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Preface





In the swiftly advancing world of web development, harnessing a framework that integrates robustness with flexibility is essential. Welcome to Ultimate Full-Stack Web Development with MEVN—a journey that takes you beyond the basics into the sophisticated realms of the MEVN stack, comprising MongoDB, ExpressJS, VueJS, and Node.js. This book is crafted to guide you through mastering these technologies, creating dynamic full-stack web applications that stand out in today's tech landscape.


This book unfolds across 16 detailed chapters, each a focused module designed to enhance your understanding and skills in a specific area of MEVN stack development. From newcomers eager to get their hands dirty with modern web technologies to seasoned developers aiming to broaden their expertise in full-stack development, this book offers valuable insights and learning for all.


Chapter 1. Introduction: This introductory chapter serves as your gateway into the MEVN stack, explaining its components—MongoDB, ExpressJS, VueJS, and Node.js—and their roles in modern web development. By understanding the synergy between these technologies, you will appreciate their combined power in building dynamic web applications. This chapter lays the groundwork for the deeper exploration of each technology in subsequent chapters.


Chapter 2. Prerequisites: This chapter focuses on setting up the development environment essential for MEVN applications. It guides you through installing and configuring Node.js, MongoDB, VueJS, and supportive tools like Visual Studio Code and Docker. The chapter ensures that you have a solid base to start developing, including setting up a MongoDB Atlas account and preparing an example project that will be developed throughout the book.


Chapter 3. Exploring VueJS: This chapter dives deep into VueJS, showcasing its capabilities to build responsive interfaces. You will learn about VueJS's core features such as the reactive system, components, directives, and the Vue CLI. Practical examples will help you understand how to effectively use the Options API, Composition API, and other advanced features to build scalable front-end applications.


Chapter 4. Node.js Modules and Components: In this chapter, we will explore Node.js in depth, focusing on its modules and components that are essential for backend development. The chapter covers the file system, events, streams, and the HTTP module, among others. You will learn how Node.js handles asynchronous operations with callbacks and promises, setting a strong foundation for building robust server-side applications.


Chapter 5. Setting Up Development Environment: This chapter elaborates on configuring a development environment that enhances productivity and supports efficient development workflows. You'll learn about using Vite CLI for frontend development, setting up a Node.js backend, and other tools like Nodemon for automatic reloading.


Chapter 6. Backend Development With TypeScript: Transitioning into backend development, this chapter introduces you to using TypeScript with Node.js and ExpressJS. It guides you through setting up a TypeScript project, defining routes, and building a structured API. This chapter also covers integrating MongoDB using the Mongoose library, emphasizing type safety and scalable application architecture.


Chapter 7. Getting Familiar With MongoDB and Integration: This chapter focuses on database operations, from basic CRUD operations to more complex queries and the use of aggregation pipelines. You will learn how to design effective models and use the repository pattern to encapsulate database interactions.


Chapter 8. UI Development: This chapter is dedicated to advancing your skills in UI development with VueJS. It covers the design and implementation of user interfaces, using Bootstrap for styling, and how to handle state management with Pinia. You will also learn about best practices for structuring your projects and building reusable components.


Chapter 9. Logging Options in Node.js API: Logging is crucial for monitoring and debugging applications. This chapter explores different logging frameworks like Winston, Pino, and Bunyan. You will understand how to implement a common logging interface across your application, which is essential for maintaining large-scale applications in production.


Chapter 10. Building MEVN Stack for Production: This chapter covers everything from minifying and bundling your code with Webpack or Gulp to setting up HTTPS and securing your API. You will also explore how to handle environment variables and automate tasks using npm scripts.


Chapter 11. Running MEVN Stack on Docker: This chapter guides you through creating Docker images, managing containers with Docker Compose, and best practices for multi-stage builds. This knowledge is crucial for deploying applications that require high reliability and scalability.


Chapter 12. Unit Testing: This chapter introduces tools like Jest and Vue Test Utils, teaching you how to write reliable unit tests that ensure your code behaves as expected before it goes live. We will learn to develop robust testing strategies for both frontend and backend components of your MEVN application.


Chapter 13. End-to-End Testing: This chapter covers the importance of automated browser testing and how it fits into modern development pipelines, ensuring your application functions correctly from start to finish. You will expand your testing suite to include end-to-end tests with Cypress, TestCafe, and Playwright.


Chapter 14. MEVN Stack Container Options on Google Cloud: This chapter explores Google Cloud Run and Kubernetes services, providing insights into container management and deployment strategies. You will learn how to push images to the Artifact Registry and manage applications at scale.


Chapter 15. MEVN Stack Container Options on AWS: This chapter dives into deploying your Dockerized MEVN application on AWS using services like AWS App Runner and Elastic Kubernetes Service. It covers configuring the AWS CLI, pushing Docker images to Amazon ECR, and strategies for effective cloud deployment.


Chapter 16. MEVN Stack Container Options on Azure: In this chapter, we will learn how to prepare your MEVN application for production. It covers everything from minifying and bundling your code with Webpack or Gulp to setting up HTTPS and securing your API. We will also explore how to handle environment variables and automate tasks using npm scripts.


This book is not just a technical guide, but a practical companion filled with real-world examples and expert insights. Each chapter is meticulously designed to build on the knowledge gained in the previous ones, culminating in a comprehensive understanding of full-stack development with the MEVN stack.


Prepare to embark on a transformative learning experience! Ultimate Full-Stack Web Development with MEVN equips you to build innovative and scalable web applications and elevates your skills in the competitive field of web development. Let's begin this exciting adventure into full-stack development. Happy coding!
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CHAPTER 1


Introduction



Introduction

This opening chapter lays the foundation for our exploration into the MEVN stack, detailing the essential tools and technologies that we will employ throughout this book. We begin by defining MEVN and the critical technologies required to implement this stack effectively. As the backbone of any web application, MongoDB is our chosen database. We will delve into its capabilities and discuss the pros and cons of utilizing a NoSQL database like MongoDB.

We will also explore ExpressJS, a streamlined Node.js framework, which serves as the middleware layer of our stack, enabling us to construct a robust backend. For the frontend, we turn to VueJS — a progressive framework that not only facilitates the development of the user interface but also introduces us to the main concepts of Single Page Applications (SPAs) and the VueJS library.

Node.js is pivotal as our server-side technology, enabling you to install all key technologies on your local machine and kickstart your full-stack development journey with the MEVN stack.

In addition to these foundational topics, this chapter will also guide you through the deployment of the MEVN stack on major cloud platforms such as AWS, Azure, and Google Cloud Platform (GCP). This will prepare you to leverage the cloud’s scalable infrastructure to enhance and deploy your applications seamlessly.

Structure

In this chapter, the following topics will be covered:


	Understanding MEVN Stack

	Introduction to MongoDB

	Introduction to Node.js

	Introduction to ExpressJS

	Introduction to VueJS




Understanding MEVN Stack


The MEVN stack is an ensemble of four pivotal technologies that are essential for developing full-stack web applications. This acronym stands for MongoDB, ExpressJS, VueJS, and Node.js, making it a popular choice for building high-performance web applications. The trend toward a JavaScript-centric approach in application development leverages the consistency of JavaScript across both client and server sides, offering benefits like simplified development processes, reduced need for diverse programming skills, and quicker project turnarounds.

Here’s a closer look at the roles each component plays within the MEVN stack:


	
MongoDB: Serving as the database component, MongoDB is a NoSQL database renowned for its flexibility and scalability, making it ideal for managing large volumes of diverse data. Unlike traditional databases that store data in tables, MongoDB uses a JSON-like format, enhancing the ease with which data can be accessed and manipulated by clients. MongoDB can be deployed in various environments, whether via Docker, on a virtual machine, or through a cloud-based service like MongoDB Atlas, with the Mongoose library commonly used to interact with the database from the API layer.

	
Express.js: As the backend framework of the stack, Express.js is a minimalistic and flexible Node.js web application framework designed for building robust features for web and mobile applications. Known for its simplicity and efficiency, Express.js facilitates numerous server-side tasks such as routing, middleware integration, error handling, request parsing, and sending JSON responses.

	
Vue.js: In the frontend framework role, Vue.js is a progressive framework tailored for building user interfaces. Its adaptability, ease of integration with other technologies, reactivity, and high performance make Vue.js a favored choice for developers. The component-based architecture of Vue.js simplifies the development of large-scale applications, making it suitable for projects ranging from startups to enterprise-level deployments.

	
Node.js: As a server-side JavaScript runtime environment, Node.js allows for the execution of JavaScript code on the server, eliminating the need for alternative server-side languages. This unification under JavaScript simplifies development across the stack, particularly within the MEVN architecture, where Node.js is pivotal for creating API layers that communicate with MongoDB to fetch, process, and serve data via REST APIs.



Use Cases of MEVN Stack

The MEVN Stack represents a robust and flexible assembly of technologies, ideal for a broad spectrum of web development endeavors. This stack is applicable to numerous scenarios, including but not limited to the following use cases:


	
E-Commerce Applications: The MEVN Stack can be used for creating dynamic and scalable online stores with rich user experience and efficient backend processing.

	
Content Management Systems (CMS): Developing customizable and user-friendly CMS platforms such as blogs, corporate websites, and so on.

	
Real-Time Applications: Node.js has excellent support for web sockets, and with the Vue.js reactivity system, MEVN Stack is an excellent choice for real-time chat and live updates applications.

	
Social Media Platforms: Building platforms that require real-time data updates, user interaction, and content management capabilities.

	
Single Page Applications (SPAs): Creating fast and responsive SPAs, where Vue.js handles the frontend and Node.js with Express.js manages the backend operations.

	
Enterprise Web Applications: Utilizing VueJS, a progressive framework, for building large-scale systems, and MongoDB as a database.

	
Dashboard and Analytics Tools: Building interactive and data-intensive dashboards for data visualization.

	
Project Management Tools: Building project management tools that require real-time tracking and updates. We can build these tools with this stack with ease.

	
Educational Platforms: Building learning management systems with dynamic content and so much interactivity.

	
Healthcare Applications: This stack can be used for managing patient information, scheduling appointments, and secure data handling.

	
Financial Services Applications: Creating applications for banking, trading, or financial planning that require secure processing of financial data.

	
IoT Applications: Node.js can handle asynchronous data efficiently and Vue.js is good for building user interfaces that make it a right choice for IoT applications.

	
Travel and Booking Platforms: Building travel and booking websites with interactivity and live updates of the traffic data.

	
Event Management and Ticketing Systems: For creating platforms where it needs seamless experiences for event listing, booking, and managing tickets.

	
Streaming Services: Real-time data is crucial for building streaming platforms. Node.js single-threaded non-blocking execution and VueJS reactivity system make them ideal choices.



As you can see, the MEVN Stack is highly adaptable and suitable for diverse applications. The usage of JavaScript for both frontend and backend makes it a more popular choice for both seasoned developers and beginners.

Introduction to MongoDB

MongoDB is a leading NoSQL database, and it gained rapid adoption throughout the tech world for its innovative approach to data storage. MongoDB stores data in documents, unlike the traditional counterparts where the data is stored in tables. MongoDB stores data in Binary JSON format (BSON), and it is based on JSON. JSON is widely popular and used as a standard for data interchange on the web. JSON, a JavaScript object notation, is a subset of JavaScript, but it is entirely independent of any language and can be used to exchange data among different systems. The difference between JSON and BSON is that BSON supports more data types when compared to JSON and its binary format and can be read only by machines. For example, BSON documents may contain Date or Binary objects, which are not supported by JSON. This enables MongoDB to handle large volumes of unstructured data, making it an ideal choice for modern web applications.

Evolution of MongoDB

MongoDB was developed by MongoDB Inc. (formerly, 10gen) and was first released in 2009. It emerged as a part of the NoSQL movement, which began as a response to the growing need for a database that could handle the scalability and agility demands of big data and real-time web applications. Over the years, MongoDB has evolved significantly, adding features like text search, data aggregation, and ACID transactions, making it not only powerful but also versatile.

Key Features

There are so many advantages of MongoDB over traditional databases. Here are some of the key features:


	
Scalability: MongoDB offers high scalability through features such as sharding and horizontal scaling across multiple servers.

	
Flexible Document Model: One of the main advantages of MongoDB document model is flexibility in data storage. You don’t have to save the same data structure across the documents. Those documents can grow based on your data, providing a rich and expressive data model.

	
High Performance: MongoDB delivers high performance, especially for read and write operations with the help of features such as indexing, replication, and a robust query engine.

	
Aggregation Framework: This is a powerful feature that allows you to process data and compute aggregated results, and it provides a way to transform and combine data in complex ways. This can be used for data analysis, transforming data, real-time analytics, and so on.



Use Cases

MongoDB is used in so many places from startups to big enterprises. Here are some of the common use cases:


	Real-time analytics and big data applications.

	Content management systems and e-commerce applications.

	Mobile applications that require flexible and scalable databases.

	IoT applications that need to handle large amounts of diverse data.



Key Differences with Traditional SQL

If you are coming from the traditional SQL or are new to MongoDB, understanding key differences between MongoDB and traditional SQL would be beneficial for the application development.

Here is a comprehensive comparison between them:








	
Feature


	
MongoDB Documents


	
Traditional SQL Databases





	
Data Structure


	
Stores data in JSON-like documents (BSON format)


	
Stores data in tables with rows and columns





	
Schema


	
Schema-less, documents in the same collection can have different structures


	
Fixed schema, all rows in a table must have the same columns





	
Query Language


	
Uses MongoDB Query Language (MQL), which is more focused on object-oriented and document-based queries


	
Uses Structured Query Language (SQL), which is powerful for complex queries involving joins and subqueries





	
Data Normalization


	
Generally favors denormalization; embedding related data in a single document is common


	
Highly normalized data structures with relationships represented using foreign keys





	
Transactions


	
Supports ACID transactions, but traditionally less emphasized; better suited for eventual consistency


	
Strong support for ACID transactions, ensuring data integrity and consistency





	
Scalability


	
Designed for horizontal scalability with sharding across multiple servers


	
Traditionally scaled vertically by increasing the power of the hardware. Horizontal scaling (sharding) is more complex





	
Indexing


	
Supports indexing on document fields for faster query performance


	
Supports comprehensive indexing strategies, including primary and foreign keys





	
Data Handling


	
Better suited for handling unstructured or semi-structured data with varied formats


	
Ideal for structured data with well-defined schemas





	
Flexibility


	
Highly flexible, allowing for easy modifications to data structures


	
Less flexible; schema changes can be complex and require database migrations





	
Relationships


	
Supports relationships, but they are typically data references or embedded documents


	
Relationships are a core feature, using primary and foreign keys





	
Use Cases


	
Ideal for big data applications, content management, mobile apps, and real-time analytics


	
Well-suited for applications requiring complex transactions, data integrity, and reporting






Table 1.1: Comparison between MongoDB and Traditional SQL

As you can see from the preceding table, you can choose MongoDB for more flexibility and scalability and scenarios in which applications deal with large volumes of diverse data or require rapid development cycles. Traditional databases are more suited for scenarios that demand complex queries, transactional integrity, and structured data handling.

Getting Started with MongoDB

Setting up MongoDB is quite straightforward, with multiple installation options available whether you are working in a local environment or on the cloud. MongoDB can be set up locally by installing the community edition or running in containers using Docker. Alternatively, for those preferring cloud-based solutions, MongoDB offers a Database as a Service called MongoDB Atlas, which simplifies management and scalability.

To connect to a MongoDB instance from your application, you will need to configure your database using a driver specific to your programming language. Here, we discuss both local and cloud installation methods, offering a basic comparison to help you choose the best setup for your needs. You can download the community edition suitable for your operating system from the following link:

https://www.mongodb.com/docs/manual/installation/

Once you follow the aforementioned instructions to install MongoDB on your local machine based on your operating system, we need to create a data directory and start the MongoDB. The Command Prompt, also known as cmd or Command Line Interface (CLI), is a powerful tool used to execute commands on Windows operating systems. It allows users to perform tasks and manage the system settings via text-based commands, making it a crucial skill for system administrators and power users.

// create a data directory

md "\data\db"

// start the MongoDB

"C:\Program Files\MongoDB\Server\7.0\bin\mongod.exe" --dbpath="c:\data\db"
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Figure 1.1: Running MongoDB logs

In the preceding logs, if you notice carefully, you can see messages regarding tsl connection, bind ip address, access control, and so on. We don’t have to worry about those now; we will discuss them in the next chapters. When installing MongoDB, it’s important to understand the distinction between MongoDB Server and MongoDB Shell, as well as why both are essential components of MongoDB’s architecture.

MongoDB Server is the core component that manages data storage, performs operations, and handles all data management tasks. It is responsible for storing all the actual data and executing operations, including data queries, updates, and administrative commands. The server part of MongoDB runs as a service on your machine, listening for connections from clients.

MongoDB Shell, often referred to as mongo shell, is an interactive JavaScript interface to MongoDB. It allows you to manage, query, and manipulate data in MongoDB. With the shell, you can execute complex operations, run scripts, and evaluate JavaScript expressions directly against your MongoDB database.

Now that MongoDB is running, and if you want to connect to it, you need to download mongosh by following the link based on your operating system:

https://www.mongodb.com/try/download/shell

All you need to do is download the zip file, add this to the path, and run the following command to connect to the MongoDB instance already running with the previous command prompt or terminal. Remember, you need to open a new terminal to run this command:

// run the mongosh

"C:\Users\<usr directory>\mongosh-2.1.0-win32-x64\bin\mongosh.exe"
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Figure 1.2: Connecting to MongoDB

In the preceding screenshot, you can observe that the connection is established with MongoDB running on the local machine at the IP address 127.0.0.1, which is designated for localhost, on port 27017. This is the default setting, but you have the option to specify different settings if you wish to connect to another MongoDB instance located elsewhere. The initial database in use is named "test." To view all available databases within your MongoDB installation, use the following command. Note that there are a few default databases included with every MongoDB setup.

The IP address 127.0.0.1 represents localhost, which refers to the local computer where the MongoDB server is running. Using this IP address means that the application will attempt to connect to a MongoDB instance that is hosted on the same machine as the client application itself, making it ideal for development and testing environments where the server and the client run on the same device:

show dbs
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Figure 1.3: Show dbs

Each of these databases serves a specific purpose. Understanding these databases is very important when you configure and manage a MongoDB cluster or replica set.

Admin Database: This is the most privileged database and is almost equal to a root-level database. These are the key features:


	
User Authentication: If you create a user in the admin database, then that user can be granted roles that apply across all the databases.

	
Server Administration: Operations like managing users and roles, replication, sharding settings, and other administrative tasks are done in the context of this database.

	
High-Level Operations: Commands that impact the entire MongoDB instance are run in the admin database.



Config Database: The config database stores configuration information about the MongoDB cluster. This is particularly important in sharded clusters. These are the key features:


	
Shard Configuration: It contains collections, such as chunks, databases, shards, and collections, that MongoDB uses to manage a sharded cluster.

	
Metadata Storage: It keeps track of the cluster’s metadata, such as the mapping of the cluster’s data to various shards.

	
Internal Use: The collections in the config database is typically manipulated by MongoDB itself and are not meant for direct user interaction.



Local Database: The local database stores data specific to a single MongoDB server. These are the key features:


	
Replica Set Information: In a replica set, the local database holds replication data. This includes the oplog (oplog.rs), which is a capped collection that keeps a rolling record of all operations that modify the data stored in your databases.

	
Node-specific Data: Data in the local database is not replicated to other members of the replica set. It’s unique to a single server.

	
Backup and Restore: The local database is not included when you perform backup and restore operations, as its data is relevant only to specific servers in the cluster.



Now that we have covered the default databases, you can create your own database using the following command. Keep in mind that this new database will not appear in the list until you add some collections to it:

use tasks
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Figure 1.4: Creating a Database

We will perform some CRUD operations using the CLI. Start by creating a collection named 'tasks' within the 'tasks' database using the following commands. We will also insert two documents into this collection. Once these documents are created, you will be able to see the new database:

// creating collections

db.tasks.insertMany([

{taskId: 1, description: 'getting groceries', status: 'New'},

{taskId: 2, description: 'Creating an alarm', status: 'New'}

])
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Figure 1.5: Inserting Documents

Let’s query these documents that we just saved by running the following commands:

// Querying all documents

db.tasks.find()

// Querying specific documents

db.tasks.find({taskId: 1})



[image: ]


Figure 1.6: Querying Docs

The following command updates a document by initially locating it using the taskId. Observe the acknowledgment response in the subsequent figure, which indicates the number of documents updated:

// Updating the Document

db.tasks.updateOne({taskId: 1}, {$set: {status: 'Done'}})
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Figure 1.7: Updating Documents

The following command deletes the document by finding the document first by taskId.

// deleting the Document

db.tasks.updateOne({taskId: 1}, {$set: {status: 'Done'}})
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Figure 1.8: Deleting Documents

The preceding commands demonstrate how to insert and update data in MongoDB, serving as just a glimpse of the numerous other commands available, including those for utilizing the aggregation pipeline framework, which we will delve into in later chapters.

Additionally, there are various UI tools available that facilitate connection to your MongoDB instance, enabling you to visualize data and manage your database more effectively. These tools support tasks like query building and data visualization. You can explore these tools further by downloading and installing them on your computer.

MongoDB Compass:


	Official GUI from MongoDB.

	Offers a visual representation of your database schema, run queries, view query performance, and index management.
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Figure 1.9: MongoDB Compass connected to the local server

Studio 3T:


	Offers a full range of features needed for MongoDB development and administration.

	Includes SQL query support, data import/export, and query profiling tools.
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Figure 1.10: Studio 3T connected to the local server

NoSQLBooster for MongoDB:


	Feature-rich and cross-platform GUI tool.

	Supports SQL query, server monitoring, ES6 syntax, and more.
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Figure 1.11: NoSQLBooster connected to the local server

MongoDB for VSCode:


	An extension for Visual Studio Code.

	Allows you to connect to MongoDB and work with your data directly from your code editor.
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Figure 1.12: MongoDB for VSCode connected to the local server

Here are a few more you can try installing on your own:

Navicat for MongoDB:


	Provides a highly intuitive interface for database management.

	Features include data transfer, data synchronization, backup, and more.



MongoDB Atlas Data Explorer:


	Part of MongoDB Atlas, MongoDB’s cloud service.

	Offers the ability to query, aggregate, and analyze your data in the cloud.



AdminMongo:


	Open-source, web-based tool to manage MongoDB databases.

	Provides basic features for database management.



Introduction to Node.js

Node.js is an open-source, cross-platform JavaScript runtime environment that executes JavaScript code outside a web browser. Traditionally, JavaScript was used primarily for client-side scripting, but Node.js enables JavaScript to be used for server-side scripting and runs scripts server-side to produce dynamic web page content before the page is sent to the user’s web browser.

Node.js was created by Ryan Dahl in 2009, influenced by his dissatisfaction with the limited possibilities of the most popular web server at the time, Apache HTTP Server, to handle a lot of concurrent connections. Node.js was built on the V8 JavaScript runtime and aimed to optimize throughput and scalability in web applications and has since become a foundational element of the “JavaScript everywhere” paradigm, allowing web application development to unify around a single programming language, rather than rely on a different server-side scripting language.

Node.js is best known for its use in building scalable network applications. This contrasts with older web application frameworks that require multiple threads, where each new user or connection creates a new thread, taking up system RAM and eventually maxing out the amount of RAM available. Node.js operates on a single thread, using non-blocking I/O calls, which allows it to support tens of thousands of concurrent connections held in the event loop. Figure 1.13 depicts the simplified overview of the event loop in Node.js, where the event loop is initialized whenever the Node.js starts or is invoked by input script or opens a REPL.

As you can see in the following figure, each box represents a phase in which we have a FIFO (first in first out) queue of callbacks to execute. Each phase has its own purpose, which is explained in detail further down. When Node.js enters each phase, it performs that phase’s operations first and then executes callbacks in that phase’s queue until the queue is exhausted or the maximum number of callbacks has been executed, and the event loop moves to the next phase.
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Figure 1.13: Node.js event loop


timers


This phase takes care of all the processes that have been set using setTimeout() and setInterval() functions. Here is the example block you can execute on REPL. A timer sets a minimum threshold before a given callback can be executed, rather than guaranteeing execution at a precise moment. The callback for timers is scheduled to run as soon as possible once the specified duration has elapsed.

Here is an example in which we have two functions: one is being executed after 3 seconds and another is being executed every 2 seconds after all the synchronous operations are completed, in this case, print statements.
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Figure 1.14: Timers phase

Pending Callbacks

In this phase, callbacks for certain system operations, like specific TCP errors, are executed. For instance, if a TCP socket encounters an ECONNREFUSED error during a connection attempt, some Unix-based systems may delay reporting this error. Such callbacks are then scheduled to be executed during the pending callbacks phase.

Idle, prepare

These are used internally, and it is highly recommended not to use these for performance issues.


Poll


This phase calculates how long it should block and poll for I/O operations, and it processes events in the poll queue. There are no timers scheduled in this phase. The event loop executes all the callbacks synchronously until the queue has been exhausted or the limit is reached when the poll queue is not empty.

One more thing it does is to check the poll queue. If the poll queue is empty, it depends on the tasks scheduled by setImmediate(). If any tasks are scheduled by the setImmediate function, the event loop continues to the check phase by ending the current poll phase. If there are no scripts scheduled by the setImmediate() function, it continues to be in the poll phase and waits for the callbacks to be added and executes them immediately.

Check

This phase enables the execution of callbacks right after the completion of the poll phase. If the poll phase becomes idle and scripts are queued using setImmediate(), the event loop might proceed to the check phase instead of waiting.

setImmediate() functions as a unique type of timer that operates in its own phase within the event loop. It employs a libuv API to schedule callbacks for execution once the poll phase is finished. Typically, while executing code, the event loop reaches the poll phase, where it pauses to wait for an incoming connection, request, or similar events. However, if a callback is scheduled using setImmediate() and the poll phase is idle, the event loop will not wait for poll events. Instead, it will conclude the poll phase and move directly to the check phase.

Close Callbacks

This phase handles callbacks added to the message queue by a socket’s close event. Essentially, any code designated to run upon the closure of a socket is queued in the message queue and executed during this phase.

Key Features of Node.js

Here are some of the key features of Node.js:


	
Asynchronous and Event Driven: All APIs of Node.js library are asynchronous or non-blocking. This means a Node.js-based server never waits for an API to return data; it moves to the next API after calling it. The notification mechanism of Events of Node.js helps the server to get a response from the previous API call.

	
Single-Threaded but Highly Scalable: Node.js uses a single-threaded model with event looping. This event mechanism helps the server to respond in a non-blocking way and makes the server highly scalable as opposed to traditional servers that create limited threads to handle requests.

	
No Buffering: Node.js applications never buffer any data. These applications simply output the data in chunks.



Use Cases of Node.js

Here are some of the use cases of Node.js:


	
Web Applications: Building lightweight and scalable web applications, especially Single-Page Applications (SPAs), where server-side rendering and API interactions are essential.

	
Real-Time Applications: Ideal for real-time collaborative applications like chat apps, live streaming platforms, and online gaming, due to its non-blocking and event-driven architecture.

	
API Development: Creating RESTful and GraphQL APIs for web and mobile applications, leveraging its efficient handling of I/O operations and JSON processing.

	
Microservices Architecture: Developing microservices, thanks to its lightweight nature and support for handling multiple concurrent requests efficiently.

	
Internet of Things (IoT): Suitable for IoT applications where managing multiple concurrent connections and real-time data flows are crucial.

	
Data Streaming Applications: Handling data streaming efficiently, as Node.js can process files while they are still being uploaded, reducing overall processing time.

	
Server-Side Web Applications: Building server-side components of web applications, especially in conjunction with frontend frameworks like Angular, React, or Vue.js.

	
Command Line Tools: Creating command-line tools and utilities, as Node.js can easily handle I/O, interact with the operating system, and run on various platforms.

	
Backend for Mobile Applications: Serving as a backend for mobile apps, providing services like authentication, data storage, and push notifications.

	
Network Applications: Developing network-heavy applications, such as web servers and TCP/UDP servers, due to its efficient handling of parallel connections.




Node.js REPL


Node.js REPL (Read-Eval-Print Loop) is an interactive shell that allows you to execute JavaScript code and evaluate its results in real time. REPL is a powerful tool for experimenting with Node.js code, debugging, and quickly testing snippets without the need to create a full-fledged application. Here’s a brief overview of Node.js REPL:

Accessing REPL is very simple; all you need to do is to run node on your terminal or command-line tool after the installation of Node.js on your machine. You can do a lot of things with the REPL, and some of its features are as follows:


	
Execute JavaScript Code: You can type any valid JavaScript code at the REPL prompt, and it will execute and display the result immediately.

	
Variable and Function Declaration: You can declare variables and functions directly in the REPL environment, which will be available throughout the session.

	
Multiline Input: If a statement isn’t complete, REPL allows you to continue on the next line (for example, in the case of functions or loops).

	
Built-in Node.js Modules: You can require and use Node.js core modules (like fs for file system, http for HTTP server) directly in the REPL.

	
History: Node.js REPL keeps a history of your commands, which you can navigate using the arrow keys.

	
Autocompletion: It supports autocompletion of JavaScript keywords, variable names, function names, and more.

	
Special REPL Commands: These commands start with dot (.) such as .help, .exit, .save, .load to perform some actions.



The following is the Node.js REPL in action:
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Figure 1.15: Node REPL

Here are some of the use cases of REPL:


	
Quick Prototyping: You can quickly test small code or functions before using them in an existing project that you are working on without the need for setting up.

	
Learning and Experimenting: Great tool for beginners to learn JavaScript and Node.js.

	
Debugging: Useful for debugging purposes, especially in combination with Node.js’s debugger.



Introduction to ExpressJS

Express is a minimal and adaptable framework for Node.js web applications, offering a comprehensive array of features suited for both web and mobile applications. With an abundance of HTTP utility methods and middleware available, constructing a strong API becomes a fast and straightforward process. Express offers a basic layer of essential web application functionalities while preserving the Node.js features you are familiar with and appreciate. Many frameworks that you know and use daily are based on this framework.

Key Features

The combination of simplicity, flexibility, and powerful features make it an ideal choice for building web applications and APIs, ranging from small projects to large-scale enterprise applications. Here are some of the key features of this framework:


	
Middleware Architecture
Express uses middleware functions that have access to the request object (req), the response object (res), and the next middleware in the application’s request-response cycle. This allows the execution of code, modification of request and response objects, ending the request-response cycle, and calling the next middleware in the stack.



	
Routing
It provides a robust routing mechanism to perform different actions based on the HTTP method and URL. This feature helps in organizing the application into modular and manageable pieces with different routes.



	
Simplicity and Minimalism
Express is designed to be minimal and flexible, providing a thin layer of fundamental web application features without dictating any specific structure for the application. This allows developers to build applications and services as they see fit.



	
Template Engines
Supports various template engines like Pug, Mustache, EJS, and so on, enabling the creation of dynamic HTML content on the server side.



	
Error Handling
Provides a straightforward mechanism for central error handling in the application.



	
Integration with Databases
Express can be integrated with a variety of databases like MongoDB, MySQL, PostgreSQL, and so on, making it a versatile choice for building applications with different database requirements.



	
Performance
As it’s built on Node.js, it inherits its performance benefits. Node’s non-blocking and event-driven architecture ensures efficient handling of concurrent requests, making Express applications fast and scalable.



	
Community and Ecosystem
Being one of the most popular Node.js frameworks, Express has a large community of developers and a rich ecosystem of middleware and plugins, offering reusable components for a wide range of functionalities.



	
Easy to Learn and Use
Its straightforward and unopinionated approach makes it easy for beginners to learn and start building web applications quickly.



	
HTTP Helpers and Utilities
Provides numerous helper methods and utilities to simplify common web development tasks, such as handling cookies, form data, file uploads, and so on.





Use Cases

Known for its effectiveness and adaptability, Express.js is an excellent fit for a diverse array of web development endeavors. Following are some of the primary applications:


	
API Development
Express.js is ideal for building RESTful APIs that interact with client-side applications, mobile applications, or other services.



	
Single Page Applications (SPAs)
It can serve as the backend for SPAs, managing HTTP requests, and delivering data to frontend frameworks like Angular, React, or Vue.js.



	
Web Application Framework
Express can be used to develop full-fledged web applications, supporting features like template rendering, form processing, and session management.



	
Real-time Applications
Coupled with technologies like WebSocket, Express is suitable for building real-time applications like chat applications or live notification systems.



	
Middleware and Routing Solutions
Its extensive middleware support allows for creating sophisticated routing mechanisms and handling various HTTP operations efficiently.



	
Content Management Systems
It can be used to create custom CMS for websites, where content changes frequently, and a dynamic presentation is necessary.



	
E-Commerce Sites
Express’s ability to handle complex applications makes it a good choice for developing e-commerce platforms with functionalities like product listings, shopping carts, and payment processing.



	
Authentication Services
Express, in combination with Passport.js or similar libraries, can efficiently handle user authentication and authorization.



	
Proxy Server Creation
It can be used to develop a proxy server, which can be placed in front of a web service to manage requests, logging, load balancing, and so on.



	
IoT Applications
For IoT applications requiring a lightweight server to collect, process, and respond to data from devices, Express is a practical choice.



	
Microservice Architecture
Express is well-suited for building individual microservices in a larger microservices architecture, thanks to its minimalistic nature.



	
Server-Side Rendered Applications (SSR)
It can be used for server-side rendering of applications built with React, Vue, or Angular for improved SEO and initial load performance.



	
Custom Application Development
Express’s unopinionated nature makes it an excellent choice for custom application development, where specific architecture or technology choices are required.






Getting Started with Express.js


Getting started with Express.js is straightforward, and you need to install Node.js installed on your machine. We have already discussed Node.js in the previous section. Since Express.js is a Node.js framework, Node.js is necessary. The first step is to initialize the Node.js project by following these commands.

// make a directory

mkdir sample-express

// change the directory

cd sample-express

// initialize the Node.js project

npm init -y
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Figure 1.16: Initializing Sample express Project

Let’s import that into your favorite IDE and install Express so that we can create a simple server and see Express.js in action:
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Figure 1.17: Installing express

Now, we can create a small file called index.js and put the following code. We can run the following command to start the express server on port 4050:

// run the express server

node index.js
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Figure 1.18: index.js

We can open the browser, hit the following URL, and see the message that the Express app is sending at line number 6:

// open it in the browser

http://localhost:4050
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Figure 1.19: Testing Express app

Express Application Generator

We have an Express application generator if you want to use Express for full-stack development. You can check it out at the following link. It allows you to configure stylesheets, view engines, and more:

https://expressjs.com/en/starter/generator.html

Introduction to VueJS

Vue.js is an innovative and progressive JavaScript framework used for building user interfaces and single-page applications. Created by Evan You in 2014, Vue.js has rapidly gained popularity due to its gentle learning curve, versatility, and efficient rendering capabilities. Its core library focuses on the view layer only, making it easy to integrate into existing projects, but it is also powerful enough to build sophisticated Single-Page Applications when combined with modern tooling and supporting libraries.

Vue.js is designed to be incrementally adoptable. The core library is focused on the view layer only, and it’s easy to pick up and integrate with other libraries or existing projects. Vue is also perfectly capable of powering sophisticated Single-Page Applications when used in combination with modern tooling and supporting libraries.

Key Features

Here are some of the key features of this framework:


	
Reactive and Composable Data Binding: Vue.js provides a reactive data binding system that allows a seamless way to manipulate and display data within the UI.

	
Component-Based Architecture: It uses a component-based architecture that helps in building reusable and maintainable codebases.

	
Virtual DOM Rendering: Vue.js utilizes a virtual DOM to provide optimal performance by re-rendering only those components that actually change.

	
Ease of Integration: Its design makes it simple to integrate with other projects and libraries.

	
Developer Tools: Vue offers a set of tools for development and debugging, such as Vue Devtools, which enhance the development experience.



Conclusion

As we conclude our introductory exploration of the MEVN stack, it becomes evident that the synergy of MongoDB, Express.js, Vue.js, and Node.js provides a formidable toolkit for crafting contemporary web applications. Each component of the MEVN stack contributes unique advantages, enhancing the stack’s efficiency and adaptability. This integration offers a seamless and robust framework well-suited to the dynamic and evolving demands of modern web development. The stack’s focus on performance, flexibility, and user-friendliness positions it as a prime choice for developers eager to innovate in the web space.

Moving forward, the upcoming chapters will delve into each technology in depth, revealing how to harness their collective power effectively. We will embark on constructing a comprehensive example project, detailing how to dockerize the application for consistent deployment environments and deploy it across multiple cloud platforms such as Google Cloud Platform (GCP), Microsoft Azure, and Amazon Web Services (AWS). This practical application will not only demonstrate the MEVN stack’s capabilities but also equip you with the knowledge to utilize these technologies cohesively in real-world scenarios.

Further Reading


	MongoDB Official Docs: https://docs.mongodb.com/


	Express.js Official Docs: https://expressjs.com/


	VueJS Official Docs: https://vuejs.org/v2/guide/


	Node.js Official Docs: https://node.js.org/en/docs/


	MEVN Stack Vue.js with MongoDB: https://www.mongodb.com/languages/mern-stack-tutorial










CHAPTER 2


Prerequisites



Introduction

This chapter provides a comprehensive guide to setting up all the necessary prerequisites for developing an MEVN Stack application on local systems. We begin by installing Node.js through NVM, allowing for streamlined management of Node.js versions, including simple installation, uninstallation, and swapping capabilities. Additionally, we will globally install the Vite tool to efficiently initiate a VueJS project tailored for the UI layer. Incorporating Docker into our setup, we will guide you through installing and executing your first container locally.

Understanding the pivotal role of databases in full-stack applications, we choose MongoDB for its robust features and flexibility. We will demonstrate how to configure MongoDB on your local machine both independently and using Docker, along with instructions for creating a MongoDB Atlas account for cloud database management. For coding and project development, VSCode is our editor of choice, recognized for its powerful features and integration capabilities. Finally, we will introduce the example project intended for this course, meticulously designed to be deployable across multiple cloud platforms, providing a practical approach to modern web development.

Structure

In this chapter, the following topics will be covered:


	Installing Node.js Through NVM

	Install VSCode

	Install Vite Globally for Creating VueJS Project

	Install Docker

	MongoDB Setup on Local

	Setup MongoDB Atlas Account

	Example Project We are Building




Installing Node.js Through NVM


The initial step in setting up our development environment is to install Node.js, as it is essential for installing subsequent tools. Node.js can be conveniently installed directly from its official website. This installation serves as the foundational component, enabling us to utilize Node Package Manager (NPM) for managing and installing additional necessary tools and libraries for our projects. By starting with Node.js, we ensure that our system is properly equipped to handle a wide range of development tasks. You can download Node.js from its official website: https://node.js.org/en/download
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Figure 2.1: Node.js Download Page

Using Node Version Manager (NVM) to install Node.js offers a more efficient and flexible approach, especially for developers managing multiple projects that may require different Node.js versions. With NVM, you can seamlessly install, uninstall, and switch between Node.js versions, catering to the specific needs of each project. For example, you might use Node.js version 14 for maintaining a legacy application while employing version 20 for a new and cutting-edge development.

In this section, we will cover the following essential tasks to optimize your development environment with NVM:


	
Installing Node.js through NVM on Windows: We will guide you through the process of setting up NVM on a Windows environment and using it to manage Node.js installations.

	
Installing Node.js through NVM on Mac: Similar to Windows, we will demonstrate how to install and configure NVM on macOS to handle Node.js versions effectively.

	
Installing specific versions of Node.js: Learn how to precisely install the required versions of Node.js for different projects directly through NVM.

	
Switching between Node.js versions: We will show you how to quickly switch from one version of Node.js to another, ensuring compatibility and functionality across various projects.

	
Listing all installed Node.js versions: Discover how to view all Node.js versions installed on your system with NVM, helping you manage your development environment more efficiently.

	
Uninstalling specific Node.js versions: Finally, we will provide steps to remove any unnecessary or outdated Node.js versions from your system to keep your development setup clean and organized.



By mastering these steps, you will enhance your productivity and adaptability, enabling you to handle multiple projects with varying requirements effortlessly.

Installing Node.js Through NVM on Windows

Let’s install NVM by going to the following GitHub Page; you can select nvm-setup.zip to download. Once downloaded, you can double-click and install it, as shown in the following figures:

https://github.com/coreybutler/nvm-windows/releases


[image: ]


Figure 2.2: nvm setup

After clicking nvm setup, an installation wizard opens, as shown in Figure 2.3:
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Figure 2.3: Install Wizard

You can check the installation of NVM by going to the Command Prompt and just typing nvm. It gives you the following output, and we can use the nvm install command from it to install any version of Node.js:
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Figure 2.4: Checking NVM on Windows

Installing Node.js Through NVM on Mac

Installing Node.js on a Mac using the Node Version Manager (NVM) is an efficient approach that allows you to manage multiple versions of Node.js easily. To begin, open the Terminal application on your Mac. First, install NVM by running the curl command:

curl -o- https://raw.githubusercontent.com/nvm-sh/nvm/v0.39.1/install.sh | bash

// If we use wget, we can run the following command

wget -qO- https://raw.githubusercontent.com/nvm-sh/nvm/v0.39.1/install.sh | bash

These commands download and execute the installation script from the nvm repository. After installation, you’ll need to close and reopen Terminal or run source ~/.bash_profile to apply the changes and enable nvm. To install Node.js, type nvm install node for the latest version, or nvm install [version_number] to install a specific version. You can switch between installed versions using nvm use [version_number]. Finally, verify the installation with node -v, which will display the currently active Node.js version.

Installing Specific Versions of Node.js

Since the current LTS version of Node.js, nvm installs it by default when you use the following command. Let’s run this command to test it:

nvm install node

As you can see in Figure 2.5, when we install node, the tool installs the latest version by default. We need to use the command nvm use <version> to use it:
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Figure 2.5: nvm install node

Let’s install versions 16 and 18 and list the versions. When you list the versions, it lists all the versions currently available on the local machine:
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Figure 2.6: Install specific version

It does not install if that version is already installed on your machine, as shown in Figure 2.6.

Switching Between Node.js Versions

When you list the versions, there is an asterisk beside the currently used Node.js version. If you want to switch or use another version, all you need to do is use the following command. For example, the current version of Node.js is 16, and if we want to use 20, we need to use the following command:

nvm use 20.7.0
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Figure 2.7: Switching Node.js Versions

The current version of the Node.js on your local machine is 20 after running the preceding commands.

Listing All the Versions

We have already seen how to list the Node.js versions currently available on your local machine in the preceding commands.

Uninstalling Specific Version of Node.js

If you want to uninstall a specific version of Node.js, you can do it with the following command. For example, if we are uninstalling version 18, use the following command:

nvm uninstall 18.8.2

As you can see in Figure 2.8, when you uninstall a specific version, that version is no longer listed among the currently available versions of Node.js on our local machine. This is one of the advantages of using NVM over directly installing Node.js from the Node.js download page. We strongly recommend using NVM whenever you install Node.js on your local machine.
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Figure 2.8: Uninstall Node.js Version

Installing VSCode

For full-stack web development, we recommend installing VSCode, an open-source code editor backed by Microsoft. The following is the download page where you can download based on your OS:

https://code.visualstudio.com/Download

Installing Vite Globally for Creating VueJS Project

Now, we have installed Node.js on our machine. It’s time to install Vite globally so that we can create a project template with it. You can go to the following URL for the Homepage of the Vite Project:

https://vitejs.dev/

Understanding Vite

As we build hundreds and hundreds of components, it takes a lot of time to build the application and deploy it on the server so that users can access it. Vite aims to solve this slowness in building the application as it grows bigger by using native ES modules in the browser.

If we use webpack or any other bundler, it builds the entire application before loading it in the browser. In contrast, Vite builds dependencies and source code separately so that it uses the browser to load dynamically as the modules are needed. Vite improves the startup time that way.

The following command can be used to install Vite globally and create a VueJS template project for you. We can choose to create the template either in JavaScript or Typescript:

// Javascript

npm create vite@latest sample-app -- --template vue

// Typescript

npm create vite@latest sample-app -- --template vue-ts

We are using the second command as we are building the UI layer in TypeScript. Let’s create a folder called mevn-stack-book and run the preceding command inside that folder:
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Figure 2.9: Creating Vue Project

It creates a complete project template in TypeScript. You can import this in the VSCode and see the project structure. You can notice that all the files are in TypeScript with .ts extension.
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Figure 2.10: Vue Project

Once created and imported, you can run the following commands to install the dependencies and run the project in development mode:

cd sample-app

npm install

npm run dev

When you run the preceding commands, the sample project will be running on port 5173:
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Figure 2.11: npm run dev

Let’s copy the URL and hit it in the browser so you can see the app up and running. It’s that easy to create a VueJS Project using the tool Vite. You can change the App Component and see the results instantly in the browser.
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Figure 2.12: Example Project using Vite


Installing Docker


Docker Desktop is one of the options to install Docker on your machine. Let’s go to their download page and install it based on your OS. Once you click on the download button, it will be downloaded, and you can go over the list of options to install on your machine. Here is the download page:
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Figure 2.13: Docker Desktop

It takes some time to install, as shown in Figure 2.14:
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Figure 2.14: Installing Docker

Once installed, you can sign up for an account, or you can use it without creating one.
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Figure 2.15: Welcome to Docker Desktop

Here is the Docker Desktop running on your machine. Currently, there are no images and containers. We can create some and see how it looks, as shown in Figure 2.16:
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Figure 2.16: Docker Desktop

If you open the command prompt or terminal in case of Mac and run the following command to list the Docker images, you will get an empty list as we don’t have any images created or pulled from the Docker Hub:

docker images
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Figure 2.17: Docker images

Docker Hub is the world’s largest library and community for container images. You can create an account and push your own images as well. We can pull the nginx Docker image and run that container for the sake of this tutorial. If you open Docker Hub and search for nginx images, you can get a lot of options and tags that you can choose from.
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Figure 2.18: nginx image on Docker Hub

You can select any tag and use the following command to pull the docker image on your local machine. It pulls the latest tag if the tag is not specified in the pull command:

docker pull nginx:<tag>
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Figure 2.19: docker pull nginx

As mentioned earlier, it uses the default tag latest while pulling down the nginx image if the tag is not specified. If you now list the images with the preceding command, you will see the nginx image listed with the tag and other information:
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Figure 2.20: docker images

Now that we have the image pulled, let’s create a container so that it can run on your machine. Run the following command in your command prompt to run the nginx container:

docker run -d -p 8083:80 –name nginx-web nginx

The preceding command instructs the Docker daemon to run the container from the Docker image nginx in detached mode and mapping port 8083 of the host network to port 80 of the docker container with the name nginx-web. Once the preceding command is successful, you can list the Docker containers with the command docker ps. We will see the name of the container and the port is successfully mapped to port 8083 of the host network:
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Figure 2.21: docker run

Let’s go to the following URL on your browser and verify the nginx container is running successfully:

http://localhost:8083/
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Figure 2.22: nginx running from Docker Image

You can see these images and containers on the Docker Desktop as well. You can even start and stop the container from here:
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Figure 2.23: Docker Desktop

Use the following commands to stop and remove the containers and images from your local machine:

// start the container

docker start <container name>

// stop the container

docker stop <container name>

// remove the container

docker rm <container id>

//remove images

docker rmi <image id>

MongoDB Setup on Local Machine

Setting up MongoDB on your local machine can significantly speeds up your application development. In this section, we will see how to set up MongoDB and explore the different options available for setting up MongoDB on a local machine.

We will cover the following options for setting up MongoDB:


	Installing and downloading MongoDB Community Edition

	Running MongoDB through Docker

	MongoDB Atlas



Installing and Downloading MongoDB Community Edition

As shown in Figure 2.23, you can go to the MongoDB download page and download the community edition package:


[image: ]


Figure 2.24: MongoDB Community Edition

Once downloaded, you can see the setup wizard popup and follow the steps to complete the installation:
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Figure 2.25: MongoDB Install Setup

Here is a MongoDB Compass, a GUI tool you can use to connect to a MongoDB instance you started on your local machine or you can connect to any instance as long as you have a connection URL.

You can connect to the local MongoDB server with the following connection URL:

// local MongoDB Connection URL

mongodb://localhost:27017/
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Figure 2.26: MongoDB Compass GUI

Once connected, you can see default databases such as admin, local, and config, as we covered in the first chapter.
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Figure 2.27: Connected to Local MongoDB Instance

Running MongoDB Through Docker

In the earlier section, we learned how to download and install MongoDB manually. Alternatively, we can run MongoDB on your machine using Docker. We have already covered downloading and installing Docker Desktop in the previous section.

// pull the docker MongoDB image

docker pull mongodb/mongodb-community-server

// Run the image as Container

docker run --name mongo -d mongodb/mongodb-community-server:latest

// list the container

docker container ls

You can run the preceding commands to pull the MongoDB Docker image and run it as a container. Once it is running as a container, you can access it and connect to it with your MongoDB Compass.


Setting Up MongoDB Atlas Account


We have installed and set up MongoDB on our local machine in several ways. You can do the same thing on any server when deploying in production. Another option for using MongoDB is to use it through any cloud provider by creating a MongoDB Atlas Account. The following are the advantages of using a MongoDB Atlas Account:


	
Managed Service
MongoDB Atlas is a fully managed service you can use immediately after creating an account and cluster. Many administrative tasks, such as scaling, monitoring, backups, and more, are handled by MongoDB Atlas, so that you can focus more on application development.



	
Automatic Scaling
There are scenarios where your application meets heavy demand, and we have to scale the MongoDB as well in response to the demand. MongoDB Atlas provides horizontal scaling that automatically scales your cluster by adding or removing shards and replica sets.



	
High Availability
High availability is such a crucial design factor in modern web applications. MongoDB ensures high availability by deploying the cluster in multiple availability zones.



	
Security Features
MongoDB Atlas provides all these security features such as VPC peering, IP Whitelisting, RBAC, encryption at rest, encryption in transit, and so on. These features ensure secure access to the database and your data.



	
Monitoring and Alerts
Monitoring is one of the primary things you should do when you are running your application in a production environment. MongoDB Atlas provides built-in monitoring for all the key performance metrics of the database. You can even receive emails about these notifications so that you are always alerted to how the database is performing.



	
Backup and Restore
MongoDB provides automatic daily backups so that you can avoid any accidental deletion of your data. Its point-in-time recovery options help you recover any data deletion that happens in your production deployment.



	
Ease of Use
Setting up MongoDB Atlas is straightforward and easy through the web interface. It offers multiple connection methods to connect to the database.



	
Cost Management
MongoDB Atlas provides different tiers to choose from and can estimate your monthly costs. It also allows you to optimize the costs to change the cluster size based on your needs.



	
Global Distribution
MongoDB Atlas allows you to choose from different cloud providers, such as Google, AWS, and Azure, so that you can deploy the cluster in multiple regions. This enables you to distribute the data geographically and reduce the latency for your application users.



	
Data Migration Tools
MongoDB Atlas provides tools that can easily import or export data from the existing deployment to the MongoDB Atlas Account.





We have seen the advantages of using MongoDB Atlas over traditional deployments, and it’s very easy to get started with MongoDB Atlas. First, we need to go to the following URL and sign up using your Google account or provide your information to create a new account:

https://www.mongodb.com/cloud/atlas/register
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Figure 2.28: MongoDB Atlas Account Sign-Up Page

You will be asked several questions during the sign-up process. Answer these questions and click the Finish button:
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Figure 2.29: MongoDB Atlas Account Sign-Up Process

The next step is to create a cluster by choosing the configuration. Since we are in development, you can choose the free one, which is the M0 one. We have named the cluster todos to match the developing project called todos.

You can choose any cloud provider based on your experience. Once you select all the following options, you can create this deployment. On the next screen, you will be asked to create a user and select an IP access list so that this cluster can be accessed only on the specified Ips:
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Figure 2.30: MongoDB Atlas Deploying

After completing all the setup steps, you can see the following screen. If you want to change the configuration, you can click the EDIT CONFIGURATION button and change it accordingly. You can also load the sample data by clicking the Load Sample Data button to get hands-on experience and start querying immediately.
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Figure 2.31: Database Deployments

It takes some time for the database to be created. You can load the sample data by clicking Load Sample Data to test some queries, or you can add the data manually. There are a number of ways to connect to the MongoDB instance, and you can see those options by clicking on the Connect button. You will see the following screen and select based on your connection needs:
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Figure 2.32: Different ways of connecting


Example Project We are Building


We have installed all the prerequisites so far, and it’s time to see what we are going to build as an example project that covers all the important concepts for both VueJS and Node.js. Building this example project not only makes you a full-stack developer but also makes you understand all the SDLC concepts as well.

We are building a tasks project where users can create their accounts and track their tasks. The project is designed to be simple, so that we can concentrate on important concepts of building a full-stack web application.

The first screen we build is the sign-up screen, where we can enter an email and password to create an account. We can learn how to build forms in VueJS, collect the data from it, and send it to the backend via HTTP call. Building this end-to-end process helps us learn the following things:


	Understand how to build VueJS components

	Understand how to build VueJS forms and frontend validationAPI


	Understand how user passwords are saved at the backend

	Understand how to make an API call from VueJS to the backend

	Understand how to do backend validation before saving this info into the database.
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Figure 2.33: Sign-Up Screen

The second screen we build is the sign-in screen, where we can enter email and password to log in. We can learn how to build forms in VueJS, collect the data from it, and send it to the backend via HTTP call. Building this end-to-end process helps us learn the following things:

Users were created with the signup screen and those users can log in with this screen.


	Understand how to build VueJS components

	Understand how to build VueJS forms and frontend validationAPI


	Understand how user passwords are validated at the backend

	Understand how to make an API call from VueJS to the backend

	Understand how to do backend validation before querying this info from the database

	Understand the store management to store the user info using Pinia library

	Understand how to proxy API calls from frontend to backend
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Figure 2.34: Sign-In Screen

The third screen we develop is the dashboard screen, where logged-in users can view existing tasks or create new ones. This section demonstrates how to combine various components to form a cohesive dashboard. We create individual components for the header, tasks, user profile, and logout button, and integrate these to build the dashboard (see Figure 2.35).

Additionally, we learn how to fetch data from the Node.js backend API and render content conditionally based on the returned data. This comprehensive process teaches us the following:


	How to build Vue.js components

	How to construct a dashboard using multiple components

	How to make API calls from Vue.js to the backend and retrieve data

	
How to perform backend validation before querying the database

	How to manage state to store user information using the Pinia library

	How to proxy API calls from the frontend to the backend
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Figure 2.35: Tasks Dashboard

When you click the Create your first task button on this page, it opens up a new page with a form in which you enter all the task details. That’s how you create a task by calling the create task backend API.

The fourth screen we built is the dashboard screen, where we can see the tasks available or can create new tasks under the logged-in user. We can learn how to use different components together to form a dashboard here. We build separate components for the header, tasks, user profile, and logout buttons and use all these components to create the following dashboard (Figure 2.36).

We can learn how to fetch data from the Node.js Backend API and conditionally render based on the result array. The following things we can learn building this end to end.


	Understand how to build VueJS components

	Understand how to build a dashboard using different components

	Understand how to make an API call from VueJS to the Backend and fetch the data

	Understand how to do backend validation before querying this info from the database

	Understand the store management to store the user info using pina library

	Understand how to proxy API calls from frontend to backend

	Understand how to create modal windows in VueJS
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Figure 2.36: Tasks Dashboard with Tasks

We can edit the existing task or delete the task by clicking on the corresponding buttons on each task. When editing, we can open up a modal window to allow the user to edit the description and task name, and to confirm deletion.

The fifth screen we build is the details screen, where we can see the specific task details by clicking on a certain row on the dashboard. We can learn how to use routing to navigate from one page to another page.

We also learn how to fetch data from the Node.js Backend API and conditionally render based on the result array. Building this end-to-end process helps us learn the following things:


	Understand how to do routing in VueJS

	Understand how to use guards and fetch the data from the API before navigating to another page

	Understand how to make an API call from VueJS to the backend and fetch the data
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