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ABSTRACT

This web application, known as "Property Rental," is designed to simplify the process of
finding and renting accommodation for students enrolled at DIU (Daffodil International
University). Tailored to meet the specific needs of student renters seeking cost-effective
housing solutions, the platform offers a user-friendly interface catering to both property
owners and tenants. Landlords have the capability to register, list their properties, and
manage their listings, while renters can utilize the platform to search for available
properties, schedule viewings, and submit rental inquiries. By centralizing property
management tasks and facilitating seamless interactions between landlords and tenants,
"Property Rental” optimizes the rental experience for students, fostering efficient
communication and enhancing accessibility to housing options within the DIU

community.
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CHAPTER 1

Introduction

1.1 Introduction

In the realm of higher education, securing suitable accommodation can often pose a
significant challenge for students, particularly those enrolled at institutions such as DIU
(Daffodil International University). Recognizing the importance of accessible and
affordable housing options, we introduce "Property Rental,” a web application dedicated
to simplifying the process of finding and leasing properties in the vicinity of Universities

in Ashulia, Savar.

With "Property Rental,” students gain access to a convenient platform for exploring
available rental properties. Each property listing provides comprehensive details,
including information about landlords and property specifics. Moreover, the application
facilitates direct communication between tenants and landlords, streamlining the rental

inquiry process.

1.2 Motivation

The development of "Property Rental” is driven by profound understanding of the
challenges students face in finding rental accommodations near university areas. Many
students, especially newcomers to the area face challenges navigating the local rental
market. Students often struggle with accessibility, affordability, and convenience when
searching for suitable housing. Traditional methods such as classified ads or word-of-
mouth, can be cumbersome and time-consuming. By offering a user-friendly platform
with comprehensive listings and direct communication with landlords, "Property Rental”
aims to simplify the rental experience for students. Our motivation lies in empowering
students with a reliable solution that meets their housing needs, ultimately enhancing
their well-being and academic success.

©Daffodil International University, Bangladesh 1



1.3 Objective

The primary goal of "Property Rental” is to develop a user-friendly platform that
simplifies the process of finding and leasing rental properties. This platform aims to
provide easy access to a diverse selection of rental accommodations, tailored to the unique
preferences and budgetary constraints of students and tenants. It achieves this through a
wide range of filters and search options, enabling users to quickly locate properties that

suit their specific needs.

Transparency is a crucial aspect, with the platform offering accurate and current
information about properties, landlords, rental terms, and amenities. Each listing features
detailed descriptions, high-quality images, virtual tours, and reviews from previous
tenants. This thorough approach ensures users have all the necessary information to make
well-informed decisions, fostering trust and reliability in the rental process.

Convenience is a top priority, achieved by streamlining the rental experience with intuitive
search functionalities, comprehensive property listings, and direct communication
channels with landlords. The platform includes features like online scheduling for
property viewings and communication through direct contact links. These elements are

designed to save time and reduce the hassle typically associated with renting a property.

Affordability is also a key focus, as the platform aims to help students find housing
options that fit within their financial limits. By presenting a variety of price points and
detailed cost breakdowns, the platform assists users in finding affordable options without

sacrificing necessary amenities.

Ultimately, the platform seeks to enhance the overall rental experience, supporting
students' well-being and academic success by providing a dependable and efficient
solution for securing rental accommodations. Committed to continuous improvement, the
platform regularly updates its features based on user feedback and market trends. This
dedication ensures it remains a valuable resource for students seeking rental properties,

promoting a stress-free and enjoyable living experience.
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1.4 Description of the system
The "Property Rental” system is a web application built using Flutter and ExpressJS that

facilitate the process of finding and leasing rental properties for renters and students.

User Roles:

1.Tenants/Renters: Users seeking rental accommodations.

2. Landlords: Property owners interested in renting out their properties.

3.Admin: Administrators responsible for managing the platform.

Key Features:

Property Listings: Landlords can register and list their properties, including details such

as number of rooms, location, amenities, and rental prices.

Direct Communication: Tenants can view property listings and contact landlords for

rental inquiries and further details.

User Authentication: Secure login functionality for landlords, and admin users

Admin Dashboard: Admin panel for managing user accounts, property listings, and

verifying landlord information.

Search and Filter: Advanced search and filtering options for tenants to find properties

based on their preferences.

Documentation Management: Storage and verification of property documents by admin

before listing.

©Daffodil International University, Bangladesh 3



Data Management:
Property Data: Storage of property details, landlord information, and rental terms.
User Data: Secure storage of user accounts, including login credentials and contact

information.

Document Verification: Admin verifies property documents submitted by landlords

before listing properties on the platform.

User Interaction:
Property Viewing Requests: Tenants can view property listings and contact landlords

directly for rental inquiries and confirmation.

Rental Inquiries: Tenants can directly message landlords for rental inquiries and

additional information.

User Interface:
Intuitive Design: User-friendly interface accessible to tenants, landlords, and admin

users.

Responsive Layout: Ensures compatibility across devices, allowing users to access the

platform from desktops, tablets, and smartphones.

Security Measures:
User Authentication: Secure login process with password encryption to protect user

accounts.

Document Verification: Admin verifies property documents to ensure authenticity before
listing properties on the platform.

1.5 Expected Outcomes:
The anticipated outcomes of "Property Rental" encompass:

©Daffodil International University, Bangladesh 4



1. Increased accessibility to rental accommodations, enabling students/tenants to

locate suitable housing options more effectively.

2. Improved transparency in the rental process, fostering trust between tenants and

landlords and facilitating smoother rental transactions.

3. Simplified search functionalities and comprehensive property listings, leading to

a more intuitive and streamlined rental search experience for students.

4. Expanded availability of affordable housing options that align with students’
budget constraints while offering essential amenities and proximity to campus.

5. Elevated overall satisfaction and well-being among students, as they benefit
from a dependable and user-friendly solution for finding rental accommodations

tailored to their preferences.

1.6 Summary:

The goal of the project is developing a robust house rental web application using Flutter,
designed to cater to renters, landlords. It aims to provide an intuitive and user-friendly
platform where students and renters can find suitable property according to their needs.

Landlords, on the other hand, can add properties on the platform ensuring reliability.

The web application also strives to promote affordability by offering budget friendly
housing specially targeted towards student needs and helping users find suitable housing

options within their financial means.

Overall, the project aims to enhance the rental experience by providing a reliable and
efficient solution for both tenants and landlords. It emphasizes usability, security, and
efficiency to create a seamless rental process that supports users in finding and leasing
properties that meet their needs and preferences.
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CHAPTER 2

Background

2.1 Preliminary

The "Property Rental™ web application targets the housing needs of tenants, specifically
aimed at students seeking accommodation. Utilizing a user-friendly interface and
comprehensive features, the application simplifies the process of discovering and leasing
rental properties. Developed using Flutter, tenants can efficiently search for properties
tailored to their requirements through advanced filtering options. Landlords are
empowered to add property details, which are meticulously verified by administrators
upon submission of requisite documentation. Once tenants select a property of interest,
they can directly communicate with landlords for property viewings and subsequent rental
arrangements using the contact information provided within the property listing. This
approach ensures a secure and convenient rental process, eliminating the necessity for

physically scouting properties in rural areas.

2.2 Related Work

Property rental websites are very common in Bangladesh but their uses are mostly limited
to residential properties around the upper areas of Dhaka. These websites mostly target
people in need of family size apartments or people with high salary paying jobs. Because
of this, the rental houses are very costly and not ideal for students who are looking for

accommodation.

Here are a few related websites of house rental system:

1.Bproperty: Bproperty is a leading real estate marketplace in Bangladesh, offering a
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comprehensive platform for buying, selling, and renting properties. With a user-friendly
interface and extensive listings, Bproperty connects property seekers with a wide range of

residential and commercial properties across the country.

2.Rents.com.bd: Rents.com.bd is a Bangladeshi online platform focused on rentals,
specifically targeting Dhaka. They function as a dedicated rental portal, connecting

landlords with tenants seeking apartments, houses, or office spaces.

3.The Tolet: Tolet.com is a Bangladeshi online platform concentrated on real estate
rentals, particularly in Dhaka. They cater to various rental needs, including flats, messes,
sublets, hostels, offices, shops, showrooms, and even garages. Listings also mention
features like attached baths, balconies, and availability for families or bachelors.

These Web sites provide a snapshot of the features and business models of some notable
platforms in the legal tech space. Studying these aspects can offer valuable insights as we

shape and refine the features and strategies for our "Property Rental"” project.

2.3 Scope of the problem

Understanding the scope of the problem that the "Property Rental™ project aims to solve is
crucial for defining its objectives and designing effective solutions. Several key aspects

encompass this scope:

1. Limited Availability: Many students face challenges in finding rental properties that

align with their preferences, such as location, amenities, and affordability.

2. Time and Effort: Traditional methods of searching for rental accommodations can be
time-consuming and inefficient, requiring significant effort to navigate the local rental

market.

3. Transparency Issues: Existing rental solutions often lack transparency, causing
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uncertainty about rental terms, property conditions, and the reliability of landlords.

4. Communication Barriers: Inadequate communication channels between tenants and
landlords can complicate the rental process, making it difficult for students to obtain

necessary information or arrange property viewings.

Addressing these challenges is pivotal for the "Property Rental" project. By developing
the web application, the goal is to streamline the rental process, enhance transparency, and
improve communication between tenants and landlords. This approach aims to offer
students a more efficient and reliable way to find suitable rental accommodations that

meet their needs and preferences.

2.4 Challenges

Launching and sustaining a project like the "Property Rental” web application comes
with several potential challenges that must be recognized and addressed early in the

development process to ensure its success and effectiveness:

Data Accuracy and Verification: Ensuring the accuracy and authenticity of property
listings and landlord information is critical. Robust verification processes are necessary to

prevent fraudulent or misleading listings, maintaining trust and reliability among users.

User Engagement: Encouraging active participation from tenants and landlords on the
platform is a challenge. Effective strategies are needed to attract users and demonstrate
the benefits of using the application, such as comprehensive property listings, user

reviews, and convenient communication tools.

Security and Privacy: Safeguarding user data and ensuring secure communication

channels between tenants and landlords are paramount. Implementing strong security
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measures protects sensitive information and complies with privacy regulations, fostering

trust among users.

Platform Scalability: Designing the application to handle potential growth in user base
and property listings while maintaining performance and usability is essential. Scalability
considerations ensure the platform can expand seamlessly without compromising user

experience.

Legal and Regulatory Compliance: Adhering to legal and regulatory requirements,
such as rental agreements, property regulations, and data protection laws, is crucial.
Thorough research and implementation of compliance measures ensure the platform

operates within legal boundaries and safeguards user rights.

User Experience Design: Creating an intuitive and user-friendly interface that meets the
diverse needs of tenants and landlords is vital. Effective user experience design, informed
by user feedback and iterative testing, enhances usability and satisfaction, driving

adoption and retention.

Addressing these challenges effectively during the development and deployment phases
will contribute to the functionality, reliability, and usability of the "Property Rental™ web
application. By tackling these issues proactively, the platform can provide a seamless and

trustworthy rental experience for all stakeholders involved.
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CHAPTER 3

Requirement Specification

3.1 Business Process Modeling

Business process modeling can illustrate the entire workflow between tenants and
landlords. Landlords begin by registering and logging into the platform. After completing
their profile, they can submit their property for listing. The admin then reviews the

submission and has the authority to approve or reject the property.

Tenant Landlord Audirminm

s T
| Register |
— s

P + T
] + '

| sSearch Properties |

N

[ Filter Search |
L A

.

wiew Property Details |

¥

| sSchedule Viewing |

| Register |
S 3 s
| Login |
I: Add Property :I
- + -
[ Upload Legal Documents |
I- Logimn -I
| werify Property Documents |
| mpprove/Reject Properties |
L »
Wiswrimg Confirmmed? %-@
wes
- ~
| Rent Property |
S R -

[ Give Feeaback |

£ &

[ mManage System |
. !

S

Figure 3.1.1: Business Process Modelling
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3.2 Requirement Collection and Analysis

The process of requirement collection and analysis is crucial in understanding what the
"Property Rental™ web application must achieve to satisfy the needs of its users; students,
landlords, and administrators. This phase involves gathering, analyzing, and specifying the

necessary requirements to guide the design and development of the system.

3.3 Functional Requirements:
1. User Registration and Authentication:

Users (tenants, landlords, administrators) should be able to register securely
with required details such as name, contact information, email, and national

identification where applicable.

Authentication mechanisms should ensure secure login and session

management.
2. Property Search and Filtering:

Tenants should have the ability to search for rental properties based on criteria
such as location, number of bedrooms, bathrooms, rent amount, and

amenities.

Advanced filtering options should be provided to refine search results

effectively.

3. Property Listings Management:

©Daffodil International University, Bangladesh 11



Landlords must be able to add and manage property listings, including
detailed information like address, description, bedrooms, bathrooms, Kitchen

details, rent amount, and amenities.

Legal documents related to properties uploaded by landlords should undergo

verification by administrators.
4. Viewing and Rental Process:
Tenants should be able to schedule property viewings through the platform.

The rental process should enable tenants to communicate directly with

landlords, inquire about properties, and finalize rental agreements.
5. User Profiles:

Each user type (tenant, landlord, administrator) should have a profile page
displaying relevant information such as personal details, rented properties (for

tenants), and owned properties (for landlords).
6. Feedback and Rating System:

Tenants should be allowed to provide feedback and ratings for properties and

landlords.

Ratings and reviews should be visible on property listings to assist future

tenants in decision-making.
7. Administrative Dashboard:

Administrators should have access to a dashboard for managing user accounts,
verifying property listings, approving/rejecting properties based on legal

documentation, and handling reported issues.
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3.4 Non-Functional Requirements:

1. Performance:

The application must be responsive and capable of handling simultaneous user
interactions efficiently.

Property search and listing retrieval processes should be optimized for speed,
even with large datasets.

2. Security:

Robust security measures must be implemented to protect user data and

ensure secure communication channels between tenants and landlords.

Data encryption should be applied to sensitive information such as passwords
and personal details.

3. Reliability:

The platform should maintain high availability with minimal downtime,

supported by backup and recovery mechanisms to safeguard against data loss.

4. Usability:

The user interface should be intuitive, user-friendly, and accessible to all
users, including those with disabilities.

Navigation should be straightforward, and the design should prioritize a
positive user experience.

5. Scalability:

The application architecture should support scalability to accommodate

growth in user base and property listings without compromising performance.
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Scalability measures should ensure seamless expansion and responsiveness

under increased load.
6. Compliance:

The platform must adhere to relevant legal and regulatory requirements
concerning property rental, data protection, and user privacy.

Compliance with standards and regulations should be maintained throughout

the application's lifecycle.

3.5 Use Case Diagram

Property Rental is a Flutter web application aimed at finding a property for a student under
proper accommodation, authenticating landlords, communicating with each other, helps
clarify the functionalities required for each type of user and outlines how these users will
interact with the system. It provides a clear, structured approach to understanding user
requirements and how the system should behave in response to user actions

©Daffodil International University, Bangladesh 14
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Figure 3.5.1: Use Case Diagram.

Description for Use Case is given below:

Actors:

Tenant: An individual looking to find and lease rental properties.
Landlord: An individual looking to list properties for rent.
Admin: An individual responsible for overseeing the system, verifying

documents, and approving or rejecting property listings.
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Use Cases:
Register:

1. Actors: Tenant, Landlord
2. Description: Allows tenants and landlords to create an account by providing
necessary details such as name, contact information, email, and national

identification.
Login:

1. Actors: Tenant, Landlord

2. Description: Enables tenants and landlords to securely log in to their accounts.
Search Properties:

1. Actor: Tenant

2. Description: Enables tenants to search for available rental properties.
Filter Search:

1. Actor: Tenant
2. Description: Provides tenants with options to refine their search results based on
criteria such as location, number of bedrooms, bathrooms, rent amount, and

amenities.
View Property Details:

1. Actor: Tenant
2. Description: Allows tenants to view detailed information about a property,

including descriptions, images, number of bedrooms, bathrooms, kitchen details,

rent amount, and amenities.
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Schedule Viewing:

1. Actor: Tenant
2. Description: Allows tenants to schedule an appointment to view a property they

are interested in.
Rent Property:

1. Actor: Tenant
2. Description: Facilitates the process for tenants to rent a property after viewing it,

including communication with the landlord and finalizing rental agreements.
Update Profile:

1. Actors: Tenant, Landlord
2. Description: Allows tenants and landlords to update their profile information

such as contact details, email, and other personal information.
Add Property:

1. Actor: Landlord
2. Description: Enables landlords to add new property listings to the platform.

Upload Legal Documents:

1. Actor: Landlord
2. Description: Requires landlords to upload legal documents for their properties to

ensure authenticity and legality.
Approve Property:

1. Actor: Admin
2. Description: Admin approves property listings after verifying the uploaded legal

documents.
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Reject Property:

1. Actor: Admin

2. Description: Admin rejects property listings if the verification of legal documents

fails or if there are issues with the property.
Verify Property Documents:

1. Actor: Admin

2. Description: Admin verifies the legal documents uploaded by landlords for their
properties.

Manage System:

1. Actor: Admin
2. Description: Admin manages the overall system, including user accounts,

property listings, and handling reported issues.

Relationships:

1. Tenant interacts with use cases: Register, Login, Search Properties, Filter Search,
View Property Details, Schedule Viewing, Rent Property, Update Profile.

2. Landlord interacts with use cases: Register, Login, Add Property, Upload Legal
Documents, Update Profile.

3. Admin interacts with use cases: Approve Property, Reject Property, Verify
Property Documents, Manage System.

4. Add Property includes Upload Legal Documents.

5. Verify Property Documents includes both Approve Property and Reject
Property.
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3.6 Entity Relationship Diagram

The entity-relationship diagram (ERD) for the property rental web application captures the
key entities and their relationships within the application. The main entities include admin,

landlord, tenant and property. The ER chart of our framework is given underneath:

®) Landiora

landlord_id : int «PK»
name - string
contact_info : string
email - string
password : string
national_id - string
profile_info : string

WIS
N
® Property
@ Tenant —
property_id : int «PK»
tenant_id : int «PK» landlord_id : int «FK»
name : siring address : siring
contact_info : string number_of_bedrooms : int
email : string number_of_bathrooms : int
password : string kitchen_details : string
national_id : string rent_amount : float
profile_info : string legal_documents : string
status : string

gives receives viewed_by has as
M : ) A,
@® reebax 7N (E) viewig ® rental

feedback_id : int «PK» viewing_id : int «PK» rental_id : int «PK»

tenant_id : int «FK» tenant_id : int «FK» tenant_id : int «FK» document_id : int «PK»
property_id - int «FK» property_id © int «FK» property_id - int «FK» property_id : int «FK»
rating : int viewing_date - date start_date : date document_type : string
comment : string viewing_time : time end_date : date document_url : string

feedback date : date status : string status : string

Figure 3.6.1: ER Diagram of “Property Rent
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Relationship between keys and attributes of “Property Rental” is given below:

) ) Primary || Foreign Key o
Relationship Description
Key (PK) (FK)
A landlord can own multiple properties.
Landlord - andiord id landlord_id in | The landlord_id in the Property entity links
andlord_i
Property B Property back to the landlord_id in the Landlord
entity.
A tenant can rent multiple properties over
Tenant - ) tenant_id in  |{time. The tenant_id in the Rental entity
tenant_id ] o
Rental Rental links back to the tenant_id in the Tenant
entity.
o A tenant can schedule multiple viewings.
Tenant - _ tenant_id in o o o
o tenant_id o The tenant_id in the Viewing entity links
Viewing Viewing o ]
back to the tenant_id in the Tenant entity.
A tenant can give multiple feedback
Tenant - . ‘i tenant_id in  ||entries. The tenant_id in the Feedback
enant_i
Feedback - Feedback entity links back to the tenant_id in the
Tenant entity.
A property can have multiple rental
Property - ~||property_id in |lagreements. The property_id in the Rental
property _id o o
Rental Rental entity links back to the property_id in the
Property entity.
A property can be viewed by multiple
Property - ~||property_id in |tenants. The property_id in the Viewing
o property_id o o o
Viewing Viewing entity links back to the property _id in the

Property entity.
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) ) Primary || Foreign Key o
Relationship Description
Key (PK) (FK)
A property can have multiple associated
Property - _|lproperty_id in |[documents. The property_id in the
property _id o
Document Document Document entity links back to the
property_id in the Property entity.
A property can receive multiple feedback
Property - ~||property_id in |lentries. The property_id in the Feedback
property _id o o
Feedback Feedback entity links back to the property _id in the

Property entity.

This table illustrates the relationships within the "Property Rental™ system. Landlords can

own multiple properties, tenants can rent multiple properties over time, and tenants can

also schedule multiple viewings and provide feedback on properties. Each property can

have several rental agreements, viewings by different tenants, associated documents, and

feedback entries. The relationships are defined through primary and foreign keys linking

these entities.
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CHAPTER 4

Design Specification

4.1 Front-end Design

The front-end of the "Property Rental™ web application is designed using Flutter, a popular
Ul toolkit known for its ability to create natively compiled applications for mobile, web,
and desktop from a single codebase. The use of Flutter ensures a seamless and responsive
user experience across different devices and platforms.

User Interface:
1. User Registration and Login:

1. Screens: The application includes distinct registration and login screens for
tenants and landlords.

2. Forms: Forms for user input validation, including fields for name, email,
password, contact information, and national ID.

3. User Experience: Simple and intuitive layout to ensure a smooth
onboarding process.

2. Property Listings:

1. Layout: A list view of available properties with filters for criteria such as
location, number of bedrooms, rent amount, and property type.

2. Details: Each listing shows a brief summary of the property, including a
thumbnail image, rent amount, and key features.

3. Property Details:

1. Display: A detailed view of selected properties showing images, number of
bedrooms, bathrooms, kitchen details, rent amount, landlord information,
and contact details.

2. Actions: Options to schedule a viewing or contact the landlord directly.

4. Profile Management:
1. Tenant Profile: Allows tenants to view and update their personal
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information, rental history, and feedback given.

2. Landlord Profile: Provides landlords with the ability to manage their

property listings, view inquiries, and update their profile information.
5. Navigation:

1. Drawer Menu: A side navigation drawer for easy access to different
sections of the application, such as home, profile, property listings, and
settings.

2. Bottom Navigation Bar: A persistent navigation bar at the bottom for

quick access to frequently used features.

4.2 Back-end Design

The back-end of the "Property Rental” web application is developed using a combination
of modern technologies to ensure scalability, performance, and security. The stack
includes TypeScript, Node.js, Express.js, MongoDB, Mongoose, Vercel, Cloudinary, and
Firebase.

Server-Side Logic:
1. Language and Framework:

1. TypeScript: Ensures type safety and easier maintenance of the codebase.

2. Node.js: Utilized for its capability to handle asynchronous operations and
build a scalable server.

3. Express.js: Provides a robust framework for building RESTful APIs,
handling routing, middleware, and HTTP requests.

2. Database:

1. MongoDB: A NoSQL database chosen for its flexibility in handling
unstructured data, scalability, and ease of integration with JavaScript-based
technologies.

2. Mongoose: An ODM (Object Data Modeling) library for MongoDB and

Node.js, used for schema definition, data validation, and business logic.
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3. API Design:

1. Endpoints: RESTful API endpoints for various functionalities such as user
registration, login, property management, scheduling viewings, and
feedback.

2. Authentication: JWT (JSON Web Tokens) for secure authentication and
authorization.

3. Data Validation: Middleware for validating incoming data to ensure
integrity and consistency.

4. File Handling:

1. Image Upload: Cloudinary is used for efficient image storage,
transformation, and delivery.

2. Video and File Upload: Firebase handles video and other file uploads,
providing secure storage and easy access.

5. Deployment:

1. Server: The back-end is deployed on Vercel, offering fast and scalable

serverless deployment, continuous integration, and automated deployments.
6. Data Flow:

1. User Actions: User interactions from the front-end are sent to the back-end
API, which processes the requests and interacts with the database.

2. Responses: The back-end returns appropriate responses, including data
retrieval, error messages, or success confirmations, which are then rendered
on the front-end.

Integrations:
1. Cloudinary:

1. Purpose: Used for storing and managing images uploaded by landlords
when adding property details.

2. Integration: Direct integration with the back-end to handle image uploads
and transformations efficiently.

2. Firebase:
1. Purpose: Handles video uploads and file storage for property

documentation.
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2. Integration: Seamlessly integrated with the back-end to ensure secure and
efficient handling of large files.
4. Security
1. Authentication and Authorization:
1. JWT Tokens: Secure authentication mechanisms to ensure only authorized
users can access and modify data.
2. Password Encryption: Secure storage of user passwords using hashing
algorithms.
2. Data Validation:
1. Middleware: Validation of incoming requests to protect against malicious
inputs and ensure data integrity.
3. Access Control:
1. Role-Based Access: Different access levels for tenants, landlords, and

admins to control permissions and data access.

The design of the "Property Rental" web application combines a powerful front-end using
Flutter with a robust back-end powered by TypeScript, Express.js, and MongoDB. The
integration of Cloudinary and Firebase ensures efficient handling of images, videos, and
other files. This design provides a secure, scalable, and user-friendly platform that meets
the needs of both tenants and landlords, making the rental process more accessible and

streamlined.
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CHAPTER S

Implementation and Testing

5.1 Front-End Implementation

The front-end implementation of the "Property Rental” web application is developed using
Flutter, ensuring a responsive and visually appealing user interface across both web and
mobile platforms. This involves creating various screens for user registration, login,
property listings, property details, profile management, and communication between
tenants and landlords. Custom Flutter widgets are employed to ensure consistency and
reusability throughout the application. State management is handled using the Provider
package, which efficiently manages application state and user interactions. Flutter’s
Navigator is utilized to manage screen transitions and user navigation. Integration with
back-end APIs is achieved through HTTP requests to fetch and display data, while real-
time updates for property availability and user actions are implemented using WebSockets

or Firebase Cloud Messaging

5.2 Back-End Implementation

The back-end of the "Property Rental” web application is developed using TypeScript for
enhanced type safety and Node.js, leveraging Express.js to build a RESTful API. The
back-end architecture adopts a modular design, with distinct modules dedicated to user
management, property management, rental processing, and document handling.
MongoDB is employed as the database, organized to store user profiles, property listings,
rental agreements, and user feedback. Mongoose is utilized for schema definition, data
validation, and seamless interaction with the database.

Authentication and authorization are secured through JSON Web Tokens (JWT), with
role-based access control ensuring appropriate permissions for tenants, landlords, and
administrators. For handling media uploads, the application integrates Cloudinary for
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images and Firebase for video and file storage. The back-end is deployed on Vercel,
providing a scalable and serverless deployment environment. Additionally, CI/CD
pipelines are configured to automate testing and deployment processes, ensuring

continuous integration and delivery.

5.3 Pages

PropertyRentaI Properties AboutUs FAQs Contact +8801626583370

Your Expat Property Brokers

Looking for Your Ideal Property?
[ Search Property Here

Our

Properties

Figure 5.3.1: Home page of “Property Rental”

This is the home page of Property Rental. If anyone wants to access the system then

he/she must go through the landing page.
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Enter Email I

l Enter Password I

Figure 5.3.2: Login page of “Property Rental”

In this section we can see the login page for both landlords and admin.

Upload Your Image

Your profile is not verified yet! Please verify your profile to add properties

Editable Mode

Enter Your Name

Say something about you

Enter Your WhatsApp Number

Enter Your Mobile Number |
Enter Your Office Mobile Number l
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[ J

Enter Your WhatsApp Number l

I Enter Your Office Mobile Number l

Select your date of birth

Date of Birth : [

Enter Your Nationality ‘

Upload your NID

- -
Upload Your NID Front Image Upload Your NID Back Image

Verify Profile

Figure 5.3.3: Landlord Profile page of “Property Rental”

In this section, Landlords can view and update their profile with necessary details.

Landlord profile needs to be completed to submit properties.

Edit

Enter Your Name ‘

Enter Your Mobile Number I

Your Email I

Figure 5.3.4: Admin Profile page of “Property Rental”
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This section allows admins to view and update their profiles with required details.

10 et | NS
A Home Page
i Properties Page
1 Aboutus v

il Fros
L Contact Us

A Lond Lord Profile & Properties

A Admin Sector v

Figure 5.3.5: Navigation Bar of “Property Rental”

Upload minimum 10 images

What s the property name?

Property Name ]

How much s the rent?

Property Price l

Property Uploading Date 2024-06-29

Select property status

@® Rented

QO Available

Select property type

® Flat

O Home
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L |

How many bathrooms?

Property Bathrooms l

Total Property Area

I Property Area ]

Say something about your property

Property Bio

Property Location Google Map Link

Property location google map link ‘

Property Documents l

Property Video Link l

Upload Praperty

Figure 5.3.6: Add Property Page of “Property Rental”

5.4 Feature Testing

The "Property Rental” platform is a web application designed to connect students with
landlords, facilitating the process of finding and renting accommodations. Thorough
feature testing is essential to ensure a seamless user experience and the proper

functioning of this platform. Here are some crucial feature tests to consider:

1. User Registration and Authentication
Validate the user registration process for both students and landlords.

Confirm that users can log in using their credentials without any issues.

2. Property Upload and Management

Test the property listing process to ensure landlords can provide titles, descriptions,
pricing, and upload photos and videos.

Ensure landlords can categorize and tag their properties by type (e.g., apartment, house,

dorm).
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3. Property Search and Filters
Verify that students can search for properties using keywords, location, and property type.

Test the filtering options for rent amount, number of bedrooms, bathrooms, and amenities.

4. User Profile Management
Test the creation and updating of user profiles for both students and landlords.
Verify that users can access their listed properties, bio, profile pictures, and favorite

properties.

5. User Interaction

Ensure that students can schedule viewings, send inquiries, and communicate with
landlords.

Test the ability of users to follow or unfollow landlords and receive updates on their
dashboard.

6. Notification System
Test notifications for new messages, scheduled viewings, and property updates.

Ensure that email notifications are sent as required.

7. Security Measures
Conduct vulnerability assessments to identify potential security issues such as cross-site
scripting or SQL injection.

Verify that user information and passwords are encrypted and stored securely.
8. Responsive Design

Test the platform’s usability on various devices and screen sizes.

Ensure the user interface adapts properly for tablet and mobile devices.
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9. Performance Testing
Evaluate the application’s response time under different loads to ensure it can handle
multiple users simultaneously.

Identify and optimize any slow-loading pages or components.

10. Accessibility Compliance
Conduct accessibility testing to ensure the platform meets WCAG standards and is usable
by people with disabilities.

11. Browser Compatibility
Test the application on different web browsers (e.g., Chrome, Firefox, Safari, Edge) to

ensure consistent functionality.

12. Data Backup and Recovery
Ensure that user-generated data, such as profiles, properties, and messages, are regularly
backed up and recoverable in case of data loss.

Verify that users can report inappropriate or offensive content.

13. User Reporting and Support
Ensure users can report inappropriate content or contact support for assistance.

14. API Testing with Postman

Test all API endpoints using Postman to ensure they return the correct responses and
handle various scenarios (e.g., valid data, invalid data, missing fields).

Verify the integration of front-end and back-end components through API testing.

Ensure proper handling of error messages and status codes in the API responses.
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CHAPTER 6

IMPACT ON SOCIETY, ENVIRONMENT AND
SUSTAINABILITY

6.1 Impact on Society

The "Property Rental” web application has a significant impact on society, particularly
within the context of student life and the housing market in university areas like DIU
(Daffodil International University). The platform addresses several societal challenges

and contributes positively in various ways:
Enhanced Accessibility to Housing

By offering a centralized platform for rental properties, "Property Rental" makes it easier
for students to find and secure accommodations. This improved accessibility helps reduce
the stress and uncertainty often associated with searching for housing, especially for

newcomers to the area.
Improved Student Well-being

Finding suitable and affordable housing is crucial for students' overall well-being.
"Property Rental” provides a user-friendly and efficient solution, ensuring that students
can focus more on their academic and social lives rather than worrying about housing

issues. This can lead to better academic performance and a more balanced lifestyle.
Economic Benefits

The platform supports the local economy by facilitating the rental market. Landlords
benefit from increased visibility and the ability to reach a wider audience, leading to
higher occupancy rates. Students, in turn, benefit from a competitive market where they
can find housing that fits their budget.
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Community Building

By connecting students with landlords and helping them find homes within the university
area, "Property Rental” fosters a sense of community. Students living near their
university are more likely to participate in campus activities and form social connections,

enhancing the overall university experience.
6.2 Environmental Impact

The "Property Rental” web application also has implications for the environment, both

positive and negative. Addressing these impacts is crucial for promoting sustainability:
Reduction in Travel and Resource Use

The digital nature of the platform reduces the need for physical travel when searching for
properties. Students can view listings and communicate with landlords online,
significantly cutting down on the carbon footprint associated with traditional house-

hunting methods.
Promotion of Efficient Use of Resources

The platform encourages efficient use of existing housing resources. By filling vacancies
promptly and ensuring that properties are rented out continuously, "Property Rental"
helps prevent wastage of housing resources. This efficient use of resources aligns with

sustainable living practices.
Potential for Encouraging Sustainable Practices

The platform can highlight properties with sustainable features, such as energy-efficient
appliances, solar panels, or proximity to public transportation. By doing so, "Property
Rental" can incentivize landlords to adopt sustainable practices and students to choose

environmentally friendly living options.
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6.3 Sustainability

Sustainability is a core consideration in the design and operation of the "Property Rental"
web application. The platform aims to promote long-term positive outcomes for both

users and the environment:;
Sustainable Business Model

The platform's business model focuses on continuous improvement and user satisfaction.
By regularly updating features based on user feedback and market trends, "Property
Rental” ensures it remains a valuable and reliable resource. This approach supports the
platform's long-term viability and success.

Energy Efficiency and Digital Infrastructure

Hosting the application on energy-efficient servers and using green hosting providers can
minimize the environmental impact of the platform's digital infrastructure. Additionally,

optimizing the application's code and performance can reduce energy consumption.
Encouraging Sustainable Living

"Property Rental” can incorporate educational content about sustainable living practices.
By providing tips and information on energy conservation, waste reduction, and
sustainable commuting, the platform can empower students to adopt eco-friendly habits

in their daily lives.

©Daffodil International University, Bangladesh 36



CHAPTER 7
CONCLUSION AND FUTURE SCOPE

7.1 Conclusion

The "Property Rental” web application has been designed to address the housing
challenges faced by students, particularly those at Daffodil International University
(DIU). By streamlining the rental process and providing a user-friendly interface, the
platform significantly simplifies the search for affordable and suitable accommodation. It
enhances the rental experience by offering comprehensive property listings, intuitive

search functionalities, and direct communication channels between tenants and landlords.

The application fosters a more efficient, transparent, and accessible housing market. It
reduces the time and effort required for students to find housing, ensures that landlords
can easily manage their property listings, and provides a secure and trustworthy
environment for both parties. The focus on affordability, convenience, and user
experience ensures that the platform meets the unique needs of student renters while also

benefiting landlords by increasing property visibility and occupancy rates.

Moreover, the "Property Rental" application contributes positively to the community by
enhancing student well-being, supporting academic success, and promoting a sense of
community among students living near their university. The platform's commitment to
transparency and reliability builds trust among users, further solidifying its role as a vital

resource for student housing.
7.2 Future Scope

While the "Property Rental” web application addresses many current challenges in the

student housing market, there are several areas for future development and improvement:
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Enhanced User Features: Future updates can include additional features such as
advanced filtering options, personalized property recommendations, and
integration with mapping services to provide insights into nearby amenities and

transportation options.

Mobile Application Development: Developing a mobile app version of the
platform would provide greater accessibility and convenience for users. Mobile
apps can offer push notifications for new listings, updates, and reminders,

enhancing the overall user experience.

Integration with Payment Systems: Integrating secure online payment systems
for rental transactions could streamline the rental process even further. This
feature would allow tenants to pay rent directly through the platform, simplifying
financial transactions and ensuring timely payments. A robust payment gateway
would provide a seamless and secure method for handling rent payments, security

deposits, and other financial transactions related to property rentals.

Virtual Reality Tours: Incorporating virtual reality (VR) tours of properties can
provide a more immersive experience for potential tenants, allowing them to
explore properties in detail without needing to visit them in person. This can be

especially useful for international students or those living far from the university.

Community and Social Features: Adding social features such as forums,

discussion boards, and tenant reviews can create a sense of community among
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users. These features can provide valuable insights, foster connections, and

enhance the overall user experience.

Sustainability Initiatives: Future developments could include features that
promote sustainable living, such as highlighting eco-friendly properties, providing

tips on energy conservation, and encouraging landlords to adopt green practices.

Data Analytics and Insights: Leveraging data analytics can provide valuable
insights into market trends, user preferences, and property performance. This
information can help landlords optimize their listings and assist the platform in

continually improving its services.

Expanded Geographic Coverage: Initially focused on DIU and its surrounding
areas, the platform can expand to include other universities and regions. This
expansion would broaden the user base and provide housing solutions to a larger

student population.
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Appendix A

Course Outcomes, Complex Engineering Problems (EP) and Complex

Engineering Activities (EA) Addressing

Title: Property Rental — A Web Application

Student ID: 201-15-3090

CO Description for FYDP

CO

CO Descriptions

PO

Phase -I

COo1

Integrate recently gained and previously acquired knowledge to identify a web
application problem for the Final Year Design Project (FYDP)

PO1

CO2

Analyze different aspects of the goals in designing a solution for this FYDP

PO2

CO3

Explore diverse problem domains through a literature review, delineate the
issues, and establish the goals for the FYDP

PO4

CO4

Perform economic evaluation and cost estimation and employ suitable project
management procedures throughout the development life cycle of the FYDP

PO11

Phase -11

CO5

Design and develop technical solutions and system components or processes that meet
specified requirements, ensuring compliance with public health and safety standards,
as well as considering cultural, socioeconomic, and environmental factors in this
FYDP

PO3

CO6

Choose and apply appropriate methodologies, resources, and contemporary
engineering and IT technologies to address complex engineering processes,
encompassing prediction and modeling, while adhering to relevant constraints in this
FYDP

PO5

CO7

Analyze societal, health, safety, legal, and cultural considerations, along with
associated responsibilities, in the context of professional engineering practice and the
resolution of this problem, employing logical reasoning guided by contextual
understanding.

PO6

CO8

Comprehend and evaluate the enduring sustainability and impact of professional
engineering endeavors in addressing intricate engineering challenges within social and
environmental frameworks.

PO7

CO9

Implement ethical principles and adhere to professional standards and norms in this
FYDP

POS8

CO10

Capable of operating proficiently both individually and as a team member or leader
across diverse teams and interdisciplinary settings in this FYDP.

PO9
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CO11 | Proficiently communicate with the engineering community and broader society| PO10
regarding complex engineering endeavors, including the ability to comprehend and
generate comprehensive reports and design documentation, as well as provide and
receive clear instructions throughout this FYDP.

CO12 | Acknowledge the importance of self-directed and life-long learning within the| PQ12
evolving landscape of technology, and possess the readiness and capability to engage
in lifelong learning endeavors.

Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex

Engineering Problems (EP), and Attainment of Complex Engineering
Activities (EA)
Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex Engineering
Problems (EP):
Justification
SN | EP Definition| Attainment CO (with Knowledge Profile) References
The project covers Engineering| Page no:
Fundamentals (K3) through  process
modeling, data design, and front-end  [16,19-
development, showcasing strong application| 26,29],
of engineering principles. The project
o | addresses Specialist Knowledge (K4) byl Section:
O integrating front-end and back-end design,
3 .g interaction design, and user experience (UX),| [3.1, 3.5,
= S | Utilizing Flutter for the front end, and| 3.6,5.1,
g 'S | TypeScript, Express.js, and MongoDB for 5.2]
= O the back end, the project demonstrates
§ 8 expertise in developing a comprehensive] Page no:
= O property rental web application. Additionally,
<] Yes 5 | the use of Vercel for deployment, Cloudinary] [27-36],
1. E 8 for image uploads, and Firebase for video .
= « | and file storage highlights the application of| S€ction:
= 8 modern web technologies in creating a robust| 41 4.2
A ~ | and scalable solution. [4.1,4.2,
- o 5.1,5.2,
o © 5.4]
LLl —
O
O
The project applies engineering practice & Page no:
design (K5) by integrating design
requirements such as user interface, security,| [18-26],
scalability, customization, compatibility,
accessibility, and reliability, ensuring a| Scetion:
robust and user-centric property rental web
[3.1, 3.5,
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application aligned with design principles.
The project addresses engineering practice
& technology (K6) by employing Flutter for
the front end, and TypeScript, Express.js,
MongoDB, Vercel, Cloudinary, and Firebase
for the back end, emphasizing secure,
scalable development. The use of Mongoose
for database management and Vercel for
deployment further underscores the project’s
commitment to modern, efficient, and
scalable development practices.

3.6]
Page no:
[28-30],
Section:

[4.1,4.2]

The project covers research literature (K8)
by reviewing analogous platforms, Ul/UX
studies, security protocols, personalization
algorithms, and industry trends. This
comprehensive review has enabled informed
decision-making for integrating innovative
features into the property rental web
application, ensuring it meets the needs of
users while staying current with industry best|
practices.

Page no:
[15-17],
Section:

[2.2]

Yes

N
EP2: Range of Conflicting Requirements
C02, and CO7

The project confronts Engineering Practice
EP-2 by addressing challenges such as
integrating diverse features while
maintaining user experience, balancing
security  with  functionality,  ensuring
scalability,  achieving  real-time  data
synchronization, adhering to evolving
industry standards, complying with privacy
regulations, and implementing effective
recommendation systems. These challenges
are met through careful planning, flexible
development, and continuous adaptation,
ensuring the property rental web application
remains robust, secure, and user-friendly.

Page no:
[13]
Section:

[2.3,2.4]
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o) The project tackles Engineering Practice EP-
£ 3 by prioritizing solutions such as
= contemporary front-end design for enhanced
g © user experience and selecting Flutter for| Page no:
2 8 streamlined front-end development. For the
T S back-end, technologies like TypeScript| [28-30],
3 g Yes & Express.js, and MongoDB are used,
© o | addressing challenges such as user interaction| ~Section:
P Q L
=4 O optimization, platform accessibility, a_md
2 scalability. These efforts ensure the creation| [4.1, 4.2]
& of a superior property rental web application,
a providing a seamless and efficient user|
experience.
o The project fulfills Engineering Practice EP-
% 4 by integrating insights from property rental
=z management into the development process| Page no:
© This  includes optimizing  workflows,
2 ) enhancing user experience, ensuring data) [15-17],
4 8 Yes S |security, and contributing to industry
E efficiency and effectiveness. By bridging| Section:
F Computer Science and Engineering with the
= property rental domain, the projectl [2.2,2.4]
m demonstrates an impact that extends beyond
traditional CSE boundaries.
5 &
8 8
s S Lo
5 X % No S N/A N/A
2o
i
- 2
g8
T & q::) g )
6 5% 5% No S N/A N/A
S£28
52
[72]
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° The project meets Complex Engineering
2 Problems (CEP), EP-7 by addressing high- Page no:
S level challenges across various stages off
é development. It ensures data integrity, [31-36],
7 T Yes 3 security, and performance in database _
' E, o implementation, optimizes user experience| Section:
= through intuitive front-end design, and
NG conducts comprehensive testing to guarantee| [5.1, 5.2,
o a robust and efficient property rental web 5.3]
application.
Addressing CO11 with Complex Engineering Activities (EA) [Some or all of the
following]:
SN EA Attainment (6{0) Justification References
Definition
The development of this system
" leverages a skilled team across
3 multiple domains, meticulously|
§ allocates financial resources for| Page no:
2 infrastructure,  marketing, and
= = | development, and utilizes tools like [30],
@ Yes O Android Studio along with various
1. =4 © programming languages, Section:
©
04 frameworks, and databases for
o effective execution. This [4.2]
5 comprehensive approach ensures a
robust and scalable property rental
web application.
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S
T .2
> G
2 - g No N/A N/A
<E
i
c
S
I
>
[@]
3 = No N/A N/A
™
<
L
S
2 This project emphasizes social
N impact and environmental
@ sustainability by enhancing the p ]
§ = efficiency of finding rental age no:
P accommaodations, promoting
4 ‘E % Yes sustainable living practices, and [37-38],
8= ensuring ethical considerations such Lo
c's . . Section:
(T as strong security, privacy, and
=3 transparent  business  practices. [5.4]
e These efforts foster societal well- '
3 being. and  contribute  to
& environmental stewardship.
h
The Comparative Analysis for
"Property Rental" evaluates market
2 competitors to highlight its unique Page no:
ks features, security measures,
E personalization, and  customer| [15-17],
5 s Yes engagement strategies. This
o analysis enriches market Section:
< understanding and informs strategic|
w decisions, enhancing the [2.1, 2.3]
application's competitiveness and
value proposition.
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Addressing CO (4, 9, 10, and 12):

SN| COs | Attainment Justification References
The project captures CO4 by integrating
financial management practices such as
budgeting, resource allocation, cost .
. e - . Page no:
management, and risk mitigation. This [12-13]
1 CO4 Yes approach  ensures  efficient  fund S
P - . Section:
distribution, monitors expenditures, and
S Y . [1.4]
identifies optimization areas while
maintaining high quality throughout the
development process.
The project upholds ethical practices by
prioritizing user privacy, maintaining
transparency in data usage, providing )
. . . Page no:
fair suggestions, respecting cultural [39]
2 CO9 Yes sensitivities, and promoting .
- Section:
accessibility. These efforts foster trust, [6.2]
transparency, and integrity among '
stakeholders involved in the property
rental web application.
3 CO010 No N/A N/A
The project's implementation phase
emphasizes lifelong learning through
diverse testing protocols, automated
frameworks, and CI/CD pipelines. Page no:
4 co12 Yes _These aspects  ensure  ongoing [31-37],_
improvement and  adaptation to Section:
emerging technological trends, with [5.1,5.4]
results analysis refining the property
rental platform for enhanced
effectiveness over time.
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