used for automated unit testing of the frontend (Table 2). To test, the directory must be set to frontend, then type ‘npm t’ in the terminal, which will invoke Jest to test the files [21]. 

[bookmark: _Toc38223804]Table 2- Test descriptions for the frontend.
	Test file
	Description
	Test

	App.test.ts
	When populating categories in App.ts
	Should PopulateCategories.


	Dom.test.ts
	When creating element in Dom.ts

	Should CreateElement,
Should RemoveChildren.




Dom.test.ts file contains unit tests for the CreateElement and removeChildren functions in the document object model (DOM) file dom.ts. JSDOM, which runs inside Node.js, was used for simulating the browser [22]. The AAA pattern was used to describe the test – “When creating element in Dom.ts”. A test (Act) was performed on CreateElement with sample attributes and children. The assertion was that the element has the correct html code, which it has.



[bookmark: _Toc38223818]Figure 12 – Test on CreateElement with sample attributes.
A test was performed on element RemoveChildren with sample html markup, asserting that the markup was both present and not present in the body, which passed on both occasions.


[bookmark: _Toc38223819]Figure 13 – Test on removeChildren element.

Figure 13 shows the unit test code located in app.test.ts for the populated categories function located in app.ts. 


[bookmark: _Toc38223820]Figure 14 – The unit test code doe App.ts.

All three tests passed on the frontend, one of which was a snapshot test. The  @ts-ignore comments were used in order to allowed things that are not allowed from the typescript point of view, for testing purposes.


[image: ]

[bookmark: _Toc38223821]Figure 15 - Testing two frontend files.
Out of a total of 16 tests, 2 tests failed when testing the backend. The failed tests were both behavioural tests.

A metric shows the ratio of the number of lines of code executed by a test and the total number of lines in the code base [19].
Istanbul was integrated with Jest as a test coverage reporter to output coverage in html format [23]. We click on the index.html file in a coverage folder located in the frontend and backend application folders. Figure 13 shows the test coverage was low for the frontend - 34.83%. Therefore, the test coverage is inadequate. Figure 12 shows 100% test coverage for the backend achieved 100%  in post.ts and postsRouter.ts files.

[image: ]
[bookmark: _Toc38223822]Figure 16 - Coverage report for backend.

[image: ]
[bookmark: _Toc38223823]Figure 17 -Coverage report for frontend.


[bookmark: _Toc36760691][bookmark: _Toc38223842]CONCLUSION

The news feed web application was developed with one unifying language, JavaScript, for both the frontend (Typescript) and backend (NodeJS), using an asynchronous and event-driven model. The author has found this can make it easier develop more powerful and less resource intensive applications [1].

Behavioural (black box) testing and  unit (white box) testing seem to complement each other well, as one makes up for the weaknesses of the other. It would be logical to start with high-level behavioural tests, as they provide more context into the way that an application should function. Different stakeholders can be sure they are at the same understanding, avoiding some of the pitfalls mentioned in the standish group study. We may then proceed to writing lower level unit tests in a traditional TDD way [6].
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[bookmark: _Toc36760693][bookmark: _Toc38223844]APPENDIX A (BDD TEST CASES)

	// FEATURE: add post
// SCENARIO: success
//   WHEN user sends requests with data for post
//   THEN post is created, and user receives id of new post

describe ("FEATURE: add post", () => {
  describe ("SCENARIO: success", () => {
    let response;
    it ("WHEN user sends create request with data for post", async () => {
      response = await request.post("/posts").send({
        title: "Covid-19",
        category: "Health",
        description: "it spreads too fast",
      });
    });
    it ("THEN post is created and user receives id of new post", async () => {
      expect(response.body).toEqual({ done: true, postId: 0 });
    });
  });
});


	// FEATURE: get post
// BACKGROUND:
//   GIVEN post was created
// SCENARIO: success
//   WHEN user sends requests with id of the post
//   THEN post is returned
// SCENARIO: post with id does not exist
//   WHEN user sends request with id of the post
//   THEN server will be notified about the failure

describe ("FEATURE: get post", () => {
  describe ("BACKGROUND", () => {
    it ("GIVEN post was created", async () => {
      await request.post("/posts").send({
        title: "Second category",
        category: "UK",
        description: "some information",
      });
    });
  });
  describe ("SCENARIO: success", () => {
    let response;
    it ("WHEN user sends get request with id of the post", async () => {
      response = await request.get("/posts/1");
    });
    it ("THEN post is returned", async () => {
      expect(response.body).toMatchObject({
        done: true,
        post: {
          title: "Second category",
          category: "UK",
          description: "some information",
        },
      });
    });
  });
  describe ("SCENARIO: post with id does not exist", () => {
    let response;
    it ("WHEN user sends get request with id of the post", async () => {
      response = await request.get("/posts/11231");
    });
    it ("THEN server will be notified about the failure", async () => {
      expect(response.body).toEqual({
        done: true,
      });
    });
  });
});


	// FEATURE: update post
// BACKGROUND:
//   GIVEN post was created
// SCENARIO: success
//   WHEN user sends request with id of the post and data for post
//   THEN post is updated and user receives id of updated post

describe ("FEATURE: update post", () => {
  describe ("BACKGROUND", () => {
    it ("GIVEN post was created", async () => {
      await request.post("/posts").send({
        title: "Third article",
        category: "UK",
        description: "some information",
      });
    });
  });
  describe ("SCENARIO: success", () => {
    let response;
    it ("WHEN user sends update request with id of the post and data for post", async () => {
      response = await request.put("/posts/2").send({
        title: "Third article category changes",
        category: "Health",
        description: "some information",
      });
    });
    it ("THEN post is updated and user receives id of updated post", async () => {
      expect (response.body).toEqual({
        done: true,
        postId: 2,
      });
    });
  });
});


	// FEATURE: delete post
// BACKGROUND:
//   GIVEN post was created
// SCENARIO: success
//   WHEN user sends request with id of the post
//   THEN post is deleted, and user receives id of deleted post

describe ("FEATURE: delete post", () => {
  describe ("BACKGROUND", () => {
    it ("GIVEN post was created", async () => {
      await request.post("/posts").send({
        title: "Article for test",
        category: "UK",
        description: "some information",
      });
    });
  });
  describe ("SCENARIO: success", () => {
    let response;
    it ("WHEN user sends delete request with id of the post and data for post", async () => {
      response = await request.delete("/posts/3");
    });
    it ("THEN post is deleted and user receives id of deleted post", async () => {
      expect(response.body).toEqual({
        done: true,
        postId: 3,
      });
    });
  });
});


	// FEATURE: get all posts
// BACKGROUND:
//   GIVEN posts were created
// SCENARIO: success
//   WHEN user sends request to get all posts
//   THEN posts are returned

describe ("FEATURE: get all posts", () => {
  describe ("BACKGROUND", () => {
    it ("GIVEN post was created", async () => {});
  });
  describe ("SCENARIO: success", () => {
    let response;
    it ("WHEN user sends request to get all posts", async () => {
      response = await request.get("/posts");
    });
    it ("THEN posts are returned", async () => {
      expect(response.body).toEqual([
        {
          category: "Health",
          description: "it spreads too fast",
          title: "Covid-19",
        },
        {
          category: "UK",
          description: "some information",
          title: "Second category",
        },
        {
          category: "Health",
          description: "some information",
          title: "Third article category changed",
        },
      ]);
    });
  });
});




[bookmark: _Toc38223845]APPENDIX B (FRONT END TEST CASES)

	App.test.ts

	describe("App", () => {
  test("PopulateCategories", async () => {
    const html = fs.readFileSync("src/index.html", { encoding: "utf8" });

    const dom = new JSDOM(html, {
      runScripts: "outside-only",
    });
    // @ts-ignore
    global.document = (global.window = dom.window).document;
    // @ts-ignore
    global.XMLHttpRequest = global.window.XMLHttpRequest;

    expect(document.querySelector(".categories__list")?.children.length).toBe(
      0
    );
    expect(document.querySelector(".channel__news")?.children.length).toBe(0);

    const {
      CATEGORIES,
      $ELEMENTS,
      PopulateCategories,
      PopulateNews,
    } = await import("./App");

    PopulateCategories();

    expect(document.querySelector(".categories__list")?.children.length).toBe(
      Object.keys(CATEGORIES).length
    );
    expect(document.querySelector(".channel__news")?.children.length).toBe(0);

    expect(document.querySelector(".categories__list")?.children.length).toBe(
      Object.keys(CATEGORIES).length
    );
    expect(document.querySelector(".channel__news")?.children.length).toEqual(
      0
    );
  });
});



	Dom.test.ts

	describe("Dom", () => {
  test("CreateElement", () => {
    // @ts-ignore
    global.document = (global.window = new JSDOM().window).document;

    const el: Element = CreateElement(
      "div",
      { class: "root" },
      CreateElement("p", undefined, [
        CreateElement("a", { href: "http://example.com" }, "A link"),
        CreateElement("input"),
      ])
    );

    expect(el).toMatchInlineSnapshot(`
          <div
            class="root"
          >
            <p>
              <a
                href="http://example.com"
              >
                A link
              </a>
              <input />
            </p>
          </div>
        `);
  });

  test("RemoveChildren", () => {
    const html = `
            <div class="root">
                <div></div>
                <div></div>
                <div></div>
            </div>`;

    // @ts-ignore
    global.document = (global.window = new JSDOM(html).window).document;

    expect(document.body.firstElementChild?.className).toBe("root");
    RemoveChildren(document.body.firstElementChild!);
    expect(document.body.firstElementChild!.children.length).toBe(0);
  });
});
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function Init(): void {
OnLoad();
PopulateCategories();
PopulateNews (currentCategory);
}

Init();
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export interface Post {
id: string;
title: string;
description: string;
date?: string;
category: string;
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export class Post {
public date: string;

constructor(
public id: number,
public title: string,
public description: string,
public category: string
) {
this.date = new Date().toLocaleString();
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src/tests.spec.ts
FEATURE: add post
SCENARIO: success
v WHEN user send create request with data for post (57ms)
v THEN post is created and user received id of new post (2ms)
FEATURE: get post
BACKGROUND
v GIVEN post was created (3ms)
SCENARIO: success
v WHEN user send get request with id of the post (3ms)
v THEN post is returned (1ms)
SCENARIO: post with id not exists
v WHEN user send get request with id of the post (2ms)
x THEN server will notified about failure (6ms)
FEATURE: update post
BACKGROUND
v GIVEN post was created (2ms)
SCENARIO: success
v WHEN user send update request with id of the post and data for post (6ms)
v THEN post is updated and user received id of updated post
FEATURE: delete post
BACKGROUND
v GIVEN post was created (2ms)
SCENARIO: success
v WHEN user send delete request with id of the post and data for post (2ms)
v THEN post is deleted and user received id of deleted post
FEATURE: get all posts
BACKGROUND
v GIVEN post was created (1ms)
SCENARIO: success
v WHEN user send request to get all posts (1ms)
x THEN posts are returned (2ms)
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Server sﬁccessfully started. Listening on 4000

| | | | |
File | % Stmts | % Branch | % Funcs | % Lines | Uncovered Line #s
| | | | |
ALl files | 100 | 100 | 100 | 100
post.ts | 100 | 100 | 100 | 100
postsRouter.ts | 100 | 100 | 100 | 100
| | | | |
Test Suites: 1 failed, 1 total
Tests: 2 failed, 14 passed, 16 total
Snapshots: @ total
Time: 1.739s, estimated 5s

Ran all test suites.
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o® FEATURE: get post > SCENARIO: post with id not exists > THEN server will notified about failure
expect(received).toEqual(expected) // deep equality

— Expected -1
+ Received + 1

Object {
"done": true,
+ "done": false,

}

67 | }H;

68 | it("THEN server will notified about failure", async () => {
> expect(response.body) . toEqual({

| ~

70 | done: true,

71 | }H;

72 | }H;

at src/tests.spec.ts:69:29

at step (src/tests.spec.ts:33:23)

at Object.next (src/tests.spec.ts:14:53)

at src/tests.spec.ts:8:71

at Object.<anonymous>.__awaiter (src/tests.spec.ts:4:12)
at Object.<anonymous> (src/tests.spec.ts:68:51)
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o FEATURE: get all posts > SCENARIO: success > THEN posts are returned
expect(received).toEqual(expected) // deep equality

- Expected - 0
+ Received + 6

Array [
Object {
"'category": "Health",
+ "date": "09/04/2020, 22:15:45",
"description": "it spreads too fast",
+ "id": o,
"title": "Covid-19",
}
Object {
"'category": "UK",
+ "date": "09/04/2020, 22:15:45",
"description": "some information",
+ I
"title": "Second category",
}
Object {
"'category": "Health",
+ "date": "09/04/2020, 22:15:45",
"description": "some information",
+ Nalsfig 22,
"title": "Third article category changed",
},
1

154 | 1
155 | it("THEN posts are returned", async () => {
> expect(response.body).toEqual([

|
157 | {

158 | category: "Health",

159 | description: "it spreads too fast",

at src/tests.spec.ts:156:29

at step (src/tests.spec.ts:33:23)

at Object.next (src/tests.spec.ts:14:53)

at src/tests.spec.ts:8:71

at Object.<anonymous>.__awaiter (src/tests.spec.ts:4:12)
at Object.<anonymous> (src/tests.spec.ts:155:35)
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test("CreateElement”, () => {

// @ts—-ignore

global.document = (global.window = new
JSDOM() .window) .document;

//create element with sample attributes and
children
const el: Element = CreateElement(
"div",
{ class: "root" },
CreateElement ("p", undefined, [
CreateElement("a", { href:
"http://example.com" }, "A link"),
CreateElement("input"),
1)
);

//assert element has correct html code
expect(el).toMatchInlineSnapshot ("

<div
class="root"
>
<p>
<a
href="http://example.com"
>
A link
</a>
<input />
</p>

</div>











Microsoft_Word_Document.docx
test("CreateElement", () => {

    // @ts-ignore

    global.document = (global.window = new JSDOM().window).document;



    //create element with sample attributes and children

    const el: Element = CreateElement(

      "div",

      { class: "root" },

      CreateElement("p", undefined, [

        CreateElement("a", { href: "http://example.com" }, "A link"),

        CreateElement("input"),

      ])

    );



    //assert element has correct html code

    expect(el).toMatchInlineSnapshot(`

          <div

            class="root"

          >

            <p>

              <a

                href="http://example.com"

              >

                A link

              </a>

              <input />

            </p>

          </div>

        `);

  });
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//test to remove element

test("RemoveChildren", () => {
//sample html markup
const html = °

<div class="root">
<div></div>
<div></div>
<div></div>
</div>";

// @ts—ignore

// set sample html markup to JSDOM

global.document = (global.window = new
JSDOM(html) .window) .document;

//assert markup is present in body

expect(document.body.firstElementChild?.className).toBe("r
oot");
//remove children
RemoveChildren(document.body.firstElementChild!);
//assert markup is not present in body

expect (document.body.firstElementChild!.children. length).t
oBe(0);

1)
b










Microsoft_Word_Document1.docx
//test to remove element

  test("RemoveChildren", () => {

    //sample html markup

    const html = `

            <div class="root">

                <div></div>

                <div></div>

                <div></div>

            </div>`;



    // @ts-ignore

    // set sample html markup to JSDOM

    global.document = (global.window = new JSDOM(html).window).document;



    //assert markup is present in body

    expect(document.body.firstElementChild?.className).toBe("root");

    //remove children

    RemoveChildren(document.body.firstElementChild!);

    //assert markup is not present in body

    expect(document.body.firstElementChild!.children.length).toBe(0);

  });

});
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describe("When populating categories in App.ts", () => {
//test poplulating categories
test("PopulateCategories", async () => {
//read index .html
const html = fs.readFileSync("src/index.html", {
encoding: "utf8" });

//set index.html markup to JSDOM
const dom = new JSDOM(html, {
runScripts: "outside-only",
1
// @ts—-ignore
global.document = (global.window =
dom.window) .document;
// @ts—-ignore
global.XMLHttpRequest = global.window.XMLHttpRequest;

//assert there are no elements with .categories__ list

expect(document.querySelector(".categories__ list")?.childr
en.length).toBe(
0
);

//assert there are no elements with .channel__news

expect(document.querySelector(".channel__news")?.children.
length).toBe(0);

const { /x this constant is used to hold category
names
so they are loaded from app.ts and then
used for checking if they are present in the menux/
CATEGORIES,
PopulateCategories,
} = await import("./App");

// populate categories
PopulateCategories();

// check that categories list is present

expect(document.querySelector(".categories__list")?.childr
en. length).toBe(
Object.keys(CATEGORIES). length

);
// check that category channel news is present

expect(document.querySelector(".channel__news")?.children.
length).toBe(0);

// check that categories list has children










Microsoft_Word_Document2.docx
describe("When populating categories in App.ts", () => {

  //test poplulating categories

  test("PopulateCategories", async () => {

    //read index .html

    const html = fs.readFileSync("src/index.html", { encoding: "utf8" });



    //set index.html markup to JSDOM

    const dom = new JSDOM(html, { 

      runScripts: "outside-only",

    });

    // @ts-ignore

    global.document = (global.window = dom.window).document;

    // @ts-ignore

    global.XMLHttpRequest = global.window.XMLHttpRequest; 



    //assert there are no elements with .categories__list

    expect(document.querySelector(".categories__list")?.children.length).toBe(

      0

    );

    //assert there are no elements with .channel__news

    expect(document.querySelector(".channel__news")?.children.length).toBe(0);



    const {  /* this constant is used to hold category names

                so they are loaded from app.ts and then used for checking if they are present in the menu*/

      CATEGORIES,

      PopulateCategories,

    } = await import("./App");



    // populate categories

    PopulateCategories();



    // check that categories list is present

    expect(document.querySelector(".categories__list")?.children.length).toBe(

      Object.keys(CATEGORIES).length

    );

    // check that category channel news is present

    expect(document.querySelector(".channel__news")?.children.length).toBe(0);



    // check that categories list has children

    expect(document.querySelector(".categories__list")?.children.length).toBe(

      Object.keys(CATEGORIES).length

    );

    // check that channel news has no children

    expect(document.querySelector(".channel__news")?.children.length).toEqual(

      0

    );

  });

});
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> jest

PASS
PASS

src/js/Dom.test.ts
src/js/App.test.ts

| | | |
File | % Stmts | % Branch | % Funcs | % Lines | Uncovered Line #s
| | | | |
ALl files | 34.83 | 61.54 | 17.39 | 34.52 |
App.ts | 19.44 | 0 | 5 | 20.29 | ...238,242,245-247,278,279,288,290-292,294,304,305
Dom.ts | 100 | 100 | 100 | 100 |
| | | | |

Test Suites:
Tests:
Snapshots:
Time:

2 passed, 2 total
3 passed, 3 total
1 passed, 1 total
4.177s, estimated

Ran all test suites.

5s
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Al files

100% Statements 44744 100% Branches 2/2 100% Functions 8/8 100% Lines 36/36
Press n or o go to the next uncovered block, b, p or k for the previous block.

File ~ Statements Branches Functions Lines
post.ts | 100% 8/8 100% 0/0 100% 22 100% mn
postsRouterts I 100% 36/36 100% 22 100% 6/6 100% 29/29
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Al files

34.83% Statements 31/89  61.54% Branches &/13  17.39% Functions 4/23  34.52% Lines 20/84

Press n or to go to the next uncovered block, b, p or k for the previous block.

e EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEE———
File « Statements Branches Functions Lines
App.ts | — 19.44% 14/72 0% o5 5% 1/20 20.29% 14/69
Dom.ts I 100% 1717 100% 8/8 100% 3/3 100% 15/15




