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Introduction to NodedJS and
MongoDB

Objectives

. Students understand how to create NodeJS projects and install dependencies.

2. Students understand the way to connect MongoDB to a NodeJS application.

3. Students understand the basics of creating a web interface using NodeJS and
EJS (Embedded JavaScript templates) as a view engine.

This document aims to be an introductory document for the RESTful APl NodeJS
web programming learning material. Students are expected to learn how to create
new NodedJS projects and configure them with the necessary dependencies. Students
are also expected to understand the way to create a database on MongoDB’s cloud
infrastructure and connect the database to the NodedS project. Students should be
able to create a web interface for the application. This web interface will contain a
welcome page. Students should use the concept of lay outing to manage the web
interface which will contain the welcome page and other pages.

Requirements

Having the correct hardware and software components is essential for ensuring
the successful execution of the tasks outlined in this guide. The hardware configuration
and software required for completing this guide tasks are as the following:

Hardware Specifications

The minimum hardware specifications for running a NodeJS APl application on the
Windows operating system and using software such as Postman and Visual Studio
Code are the following:

Minimum Requirements
e Processor: Intel Core i3 or equivalent.

e RAM: 4 GB.

e Storage: 500 GB HDD with at least 20 GB of available storage.

e Graphics: Integrated graphics card.

e Connectivity: Ethernet and Wi-Fi capabilities.
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Recommended Requirements
e Processor: Intel Core i5 or equivalent.

e RAM: 8 GB or more.

e Storage: 256 GB SSD with at least 20 GB of available storage.

e Graphics: Integrated graphics card.

e Connectivity: Ethernet and Wi-Fi capabilities.

Software required

It is important to have the correct software installed on your system to ensure that
the application runs smoothly and meets performance expectations. The software
required is as follows:

e Operating System: Windows 10 or later.

e NodeJS: Latest stable version installed.

e Visual Studio Code: Latest stable version installed.

e Postman: Latest stable version is installed.

Note: NodeJs, Visual Studio Code, and Postman installation will be explained in later
sections of this guide.

NPM Packages
e nodemon: Automatically restarts Node application on file changes.

cross-env: Sets environment variables in a cross-platform way.

e jest: Creates and executes tests.

e jest-expect-message: Enhances Jest assertions with custom error messages.

e jest-image-snapshot: Adds image snapshot testing to Jest.

e puppeteer: Node library to control a headless Chrome or Chromium browser.

e supertest: Makes HTTP queries to the application and checks results.

e dotenv: Simplifies management of environment variables.

e express: NodeldS framework for creating apps with routing and middleware.

e ejs: Embedded JavaScript templating.

e express-ejs-layouts: Layout support for EJS in Express.

¢ mongoose: MongoDB object modeling library for NodeJs.

e mongoose-slug-generator: Automatically generates slugs based on a
Mongoose schema field.



Resource

e Documents: Guide AOI]

o Tests: api/testAOltestjs, web/testAOltest.js, web/images

e Supplements:.env.example, gitignore, main.ejs, main.css

Task Description

Students can install a new NodeJS project with the necessary dependencies and
connect the application to MongoDB. Students will install the necessary software
required to complete this task such as VSCode, NodeJS, and Postman. After the
installation is completed, the students will create a new NodeJS project and configure
it with the necessary dependencies. The project will contain a simple testing api route
and a route for the welcome page web interface.

Installing Software

If VSCode, NodeJS, and Postman are installed in your operating system then skip
to Configure MongoDB section.

Installing Visual Studio Code

Visual Studio Code (VSCode) is a free and open-source code editor created by
Microsoft. This software will allow for writing code and interacting with it using its
integrated terminal. For this guide document, VSCode will be utilized for creating and
editing NodeJsS projects.

To set up VSCode, complete the installation process using the following steps:

1. Go to the official VSCode website, link.
2. Download the installation file for your operating system.
Click the download button to download the software. This will download
the installation file for VSCode. Choose a directory and then start downloading.

Visual Studio Code

is now available! Read about the new features and fixes from January.

Code editing.
ed.

Redefin

Free. Built on open source. Ru

Download for Windows v
Stable Build

Figure 1 Visual Studio Code Official Website


https://code.visualstudio.com/

3. Run the installation file.

After reading the license agreement, choose the option “I accept the
agreement” to continue the installation process.
’d Setup - Microsoft Visual Studic Code [User)

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

This license applies to the Visual Studio Code product. Source Code for Visual
Studio Code is available at https://github.com/Microsoft/vscode under the MIT
license agreement at

https./fgithub.com/microsoft/vscode/blob/main/UCENSE txt. Additional
license information can be found in our FAQ at
https:/fcode.visualstudio.com/docs/supporting/faq.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT VISUAL STUDIO CODE

o I accept the agreement
()1 do not accept the agreement

Figure 2 VSCode License Agreement

4. Follow the instructions provided by the installer to complete the installation.

Choose the option “Add to PATH" to allow for running VSCode from the
command line or terminal by simply typing “code ."
)o Setup - Microsoft Visual Studio Code (User]

Select Additional Tasks

Which additional tasks should be performed? ﬂ

Select the additional tasks you would like Setup to perform while installing Visual Studio Code, then dick
Mext,

Additional icons:

[ Create a desktop icon

Other:

[C] Add "Open with Code™ action to Windows Explorer file context menu

[C] Add "Open with Code” action to Windows Explorer directory context menu
[C] Register Code as an editor for supported file types

B Add to PATH (requires shell restart)

Figure 3 VSCode Installation Additional Tasks
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The final setup screen is a summary of the installation. Click “install”.

ﬂ Setup - Microsoft Visual Studio Code [User) = K
Ready to Install
Setup is now ready to begin installing Visual Studio Code on your computer,

Click Install to continue with the installation, or dick Back if you want to review or change any settings.

Additional tasks:
Other:
Add to PATH (requires shell restart)

< Back Install Cancel

Figure 4 VSCode Installation Summary

3 Setup - Microsoft Visual Studio Code (User) = x
Installing
Flease wait while Setup installs Visual Studio Code on your computer.

Extracting files. ..
C:\... \Microsoft VS Code'lresources'app \outvs workbench\browser\parts \editorimedia'forward-th. png

Cancel

Figure 5 VSCode Installation Process

Once the installation is complete, open VSCode.
To open VSCode, simply find it in the application by pressing the Windows
logo K on the keyboard or the taskbar. VSCode can be opened from the terminal



by typing the command “code .". Click K + r and then type “cmd” to open the
Command Prompt terminal. Once it is open, type “code .” to open VSCode. This
will be used later to open the project folder.

Visual Studio Code

Editing evolved

Figure 6 VSCode After Installation

Installing NodeJS

NodelJS is a cross-platform, open-source, server-side JavaScript runtime
environment that enables the execution of JavaScript code outside of a web browser.
For this guide document, NodeJS will be used for a simple RESTful APl application.

To set up NodeJs, students complete the installation process using the following

steps:

1. Go to the official NodeJS website, link.
2. Download the installation file for your operating system.

Click the download button to download the software. This will download

the installation file for NodeJS. Choose LTS “Long-term support” option then

choose a directory and then start downloading

Node.js® is an open-source, cross-platform JavaScript runtime environment.

New security releases to be made available February 14th,
2023

Download for Windows (x64)

18.14.0 LTS 19.6.0 Current

Recommended For Most Users Latest Features

Other Downloads | Changelog | APl Docs  Other oads | Changelog | APl Docs

Figure 7 NodeJsS Official Website


https://nodejs.org/

3. Run the installation file.

A Mode.js Setup = .

Welcome to the Node.js Setup Wizard

n . d e The Setup Wizard will install Mode. js on your computer,
(8

Back Cancel

4. Follow the instructions provided by the installer to complete the installation

process.
After reading the license agreement, choose the option “I accept the
terms in the License Agreement” to continue the installation process.

A Nodejs Setup = *

End-User License Agreement

Please read the following license agreement carefully n ‘ﬁjd c
b=

Node.js is licensed for use as follows:
Copyright Node.js contributors. All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject

B8 1 sccept the terms in the License Agreement

Print Back Cancel

Figure 8 NodeJs Installation License Agreement



Choose a directory for the NodeJS software files, it is recommended to

store them in the “C” drive. Click “Next” to continue.

A Nodejs Setup —

Destination Folder

Choose a custom location or dick Next to install. n ‘ d e

Install Node.js to:

IC: ‘\Program Files\nodejs’,

Change...

Figure 9 NodeJsS Installation File Directory

This a summary of additional options for

recommended to continue with the default setup, click “Next” to continue.

custom setup,

A Mode.js Setup =

s

Custom Setup

Select the way you want features to be installed. n . d e
@©

Click the icons in the tree below to change the way features will be installed.

Mode.js runtime Install the core Mode. js runtime
corepack manager (node.exe).

npm package manager
Online documentation shortouts
Add to PATH

This feature requires 7455KE on
your hard drive. Ithas 1of 1
subfeatures selected. The
subfeatures require OKE on your
hard drive.

Browse...

Rezet Dizk Usage Back Cancel

Figure 10 NodeJs Installation Additional Options
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For this guide document, it is not necessary to install “Chocolatey”, leave
the option empty and click “Next” to continue.
A Nodejs Setup = x

Tools for Native Modules

Optionally install the tools necessary to compile native modules. n ‘Ugld e

Some npm modules need to be compiled from C/C++ when installing. If you want to be able
to install such modules, some tools (Python and Visual Studio Build Tools) need to be
inztalled.

0 Automatically install the necessary tools. Mote that this will also install Chocolatey. The
script will pop-up in @ new window after the installation completes.

Alternatively, follow the instructions at https: //github. com nodeis fmode-ayp #on-windows
to install the dependencies yourself,

Figure 11 NodeJsS Installation Additional Tools

Click “Install” to start the installation.
A Nodejs Setup = *

Ready to install Node.js n ‘ d c

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back ® Install Cancel

Figure 12 NodeJS Installation Final Step



A Mode.js Setup = %

Installing Node.js n . d c

Please wait while the Setup Wizard installs Mode js.

Status: Validating install
|

Figure 13 NodeJsS Installation Process

A Mode.js Setup = %

Completed the Node.js Setup Wizard

Click the Finish button to exit the Setup Wizard.

nede

@ Mode. js has been successfully installed,

Back Cancel

Figure 14 NodeJS Installation Completed

5. Once the installation is complete, open a command prompt or terminal window
and type "node -Vv" to verify that NodeJS has been installed correctly.
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=] Command Prompt X |+ o~

Microsoft Windows [Version 10.8.25284.1000]
(c) Microsoft Corporation. All rights reserved.

C:\Users\WINDOWS 1@>npm -v
9.3.8

C:\Users\WINDOWS 1@>node -v
vig.14.8

Figure 15 Verify NodedJsS Installation

Installing Postman

Postman is a popular APl testing tool that simplifies the process of sending
requests, debugging, and automating APl development. For this guide document,
Postman will be used for testing the APIs created in the NodeJS application.

To set up Postman, students need to go to the official website, download the
software, and complete the installation process using the following steps:

1. Go to the official Postman website, link.

2. Click on the "Download" button and choose the version for your operating
system.

Download Postman

Download the app to get started using the Postman API Platform today. Or, if you
prefer a browser experience, you can try the web version of Postman.

The Postman app Home Workspaces ~ APl Network ~  Explore
Download the app to get started with the Postman API ) Twitter's Public Workspace New Import 4 Overvie
Platform. _
S| + =
Collections
v Twitter AP v2

~ 3 Twitter Lookup

Figure 16 Postman Official Website

3. Run the installation file.
4. Follow the instructions provided by the installer to complete the installation
process.

Figure 17 Postman Installation Process
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https://www.postman.com/downloads/

5. Once the installation is complete, open Postman.

Good evening, Omar Al-Maktary!

Recently visited workspaces

Your ham

Figure 18 Postman After Installation

Configuring MongoDB

MongoDB is a popular open-source document-oriented database that uses a
flexible data model to store data in a JSON-like format. It is designed to be scalable
and developer-friendly. For this guide document, MongoDB Atlas will be used as the
database option.

MongoDB Atlas is a fully managed cloud-based version of MongoDB that provides
automatic scaling, backup and recovery, and security features. It allows for easy
deployment, operation, and scale of MongoDB databases in the cloud, and is a
popular choice for many developers and organizations.

To set up a MongoDB database on MongoDB Atlas, adhere to the subsequent steps:

1. Go to MongoDB's official website, link.

2. Sign up for a new account and verify the registered email.

3. After the verification, MongoDB will redirect the page to the “Welcome to Atlas!”
page, fill in the questions and continue.
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https://www.mongodb.com/

Welcome to Atlas! §

Tell us a few things about yourself and your project.

What is your goal today?

Your answer will help us guide you to successfully getting started with MongoDB Atlas.
O Explore what | can build
© LearnMongoenB

o Migrate an existing application

o Build a new application

What type of application are you building?

Ne Application Ad

What is your preferred language?

we'll use this to customize code samples and content we share with you. You can always change this later.

Js JavaSeript -

Figure 19 Welcome to MongoDB Atlas Options

Choose a database plan. It is recommended to choose the free option for
learning purposes. Choose the “Shared” option and click “Create”.

8 servertess & Dedicated Shared
# MongoDB
Deploy a cloud e j )
database i ks
- L ——
$0.10/1M reads $0.08/hr* FREE
View il fectures 7

Figure 20 MongoDB Atlas Database Plan

Configure the shared cluster for the database. It is recommended to keep the
default options and continue the process.

For the cloud provider and region choose the most suitable for the
location, in this case, the cloud provider will be AWS (Amazon Web Services)
and the region should be Singapore. The name of the cluster can be modified
as well. Click “Create Cluster” after reviewing the configuration.
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CLUSTERS »

Create a Shared Cluster

‘Welcome to MongoDB Atlos! We've recommended some of cur most popular options, but feed free to customize your cluster
‘o your reseds. For mone infarmation, check our dooumentation.

SEryersss | | Dedicated ruez Shared

i s iy vl ixseguberien MiangaDIB) in  sandloos e ivirsiment. Bosic configuiation controk.

Kb T ) FOLIRS T STart. Lparoca i dodentod s tor tull lunotionalitg.
Emgrlore with somple domesats. Lisitof ane frea of uster per proect.

Cloud Provider & Regicn AWS, Singapore (op-southeost-1)

aws GoogleClowd || 4 Azyre

W RO PO DRtheoed B FOghon
™= Oregon us-west 2 Gteedehiolen (ci-rerth 1) i Bl Sydney |op-southoast 2w

= L Vieginio (s-emr Dk == Frankfurt(cu-conmnal-1) _

1 Seewl |jop-rorthaeast- 2 i

= B B Poris jois wost 3 W

® Taikyn fap rorthomt T
= B 1 Inshond (ou west T W

== Muambal jop soutn (W
=1 B3

= Bingapars lop-southest 1 &

B S0 Padls 50 o0t W

[} ]
N Hoeg Kong |op-cost 1| i

M Babwaie - soth 1) W f—

B Cope Town ot scuth Tl

Cluster Tier MO Sondbaoex {Shared RAM, 512 MB Storage)

Ererypied
Additional Settings MaongoDB 5.0, No Backup
Cluster Mame ClusterD
C.u."f-n.'w.'\-:. o hEer |5 CRaTind, you W't bx Custes)

FREE  retmm e

Figure 21 Configure MongoDB Shared Cluster
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6. Configure the security quickstart tab.
Add a username and a password. These credentials are important to
access the database from the NodedJS project. It Is advised to save them in the
browser or a note file. Click “Create User” and continue.

’ Atlags 3aomarsorg-.. v €3 AccessManager v Billing
B Project© v Data Services  App Services Charts

& DEPLOYMENT OMAR'S ORG - 2023-02-T1> PROJECT 0

Datobase Security Quickstart
Dotaloke  PREVIEW To acoess data stored in Atlas, you'll need to create users and set up network sesurity controls. Learn more about seourity setup
[E SERVICES - . -
@ How would you like to authenticate your connection?
Triggers
Your first user will have permission to read and write any data in your projest.

Data API
Data Federation

Username and Password Certificate
8 SECURITY

| quickstart
Database Access
Network Access Create o database user using o username and password. Users will be given the read and write to any database
e " rivilege by default. You can update these permissions and/or create additional users later. Ensure these
vanes credentials are different 1o your MongoDB Cloud username and password. You can manage existing users via the

Database Access Page.
New On Atlas 1

Username
Goto

Password &

‘ ‘ ‘ 4 Autogenerate Secure Password @) Copy

Username Authentication Type

omaré30602 possword [/ eom (@ Remove |
Figure 22 MongoDB Cluster Username and Password Configuration

To reach the cluster, add an IP address by selecting "Add My Current IP”.
When the process is finished, click "Finish and Close" to hide the Quickstart
option and go to the Database. For access from any location, modify the IP
address to "0.0.0.0/0". This is beneficial if the computer's IP changes due to Wi-
Fi. The “Network Access” tab can be used to make changes to the IPs.

™ Project o Data services

/ o[ @ ReMove

Where would you like to connect from?

My Local Environment t

Cloud Environment

Add entries to your IP Access List

1P Address Description

Figure 23 MongoDB IP Address Configuration
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7. Wait for the configuration of the database to finish and then click on “Connect”
to get the access link.

® Atlas 1 omrson-

[
“™  Database Deployments

g Lo oo dobosa o Cuserd ——— ™

Figure 24 MongoDB Database Panel

After clicking “Connect”, choose the “Connect your application” option
and then select “Node.js” as the driver and “4.1 or later” as the version. Copy the
link and save it for the project. The link should resemble the following link:

mongodb+srv:/[<username>:<password>@<cluster_name>.incnimg.mongod

b.net/<database_name>?retryWrites=true&w=majority

Creating a New Project

In this section, students should create a new folder named “api-experiment” and
then open the folder in VSCode from the “File” tab. To Create the NodeJS project follow
these steps:

Create a new folder named “api-experiment”.

Open the folder in VSCode.

Open the VSCode terminal from the Terminal tab by clicking “New Terminal”.
Type “npm init” to initialize a Node project and create a new “package.json” file.

Bow N

In the terminal, answer the following questions as follows:

a. package name: (api-experiment): click “Enter” to keep the name of the
package the same as the folder name.

b. version: (1.0.0): click “Enter” to continue.

c. description: add a description for the project. Example: “NodeJS and
MongoDB API application”.

d. entry point: (indexjs): change this to “server.js” by typing it in the terminal.

e. test command: click “Enter” to continue.

f. git repository: click “Enter” to continue.
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g. keywords: add keywords for the project for example “NodeJs, ExpressJs,
API, MongoDB".

h. author: add your name

i. license: (ISC): click “Enter” to continue.

j- Finally, npm will generate a new “package.json” file and in the terminal, it
will show a summary of the file, type “yes” to continue.

[ packagejson X

s
“author™: “omar”,
"license™: "ISC"

1

J

Figure 25 “package.json” File Configuration

Install dependencies by following these steps:

There are dependencies and there are development dependencies. A
dependency is an object that contains the library, which is required for a
project’'s environment and functionalities. A development dependency is a
dependency that is required for development purposes only.

a. In this guide, development dependencies are:

i. nodemon: Reload the application after each change in the code.

ii. cross-env: Allows developers to set environment variables.
iii. jest: Executing tests.
iv. supertest: Send HTTP requests.
V. jest-expect-message: Jest with custom error messages.

vi. jest-image-snapshot: Adds image snapshot testing to Jest.

vii. puppeteer: Headless Chrome or Chromium browser.

viii. supertest: Makes HTTP requests to a node app.

To install these packages, type the following command:
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npm i nodemon cross-env jest supertest jest-expect-message jest-
image-snapshot puppeteer supertest --save-dev

“npm”: a package manager for installing the above dependencies.

“I": is short for install.

“--save”: to write the dependencies in the “package.json” file.

“-dev”: to specify that those are development dependencies.
In this guide, production dependencies are:
i. dotenv: Manage environment variables.
ii. express: Node lightweight framework.
iii. ejs: Embedded JavaScript templating.
iv. express-ejs-layouts: Layout support for EJS in Express.
V. mongoose: MongoDB object modeling library for NodeJs.
vi. mongoose-slug-generator: Generates slugs based on a
Mongoose schema field
To install these packages, type the following command:

npm i dotenv express ejs express-ejs-layouts mongoose-slug-
generator mongoose --save

Once the installation is completed, there will be a folder name
“node_modules” which will contain all the dependencies files and a file
named “package-lock.json” which will keep information about the
dependencies like version and repositories. For this experiment, students
must not change those files.

It should be noted that the names of the dependencies are listed
in the “package.json” file.

(2 packagejson X

"jest-image-snapshot
"nodemon”

Figure 26 Dependencies Installation
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Copy the supplement “.env.example” and “gitignore” files to the base directory
of the project.

The file “gitignore” is used to prevent specific files or folders, like
‘node_modules’, from being committed when using version control like git. This
file is helpful to not push huge files and secret files such as “.env” which contains
values like the URL to the database.

Create a new file named “.env”
Copy the content of the file “.env.example” to the file “.env”
Change the values of the variables inside “.env” to the correct values according
to the instructions in the “.env.example” file.
The variables in the “.env” file are:
a. MONGODB_URI: Change the <username>, <password>,  and

<cluster_name> according to the link provided by MongoDB Atlas in the
previous step. Change the <database_name> to “api-experiment”

b. MONGODB_URI_TEST: Fill in with the same value of the previous variable
but the <database_name-test> should be “api-experiment-test”. This

will ensure tests will run in a different database.
c. PORT: Use port 8080.
The file structure of the project should look like this:

< API-EXPERIMENT

Figure 27 File Structure

19



Start Coding

1. Create two files “app.js” and “server.js” in the base directory of the project.
a. “app.js” file: It sets up the Express application, defines the routes and
middleware, and starts the application’s service.
b. “server,js” file: Typically, the main entry point of the application. This file
uses the app.js file to run the application based on the predefined
requirements.

In the “app.js” file add the following code:
const express = require("express");

const app = express();
app.use(express.json());
app.use(express.urlencoded({ extended: H);
app.get(*/api/vi/test’, (req, res) => {

if (req.body.message) {

2.

res.status(200) json({ message: req.body.message });
} else {
res.status(200) json({ alive: "True" });
}
b
module.exports = app;
Figure 28 "app.js” File Code

Code Explanation:

a. The code creates a web server using the ExpressJs library by creating an
instance of the library in constant named “app”.

b. It sets up a middleware function to parse incoming JSON data.

c. The extended: false option means that the parser will only handle key-
value string or array data and not any other data types in the request
body.

d. Aroute is set up for the root URL path ("/api/vi/test").

e. If the incoming request has a "message” property in its body, the server
responds with a JSON object containing that message and a status code
of 200.

f. When a GET request is made to this route with no request body with
property “message”, the server responds with a JSON object containing
“alive”: "True".

g. The application instance is exported for use in other parts of the
codebase.

20



3. Inthe “server.js” file add the following code:
const mongoose = require("mongoose”);
const app = require("./app");
require("dotenv").config();
const PORT = process.env.PORT || 5000;

mMongoose
.connect(process.env.MONGODB_URI)

then(() => {

app.listen(PORT, console.log(*"Server started on port ${PORT}"));

)

catch(( ) =>{
console.log(error);

1)

Figure 29 "server.js" File Code

Code Explanation:

a.
b.

g.

The Mongoose library is imported in the first line of code.

The second line of code imports and saves the instance of the Express.js
application from the "./app" file.

The third line of code uses the dotenv library to load environment
variables from the ".env” file.

The server's port number is configured in the fourth line of code, either
using an environment variable or a default value of 5000.

The Mongoose library is used in the next few lines to connect to a
MongoDB database. The connection string for the database is stored in
the environment variable "MONGODB _URI".

If the connection is successful, the web server begins listening on the
designated port, and a confirmation message will be in the console.
The error is recorded in the console if it happens when connecting to the
database.

4. Finally, update the “package.json” file by changing the value of the scripts to be
as the following value and add the jest configuration to make sure that the tests

run as intended:
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"scripts”: {
"start™ "node server.js’,
"dev": "nodemon server.js’,
"api-testA0l": "cross-env NODE _ENV=test jest -i tests/api/testAOl.test.js --
testTimeout=20000",
"web-testAO0l": "cross-env NODE _ENV=test jest -i tests/web/testAO].test.js ==
testTimeout=20000",
"api-testA02": "cross-env NODE _ENV=test jest -i tests/api/testA02.test s --
testTimeout=20000",
"web-testA02" "cross-env NODE _ENV=test jest -i tests/web/testA02.test s —-
testTimeout=20000",
"api-testA03": "cross-env NODE _ENV=test jest -i tests/api/testA03.test js --
testTimeout=20000",
"web-testA03": "cross-env NODE _ENV=test jest -i tests/web/testA03.test js —-
testTimeout=20000",
"api-testA04": "cross-env NODE_ENV=test jest -i tests/api/testAO4.test js --
testTimeout=20000",
"web-testA04": "cross-env NODE _ENV=test jest -i tests/web/testAO04.test js —-
testTimeout=20000",
"api-testA05": "cross-env NODE _ENV=test jest -i tests/api/testA05.test.js -
testTimeout=20000",
"web-testA05": "cross-env NODE _ENV=test jest -i tests/web/testA05.test js --
testTimeout=20000",
“testAA" "cross-env NODE _ENV=test jest --testTimeout=40000 --silent --
detectOpenHandles”
},
"jest”: {
"setupFilesAfterenv": |
"jest-expect-message”
|
‘noStackTrace™:
"silent”:
2

Figure 30 the “package.json” File Scripts

Running The API Application

To run the application, use the following command:

For production purposes, the command “npm run start” should be used in the
terminal to execute the code “node server.js” which will run the “server.js” file using
NodeJs to start the application as shown in the scripts added in the “package.json” file
above.
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For this guide and development purposes the command “npm run dev” is used to
execute the command “nodemon server.js” which will run the “server.js” using the
nodemon package. This package allows the server to reload if any changes occur in
the code of the application.

Run the development command “npm run dev” in the terminal and notice the
console message.

Testing The API Application

In this section, several tests in different ways will be explored to verify the results of
the student's work on this document.

Via Console and Browser
After running the application, the console should show a message stating that the
application is running on port 8080 similar to the following:

PS C:\Users\WINDOWS 1&\Desktop\api-experiment> npm run dev

> api-experim
> nodemon ser

[nodemon] 2.8.28
[nodemon] to restart at any time, enter “rs”
[nodemon] watching path(s): *.*

mjs, json

tionWarning: Mongoose: the ~strictQuery™ option will be switc
to “false™ by default in Mongoose 7. Use “mongoose.set('strictQuery’, false);” if y
ou want to prepare for this change. Or use “mongoose.set('strictQuery', true);” to suppress
this warning.
(Use “node --trace-deprecati ... to show where the warning was created)
"Server started on port 8080"

Figure 31 Console Message After Running The Application

There is a warning about mongoose's strict query mode, here is an explanation for
the warning message:

When using Mongoose, the strict mode for query conditions may be disabled with
mongoose.set("strictQuery”, false). By default, Mongoose applies strict mode to query
conditions, which restricts the use of fields in queries to those that are declared in the
schema. Mongoose will issue a StrictModeError if a query condition contains a field
that is not specified in the schema. When strict mode for query conditions is set to
false using mongoose.set("strictQuery”, false), Mongoose will not enforce it, enabling
the usage of fields that are not declared in the schema. This is a risk nevertheless since
it can allow searches to accidentally match or alter more documents than they
should. As aresult, it is typically advised to leave strict mode on and specify every field
in the schema.
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To disable this warning add the following code “mongoose.set('strictQuery’, true);”

to the “server.js” file after the first line.

In the browser, open the following link http://localhost:8080/api/vl1/test. it should

display the following message “{“alive”:*True”}". Similar to the following figure:

P [ localhost8080/apifvltest

O m () localhostB080/a

{"alive™:"True"}

Figure 32 Browser After Running The Application

Using Postman
To test results from this guide and the next guides on Postman, follow these steps:

1.

SIS N

Open a workspace or create a new one from the Workspaces tab in the top
navbar.

Create a new environment from the Environments tab on the left sidebar and
fill in the following values:

VARIABLE TYPE @ INITIAL VALUE @ CURRENT VALUE]

(<)

protocol default http:{f http:f/

(<

host default localhost localhost

port default :8080 :8080

(4

version default v Japiiv fapifvl
Figure 33 Postman Environment Values

Create a new collection from the Collections tab.

In the created collection, create a folder named “api-experiment”.

In the created folder create a GET request with the name “GET [api/vl/test”.
Make sure that the environment created is being used by selecting it from the
top right option and then fill in the URL in the GET request as the following:

“{{protocol}}{{host}}{{port}}{{version}}/test”
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http://localhost:8080/api/v1/test

GET /api/v1/tast - NodeJs ENV

GET /apifvi/test

Jtest

Figure 34 Postman Request Configuration Bar

7. Click “Send” and wait for the response. Postman should show results as the
following if everything is working correctly:

ModelS EMV api- ment GET /apifviftest NodeJS ENV

GET Japi/vi/test

Params Auth
Query Params

VALUE DESCRIPTION eea  Bulk Edit

Figure 35 Postman Request Results

Notice that the results are in JSON format because the express JSON
functionality is used in the application.
8. Test the request boy by adding the property “message” in the x-www-form-
urlencoded tab in the body section. This should show the message sent:

GET /api/v1/test - NodeJS ENV

GET /api/vi/test

-www-form-urlencoded

KEY VALUE DESCRIPTION oeo  Bulk Edit

message Ok, I'm a NodeJS Developer

Body

Pretty

Figure 36 Postman Request Results With ‘'message” Property
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Running The API Test File
Note: Sometimes the test will have an error of time limit, try to re-run the test or
increase the testTimeout in scripts of the “package.json” file.

Verify results by following these steps:

1. Make a folder called "tests” in the main directory. Inside this folder, create two
folders called "api” and "web". Copy the file "testAOl.test.js" from the "api” folder
within the "tests" folder for this material to the "tests/api" folder of your project
base directory.

1. Run the fill in the VSCode integrated terminal by running this command “npm
run api-testA01” and then wait for results.

2. If everything is correct and working well the results in the terminal should look
as the following:

MINGWS4 ~/Desktop/api-experiment
$ npm run api-tes

» api-experiment@l.8.8 api-testAgl
» cross-env NODE_EMV=test jest -i tests/api/testA@l.test.js --testTimeout-20800
Database connected successfully
tests/api/testARl.test.js
| pass | testA@l.test.js

Testing application configuration

v

v
W
v
v
v

Testing GET fapi/vl/test

!
v

Test Suites: 1 passed, 1 total

Tests: 8 passed, 8 total

Snapshots: @ total

Time: 3.449 5, estimated 6 s
ftests\\api\\testA@l.test.js/1i

Figure 37 Successful Test Results

3. If the test failed and it shows an error similar to the following figure, the error
shows feedback for the cause of the error:
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64 ~/Desktop/api-experiment

> #1.2.0 api-testael
> cross-env NODE_ENV-test jest -i tests/api/testA®l.test.js --testTimeout-2000

Database connected successfully

tests/api/testAfl.test.js

testhAdl.test.js
Testing application configuration

Testing GET /api/vl/test

The status code should be 200, but it ange the status code in the function that handles the GET /api/vl/test route

toBe(e

Rec

Test Suites: 1 total
Tests: 7 passed, 8 total
Snapshots: @ 1
Time: 4.254 s, estimated 9 s
/tests\\api\\testAol test.js/i

Figure 38 Failed Test Results

Try to find out why the test failed and fix it until the test result shows
successful results.

Creating The Web Interface

In this section, the web interface for this application will be created. The same basic
endpoint explained in the previous sections will be implemented in a web page that
can receive a message attribute through the app URL and display it on the index page.

To start working on the web interface, follow these steps:

1. Update the file “app.js”. Add the following code to the file to set up a view engine
using EJS and configure the application page layout directory.
Add the following lines to the first lines of the page. These lines import the
libraries for the view engine and lay-outing.

const path = require("path®);

const ejsLayouts = require("express-ejs-layouts”);
Figure 39 "app.js" Updates for The Web Interface 1

Add the following lines after this line “app.use(express.urlencoded({

extended: false }));":

These lines are for configuring the application’s view engine and
specifying the directory of the view file and the layout file which will be used for
rendering the index page for the application. The function is used to respond to
any request for the entry point of the application.
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app.use(express.static(path.join(__dirname, "web")));
app.use(ejsLayouts);
app.set('view engine’, "ejs");
app.set("views", path.join(__dirname, "web", "views"));
app.set("layout’, path.join(__dirname, "web", "layouts”, "main”));
app.get("/’, (req, res) => {
if (req.query.message) {
return res.render("index”, {
title: "API-Experiment | Home",
message: req.query.message,
b
}else {
return res.render("index”, {
title: "API-Experiment | Home",

Figure 40 "app.js" Updates for The Web Interface 2

Add the following lines at the end of the application before the last line in
which the app instance is exported by the model object.

These lines are used to respond to any request which has not been listed
in the application as a URL. This function will render the error page with a status
of 404 indicating that the page or the request was not found.

The function contains the statement “render”. This function takes 2
parameters which are the name of the view file and the data that will be sent
to it. These data late will be converted to an HTML file which can be viewed
through a web browser.

Notice the data “title”. This data will be used in the layout file to display
the title of the web page on the page’s tab in the browser.

app.use((req, res, next) => {
const error = { status: 404, message: "NOT FOUND" };

return res.render("error”, { title: "API-Experiment | Error", error });

1)

Figure 41 "app.js" Updates for The Web Interface 3

Create a folder named “web” in the base directory. This folder will contain three
folders namely “layouts”, “styles”, and “views".

Copy the file “main.ejs” to the newly created folder “/web/layouts” and copy the
file “main.css” to the folder “/web/styles”.
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4. Create two files namely “index.ejs” and “error.ejs” in the “|web/[views” folder.
5. Copy the following code to the “index.ejs” file:

<div class="container">
<hl1 class="title">Welcome to my beautiful web page!</h1>
<% if (typeof message !== 'undefined’) { %>
<div class="alert alert-success">
<p class="message"><%= message %><[p>
<[div>
<% telse{ %>
<div class="alert alert-warning">
<p class="message”>
Type a value for the property message next to this page URL
<br [>
[?message=Hello
<[p>
<[div>
<%} %>
<[div>
<div class="container flex-col-container">
<h2 class="subtitle">| can show products from my database in MongoDB</h2>
<p class="description">Click on this button below to go the products page</p>
<a href="[products” class="btn btn-primary">Products</a>
<[div>

Figure 42 "/web/views/index.ejs" File Structure

Note that the use of plain JavaScript in an HTML file is possible thanks to
the power of EJS which allows for more dynamic applications with less code
used.

6. Copy the following code to the “error.ejs” file:

<% if (typeof error |=='undefined’) { %>
< class="alert alert-error">
<hl class="title"><%= error.status %></h1>

<p class="message"><%= errormessage %></p>
<[div>
<% } %>
Figure 43 "/web/views/error.ejs" File Structure

This code will be the template for error messages in the application.
Mostly the error of “Not Found” can happen if a request is made to an unknown
route.
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Running and Testing The Web Interface

If the application still running from the previous exercise then try to visit the
following link http://localhost:8080/. If the application is not running in the terminal
then use the command “npm run dev” to start the app.

Upon visiting the URL, the web interface should look similar to the following:

Welcome to my beautiful web
page!

| can show products from my database in
MongoDB

Click on this button below to go the products page

Products

Figure 44 The Welcome Page

Figure 45 The Error Page

To test the application, copy the file “testAOl.test.js” and the folder “images” from
the “/tests/web” folder and paste it to the folder “/tests/web” in your project directory.
After that, run the command “npm run web-testA01” and notice the results.

If everything is correct and working well the results in the terminal should look as
the following:
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http://localhost:8080/

@ ~fDesktop/api-experiment
$ npm run web-testA81

> api-experiment@l.@.@ web-testAdl
> cross-env NODE_ENV=test jest -i tests/web/testh@l.test.js --testTimeout=28608
testABl.test.js )
Testing the index page title and content
|u||
Testing the index page for receiving messages
'UI

Testing the error “Not Found™ page

Test Suites: 1 passed, 1 total

Tests: 10 passed, 18 total

Snapshots: 2 passed, 2 total

Time: 5 5, estimated 9 s
ftests\\web\\testA@l.test. js/i

QARG ~/Desktop/api-experiment
$ npm run web-testAel

-experiment@l.0.0 web-testAel
/ NODE_ENV=test jest -i tests/web/testAel.test.js --testTimeout=20000

tastABl.test.js (
Testing the index page title and content

Testing the index page for receiving messages

Testing the error “Not Found” page

Testing the index page and error "Not Found' page image snapshots

The web styling for the index page is not correct check the file "tests/web/images/ diff output__/index-page-diff.png” to Find the difference

Expected image to match or be a close match to snapshot but was @.20: 1412768416% different from snapshot (1637 differing pixels)

Snapshot Summary
from 1 test suite.

Test Suites: , 1 total
9 passed, 10 total
passed, 2 total
5, estimated 11 s
/tests\\web\\testA®1.test.js/i

Figure 47 Failed Web Test Results

The terminal displays feedback that compares your project screenshot to the
reference image. Differences between the two images are located in the
“[test/web/images/_ _diff_output__" folder. If there are no differences, the images
will disappear. The different images are useful for identifying Ul differences. The
reference image is used as a guide for how the webpage should look.
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Welcome to my beautiful web Welcome to my beautiful web
page! page!

[rmeiromstetsond o000

I can show products from my database in | can show products from my database in
MongoDB MongoDB

Click on this button below to go the products page Click on this button below to go the products page

Products Products

Figure 48 "_ _diff_output__"Image Example

The image on the left is the reference image and the one on the right is the project's
currentimage. The middle image shows the differences in red color indicating that the
difference is in the message area.

If you face a similar error try to figure out the reason for the problem until the test
shows successful results.

Results

This document outlines the intended outcomes of the first meeting, where students
will be introduced to various software tools and technologies. Specifically, students will
learn how to install Visual Studio Code, NodeJS, and Postman, as well as how to create
and configure a MongoDB Atlas Cluster. Additionally, students will gain an
understanding of how to create a NodedJS project and develop a basic APl endpoint
with a web interface.
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