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[bookmark: _Toc140081340]Executive Summary

We propose the development of a comprehensive website using the MERN (MongoDB, Express, React, and Node.js) stack to support your digital growth strategy. This website will serve as a powerful tool to expose your brand to organic audiences through search engines and digital advertising, effectively boosting lead generation and driving business growth.

The MERN stack is a robust and highly scalable technology stack that combines industry-leading technologies to deliver a seamless user experience and robust functionality. MongoDB, a NoSQL database, will provide flexibility and scalability for handling large amounts of data. Express, a minimal and flexible web application framework for Node.js, will enable efficient server-side development. React, a popular JavaScript library, will allow for the creation of dynamic and interactive user interfaces. Node.js, a runtime environment, will facilitate the development of scalable and high-performing server-side applications.

By utilizing the MERN stack, we can ensure that your website is capable of supporting a high volume of traffic while remaining protected from malicious entities. The modern technologies employed in the website's hosting will enhance its performance, scalability, and security, providing a seamless user experience and bolstering customer trust.
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[bookmark: _Toc140081341]Chapter 1
[bookmark: _Toc505635095][bookmark: _Toc505635194][bookmark: _Toc505635293][bookmark: _Toc505635398][bookmark: _Toc505635604][bookmark: _Toc140081342]Introduction








Nowadays, with the advancement of technology, the web application development industry has seen significant growth. Traditional technologies such as Servlets, ASP.NET and PHP are the most used frameworks for web application development in the last few years. These technologies do not achieve the required performance standards of today's customers. MERN is used to describe a specific set of JavaScript-based technologies used in the web application development process. Designed with the idea of ​​making the development process as smooth as possible. All these factors play a very important role in the web application development process. All of this provides the ultimate framework for engineers to work within. Today, developers around the world are working to improve the user interface of the application and to improve the development process of creating applications in order to implement projects and development requirements on a given deadline. Because MERN is based on JavaScript, developers only need to know one coding language, which makes things a million times easier.
1.1 [bookmark: _Toc505635096][bookmark: _Toc505635195][bookmark: _Toc505635294][bookmark: _Toc505635399][bookmark: _Toc505635605][bookmark: _Toc125451787][bookmark: _Toc136225860][bookmark: _Toc140081343]Background 
[bookmark: _Hlk505614578]In web services, the web application is stateless service. This means that the application will not remember the status of the applicant and it is up to him applicant to remember their statuses. To do so, the application uses the system implementation called "sessions". This session contains an identifier for the user and his authentication requirements. There are different ways to store session data. Most a common way is to use memory-based security cookies. Another method is to use a cache database such as Redis that will store session data on backend. In this way, every time a requester makes the request, the application server requires visiting the cache database for verification and validation. This repeated visit to the database per request is what inspires the use of JWT as a replacement, eliminating this need.
1.2 [bookmark: _Toc505635097][bookmark: _Toc505635196][bookmark: _Toc505635295][bookmark: _Toc505635400][bookmark: _Toc505635606][bookmark: _Toc125451788][bookmark: _Toc136225861][bookmark: _Toc140081344]Motivations and Challenges 
The difficulties in this project were to determine how we would create a system that would have all the basic functionality and how users would understand the web application and user interface to work. There was also a question of trust.

1.3 [bookmark: _Toc505635098][bookmark: _Toc505635197][bookmark: _Toc505635296][bookmark: _Toc505635401][bookmark: _Toc505635607][bookmark: _Toc125451789][bookmark: _Toc136225862][bookmark: _Toc140081345]Goals and Objectives
The main goal is to simplify the verification of user/object authentication across multiple services/servers using a signature to validate the token. This saves resources and time for the backend server and reduces backend database session traffic only to authenticate the real user. Another goal is to secure identity claims with a signature implementation. The JWT itself can be signed using asymmetric cryptography public/private key pairs, ensuring that the content is not tampered with.
1.4 [bookmark: _Toc505635099][bookmark: _Toc505635198][bookmark: _Toc505635297][bookmark: _Toc505635402][bookmark: _Toc505635608][bookmark: _Toc125451790][bookmark: _Toc136225863][bookmark: _Toc140081346]Literature Review/Existing Solutions 
[bookmark: _Toc505635100][bookmark: _Toc505635199][bookmark: _Toc505635298][bookmark: _Toc505635403][bookmark: _Toc505635609]Creating sessions in an app where a huge number of user logs in is not a great idea. Admin should not manually send the notifications to the users. Lots of products and categories can increase the size of the application which can put more load on the server. Third-party delivery is not responsible for the damage.
1.5 [bookmark: _Toc125451791][bookmark: _Toc136225864][bookmark: _Toc140081347]Gap Analysis
[bookmark: _Toc505635101][bookmark: _Toc505635200][bookmark: _Toc505635299][bookmark: _Toc505635404][bookmark: _Toc505635610]Let's talk about the benefits of JSON Web Tokens (JWT) compared to Simple Web Tokens (SWT) and Security Assertion Markup Language Tokens (SAML). Since JSON is less verbose than XML, it is also smaller when encoded, making JWT more compact than SAML. This makes JWT a good choice for passing in HTML and HTTP environments. In terms of security, SWT can only be symmetric signed with a shared secret using the HMAC algorithm. However, JWT and SAML tokens can use a public/private key pair in the form of an X.509 certificate for signing. Signing XML using an XML digital signature without introducing obscure security holes is very difficult compared to the simplicity of JSON signing. JSON parsers are common in most programming languages ​​because they map directly to objects. Conversely, XML does not have a native document-to-object mapping. This makes JWTs easier to work with than SAML assertions. In terms of usage, JWT is used at an internet scale. This highlights the ease of client-side JSON web token processing on multiple platforms, especially mobile.
1.6 [bookmark: _Toc125451792][bookmark: _Toc136225865][bookmark: _Toc140081348]Proposed Solution 
MongoDB provides rich data models and queries, making it a popular choice for many companies. There’s a wide range of features we can build out for our store using MongoDB. Uplifts developers’ productivity basically provides better maintainability and code growth because each component in React has its own internal logic that is easy to manipulate and consequently increases the efficiency of app development. In React, when a developer makes changes in an object, he or she only needs to change its state and make proper alterations. This way only a specific component will be updated. Node-Js infuses scalability into the app, Node-Js is one of the most powerful platforms that can be used for building eCommerce apps[1]. This surely makes the development faster. Admin authentication can be done. A graphical representation of monthly and yearly sales is also provided. Notification for user and admin both. Adding features that encourage users to play and collect reward with every purchase they make. Users should also know how often to expect new discounts and how much time they have to use them. An even better way is to use an on-site search solution that tracks the behavior of customers in real-time. There was information about hacks that leaked millions of user data from companies and services so, we can make it secure[2].
1.7 [bookmark: _Toc505635102][bookmark: _Toc505635201][bookmark: _Toc505635300][bookmark: _Toc505635405][bookmark: _Toc505635611][bookmark: _Toc125451793][bookmark: _Toc136225866][bookmark: _Toc140081349]Project Plan
The Work Breakdown Structure (WBS) and Gantt Chart are shown below according to the activities we will be performing, with the relevant dates and responsibilities assigned to team members. All activities are specifically assigned to team leaders based on their relative abilities.
1.7.1 [bookmark: _Toc505635103][bookmark: _Toc505635202][bookmark: _Toc505635301][bookmark: _Toc505635406][bookmark: _Toc505635612][bookmark: _Toc125451794][bookmark: _Toc136225867]Work Breakdown Structure
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1.7.2 [bookmark: _Toc505635105][bookmark: _Toc505635204][bookmark: _Toc505635303][bookmark: _Toc505635408][bookmark: _Toc505635614][bookmark: _Toc125451796][bookmark: _Toc136225869]Gantt Chart
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1.7.3 [bookmark: _Toc505635104][bookmark: _Toc505635203][bookmark: _Toc505635302][bookmark: _Toc505635407][bookmark: _Toc505635613][bookmark: _Toc125451795][bookmark: _Toc136225868]Roles & Responsibility Matrix
	WBS #
	WBS Deliverable
	Activity #
	Activity to Complete the Deliverable
	Duration
(# of Days)
	Responsible Team Member(s) & Role(s)

	1
	Database
	1
	3 weeks
	21 Days
	Hamza

	2
	Front end
	2
	10 weeks
	74 Days
	Sadaf

	3
	Web3 integration
	3
	2-3 months
	90 Days
	Hamza/Ammad

	4
	JWT Authorization
	4
	1-2weeks
	7-14 Days
	Ammad

	5
	Notification system
	5
	1 month
	30 Days
	Hamza

	6
	API
	6
	6 weeks
	42 Days
	Ammad

	7
	AWS
	7
	2 weeks
	14 Days
	Hamza

	8
	Testing/Implementation
	8
	2 weeks
	14 Days
	Ammad

	9
	Updating
	9
	3 weeks
	21 Days
	Hamza / Sadaf

	10
	Finalization
	10
	2 weeks
	14 Days
	Ammad / Hamza





1.8 [bookmark: _Toc505635106][bookmark: _Toc505635205][bookmark: _Toc505635304][bookmark: _Toc505635409][bookmark: _Toc505635615][bookmark: _Toc125451797][bookmark: _Toc136225870][bookmark: _Toc140081350]Report Outline
If the company is selling a large number of products, the size of the application increase. Saving data in form of tables is no more efficient now. Now a days e-commerce users are increasing rapidly. More user means more generations of sessions. When a huge number of sessions is created, the server can get low. With the advancement of technology, there is no sense in sending notifications to the user by admin. With the presence of sockets, the notifications can be generated and visible to the user when he gets online. We have seen many e-commerce sites contracts with third-party for delivery. But this is not reliable. Many times, customers avoid online shopping because of a lack of trust.

1.9 [bookmark: _Toc125451798][bookmark: _Toc136225871][bookmark: _Toc140081351]Empathy Map
	SAY:
	DO:

	I love the new techniques.
Confusing.
	Doubtful of quality support.
Listening with complete satisfaction.

	THINK:
	FEEL:

	Tries more new techniques.
How will these people do it?
	Excited about new technologies.
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[bookmark: _Toc140081352][bookmark: _Toc505635108][bookmark: _Toc505635207][bookmark: _Toc505635306][bookmark: _Toc505635411][bookmark: _Toc505635617]Chapter 2
[bookmark: _Toc140081353]Software Requirement Specifications























2 [bookmark: _Toc505635109][bookmark: _Toc505635208][bookmark: _Toc505635307][bookmark: _Toc505635412][bookmark: _Toc505635618][bookmark: _Toc505636641][bookmark: _Toc505636744][bookmark: _Toc505636847][bookmark: _Toc505636951][bookmark: _Toc505637055][bookmark: _Toc505638039][bookmark: _Toc505638127][bookmark: _Toc505638215][bookmark: _Toc505638437][bookmark: _Toc124336487][bookmark: _Toc124336578][bookmark: _Toc124710515][bookmark: _Toc124710606][bookmark: _Toc124713051][bookmark: _Toc124713156][bookmark: _Toc124713310][bookmark: _Toc124713392][bookmark: _Toc124713474][bookmark: _Toc125451658][bookmark: _Toc125451729][bookmark: _Toc125451800][bookmark: _Toc136225212][bookmark: _Toc136225873][bookmark: _Toc136238138][bookmark: _Toc136238256][bookmark: _Toc136572466][bookmark: _Toc136577437][bookmark: _Toc439994665][bookmark: _Toc441230972][bookmark: _Toc140081269][bookmark: _Toc140081354]
2.1 [bookmark: _Toc505635110][bookmark: _Toc505635209][bookmark: _Toc505635308][bookmark: _Toc505635413][bookmark: _Toc505635619][bookmark: _Toc125451801][bookmark: _Toc136225874][bookmark: _Toc140081355]Introduction
2.1.1 [bookmark: _Toc439994667][bookmark: _Toc441230973][bookmark: _Toc505635111][bookmark: _Toc505635210][bookmark: _Toc505635309][bookmark: _Toc505635414][bookmark: _Toc505635620][bookmark: _Toc125451802][bookmark: _Toc136225875]Purpose
[bookmark: _Toc124336581][bookmark: _Toc439994668][bookmark: _Toc441230974]The purpose of this software requirements specification document is to provide a detailed description of the functionality and operation of the website. This document will cover all features of the application. This document will cover all intended features and technical dependencies.
2.1.2 [bookmark: _Toc505635112][bookmark: _Toc505635211][bookmark: _Toc505635310][bookmark: _Toc505635415][bookmark: _Toc505635621][bookmark: _Toc125451803][bookmark: _Toc136225876]Document Conventions
[bookmark: _Toc92334206][bookmark: _Toc124336583][bookmark: _Toc439994669][bookmark: _Toc441230975]The project's document is written in word, the code editor we used is Visual Studio Code and react, node JS, express JS and mongo dB are used as programming languages.
2.1.3 [bookmark: _Toc505635113][bookmark: _Toc505635212][bookmark: _Toc505635311][bookmark: _Toc505635416][bookmark: _Toc505635622][bookmark: _Toc125451804][bookmark: _Toc136225877]Intended Audience and Reading Suggestions
[bookmark: _Toc439994670][bookmark: _Toc441230976]This document is intended for developers, project managers and users of this site who want to read what the site can do. The rest of the SRS includes the system work flow, how the system works, data flow on hosting and other technical features of the software.
For developers, there is a need to start from introduction and understand workflow diagrams.
The project manager's reading sequence is from the introduction to the class diagram and use cases.
For website users, it is necessary to read from the introduction and read all descriptions including scope and features.
2.1.4 [bookmark: _Toc505635114][bookmark: _Toc505635213][bookmark: _Toc505635312][bookmark: _Toc505635417][bookmark: _Toc505635623][bookmark: _Toc125451805][bookmark: _Toc136225878]Product Scope
[bookmark: _Toc439994672][bookmark: _Toc441230977]The end product's target benefits and aims include the ability to provide suitable guidance on how to buy and maintain various variety aspects. It will provide chat room. It will allow the user to make payments.
2.1.5 [bookmark: _Toc505635115][bookmark: _Toc505635214][bookmark: _Toc505635313][bookmark: _Toc505635418][bookmark: _Toc505635624][bookmark: _Toc125451806][bookmark: _Toc136225879]References
[bookmark: _Toc124336587]https://outfitters.com.pk/

2.2 [bookmark: _Toc125451807][bookmark: _Toc136225880][bookmark: _Toc140081356]Overall Description
2.2.1 [bookmark: _Toc439994674][bookmark: _Toc441230979][bookmark: _Toc505635117][bookmark: _Toc505635216][bookmark: _Toc505635315][bookmark: _Toc505635420][bookmark: _Toc505635626][bookmark: _Toc125451808][bookmark: _Toc136225881]Product Perspective
[bookmark: _Toc439994676][bookmark: _Toc441230981]This App contains the following sections:
•	Admin
•	Buyer
User can Purchase cloths, Filter, Chat and estimate cost. Admin can place ads.
2.2.2 [bookmark: _Toc505635119][bookmark: _Toc505635218][bookmark: _Toc505635317][bookmark: _Toc505635422][bookmark: _Toc505635628][bookmark: _Toc125451809][bookmark: _Toc136225882]User Classes and Characteristics
	[bookmark: _Toc439994677][bookmark: _Toc441230982]Classes
	Characteristics

	Admin
	Audit all the activities using analytics with respect to user behavior, uploading of latest resource and website performance

	Developer
	Responsible for optimization, SEO, Inbound & outbound linking, navigation setup and ad-placement.



2.2.3 [bookmark: _Toc505635120][bookmark: _Toc505635219][bookmark: _Toc505635318][bookmark: _Toc505635423][bookmark: _Toc505635629][bookmark: _Toc125451810][bookmark: _Toc136225883]Operating Environment
[bookmark: _Toc439994678][bookmark: _Toc441230983]Operating Environment for this app is as listed below:
· Wep App
· Operating System: Can be run on any operating system
· Database: mongodb
· play store: Chrome, Firefox and Internet Explorer etc.
· Platform:  Visual studio Code.
2.2.4 [bookmark: _Toc505635121][bookmark: _Toc505635220][bookmark: _Toc505635319][bookmark: _Toc505635424][bookmark: _Toc505635630][bookmark: _Toc125451811][bookmark: _Toc136225884]Design and Implementation Constraints
· [bookmark: _Toc439994680][bookmark: _Toc441230985]Payment integration will be difficult if we didn’t get the APIs.
2.2.5 [bookmark: _Toc505635123][bookmark: _Toc505635222][bookmark: _Toc505635321][bookmark: _Toc505635426][bookmark: _Toc505635632][bookmark: _Toc125451812][bookmark: _Toc136225885]Assumptions and Dependencies
· The third-party plugins that we use can cause performance issues related to the website's design. 
· The website will be customized and manual designed according to the CMS uploading.
2.3 [bookmark: _Toc439994682][bookmark: _Toc441230986][bookmark: _Toc505635124][bookmark: _Toc505635223][bookmark: _Toc505635322][bookmark: _Toc505635427][bookmark: _Toc505635633][bookmark: _Toc125451813][bookmark: _Toc136225886][bookmark: _Toc140081357][bookmark: _Toc441230987]External Interface Requirements
2.3.1 [bookmark: _Toc505635125][bookmark: _Toc505635224][bookmark: _Toc505635323][bookmark: _Toc505635428][bookmark: _Toc505635634][bookmark: _Toc125451814][bookmark: _Toc136225887]User Interfaces
[bookmark: _Toc92334220][bookmark: _Toc439994684][bookmark: _Toc441230988]Users can see and search cloths published on the web application, but in order to buy, they must first log in. Once logged in, they can utilize the web program's features.
2.3.2 [bookmark: _Toc505635126][bookmark: _Toc505635225][bookmark: _Toc505635324][bookmark: _Toc505635429][bookmark: _Toc505635635][bookmark: _Toc125451815][bookmark: _Toc136225888]Hardware Interfaces
This is a web application, hence there are no equipment requirements for users. All the user has to do is sign up for an account on our website. Our user interface is simple and straightforward.
2.3.3 [bookmark: _Toc439994685][bookmark: _Toc441230989][bookmark: _Toc505635127][bookmark: _Toc505635226][bookmark: _Toc505635325][bookmark: _Toc505635430][bookmark: _Toc505635636][bookmark: _Toc125451816][bookmark: _Toc136225889]Software Interfaces
· [bookmark: _Toc439994686][bookmark: _Toc441230990]Backend: node JS, express JS
· Front end: Visual Studio Code
· Database: mongodb
2.3.4 [bookmark: _Toc505635128][bookmark: _Toc505635227][bookmark: _Toc505635326][bookmark: _Toc505635431][bookmark: _Toc505635637][bookmark: _Toc125451817][bookmark: _Toc136225890]Communications Interfaces
[bookmark: _Toc439994687][bookmark: _Toc441230991]This Web App will run on all devices. There will be no issue on running this web app on any operating system. User and admin can easily communicate with each other.
2.4 [bookmark: _Toc505635129][bookmark: _Toc505635228][bookmark: _Toc505635327][bookmark: _Toc505635432][bookmark: _Toc505635638][bookmark: _Toc125451818][bookmark: _Toc136225891][bookmark: _Toc140081358]System Features
2.4.1 [bookmark: _Toc92334225][bookmark: _Toc125451819][bookmark: _Toc136225892][bookmark: _Toc439994688][bookmark: _Toc441230992][bookmark: _Toc505635130][bookmark: _Toc505635229][bookmark: _Toc505635328][bookmark: _Toc505635433][bookmark: _Toc505635639]System Feature 1
[bookmark: _Toc92334226][bookmark: _Toc124336602]The following document describe the complete Software Requirement Specification for this Web Application. The content of this document will be used by the project team as guidelines for implementing and testing. The document covers the whole system excluding the implementation details. By using this user can manage cloths such as add, buy, delete etc. 
2.4.1.1 [bookmark: _Toc505635131][bookmark: _Toc505635230][bookmark: _Toc505635329][bookmark: _Toc505635434][bookmark: _Toc505635640][bookmark: _Toc92334227][bookmark: _Toc125451820][bookmark: _Toc136225893][bookmark: _Toc140081359]Description and Priority
[bookmark: _Toc92334228][bookmark: _Toc124336604][bookmark: _Toc505635132][bookmark: _Toc505635231][bookmark: _Toc505635330][bookmark: _Toc505635435][bookmark: _Toc505635641]It will be an online clothing website that will solve the problems of customers. Admin can add ads and can promote its service. Customers can view and buy the cloths they liked. They can chat on this platform as well.
High: we will make smart User interface because our main point that it should be user friendly. 
Medium: Other Features like ads, filtering.
Medium: Cost estimate and chat box, payment integration.
2.4.1.2 [bookmark: _Toc92334229][bookmark: _Toc125451821][bookmark: _Toc136225894][bookmark: _Toc140081360]Stimulus/Response Sequences
User will sign up/sign in. Then can view home page. He / She can view ads and can use cost estimator. If he is admin then he can post ads. And if customer he can buy.
2.4.1.3 [bookmark: _Toc505635133][bookmark: _Toc505635232][bookmark: _Toc505635331][bookmark: _Toc505635436][bookmark: _Toc505635642][bookmark: _Toc92334230][bookmark: _Toc125451822][bookmark: _Toc136225895][bookmark: _Toc140081361]Functional Requirements
The functional requirements are: 
· Filter cloths by man, woman and children. 
· Admin Panel to add cloths and see customer inquiries. 
· Cloths features and types 
· Admin can add property videos and photos. 
· Cloths details photo, video, details and price. 
· Admin review cloths and allow/disallow accordingly. 
· Admin will verify products before publishing.
· Payment gateways. 
· Admin website settings 
· User management 
· Dashboard Stats
· [bookmark: _Toc441230994][bookmark: _Toc439994690]Manage products details.
2.5 [bookmark: _Toc505635139][bookmark: _Toc505635238][bookmark: _Toc505635337][bookmark: _Toc505635442][bookmark: _Toc505635648][bookmark: _Toc92334231][bookmark: _Toc125451823][bookmark: _Toc136225896][bookmark: _Toc140081362]Nonfunctional Requirements
2.5.1 [bookmark: _Toc441230995][bookmark: _Toc505635140][bookmark: _Toc505635239][bookmark: _Toc505635338][bookmark: _Toc505635443][bookmark: _Toc505635649][bookmark: _Toc92334232][bookmark: _Toc125451824][bookmark: _Toc136225897][bookmark: _Toc140081363]Performance Requirements
[bookmark: _Toc439994691][bookmark: _Toc441230996]Cloud based data storage should be able to ensure the integrity, efficiency and maintainability of data. It should be available 24/7. It should provide ease of use in different configurations or environments.
2.5.2 [bookmark: _Toc505635141][bookmark: _Toc505635240][bookmark: _Toc505635339][bookmark: _Toc505635444][bookmark: _Toc505635650][bookmark: _Toc92334233][bookmark: _Toc125451825][bookmark: _Toc136225898][bookmark: _Toc140081364]Safety Requirements
[bookmark: _Toc439994692][bookmark: _Toc441230997]People have to return the product if there any fault.
2.5.3 [bookmark: _Toc505635142][bookmark: _Toc505635241][bookmark: _Toc505635340][bookmark: _Toc505635445][bookmark: _Toc505635651][bookmark: _Toc92334234][bookmark: _Toc125451826][bookmark: _Toc136225899][bookmark: _Toc140081365]Security Requirements
[bookmark: _Toc439994693][bookmark: _Toc441230998]They have to provide all the authenticated information to sign up. They have to login before they can use any feature.
2.5.4 [bookmark: _Toc505635143][bookmark: _Toc505635242][bookmark: _Toc505635341][bookmark: _Toc505635446][bookmark: _Toc505635652][bookmark: _Toc92334235][bookmark: _Toc125451827][bookmark: _Toc136225900][bookmark: _Toc140081366]Software Quality Attributes
Accuracy:
The website and application will be available at any browser. The website and application will be available using any type of internet connection. The user interface will be responsive to enhance user experience. 
Planned approach towards working: 
The working in the organization will be well Planned and organized. The data will be stored properly in data stores, which will help in retrieval of information as well as its storage.
Reliability:
[bookmark: _Toc439994694][bookmark: _Toc441230999]The reliability of the proposed system will be high due to above stated reasons. The reason for the increased reliability of the system is that now there would be proper storage of information.
[bookmark: _Toc505635144][bookmark: _Toc505635243][bookmark: _Toc505635342][bookmark: _Toc505635447][bookmark: _Toc505635653][bookmark: _Toc92334236][bookmark: _Toc125451828][bookmark: _Toc136225901]Business Rules:
[bookmark: _Toc439994695][bookmark: _Toc441231000]At the admin side, each user has their level for verification, level will define what kind of stakeholder he is and what kind of functionalities he will perform. At the admin side, managing the website roles will be assigned to each stakeholder. For example, if he’s a developer he’ll have access to the ad-units and customization menu. No stake holder can access the user data or activities except the admin. 
2.6 [bookmark: _Toc505635145][bookmark: _Toc505635244][bookmark: _Toc505635343][bookmark: _Toc505635448][bookmark: _Toc505635654][bookmark: _Toc92334237][bookmark: _Toc125451829][bookmark: _Toc136225902][bookmark: _Toc140081367]Domain Requirements
Proper Navigation to the pages. Proper indexing should be done. All the posts and pages should be SEO optimized and in perfect with respect to readability. There should be a proper structure data for your website’s search engine presence.






[bookmark: _Toc140081368]Chapter 3
[bookmark: _Toc505635147][bookmark: _Toc505635246][bookmark: _Toc505635345][bookmark: _Toc505635450][bookmark: _Toc505635656][bookmark: _Toc140081369]Use Case Analysis









3.1 [bookmark: _Toc505635146][bookmark: _Toc505635245][bookmark: _Toc505635344][bookmark: _Toc505635449][bookmark: _Toc505635655][bookmark: _Toc140081370]System Analysis
This chapter is all about the roles and functionalities of the system and its actors in the use case form. All the primary and secondary actors with respect to their responsibilities. We have made a use case diagram in which we’ve properly defined each and every functional and nonfunctional requirement according to the respected id or levels. In the use case given below explains the relation between actors and their functionalities.
3.2 [bookmark: _Toc505635148][bookmark: _Toc505635247][bookmark: _Toc505635346][bookmark: _Toc505635451][bookmark: _Toc505635657][bookmark: _Toc125451831][bookmark: _Toc136225904][bookmark: _Toc140081371][image: ]Use Case Model 


3.3 [bookmark: _Toc505635149][bookmark: _Toc505635248][bookmark: _Toc505635347][bookmark: _Toc505635452][bookmark: _Toc505635658][bookmark: _Toc92334241][bookmark: _Toc125451832][bookmark: _Toc136225905][bookmark: _Toc140081372]Use Case Descriptions
	Use Case
	Registration

	Actor
	Admin/User

	Description
	The use case begins when the actor indicates the intent for registration into the system. It ends when the actor is registered or cancels the registration.

	Pre-Condition
	The registration exists.

	Post-Condition
	The actor registered successfully.



	Use Case
	Login

	Actor
	Admin/User

	Description
	The use case begins when the actor indicates the intent to login to the system. It ends when the actor is logged in or cancels login.

	Pre-Condition
	The login form shown to the user.

	Post-Condition
	The actor logged in successfully.


 
	Use Case
	Manage user profile

	Actor
	Seller/buyer

	Description
	The use case begins when the actor indicates the intent to view, update or delete profile. It ends when the actor closes the user dashboard form.

	Pre-Condition
	1-The user dashboard record exists for editing/view.
2-The actor is logged in

	Post-Condition
	The user dashboard record is added or updated.



	Use Case
	Manage Product

	Actor
	Admin

	Description
	The use case begins when the actor indicates the intent to view, update, add or delete his/her product.

	Pre-Condition
	1-The actor record exists for editing/view.
2-The actor is logged in.

	Post-Condition
	The actor record is updated.



	Use Case
	Add product

	Actor
	Admin

	Description
	The use case begins when the actor indicates the intent to add property. It ends when the actor added the product or exit the add product form.

	Pre-Condition
	1-The add product form exists for adding product.
2-The actor is logged in.

	Post-Condition
	The admin added product successfully.


 
	Use Case
	Add Ad

	Actor
	Admin

	Description
	The use case begins when the actor indicates the intent to add Ad for the product. It ends when the actor added the product Ad or exit the add product Ad form.

	Pre-Condition
	1-The add product form exists for adding product.
2-The actor is logged in.

	Post-Condition
	The admin added product successfully.


 
	Use Case
	Bidding

	Actor
	Buyer

	Description
	The use case begins when the actor starts chat for the product. It ends when the actor bid or cancel the bidding.

	Pre-Condition
	1-The bided product exist for bidding.
2-The actor is logged in.

	Post-Condition
	The bidding is done successfully.


 
	Use Case
	Ask Question

	Actor
	User/buyer

	Description
	The use case begins when the actor indicates the intent to ask a question. It ends when the actor closes the query form.

	Pre-Condition
	The query form exists for asking a question.

	Post-Condition
	The question is asked successfully.



	Use Case
	Search Product

	Actor
	User/buyer

	Description
	The use case begins when the actor indicates the intent to search for the product according to his/her requirement.
It ends when the result is shown.

	Pre-Condition
	The searching form exists for searching.

	Post-Condition
	The product searched successfully.






[bookmark: _Toc505635150][bookmark: _Toc505635249][bookmark: _Toc505635348][bookmark: _Toc505635453][bookmark: _Toc505635659]
[bookmark: _Toc140081373]Chapter 4
[bookmark: _Toc505635151][bookmark: _Toc505635250][bookmark: _Toc505635349][bookmark: _Toc505635454][bookmark: _Toc505635660][bookmark: _Toc140081374]System Design






In this chapter all the diagrams are given so you can clearly check out the overall working graphically.

4.1 [bookmark: _Toc505635152][bookmark: _Toc505635251][bookmark: _Toc505635350][bookmark: _Toc505635455][bookmark: _Toc505635661][bookmark: _Toc125451834][bookmark: _Toc136225907][bookmark: _Toc140081375]Architecture Diagram
[image: ]
4.2 [bookmark: _Toc505635154][bookmark: _Toc505635253][bookmark: _Toc505635352][bookmark: _Toc505635457][bookmark: _Toc505635663][bookmark: _Toc125451835][bookmark: _Toc136225908][bookmark: _Toc140081376]Entity Relationship Diagram with data dictionary
[image: PlantUML diagram]












4.3 [bookmark: _Toc505635156][bookmark: _Toc505635255][bookmark: _Toc505635354][bookmark: _Toc505635459][bookmark: _Toc505635665][bookmark: _Toc125451836][bookmark: _Toc136225909][bookmark: _Toc140081377]Sequence / Collaboration Diagram
[image: ][image: ]
[image: ][image: ]
4.4 [bookmark: _Toc140081378]Domain Model:
[image: PlantUML diagram]
4.5 [bookmark: _Toc505635158][bookmark: _Toc505635257][bookmark: _Toc505635356][bookmark: _Toc505635461][bookmark: _Toc505635667][bookmark: _Toc125451837][bookmark: _Toc136225910][bookmark: _Toc140081379]Class Diagram:
[image: PlantUML diagram]
4.6 [bookmark: _Toc140081380]Activity Diagram:
[image: ]
4.7 [bookmark: _Toc505635160][bookmark: _Toc505635259][bookmark: _Toc505635358][bookmark: _Toc505635463][bookmark: _Toc505635669][bookmark: _Toc125451838][bookmark: _Toc136225911][bookmark: _Toc140081381]Component Diagram
[image: ]



4.8 [bookmark: _Toc505635161][bookmark: _Toc505635260][bookmark: _Toc505635359][bookmark: _Toc505635464][bookmark: _Toc505635670][bookmark: _Toc125451839][bookmark: _Toc136225912][bookmark: _Toc140081382]Deployment Diagram
[image: ]
4.9 [bookmark: _Toc505635162][bookmark: _Toc505635261][bookmark: _Toc505635360][bookmark: _Toc505635465][bookmark: _Toc505635671][bookmark: _Toc125451840][bookmark: _Toc136225913][bookmark: _Toc140081383]State Transition Diagram:[image: PlantUML diagram]
4.10 [bookmark: _Toc140081384]Data Flow diagram:
[image: ]
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[bookmark: _Toc505635163][bookmark: _Toc505635262][bookmark: _Toc505635361][bookmark: _Toc505635466][bookmark: _Toc505635672]


[bookmark: _Toc140081385]Chapter 5
[bookmark: _Toc505635164][bookmark: _Toc505635263][bookmark: _Toc505635362][bookmark: _Toc505635467][bookmark: _Toc505635673][bookmark: _Toc140081386]Implementation









Implementation is that how we will implement our project. This describes how the flow of the project will move, With respect to both client and programmer. This will contain the flow control which will describe how the project works. The component and libraries that are been used in project implementation.
5.1 [bookmark: _Toc505635165][bookmark: _Toc505635264][bookmark: _Toc505635363][bookmark: _Toc505635468][bookmark: _Toc505635674][bookmark: _Toc92334257][bookmark: _Toc125451842][bookmark: _Toc136225915][bookmark: _Toc140081387]Important Flow Control/Pseudo codes 
This is the control flow of the real estate website.
· User will open the website.
· Will login or register in it.
· They will search and select and cart the cloth they liked.
· Client can chat will agent also.
5.2 [bookmark: _Toc505635166][bookmark: _Toc505635265][bookmark: _Toc505635364][bookmark: _Toc505635469][bookmark: _Toc505635675][bookmark: _Toc92334258][bookmark: _Toc125451843][bookmark: _Toc136225916][bookmark: _Toc140081388]Components, Libraries, Web Services and stubs
Bootstrap: Bootstrap-UI, Material-UI(MUI)
React: React Rest Framework.
5.3 [bookmark: _Toc140081389]Deployment Environment
We have designed our frontend in Bootstrap using visual studio code.
5.4 [bookmark: _Toc505635168][bookmark: _Toc505635267][bookmark: _Toc505635366][bookmark: _Toc505635471][bookmark: _Toc505635677][bookmark: _Toc92334260][bookmark: _Toc125451845][bookmark: _Toc136225918][bookmark: _Toc140081390]Tools and Techniques
Tools: 
· Visual Studio Code
Technology: 
· Front-End: Bootstrap, React
· Back-End API: node JS, express JS 
· Database: mongo db

5.5 [bookmark: _Toc505635169][bookmark: _Toc505635268][bookmark: _Toc505635367][bookmark: _Toc505635472][bookmark: _Toc505635678][bookmark: _Toc92334261][bookmark: _Toc125451846][bookmark: _Toc136225919][bookmark: _Toc140081391]Best Practices / Coding Standards
Component-Based Model
Component based model would be used to complete this project.
· Import: Import libraries and packages to for Bootstrap.
· APIs: APIs for the coordination of React.
· Packages and Modules: Packages and module name should be use for implementations.
1.1 [bookmark: _Toc505635170][bookmark: _Toc505635269][bookmark: _Toc505635368][bookmark: _Toc505635473][bookmark: _Toc505635679][bookmark: _Toc92334262][bookmark: _Toc125451847][bookmark: _Toc136225920][bookmark: _Toc140081392]Version Control
Version: 1.0.0
[bookmark: _Toc505635188][bookmark: _Toc505635287][bookmark: _Toc505635386][bookmark: _Toc505635491][bookmark: _Toc505635697]This is the version 1.0.0 of the project. Have made the complete design of the website. And start making the front end in Bootstrap. User signup and Sign In forms are completed yet. Adding and deleting product from local storage temporarily.
[bookmark: _Toc505635171][bookmark: _Toc505635270][bookmark: _Toc505635369][bookmark: _Toc505635474][bookmark: _Toc505635680][bookmark: _Toc505637972]
[bookmark: _Toc140081393]Chapter 6
[bookmark: _Toc505635172][bookmark: _Toc505635271][bookmark: _Toc505635370][bookmark: _Toc505635475][bookmark: _Toc505635681][bookmark: _Toc505637973][bookmark: _Toc140081394]Testing and Evaluation






In this chapter, the focus is on testing and evaluating the software system. The chapter explores the testing process, including test planning, test case design, and test execution. It discusses various testing techniques and strategies to ensure the functionality, reliability, and security of the system. The chapter also covers performance testing to assess the system's responsiveness and scalability under different load conditions. The chapter emphasizes the need for thorough testing and evaluation to identify and resolve any issues or defects before the software is deployed to production.
6.1 [bookmark: _Toc505635173][bookmark: _Toc505635272][bookmark: _Toc505635371][bookmark: _Toc505635476][bookmark: _Toc505635682][bookmark: _Toc505637974][bookmark: _Toc140081395]Use Case Testing
6.1.1 Test Case 1 (Registration):
1. Open the website.
2. Click on the "Register" button.
3. Fill in the required registration details such as name, email, password, etc.
4. Click on the "Submit" button.
Expected Result:
· User should be successfully registered and redirected to the login page.
· User's information should be stored in the database.
6.1.2 Test Case 2 (Searching Product):
1. Open the website.
2. Login using valid credentials.
3. Enter search criteria, such as dress type etc.
4. Click on the "Search" button.
Expected Result:
· The website should display a list of dresses that match the search criteria.
· The displayed dresses should include relevant details such as dress type.
· The search results should be accurate and relevant to the entered criteria.
6.1.3 Test Case 3 (Adding clothes to the cart):
1. Open the website.
2. Login using valid credentials.
3. Search for cloths using specific criteria.
4. Select a cloth from the search results.
5. Click on the "Add to Cart" button.
Expected Result:
· The selected dress should be successfully added to the user's cart.
· The cart should display the added dress along with its details.
· The user should be able to view and manage the dress in their cart.
6.2 [bookmark: _Toc505635174][bookmark: _Toc505635273][bookmark: _Toc505635372][bookmark: _Toc505635477][bookmark: _Toc505635683][bookmark: _Toc505637975][bookmark: _Toc140081396]Equivalence partitioning
6.2.1 User Registration:
Valid Equivalence Class: 
· Name: "John Doe"
· Email: "john.doe@example.com"
· Password: "P@ssw0rd"
Invalid Equivalence Class:
· Name: Empty value
· Email: Invalid format (e.g., "john.doe")
· Password: Too short (less than 6 characters)
6.2.2 Cart Management:
Valid Equivalence Class:
· Add Product: Successfully adding a product to the cart.
· Remove Property: Successfully removing a product from the cart.
Invalid Equivalence Class:
· Add Property: Attempting to add an already added product to the cart.
· Remove Property: Attempting to remove a product that is not in the cart.
6.2.3 User Login:
Valid Equivalence Class:
· Email and Password: Valid and matching login credentials
Invalid Equivalence Class:
· Email and Password: Invalid or mismatched login credentials
6.3 [bookmark: _Toc505635175][bookmark: _Toc505635274][bookmark: _Toc505635373][bookmark: _Toc505635478][bookmark: _Toc505635684][bookmark: _Toc505637976][bookmark: _Toc140081397]Boundary value analysis
6.3.1 User Registration:
Minimum and maximum length of the name field:
· Minimum: Name with 1 character
· Maximum: Name with 50 characters
Minimum and maximum length of the email field:
· Minimum: Email with 5 characters
· Maximum: Email with 50 characters
Minimum and maximum length of the password field:
· Minimum: Password with 6 characters
· Maximum: Password with 20 characters
6.3.2 Product Search:
Minimum and maximum length of the dress type field:
· Minimum: dress type with 1 character
· Maximum: dress type with 100 characters
Minimum and maximum price range:
· Minimum: Price range with the lowest allowed value (e.g., $0)
· Maximum: Price range with the highest allowed value (e.g., $1000)
6.3.3 Cart Management:
Maximum number of products that can be added to the cart:
· Maximum: Adding the maximum allowed number of products to the cart
Removing the first and last product from the cart:
· First: Removing the product that was added first to the cart
· Last: Removing the product that was added last to the cart
6.3.4 User Login:
Minimum and maximum length of the email and password fields:
· Minimum: Email or password with the minimum allowed length (e.g., 5 characters)
· Maximum: Email or password with the maximum allowed length (e.g., 20 characters)
6.4 [bookmark: _Toc505635176][bookmark: _Toc505635275][bookmark: _Toc505635374][bookmark: _Toc505635479][bookmark: _Toc505635685][bookmark: _Toc505637977][bookmark: _Toc140081398]Data flow testing
· User provides registration details (name, email, password)
· User registration data is stored in the database and a confirmation email is sent (if applicable).
· User provides login credentials (email, password)
· User authentication is performed, and upon successful login, the user is granted access to their account.
· User specifies search criteria (cloth type)
· The system retrieves and displays a list of cloths matching the search criteria.
· User adds or removes products from their cart.
· The cart is updated accordingly, reflecting the added or removed products.
· User sends a message or vice versa.
· The message is delivered to the recipient, allowing for real-time communication.
· User provides payment information (credit card details, billing address).
· The payment information is securely processed, and a confirmation of the successful transaction is provided.
· User updates their profile information (name, contact details, preferences, etc.).
· The user's profile is updated in the system and the changes are reflected in their account.
6.5 [bookmark: _Toc505635177][bookmark: _Toc505635276][bookmark: _Toc505635375][bookmark: _Toc505635480][bookmark: _Toc505635686][bookmark: _Toc505637978][bookmark: _Toc140081399]Unit testing
6.5.1 User Registration Unit Test:
Test the registration process with valid user input and verify that the user is successfully registered and stored in the database.
Test the registration process with invalid or missing user input and verify that appropriate error messages or validations are triggered.
6.5.2 User Login Unit Test:
Test the login process with valid user credentials and verify that the user is authenticated and granted access to their account.
Test the login process with invalid or incorrect user credentials and verify that appropriate error messages or validations are triggered.
6.5.3 Product Search Unit Test:
Test the product search functionality with valid search criteria and verify that the expected properties are returned in the search results.
Test the product search functionality with invalid or incomplete search criteria and verify that appropriate error messages or validations are triggered.
6.5.4 Cart Management Unit Test:
Test adding products to the cart and verify that they are correctly added and reflected in the user's cart.
Test removing products from the cart and verify that they are correctly removed and reflected in the user's cart.
6.5.5 Communication (Chat) Unit Test:
Test the sending and receiving of messages and verify that messages are delivered accurately and in real-time.
6.5.6 Payment Processing Unit Test:
Test the payment processing functionality with valid payment information and verify that transactions are processed successfully.
Test the payment processing functionality with invalid or incomplete payment information and verify that appropriate error messages or validations are triggered.
6.5.7 User Profile Management Unit Test:
Test updating the user profile information and verify that the changes are correctly reflected in the user's account.
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7.1 [bookmark: _Toc505635183][bookmark: _Toc505635282][bookmark: _Toc505635381][bookmark: _Toc505635486][bookmark: _Toc505635692][bookmark: _Toc505637984][bookmark: _Toc140081403]Project Summary
The goal of this project is to develop a web application using the MERN stack (MongoDB, Express.js, React.js, and Node.js) to simplify the verification of user/object authentication across multiple services/servers. The project aims to improve performance, enhance user interface and experience, and provide a secure and efficient development process.
By utilizing the MERN stack, the development process becomes smoother and more streamlined, with developers only needing to know one coding language (JavaScript).
The main objectives of the project include implementing JSON Web Tokens (JWT) for authentication, which eliminates the need for repeated visits to a database per request. This improves resource utilization and reduces backend database session traffic, resulting in faster authentication and improved overall performance.
Additionally, the project focuses on securing identity claims by implementing signature-based authentication using public/private key pairs. This ensures the integrity of the token's content and prevents tampering.
The proposed solution leverages MongoDB for its rich data models and queries, providing a robust database solution for the web application. React.js is utilized for frontend development, offering modular components and efficient state management, leading to increased productivity and code maintainability. Node.js, known for its scalability, is used for the backend, ensuring fast and efficient development.
The project plan includes various phases such as project initiation, requirements gathering and analysis, design, development, testing and quality assurance, deployment and launch, and maintenance and support. Each phase is assigned to specific team members responsible for its successful completion.

7.2 [bookmark: _Toc505635184][bookmark: _Toc505635283][bookmark: _Toc505635382][bookmark: _Toc505635487][bookmark: _Toc505635693][bookmark: _Toc505637985][bookmark: _Toc140081404]Achievements and Improvements
7.2.1 [bookmark: _Toc140081405]Achievements:
7.2.1.1 Enhanced Security:
By implementing signature-based authentication using public/private key pairs, the project ensured the integrity of the token's content and prevented tampering. This added layer of security protected user identity claims and ensured a secure authentication process.
7.2.1.2 Improved User Experience:
The use of the MERN stack, with React.js for frontend development, resulted in an improved user interface and experience. React modular components and efficient state management allowed for smoother interactions, faster rendering, and a more responsive user interface.
7.2.1.3 Efficient Development Process:
The adoption of the MERN stack streamlined the development process by using a single coding language (JavaScript) for both frontend and backend. This reduced the learning curve and allowed developers to work more efficiently, resulting in faster development and increased productivity.

7.2.2 [bookmark: _Toc140081406]Improvements:
7.2.2.1 Scalability and Performance Optimization:
While the project achieved improved performance, further optimization and scalability measures could be implemented. This could involve optimizing database queries, implementing caching mechanisms, and utilizing load balancing techniques to handle increased user traffic and improve overall system performance.
7.2.2.2 Robust Error Handling and Logging:
Enhancing the error handling and logging mechanisms within the application would provide valuable insights for troubleshooting and debugging. This would help identify and address issues promptly, improving the overall reliability and stability of the web application.

7.2.2.3 Real-time Updates and Notifications:
Adding real-time updates and notifications within the web application could enhance the user experience by providing instant feedback and notifications for important events or actions. This could be achieved using technologies such as Web-Sockets or server-sent events.
7.2.2.4 Performance Monitoring and Analytics:
Integrating performance monitoring and analytics tools into the web application would allow for in-depth monitoring of system performance, user behavior, and application usage. This data could be used to identify bottlenecks, optimize features, and make data-driven decisions for further improvements.

7.3 [bookmark: _Toc505635185][bookmark: _Toc505635284][bookmark: _Toc505635383][bookmark: _Toc505635488][bookmark: _Toc505635694][bookmark: _Toc505637986][bookmark: _Toc140081407]Critical Review
The project summary does not provide a clear understanding of the specific functionalities and features of the web application. Without a detailed description of the project's scope, it is challenging to assess the project's effectiveness and its ability to meet specific user requirements.
The project summary does not explicitly mention user research or user testing to understand the target audience's needs and preferences. A user-centric approach is crucial for developing a successful web application that truly addresses user pain points and provides a seamless user experience.
While the project mentions improving performance standards, there is no mention of specific performance benchmarks or metrics to evaluate the project's success in achieving improved performance. Without clear benchmarks, it is difficult to assess whether the project has met its performance objectives.
The project plan briefly mentions testing and quality assurance phases but does not provide details on the types of testing to be performed or the level of rigor in ensuring the application's reliability and robustness. Thorough testing, including unit testing, integration testing, and system testing, is crucial to identifying and resolving issues before deployment.
The project plan briefly mentions maintenance and support but does not provide a comprehensive strategy for ongoing maintenance and support activities. A detailed plan outlining the approach to handling bug fixes, updates, and customer support is essential for ensuring the long-term success and sustainability of the web application.
The project summary does not delve into the technical details of the implementation, such as specific architectural choices, database design, or security measures. Without these details, it is challenging to assess the technical soundness of the project and the effectiveness of the chosen technologies.
The project summary does not discuss alternative approaches or technologies considered during the planning phase. A critical evaluation of alternatives would provide insights into the decision-making process and whether the chosen MERN stack is the most suitable solution for the project's requirements.
7.4 [bookmark: _Toc505635186][bookmark: _Toc505635285][bookmark: _Toc505635384][bookmark: _Toc505635489][bookmark: _Toc505635695][bookmark: _Toc505637987][bookmark: _Toc140081408]Lessons Learnt
· It is crucial to define the project's scope early on to ensure a clear understanding of the goals, objectives, and deliverables. A well-defined scope helps manage expectations and enables better planning and execution.
· User research and testing should be an integral part of the development process. Understanding the target audience's needs, preferences, and pain points helps create a web application that provides a seamless user experience.
· Establishing performance benchmarks and metrics is essential to evaluate the success of the project in achieving performance improvements. Clear benchmarks help measure and track progress and ensure that performance goals are met.
· A comprehensive testing strategy, including unit testing, integration testing, and system testing, is vital to identify and address issues before deployment. Rigorous quality assurance processes help ensure a reliable and robust web application.
· Planning for long-term maintenance and support is crucial for the success of the web application. Establishing processes and protocols for bug fixes, updates, and customer support helps maintain the application's functionality and address user concerns.
· Proper documentation of technical details, architectural choices, and security measures is essential for future reference and knowledge transfer. It helps developers understand the project's implementation and facilitates ongoing maintenance and updates.
· Reflecting on the project's successes and challenges allows for continuous learning and improvement. Identifying areas for improvement and incorporating feedback into future projects helps enhance processes and outcomes.
7.5 [bookmark: _Toc505635187][bookmark: _Toc505635286][bookmark: _Toc505635385][bookmark: _Toc505635490][bookmark: _Toc505635696][bookmark: _Toc505637988][bookmark: _Toc140081409]Future Enhancements/Recommendations
· Continuously improving the user interface (UI) and user experience (UX) of the web application can enhance user engagement and satisfaction. This includes refining the design, optimizing navigation, and ensuring intuitive interactions.
· Adapting the web application for mobile devices by implementing responsive design techniques will allow users to access and use the application seamlessly on different screen sizes and devices.
· Implementing advanced search and filtering options within the application can enhance user convenience and help users find relevant information or products more efficiently.
· Adding personalization features based on user preferences and behavior can enhance the user experience and increase user engagement. Additionally, incorporating a recommendation engine can suggest relevant products, content, or actions based on user data.
· Integrating social media platforms within the web application can enable users to share content, sign in using social media accounts, and facilitate social interactions among users.
· Providing multi-language support within the web application can expand its reach and cater to users from different regions and language preferences.
· Continuously monitoring and optimizing the application's performance by analyzing and improving database queries, caching mechanisms, and overall system architecture can ensure smooth and efficient operation even under high user loads.
· Implementing additional security measures, such as two-factor authentication (2FA), rate limiting, and data encryption, can further enhance the security of user data and protect against potential vulnerabilities.
· Integrating with popular third-party services, such as payment gateways, shipping providers, or marketing platforms, can enhance the functionality and capabilities of the web application and provide a seamless experience for users.
· Incorporating robust analytics and reporting capabilities within the web application can provide valuable insights into user behavior, application usage, and key performance metrics. This data can guide decision-making and help identify areas for improvement.
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[bookmark: _Toc140081411]Appendix A: Project Timeline
A detailed timeline outlining the key activities, milestones, and deadlines of the project.
[bookmark: _Toc136345336][bookmark: _Toc140081412]Appendix B: Work Breakdown Structure	
A hierarchical breakdown of the project tasks, subtasks, and deliverables, along with the assigned responsibilities and estimated durations.
[bookmark: _Toc136345337][bookmark: _Toc140081413]Appendix C: Gantt Chart
A visual representation of the project schedule, showing the start and end dates of each task, task dependencies, and resource allocation.
[bookmark: _Toc136345338][bookmark: _Toc140081414]Appendix D: Technical Specifications
Detailed technical documentation, including system architecture, database design, API specifications, and any other relevant technical details.
[bookmark: _Toc136345339][bookmark: _Toc140081415]Appendix E: User Personas
Profiles of typical users, outlining their demographics, goals, behaviors, and pain points. User personas help understand the target audience and guide design decisions.
[bookmark: _Toc136345340][bookmark: _Toc140081416]Appendix F: User Stories
Scenarios or narratives that describe specific user interactions with the web application. User stories provide insights into user requirements and help prioritize features and functionalities.
[bookmark: _Toc136345341][bookmark: _Toc140081417]Appendix G: Wireframes and Mockups
Visual representations of the web application's user interface, illustrating the layout, navigation, and design of various screens. Wireframes and mockups help visualize the application's structure and aid in the design process.
[bookmark: _Toc136345342][bookmark: _Toc140081418]Appendix H: Test plans and results
Documentation outlining the testing strategy, test cases, and expected results. It also includes the actual test results and any issues or bugs encountered during testing.
[bookmark: _Toc140081419]Appendix I: Maintenance and Support Plan
A plan outlining the approach and processes for ongoing maintenance, bug fixes, updates, and customer support. It includes details on how to handle user feedback and manage software updates.
[bookmark: _Toc140081420]Appendix J: Risk Assessment
Identification and assessment of potential risks and mitigation strategies. It includes an analysis of possible risks and their potential impact on the project's success, along with contingency plans.
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