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Abstract:  

         The complexity of Web sites are increasing and transforming into Web applications that contain business logic, 

interactivity, transaction handling and states. This phenomenon forces the Web developers to adapt more traditional software 

engineering techniques to keep the Web applications error free, maintainable, reusable, well documented etc. Many Web developers 

do not use any engineering techniques at all and design mainly to create as fashionable applications as possible with no regards on 

the application’s functionality. This results in applications that are hard to maintain and with poor functionality. The purpose with 

this thesis was to see if the use of a more traditional software engineering technique, namely the Unified Modeling Language with 

the newly added Web Application Extension, resulted in a Web application with good design regarding the maintainability of the 

application. 
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I. INTRODUCTION 

Web development comes with a huge set of rules and techniques every website developer should know about. If you want a website 

to look and function as you wish them to, you need to get familiar with web technologies that will help you achieve your 

goal.Developing an app or a website typically comes down to knowing 3 main languages: JavaScript, CSS, and HTML. And while 

it sounds quite complicated, once you know what you are doing, understanding web technology and the way it works becomes 

significantly easier. Fret not if it is not coming easily to you immediately. You may need more time, training, and patience to dive 

deeper into the subject, but you’ll end up with a good understanding eventually.We present you with an introduction to web 

technologies and the latest web technologies list hoping it will make things at least a bit easier for you. Now, let’s take a look. 

 

II. APPROACHES 

 

1. What is the MERN Stack? 

MERN stands for MongoDB, Express, React, Node, after the four key technologies that make up the stack. 

· MongoDB - document database 

· Express(.js) - Node.js web framework 

· React(.js) - a client-side JavaScript framework 

· Node(.js) - the premier JavaScript web server 

 Express and Node make up the middle (application) tier. Express.js is a server-side web framework, and Node.js the popular and 

powerful JavaScript server platform. Regardless of which variant you choose, ME(RVA)N is the ideal approach to working with 

JavaScript and JSON, all the way through. 

     MERN is considered a fancy kid in town with full-stack JavaScript. It is a combination of technologies used to build premium 

web applications. These are developed using multiple technologies including frameworks, databases, libraries, and more. MERN 

stack is a JavaScript stack used for the effortless flow of the development process. It is quite similar to the MEAN stack and the 
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only difference is that the MEAN stack uses Angular to build the front-end web application whereas the MERN stack uses React.js 

instead. 

 

1.1 How does MERN stack work? 

The MERN architecture allows you to easily construct a 3-tier architecture (frontend, backend, database) entirely using JavaScript 

and JSON. 

 

 

 

 

 

 

 

 

 

                                                                     Mern stack Architecture 

 

a. React.js Front End 

The top tier of the MERN stack is React.js, the declarative JavaScript framework for creating dynamic client-side applications in 

HTML. React lets you build up complex interfaces through simple Components, connect them to data on your backend server, and 

render them as HTML. 

React’s strong suit is handling stateful, data-driven interfaces with minimal code and minimal pain, and it has all the bells and 

whistles you’d expect from a modern web framework: great support for forms, error handling, events, lists, and more.  

 

b. Express.js and Node.js Server Tier 
The next level down is the Express.js server-side framework, running inside a Node.js server. Express.js bills itself as a “fast, 

unopinionated, minimalist web framework for Node.js,” and that is indeed exactly what it is. Express.js has powerful models for 

URL routing (matching an incoming URL with a server function), and handling HTTP requests and responses. 

By making XML HTTP Requests (XHRs) or GETs or POSTs from your React.js front-end, you can connect to Express.js functions 

that power your application. Those functions in turn use MongoDB’s Node.js drivers, either via callbacks for using Promises, to 

access and update data in your MongoDB database. 

 

c. MongoDB Database Tier 
If your application stores any data (user profiles, content, comments, uploads, events, etc.), then you’re going to want a database 

that’s just as easy to work with as React, Express, and Node. 

That’s where MongoDB comes in: JSON documents created in your React.js front end can be sent to the Express.js server, where 

they can be processed and (assuming they’re valid) stored directly in MongoDB for later retrieval. Again, if you’re building in the 

cloud, you’ll want to look at Atlas. If you’re looking to set up your own MERN stack, read on! 

 

1.2 MERN Stack components:   

 

a. MongoDB: 

MongoDB is a NoSQL database where each record is a document comprising of key-value pairs that are similar to JSON (JavaScript 

Object Notation) objects. MongoDB is flexible and allows its users to create schema, databases, tables, etc. Credentials that are 

special by a primary key make up the basic unit of MongoDB. Once MongoDB is installed, users can make use of Mongo shell as 

well. Mongo shell incorporates a JavaScript interface through which the users can interact and carry out operations like querying, 

updating records, deleting records. 

 

b. Express.js: 

Express is a back-end web application framework for the Node.js framework. Rather than writing the code using Node.js and 

creating loads of Node modules, Express makes it simpler and easier to write the back-end code. Express helps in designing great 

web applications and APIs. Express supports many middleware’s which makes the code shorter and easier to write. As an alternative 

to writing full webserver code by hand on Node.js directly, developers use Express to simplify the task of writing server code. 

There’s no need to repeat the same code over and over. The Express framework is considered for building robust web applications 

and APIs. It’s known for its fast speed and modest structure, with many features available as plugins. 
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c. ReactJS: 

React is a JavaScript library that is used for building user interfaces. React is used for the development of single-page web 

applications, complex software applicatons, and mobile applications. React can to switch rapidly changing data. React allows the 

client to code in JavasScript and create UI components. React is an open-source JavaScript library that can be used for creating 

views rendered in HTML. Unlike AngularJS, React is not a framework. It is a library. 

 

d. Node.js: 
A cross-platform JavaScript runtime environment which was initially built for Google Chrome and later open-sourced by Google 

in 2008. It’s intended to build scalable network applications and can execute JavaScript code outside of a browser. Node.js provides 

a JavaScript Environment which allows the user to run their code on the server (outside the browser). Node pack manager i.e. npm 

allows the user to choose from thousands of free packages (node modules) to download.  

 

1.3 Advantages of a MERN Stack 

  

a. UI rendering and performance 

React JS is the best when it is about UI layer abstraction. Since React is only a library, it provides 

you the freedom to build the application and organize the code however you want. So, it is better than Angular in terms of UI 

rendering and performance. 

 

b. Cost-Effective 
 As MERN Stack uses one language throughout that is Javascript so it will be beneficial for a company to hire Javascript experts only 

rather than hiring different specialists for different technology. This move will save a lot of time and money. 

 

4. Open Source 
 All technologies that are involved in MERN are open-source. This feature allows a developer to get solutions to queries that may 

evolve during development, from the available open portals. As a result, it will be beneficial for a developer. 

 

5.  Easy to switch between client and server 

 As everything is written in one language this is why MERN is simple and fast. And also it is easy to switch between client and server. 

 

1.4 Disadvantages of MERN Stack! 

 

a. Productivity 

Since React is just a library it uses many third-party libraries which provides lower developer productivity. And due to this upgrading, 

the React code requires more effort. 

 

b. Large-Scale Applications 

It becomes difficult with MERN to make a large project in which many developers are involved. MERN stack is best suited for 

single-page applications. 

 

c.Errorprevention: 

If you want a technology stack that prevents common coding errors by its very design, then the MEAN stack is a better choice. As 

Angular uses Typescript, so prevents common coding errors at the coding stage itself. However, React lags behind here. 

 

2.  What is MEAN Stack? 

Mean Stack refers to a collection of JavaScript technologies used to develop web applications. Therefore, from the client to the 

server and from server to database, everything is based on JavaScript. MEAN is a full-stack development toolkit used to develop a 

fast and robust web applications. 

MEAN is a user-friendly stack which is the ideal solution for building dynamic websites and applications. This free and open-

source stack offers a quick and organized method for creating rapid prototypes for web-based applications. 

MEAN (MongoDB, Express.js, AngularJS (or Angular), and Node.js)[1] is a free and open-source JavaScript software stack for 

building dynamic web sites and web applications. 

Because all components of the MEAN stack support programs that are written in JavaScript, MEAN applications can be written in 

one language for both server-side and client-side execution environments. 

Though often compared directly to other popular web development stacks such as the LAMP stack, the components of the MEAN 

stack are higher-level including a web application presentation layer and not including an operating system layer. 

The acronym MEAN was coined by Valeri Karpov. He introduced the term in a 2013 blog post and the logo concept, initially created 

by Austin Anderson for the original MEAN stack LinkedIn group, is an assembly of the first letter of each component of the MEAN 

acronym. 

MEAN is comprised of four different technologies: 

 MongoDB express is a schemaless NoSQL database system 

 Express JS is a framework used to build web applications in Node 

 AngularJS is a JavaScript framework developed by Google 

 Node.js is a server-side JavaScript execution environment 
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2.1 How Does MEAN Stack Work 

The primary function of various components of Mean Stack Architecture are as follows: 

Angular JS: Accept requests and display results to end user 

NodeJS: Handle Client and Server Requests 

Express JS: Make requests to Database and return a response 

MongoDB: Store and retrieve data. 

 
                                                      Mean Stack Architecture Diagram 

   

  1.Firstly, the client makes a request which is processed by the AngularJS 

    2.After that, the request moves to NodeJS which will parse the request 

    3.ExpressJs will make calls to MongoDB to get or set data. 

    4.MongoDB will retrieve the requested data and return that request to the Express JS 

    5. NodeJS will return the request to the client. 

    6.At the client side, AngularJS to display the result fetched from MongoDB. 

 

 

2.2 Components used in Mean Stack  

Let's look at each component of Mean.js one by one. 

 

a. Node.js 

Node.js is an open-source platform and provides a runtime environment for executing the javascript code. It is mainly used for 

building the back-end application. Since there are two types of apps, such as web apps and mobile apps, where web apps run on the 

browser and mobile apps run on mobile devices. Both web app and mobile app are the client apps to which the user interacts. These 

apps require to communicate with the backend services to store the data, send emails, push notifications. Node.js is an ideal platform 

to build highly scalable, data-intensive, and real-time applications. It can be used for agile development and highly-scalable services. 

For example, PayPal is a java and spring-based application using Node.js. 

 

b. Angular.js 

Angular.js is a JavaScript framework that is used to develop web applications. This framework is developed by the Google. Now, 

the question arises that there are many javascript frameworks available in the market. Why do we prefer angular.js over the other 

frameworks for developing the web application?. 

 

c. MongoDB 

MongoDB is the database used in web development. It is a NoSQL database, and a NoSQL database can be defined as a non-

relational and document-oriented database management system. As it is a document-oriented database management system, so it 

stores the data in the form of documents. The SQL databases use SQL query language to query the database, whereas the MongoDB 

is a NoSQL database that uses BSON language to query the database. JSON is a text-based format, but it is inefficient in terms of 

speed and space. In order to make MongoDB efficient in terms of space and speed, BSON was invented. BSON basically stores the 

JSON format in the binary form that optimizes the space, speed, and complexity. 

 

d. Express.js 

Express.js is a free and open-source software used as a back-end web application framework. It is commonly used in the popular 

development stacks like MEAN with a MongoDB database. The Express.js was developed by TJ. 
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2.3 Advantages of Mean Stack 
Here, are some most prominent reasons for using Mean Stack technology 

 Allows creating a simple open source solution which can be used to build robust and maintainable solutions. 

 Helps in rapid development of applications 

 MEAN is full stack JavaScript which is 100% free. Leverage JavaScript’s popularity 

 Use a uniform language throughout your stack 

 Uses very low memory footprint/overhead 

 Helps you to avoid unnecessary groundwork and keeps your application organized 

 MongoDB is built for the cloud 

 Node.js simplifies the server layer 

 MEAN makes code isomorphic 

 MongoDB may be an ideal choice for small to the mid-sized application. However, it is not the best option for large-scale 

applications 

 There are no specific general JS coding guidelines 

 Once you have developed the first site using Mean stack technology, it’s really hard to go back to the old approach 

 It offers poor isolation of server from business logic 

 You could potentially lose records 

 

 

3. What is the MEVN Stack? 

MERN stands for MongoDB, Express, React, Node, after the four key technologies that make up the stack. 

· MongoDB - document database 

· Express(.js) - Node.js web framework 

· Vue(.js) - Vue is open-source frontend javascript framework 

· Node(.js) - the premier JavaScript web server 

 Express and Node make up the middle (application) tier. Express.js is a server-side web framework, and Node.js the popular and 

powerful JavaScript server platform. Regardless of which variant you choose, ME(RVA)N is the ideal approach to working with 

JavaScript and JSON, all the way through. 

  

3.1 How does the MEVN stack work? 

The MERN architecture allows you to easily construct a 3-tier architecture (frontend, backend, database) entirely using JavaScript 

and JSON. 

 
 
 
 

 

 

 

 

 

 

 

 

 

a. Vue.js Front End 

VueJS is referred to as a client-side framework and is especially used in front-end web development. It has two-way data binding 

that allows seamless frontend development along with MVC capability and interactive server-side applications. 

 

b. Express.js and Node.js Server Tier 

The next level down is the Express.js server-side framework, running inside a Node.js server. Express.js bills itself as a “fast, un 

opinionated, minimalist web framework for Node.js,” and that is indeed exactly what it is. Express.js has powerful models for URL 

routing (matching an incoming URL with a server function), and handling HTTP requests and responses. 

By making XML HTTP Requests (XHRs) or GETs or POSTs from your React.js front-end, you can connect to Express.js functions 

that power your application. Those functions in turn use MongoDB’s Node.js drivers, either via callbacks for using Promises, to 

access and update data in your MongoDB database. 

 

c. MongoDB Database Tier 
If your application stores any data (user profiles, content, comments, uploads, events, etc.), then you’re going to want a database 

that’s just as easy to work with as React, Express, and Node. 

That’s where MongoDB comes in: JSON documents created in your React.js front end can be sent to the Express.js server, where 

they can be processed and (assuming they’re valid) stored directly in MongoDB for later retrieval. Again, if you’re building in the 

cloud, you’ll want to look at Atlas. If you’re looking to set up your own MERN stack, read on! 
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3.2 MEVN Stack components:   

 

a. MongoDB: 

MongoDB is a NoSQL database where each record is a document comprising of key-value pairs that are similar to JSON (JavaScript 

Object Notation) objects. MongoDB is flexible and allows its users to create schema, databases, tables, etc. Credentials that are 

special by a primary key make up the basic unit of MongoDB. Once MongoDB is installed, users can make use of  

Mongo shell as well. Mongo shell incorporates a JavaScript interface through which the users can interact and carry out operations 

like querying, updating records, deleting records. 

 

b. Express.js: 

Express is a back-end web application framework for the Node.js framework. Rather than writing the code using Node.js and 

creating loads of Node modules, Express makes it simpler and easier to write the back-end code. Express helps in designing great 

web applications and APIs. Express supports many middleware’s which makes the code shorter and easier to write. As an alternative 

to writing full webserver code by hand on Node.js directly, developers use Express to simplify the task of writing server code. 

There’s no need to repeat the same code over and over. The Express framework is considered for building robust web applications 

and APIs. It’s known for its fast speed and modest structure, with many features available as plugins. 

 

c. Vue: 

Vue (pronounced /vjuː/, like view) is a progressive framework for building user interfaces. Unlike other monolithic frameworks, 

Vue is designed from the ground up to be incrementally adoptable. The core library is focused on the view layer only, and is easy 

to pick up and integrate with other libraries or existing projects. On the other hand, Vue is also perfectly capable of powering 

sophisticated Single-Page Applications when used in combination with modern tooling and supporting libraries. 

If you’d like to learn more about Vue before diving in, we created a video walking through the core principles and a sample 

project.Node.js: 

A cross-platform JavaScript runtime environment which was initially built for Google Chrome and later open-sourced by Google 

in 2008. It’s intended to build scalable network applications and can execute JavaScript code outside of a browser. Node.js provides 

a JavaScript Environment which allows the user to run their code on the server (outside the browser). Node pack manager i.e. npm 

allows the user to choose from thousands of free packages (node modules) to download. Node.js works without an enclosing HTML 

page, in its place using its module system based on CommonJS, to put together multiple JavaScript files. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 Advantages of a MEVN Stack 

The biggest advantage of MEVN is that javascript is used on all levels of development from client-side to server-side which 

simplifies the process and makes development faster and efficient. 

1. It is platform-independent. 

2. MVC architecture in the back-end organizes the server-side and hence back-end development becomes faster and more 

efficient. 

3. Vue.JS is faster and easy to learn. 

 

3.4 Disadvantages of MEVN Stack 

1.  Vue.JS is a new framework hence it doesn’t have the support of a large community. It is still growing. 

2. Lack of plugins as Vue is still not as big as Angular or React. 

 

 

III. Comparision between MEAN, MERN, and MEVN stacks  
MEAN, MERN, and MEVN are technology stacks that help people create websites and mobile applications. All three include 

MongoDB, Express.js (hence why each begins with “ME”), and NodeJS. The primary difference between the MEAN, MERN, and 

MEVN stacks can be found in the third letter of each acronym. MEAN is a JavaScript stack that relies on the use of Angular for its 

front-end JavaScript framework, meanwhile, the MERN stack relies on React and its ecosystem. Finally, MEVN relies 

on Vue.js and its ecosystem. Here’s a more in-depth picture of the elements that make up these stacks:  

 MongoDB – A “NoSQL” database used for storing data for a back-end JavaScript application. If your application has users, 

MongoDB is an example of a database where your user information will be kept. 

 Express.js – A light backend framework for serving content to the web. If your backend application needs to send information 

across the Internet, Express provides tools for accomplishing that. 

 Angular/React/Vue.js – Front-end JavaScript framework 

 NodeJS –  A JavaScript “runtime environment” used to run JavaScript outside of a browser, such as on a backend server in the 

cloud. 

http://www.ijcrt.org/
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A big similarity between MERN, MEVN, and MEAN is that they’re all composed of open-source technologies. They also offer 

protection against Cross-Site Scripting (XSS) attacks, active support and helpful documentation, and user-interface components for 

building reusable bits of a web app. MEAN, MEVN, and MERN stacks are not complete without a testing suite, for ensuring 

everything works as intended, as well as support for MVC architecture (or similar)—which is a great way to produce a well-

organized codebase.  

 

Ok. So, what’s the difference between Angular, React, and Vue?  
Since the primary difference between these stacks lies in their use of Angular, React, and Vue.js, let’s explore what those 

frameworks do.  

 Angular is a front-end framework led by the Angular team at Google. It is Typescript-based by default and used for web, mobile 

web, native mobile, and native desktop development. Angular is popular in the business world and is often used by traditional 

organizations, like hospitals and banks. Angular is a more opinionated framework in that it isn’t as customizable as frameworks 

like React or Vue.  

 React is a front-end framework for creating web applications to be run inside the browser. It was originally designed by Facebook 

to be able to support many millions of users. React is the most popular among the startup, freelance, and software consultancy 

crowds. It’s highly customizable and really good at scaling for massive numbers of users, which makes it easy for teams to be  

confident about future growth.  

 Vue.js is an easy-to-learn JavaScript framework. It’s known for its approachability, versatility, quality documentation, and speed. 

Vue was released in 2014 and is considered an up-and-comer as it doesn’t have the same market reach as frameworks like Angular 

and React just yet—but it is a fan favorite! 

 

IV. Summary 

As you can see, selecting the right tech stack is a real challenge, but the core idea that should guide you is as follows: choose the 

technologies according to your project. You shouldn’t rely on time-proven technologies only, even if they have been used by some 

large and successful companies or prominent projects have been accomplished with their help. 

You should always be realistic and take all pros and cons into account. The wrong choice of a technology stack may end in financial 

losses, so if you aren’t experienced in web development, leave the choice to professionals. A team of professional web developers 

will be able to choose the right tools for delivering a top-notch web application with all the functionality you need. 
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