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Abstract

Rupali Bank Limited, a big bank, offered me an internship chance. It has numerous
branches, offices, and ATMs throughout the country. They must appropriately manage the
locations they rent for their offices. They perform numerous responsibilities connected to
renting out space, such as opening new branches. renewing leases and relocating offices
are two examples. They also have to maintain their licenses up to date.

During doing these types of activities it is often found that the rent proposal is not sent from
the concerned divisional office in due time. Even the proposals are received far later than
the expiry date of the rent deed agreement. Staying in a building after the expiration of the
agreement is illegal and risky which may be the cause of unexpected situations. Sometimes
Building owners take the opportunity of expiration of agreement and demand an excessive
rate of rent in comparison with the rent of other financial institutions of the same area. In this
situation sometimes authority shifts the branch under compulsion. .

The bank intends to develop 'House Rent Management System' software to monitor their
rental agreements in order to address these difficulties.This is the task they have allocated
to me. To build this project, I'm using Laravel and React. This combination lets you construct
modern, engaging, and robust online apps by combining the capabilities of both
technologies.This software will assist them in keeping track of all rental information and will
alleviate all of their troubles with this issue.
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Chapter 1

Introduction

Internships are an important way for students to obtain practical experience, match their
career goals, and realize their full potential. They help students improve their skills by
bridging the gap between academic understanding and real-world application. Independent
University in Bangladesh offers internships as part of its "Computer Science and
Engineering" degree, which is required for graduation. As an undergrad, | recently finished a
three-month internship at the prestigious "Rupali Bank Limited." In this report, | will discuss
my internship at Rupali Bank, including details on the work | did, the valuable lessons |
learned, and how this experience aided my professional development.

1.1 Overview/Background of the Work

I Joined Rupali Bank Limited as an Intern on 31 July 2023. As part of my internship, | got the
opportunity to work on one of their projects, House Rent Management System. This project
is built using Laravel, React, Shadcn/ui, MySQL and other javascript libraries and packages.
| used React for the frontend part of the project, Laravel for the backend, MySQL for the
database and Shadcn/ui for styling.

The component-based architecture of React enables for the construction of reusable Ul
components, making complex user interfaces easier to build and maintain. Laravel is a
robust and well-documented PHP framework that includes capabilities such as routing,
authentication, database connections with Eloquent, and request middleware. Laravel is
great for creating RESTful APIs that the React frontend can utilize to communicate with the
backend. MySQL is a well-known relational database management system that is well-suited
for structured data storage and retrieval. Shadcn/ui provides pre-designed Ul components
and styles that can be changed to meet the visual design requirements of the project.

So there are almost 586 offices of this bank around the country. Most of those offices are
rented. They often face problems. Sometimes, they get rent proposals very late from the
divisional office, even after their rental agreements have expired. To solve these issues, the
bank wants to create House Rent Management software to monitor their rental agreements.



1.2 Objectives

This system was designed with specific goals in mind, they are as follows:

Create a central data archive to manage and supervise all rent-related actions.

[ ]
e Knowing which office’s rental agreement needs to be renewed beforehand.
e Digitalize the rental management process making it more easy and efficient.
e Developing a super friendly application for the user.

1.3 Scope

The scopes of this project are as follows:

Data Archive: Create a single data repository to manage and oversee all rent-related
activities at Rupali Bank Limited. This archive will contain rental information on branches,
sub-branches, collecting booths, and ATM booths.

Risk-Based Classification: Implementing a risk-based classification system (Red, Yellow,
Green) for branches based on the expiration dates of rent agreements. This classification
will assist in prioritizing activities and decision-making by identifying branches that are more
likely to face illegal or operational challenges as a result of expiring agreements.

Rent Renewals on Time: Ensure that branch rent renewal agreements are completed on
time and before the present agreements expire. This goal attempts to prevent illegal building
occupations and minimize operating disruptions.

Authentication: The program provides a simple and user-friendly sign-in experience. After
you sign in, you may simply view the services that are accessible for your unigue user role.



Chapter 2

Literature Review

2.1 Relationship with Undergraduate Studies

During my bachelor's degree studies at IUB, | received essential information and abilities
that were crucial in the development of the "House Rent Management System." Working on
this project would have been far more difficult without the solid foundation | got from these
classes. Some of the most important courses that influenced my project work include:

Object-Oriented Java Programming (CSE213): This course gave me a good foundation in
object-oriented programming (OOP) ideas.

Web Application Development (CSE309): In this course | learned Laravel, PHP,
Javascript. This course helps me to get started with the language and framework that I'm
using in this project.

System Analysis and Design (CSE307): The principles | learnt in this course, notably
requirement analysis and diagram creation, aided my comprehension of customer
requirements significantly. This understanding helped me design the project appropriately.

Database Management (CSE304): This course introduced me to fundamental concepts like
entity-relationship diagrams, MySQL and database design. In my project, | used these
concepts while creating the project's database utilizing MySQL.

Data Structures and Algorithms (CSE203 & 211): These courses helped me better
understand core programming ideas, which came in handy while dealing with the
architecture of a new programming language during the project.

2.2 Related works

This project is just for internal use within Rupali Bank and is not intended for public use.
There are a lot of projects similar to this. Some of them are mentioned below:

1.
e Source code: https://github.com/Shahed-Chy-Suzan/property-listing
e Language: PHP, Blade, Shell
2.
e Source code: https://github.com/Shahed-Chy-Suzan/HouseRental
e Language: PHP, Blade, Digital command Language, others
3.

e Source code: https://github.com/sheikhshakil/rentopedia-public
e Language: EJS, javaScript, CSS



https://github.com/Shahed-Chy-Suzan/property-listing
https://github.com/Shahed-Chy-Suzan/HouseRental
https://github.com/sheikhshakil/rentopedia-public
https://github.com/sheikhshakil/rentopedia-public

Chapter 3

Project Management & Financing

3.1 Work Breakdown Structure

There are several jobs that must be completed as part of a project. The Work Breakdown
Structure (WBS) is a diagram that depicts how various tasks are connected and
arranged. It is beneficial to divide the project into smaller, more manageable chunks. The
work breakdown structure (WBS) can help project managers plan and manage their
projects more effectively. The work breakdown structure (WBS) may help with things like
allocating resources, assigning tasks to team members, and monitoring project status.
The WBS may also be used in conjunction with a Gantt chart, which is a diagram that
depicts when each job should begin and end. This manner, the team will know what to
do and when to do it. The work breakdown structure (WBS) is critical for project
management since it aids in planning, doing, and regulating.

House Rent Management
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3.2 Process/Activity wise Time Distribution

When determining the duration of a project, it's critical to break it down into all of the distinct
activities that must be completed. One important aspect of this is determining the "critical
path." This is the most crucial sequence of jobs that needs to be fion time to ensure that the
entire project stays on track. The critical route is defined by the fact that each job in it is
dependent on the one before it being completed. As a result, if one item in the critical route
is delayed, it might disrupt the entire project timeframe. It's like a chain reaction where
everything has to happen in the proper order and on time for the project to be completed.
The project consists of a detailed list of activities and processes that must be completed in a
specified order to achieve the intended result. Project managers may efficiently plan and
assign resources to ensure the project stays on track by looking at the critical path and
understanding how activities rely on each other in terms of time and completing its tasks on
schedule.

System Analysis System Architechture & Design
Requirement Gathering 1Day System architecture design 2Days
Functional & Non Functional — Database Dasign 2Days
reguirement analysis 1Day 1
L ) » System User Interface 4Days
Feasibility Analysis 1Day
Content Planning & Implement 30ays
Cost & Schedule 1Day
August 7, 2023 11days August 22, 2023

August 1, 2023 ddays August 6, 2023
> )
Test & Publish System Development

Test Features 3Days Environment Setup 1Days

Debug & Retest 5Days Frontend Design 10Days

MySQL setup 1Day API Creation TDays "
Publish & setup in clients Device 1Day I Database Design 3Days

Handover Testing 1Day Server Deployment 2Days
[ September 25, 2023 11days October 10, 2023 ‘ { August 23, 2023 23days September24, 2023 ‘

‘ August 1, 2023 49Days October 10, 2023 l

Figure 3.2 Time Distribution



3.3 Gantt Chart

During the application project's planning phase,Gantt chart is used for monitoring and
visualizing project timelines. Gantt charts provide useful information about job
dependencies, progress monitoring, prioritizing, and resource allocation. These bar
chart-style charts give a clear and simple overview of jobs as well as their corresponding
deadlines. The primary resources selected for our project were the developers, and the
critical assets comprised office PCs and servers necessary for execution. Each team
member was allocated distinct duties with related dates, and their coordinated efforts
resulted in the project's successful completion.

Wieck 1 2 3 4 5 6 7

Requirement gathering J
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MySQL setup

Public & setup in client Device

Handover Testing

Figure 3.3 Gantt Chart



3.4 Process/Activity wise Resource Allocation

The developers are crucial to this project. Following that are the office Computers and
the servers, which are required to complete the project. | completed this job entirely on
my own. Each project stage is described in full below.

Requirement Analysis: During the first week, the supervisor and | had in-depth
conversations to determine the project's needs. This included selecting the best
software/technology stack, describing key functionality, and assessing the resources at
our disposal.

Planning: Several planning sessions were held in order to create a complete project
roadmap. Throughout this process, | carefully addressed numerous components such as
the overall project framework, task breakdown, creating attainable milestones, and
establishing clear deadlines to guarantee timely development.

Design: During the design process, we concentrated on making the application pages
appear excellent. | was involved in the design of the user interface and experience. |
utilized tools like FIGMA to produce both high-level and detailed mockups for the project.
This gave us a clear image of what the program might perform.

Implementation: The development process began after the design specifications were
finalized. As a developer, my major emphasis was on writing functional code for the
application's backend, ensuring the seamless execution of the planned features and
functions.

Testing: Testing was an essential component of the entire development process. We
initiated testing methods as soon as a new feature was implemented to discover and fix
any faults or errors. We did unit testing at the end of the implementation process to
ensure the application's stability and reliability.

Deployment: We discovered that the project was running behind time after We
completed the testing phase. To guarantee a seamless launch of the application, We
had to work extra hard to speed up the deployment process and address any lingering
difficulties or errors.

Task Start Date End Date Duration | Complete

System Analysis Aug 1st, 2023 Aug 6th, 2023 4 Days 20%

System Architecture & | Aug 7th, 2023 Aug 22th, 2023 [ 11 Days | 20%
Design

System Development Aug 23th, 2023 Sep 24th, 2023 | 23 Days | 40%

Test & Development Sep 25th, 2023 | Oct 10th, 2023 11 Days | 20%

Total 49 Days | 100%

Table 3.1 Process/ Activity wise Resource Allocation



3.5 Estimated Costing

Some factors influence the cost of software. They are as follows:
1. Development Costs (50,000tk):

e The software is created by a team of individuals that specialize in various tasks such
as development, design, and testing. They are paid by the hour for their services.
The overall cost of the app is determined by the number of hours worked and the
hourly rate.

2. Infrastructure Fees (25,000tk):

e To function, the app requires servers, hosting services, and other resources. These
items are expensive. The more the software does and the more difficult it is to create,
the more money it costs.

3. Maintenance Fees (20,000tk):

e When the app is finished, it will still require some maintenance to keep it working
well. This include repairing bugs, improving it, and adding new features.

Cost Estimation

Task Cost Amount in BDT
Development 50,000tk
Infrastructure 25,000tk
Maintenance 20,000tk
Total 95,000tk

Table 3.2 Estimated Costing



Chapter 4

Methodology

This chapter describes how we approach our project. We explain what we do and the rules
we must follow. Choosing the best way to do things is critical because it allows us to fulfill
our project goals while also utilizing the best ways in our sector. The strategy we've chosen
allows us to work on the application in an organized manner while also utilizing cutting-edge
technologies.

The Software Development Life Cycle (SDLC) is similar to a project management plan. It
depicts the various processes involved in developing an information system, from
conception to maintenance. There are numerous SDLC approaches, each with its own set of
processes and procedures for ensuring the project's success. For this project, | picked the
agile methodology. Agile is all about taking incremental steps and communicating frequently
with the individuals that want the system. It's not about doing everything all at once, but
about improving it gradually.

With Agile, | had to keep discussing and getting feedback all the time, and | had to keep
improving things. This way, | could make quick changes if necessary. The goal was to
ensure that the solution | designed was exactly what the customers desired.

Evaluation of
processes and
current structure

Application,

| |
e Ag I | e

and

implementation Methﬂdﬂ'ﬂgy

Suggestions for
improvement
and process

Application = iy
PR optimization

tog Eﬂm; with 3

the client

Figure 4.1 Agile Development
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4.1 Why Agile for this project?

We picked the Agile methodology for our project since it provides several advantages in the
development of a software. One significant advantage is the staged software release, which
allows us to make constant enhancements and obtain feedback. The Agile technique of
segmenting the development process helps us to identify and fix problems early on. This
iterative technique improves productivity while lowering the likelihood of costly mistakes.
When development began, there was a shortage of information in the project's needs
section, but these data were eventually supplied as the project progressed. As new features
and design upgrades arrived, they were gradually included in accordance with Agile
principles. A portion of the coding work was implemented each day, followed by a meeting
between the development team and the management committee to confirm that the created
functionality matched the standards and requirements, with any proposed improvements
applied appropriately.
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Chapter 5

Body of the Project

The project chapter's content contains all of the project specifics. Readers will find detailed
information on the project here, including a project summary, requirements analysis, system
assessment, system design, development, and testing, all of which will be thoroughly
documented.

5.1 Work Description

This project's goal is to develop a single data repository to monitor and supervise all rent-
related activities. Because they have a large number of offices all around the country. All
rent-related actions are managed by the head office. The goal of this initiative is to
determine whose offices' leasing agreements need to be renewed ahead of time. Typically,
the local office tells the Zonal office, the Zonal office informs the Divisional office, and the
Divisional office informs the Head office. When they notify the Head Office, it is sometimes
too late to extend the arrangement. The entire point of this is to prevent this from happening.
They can use this initiative to see which offices' leasing agreements need to be renewed.

5.2 Requirement Analysis

Rich Picture

Admin

{é} Create/update/delete listings

|-
7
©

2

B:

AN

\aa

o,{
S

HRMS
view rental-infos/ view rental-infos/
Filter listings/ Filter listings/
View Chart View Chart

Database

Figure 5.1 Rich Picture



5.2.1 Functional Requirements

12

Name of the function: View rental-information

Process: Output:

1. Sign into the website 1. The user will view all the

2. Click on the navbar icon on rental-info at the left side of
the top right. the page.

3. The drop down will 2. The right side of the
appear.Click on the “Rental page will load a map with
Info”. The user will be the latitude and longitude
redirected to /rental-infos end | of dhaka.
point. 3.1f the user click on one of

the rental card the map will
load the location of that
rental-info

Priority:
High

Precondition:
» Users should have proper access to the system.

* Users should be familiar with the system.

» System should be able to request database for data

+ System should be able to receive data from the database based on the send request.

Post condition:

» The user views list of rental-infos and a map

» The user stays within the interface

If there is no data found, an alternative component will be shown to the user.

Name of the function: create a listing

Process: Output:

1. Sign into the website 1. After updating a listing, a

2. Click on the navbar icon on toast message will be
the top right. shown.

3. The drop down will 2. If listing is successfully
appear.Click on the “Rental updated then the user will
Info”. The user will be be redirected to the
redirected to /listings end /listings end point
point.

4. There will be a table
containing all the lists.Each
table has an action
colum.Click on the 3 dots.
New option will appear in the
window. Click on the update
option.

5. The user will be redirected to
listings/[listingld]/edit. listingld
will be the id of that listing
user going to update.

6. User will view a form filled

Priority:
High
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with all the listing values.

7. Users can change field
values.

8. After updating the value, the
user will click the “Save
changes” button to update
the listing.

Precondition:

» Users should have proper access to the system. Only admin have the access to this
option.

» Users should be familiar with the system.

» System should be able to request database for data

+ System should be able to receive data from the database based on the send request.

Post condition:

* The user views a listing form filled will the value of that specific listing

* The user stays within the interface

Alternative Options:

* The user views a listing form.
» The user stays within the interface.

* If any of the fields is missing the form will not be submitted and an error message will
be shown to the user.

Name of the function: update a listing

Process: Qutput: Priority:
1. Sign into the website 1. After updating a listing a | High
2. Click on the navbar icon on toast message will be
the top right. shown.
3. The drop down will 2. If listing is successfully
appear.Click on the “Rental updated then the user will
Info”. The user will be be redirected to the
redirected to /listings end /listings end point
point.

4. The user will view a table with
all the listings. Each listing
has an action.

5. Click on the 3 dots. Three
options will appear on the
screen. Click on the update
option. Then the user will be
redirected to a new page with
endpoint
llistings/[listingld]/edit. The
listingld will be the id of the
listing user that wants to
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update.

6. User will view a form filled
with the listing value. Users
can change the value.

7. After changing values users
have to click on the Save
changes button to update the
listing.

Precondition:

» Users should have proper access to the system. Only admin have the access to this
option.

» Users should be familiar with the system.

» System should be able to request database for data

+ System should be able to receive data from the database based on the send request.

Post condition:

* The user views a listing form filled with the value of a specific listing.

* The user stays within the interface.

Alternative Options:

+ If any of the fields is missing the form will not be submitted and an error message will
be shown to the user.

 If the listingld is invalid user will not be redirected to the correct page.

Name of the function: Delete a listing

Process: Output: Priority:
1. Sign into the website 1. Atfter clicking on delete a | High
2. Click on the navbar icon on toast message will be
the top right. shown.
3. The drop down will 2. If listing is successfully
appear.Click on the “Rental deleted then the user will
Info”. The user will be be redirected to the
redirected to /listings end llistings endpoint and the
point. dialog box will be closed

4. The user will view a table with
all the listings. Each listing
has an action.

5. Click on the 3 dots. Three
options will appear on the
screen. Click on the delete
option. A dialog box will
appear in front of the user.

6. If the user clicks cancel
nothing happens. The dialog
box will be closed .

7. If the user clicks on the delete
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button the listing will be
deleted.

Precondition:

» Users should have proper access to the system. Only the admin has the access to
delete a listing .

* Users should be familiar with the system.

» System should be able to request database for data

» System should be able to receive data from the database based on the send request.

Post condition:

» The user views a listing table.

» The user stays within the interface.

Alternative Options:

 If the listingld is invalid user will not be redirected to the correct page.

Name of the function: View filtered rental-information

Process: Output: Priority:
1. Sign into the website 1. The user will view High
2. Click on the navbar icon on filtered rental-info at the left

the top right. side of the page.

3. The drop down will 2. The right side of the
appear.Click on the “Rental page will load a map with
Info”. The user will be the latitude and longitude
redirected to /rental-infos end | of dhaka.
point. 3.1f the user click on one of

4. Rental info list can be filtered [ the rental card the map will
by rental_type, division, load the location of that
district, upazila, approval. rental-info

Precondition:
» Users should have proper access to the system.

» Users should be familiar with the system.

» System should be able to request database for data

» System should be able to receive data from the database based on the send request.

Post condition:

» The user views list of rental-infos and a map
» The user stays within the interface

If there is no data found, an alternative component will be shown to the user.

Table 5.1 Functional Requirement
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5.2.2 Non-Functional Requirements
1. Performance Requirements

The output of the program is critical for evaluating its performance, and having defined
requirements is necessary for researching a system. Under heavy workload conditions,
HRMS should be able to use quick, optimal responses that are tailored to the user's needs.

2. Safety Requirements

HRMS needs to have a backup of the database with only top-level management and
dedicated stakeholders having access. In this system, ineligible users should be denied
access. Finally, the system must deal with data entry errors caused by unreliable connection
during system setup or data entering.

3. Security Requirements

HRMS must have perfect data integrity, as well as the ability to detect and stop unwanted
access to sensitive data (data breach) and system configuration. Any data loss caused by
backend services such as database breakdown or unwanted deletion must be avoided and
handled by the system.

4. Software Quality Attributes

Availability:HRMS will be able to maintain data integrity, be dependable, and provide
secure confidentiality qualities in all security elements. During a system outage, all system
data will be accessible as well as data backup functionality.

Interoperability: HRMS will be able to interact and operate in concert with the frontend and
backend portions of the system, as well as perform specific analytical and instructive
activities. Because data can be transmitted between two or more systems and also
understood by each system, HRMS should be able to handle semantic interoperability.

Performance: HRMS must be available to work and must adhere to strict time constraints.
Because the software's data, analytical properties, and CRUD activities are all handled by
cloud-based servers, the application's overall time, timing bounds and loading issues will be
considerably reduced.

Testability: No meaningful remarks can be made at this time because the system is still in
the design and development stage. However, software testing specialists should still be able
to execute tests based on preset criteria. Under development testing criteria, the system
should evaluate how easy it is for software Quality assurance engineers. Engineers should
be able to use a variety of techniques in the system, including encapsulation, interfaces,
patterns, reduced coupling, and more.

Security: HRMS must have perfect data integrity, as well as the ability to detect and stop
unwanted access to sensitive data (data breach) and system configuration. Any data loss
caused by backend services such as database breakdown or unwanted deletion must be
avoided and handled by the system. It is critical for System Tester specialists to undertake
updated security checks on systems on a frequent basis.

Usability: HRMS is meant to be simple to use in order to maximize user usage. All of the
system's user task criteria should be met.

Functionality: HRMS is able to achieve the highest level of functional and specification
conformance. As it adheres to the critical, requirement, and design phases of modern
applications, it achieves the highest desirable functionality for the system during the early
stages of software testing.

Finally, because HRMS ensures that all of the above features are available, we are able to
maintain and develop a balanced and highly functional web-application for our clients.
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5.3 System Analysis

5.3.1  Six Element Analysis

Process | Human | Hardware Software | Database Network
(Computing)

Login All Phone/Tablet/PC | HRMS retrieve data by email Internet
Add Admin | Phone/Tablet/PC | HRMS store data to database Internet
Listing

Update Admin | Phone/Tablet/PC [ HRMS update data of the Internet
Listing specific listing to

database

Delete Admin | Phone/Tablet/PC [ HRMS delete data of the specific | Internet

Listing listing from database
Show All Phone/Tablet/PC | HRMS retrieve data of the Internet
Listing specific listing from

database
Show All Phone/Tablet/PC | HRMS retrieve all listings from Internet
All database
Listing

Table 5.2 Six element analysis

5.3.2 Feasibility Analysis

The HRMS (House Rent Management System) project is mostly dependent on feasibility
studies to see if it is a good idea and if we can make it operate efficiently. We do many sorts
of feasibility studies to examine various aspects of the project to determine if they make
sense.

Technical Feasibility:

In this evaluation, we examine the present resources, such as hardware, software, and
technology, to establish the technical feasibility of the project. We discuss future
enhancements and the expertise of the developers involved. HRMS, being a CRUDprogram,
allows for simple scaling based on user numbers. Nonetheless, the program's technological
intricacy may provide issues for users who are unfamiliar with technical subjects.

Operational Feasibility:

This evaluation focuses on how well the software does the activities necessary to address
business difficulties and fulfill user demands. It considers the people involved, particularly
the software development team, and imagines how the program will work and function once
it has been produced and implemented. The HRMS application is mostly used by Rupali
Bank employees, and it is written in English.

Economic Feasibility:

The goal of this study is to establish whether the software can help the firm's financial
growth. It comprises evaluating the costs involved with the software development team,
estimating hardware and software costs, and reviewing the costs related with the feasibility
study. The aim is to make sure that the HRMS project is a profitable investment for the
clients. The time saved and exact computations offered by HRMS will rapidly justify the
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product's cost. A rigorous feasibility analysis ensures that HRMS is not only technically
viable and operationally ready, but also economically beneficial. It provides the project team
with the knowledge they need to make educated decisions, address potential difficulties, and
maximize their chances of success.

5.3.3  Problem Solution Analysis

Problem analysis requires recognizing and precisely outlining the difficulties that demand
attention, whereas problem resolution focuses on identifying solutions that correspond with
the problem's criteria and limits. Multiple issues with the Shaharjo project were identified,
and remedies were devised.

5.3.4  Effect and Constraints Analysis

Numerous restrictions have been found that have influenced the development and execution
of the solution, affecting numerous project factors such as the budget, timeframe, and
scope.

Budget Impact: The financial limitation is crucial in defining the project's resources and
length. It has a direct impact on the amount of people who can be employed, as well as the
overall development process. The budget determines the size, scope, and availability of
necessary resources for the project.

Time Impact: The money and time restrictions are inextricably linked. The project's
schedule is mainly dependent on the authorized funding. A two-month schedule was set for
the HRMS project, with an October 30th deadline. This time limitation puts additional burden
on the development team, mandating effective planning and execution to accomplish the
project's objectives within the timeframe specified.

Scope Impact: The scope constraint establishes the project's boundaries and needs. It
determines if the project's set requirements can be satisfied. Close monitoring of project
requirements is required during the development period. If a deadline approaches, changes
to the project's scope, delayed delivery, or prioritizing of certain features may be required.
This limitation necessitates continuous conversations, evaluations, and meetings in order to
maintain the project's quality.

Implementation Impact: HRMS adoption greatly improves the manual rental management
procedure. Initially, not all stakeholders understood the significance and benefits of this
digital solution. However, as the system revolutionizes maintenance and general ease, all
parties involved stand to benefit. The system has some outstanding characteristics.

Adaptation Constraint: The change from a wholly manual process to a digital HRMS system
provides a difficulty in terms of adjusting to the new platform. It takes time for people to
become acquainted with the digital interface. Furthermore, original project needs were not
completely resolved, resulting in continuous discussions and the introduction of additional
requirements. However, these modifications did not demand a total project restart.
Management separated the requirements into manageable milestones within the delivery
date, ensuring that the project was completed on time.

5.4 System Design



5.4.1 UML Diagrams

Entity Relationship Diagram

UML diagrams are similar to visual maps created with the Unified Modeling Language

(UML). They assist us in displaying various components of a software program in a

consistent manner. Actors, roles, actions, classes, or objects can all play these roles. UML
diagrams are useful for understanding, altering, storing, or writing down information about a
system. They're fantastic because they allow software specialists, designers, and project
participants to understand how a complicated software system is designed, how it functions,

and how different elements are linked. This makes it easy to learn and discuss.

HRME .J

User

+ id: string

+ email: string

+ password: string
+ username: string
+ is_admin: boolean

+ createdAl date

+ updatedat: date

have

—————0=

Listing

belongs

+ id: string

+ pffice_name: siring

+ previous_name: string

+ type_of_rent: int

+ head_office_approval. boolean

+ head_office_approval_date: date
+ building_type: string
+year_of_construction: year

+ floor_space: double
+rent_per_sqft: double

+ tensure_of_lease_aggrement: string
+ start_date: date

+ expiry_date_of_aggrement. date
+ address: string

+ division: siring

+ district. string

+ upazila: string

+ longitude: string

+ |atitude: string

+ status: int

+ floor_position: string

+ create(): wvoid
+ store(): void

+ edi(); woid

+ update(). void
+ show(): void

+ destroy(): void
+ index(): void

Use Case Diagram

Figure 5.2 Entity Relationship Diagram
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Figure 5.3 Use Case Diagram

User Interface

Web Application

Database

®
!

view dashboard

right side dropdown

Clicks on lisitngs from top

Receive the request

Load new interface

Click on add new

New listing form

Receive the request

Load new interface

Fill out the form

update listing table

(ShOW success message and) =

Receive updated data
from database

°

run sql query for
[ 7\ storing data

Figure 5.4 Activity Diagram for add listings
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5 Activity Diagram for updating listings

User Interface

Web Application

Database

l

view dashboard

licks on lisitngs from top
right side dropdown

Cc

Receive the request

Load new interface

Click on add new
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Receive the request

Load new interface
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Click on delete from the
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show a dialog box

Load new interface

receive request for

Gelete >1=>
no
( show listing table )ﬁ
4 [

deleting a listing

get id from request

Receive updated data from
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%

®

"

run sql query for deleting that
specific listing

)

(

Figure 5.6 Activity Diagram for deleting a listing
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User Interface

Web Application

Database

l

view dashboard

Clicks on lisitngs from top
right side dropdown

Receive the request

Receive data from databasew

Load new interface

C show all listing in a table )

®

( run sql query for all listings )

Figure 5.7 Activity Diagram for all listings

User Interface

Web Application

Database

!

view dashboard

Clicks on critical lisitngs from top
right side dropdown

Receive the request

Receive data from database)

Load new interface

C show all listing in a table )

)

run sql query for all listings those have less that
6 months time remain to expire their rental
aggrement

Figure 5.8 Activity Diagram for critical listings
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Figure 5.9 Activity Diagram for expired listings

54.2 Architecture

Software architecture is a collection of decisions made during the software development
process that are impacted by a variety of circumstances. It provides the framework for
assuring critical system characteristics such as adaptability, security, performance,
traceability, and availability. Furthermore, it serves as a channel of communication among
many parties. The software architecture is at the heart of every system, and changing it after
it has been established may be costly and time-consuming. As a result, each option has
substantial ramifications for completing project needs within specified constraints. For
implementation, we used the Model-ViewController (MVC) software architecture paradigm.

The Model-View-Controller (MVC) pattern is a popular software architecture idea that is
used in a variety of programming languages and frameworks. It is extensively used in
programming languages like as Python, PHP, Ruby, JavaScript, and others, especially in the
creation of web and mobile apps. Because the user's input is already presented in an
academic fashion, no rewriting is required. The MVC architectural pattern, in essence,
separates a program into three distinct and well-defined components:

1. Model.
2. The view.
3. The controller.

Model:

- The Model houses the business rules as well as the application data.

- It is concerned with data structures and database interactions.

- The Model manipulates and computes data.

- Any data updates are communicated to the Views.

- In web applications, the Model communicates with the database to get and save data.

View:

- The View is in charge of displaying data as well as handling user interface interactions.
- It displays user information in a visually pleasing manner.

- User input is sent to the Controller for processing.

- It can monitor Model changes and update its display accordingly.

- HTML templates are frequently utilized by the View in web applications to produce web
pages.



Controller:

- It serves as a go-between for the Model and the View.

- It responds to user input.

- The Controller can use Model methods to do specified tasks.

- It updates the View to reflect any changes in the Model.
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- The Controller is used in web applications to send HTTP requests, interact with the Model,
and pick the appropriate View.

~——  MODEL o
Updates Manipulates
N
VIEW CONTROLLER
™\
Sees Uses
—>| USER |——

Figure 5.10 Model View Controller Architecture

5.5 Implementation

The technical aspects of designing and deploying the system are highlighted in the HRMS
implementation section. This stage involves converting the requirements and design into a
fully functional software solution. Here are two examples of screenshots, one for

programming and one for database design.

5.5.1 Frontend
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Figure 5.11 Frontend Screenshots

Figure 5.12 Backend Screens

5.5.3 Routing
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)->middle

Figure 5.13 Routing Screenshots

5.5.4 Database

P EISever 127001 > B Database flat management FP
# Structure L] SQL v Search Query = Export e Import ° Operations 27 Privileges Routines () Events =2 Triggers. ® Tracking ¥ More
Filters

Containing the word.

Table « Action Rows & Type Collation Size Overhead
O districts Browse [ Structure % Search 3« Insert §§ Empty @ Drop 64 InnoDB  utf8mb4_unicode_ci  16.6 KiB -
[J divisions Browse i Structure % Search zo-:' Insert § Empty & Drop 8 InnoDB utf@mb4_unicode_ci 16.0 KiB -
O failed_jobs Browse [ Structure % Search ¢ Insert §§ Empty @ Drop 0 InnoDB utf8mb4_unicode_ci  32.8 KiB =
[ listings Browse (}x Structure & Search 3Fe Insert & Empty @ Drop 6 InnoDB utf8mb4_unicode ci  16.6 KiB -
O migrations Browse [ Structure ‘# Search :o-s Insert §§ Empty & Drop 9 InnoDB utf8mb4_unicode_ci 16.0 KiB B
[J password_resets Browse [lr Structure 4 Search 3« Insert % Empty @ Drop @ InnoDB utf8mb4_unicode_ci  16.0 KiB =
(J personal_access_tokens Browse [ Structure % Search }: Insert §§ Empty @ Drop @ InnoDB utf8mb4_unicode_ci  48.@ KiB =
[J unions Browse 4t Structure & Search 3« Insert i Empty @ Drop 4,540 InnoDB utf8mb4_unicode_ci 496.0 KiB =
O upazilas Browse [ Structure % Search 3« Insert §§ Empty @ Drop 491 InnoDB  utf8mb4_unicode_ci  86.8 KiB -
[J wusers Browse (J# Structure # Search 3-:' Insert § Empty & Drop 1 InnoDB utf8mb4_unicode_ci  32.@ KiB =

10 tables Sum 5,115 InnoDB utf8mbd_general_ci 768.6 KiB e B
t_ O checkall With selected v

(&) Print §& Data dictionary

o Create table

Name Number of columns: | 4

Go
m Console

Figure 5.14 Database Screenshots

5.6 Testing

The testing phase of a project is critical for ensuring that the system works properly, fits the
requirements, and produces a great experience for users. We employ a variety of testing
methodologies to comprehensively examine functionality, quality of service, safety, and
usability.

5.6.1 Input
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Test Case Id Test Scenario Test Input

TCO001 User Sign in User credentials (email,
password)

TC002 Add Listing Listing details( office name,
previous name, address,
division, district, upazila,
rent type, building type,
head office approval,
rent/sqft, start date, end
date, construction date, floor
space, floor position,
location )

Table 5.2 Input table with Field
Login
admin@gmail.com
Password
Figure 5.15 Input test case TC001 Screenshoot
Create Listing
Office Name Previous Name Address Division
Nadine Foster Dora Norman In voluptatibus magn Barisal
District Upazila Rent Type Rent/sqrft
Patuakhali Dumki Yearly 34
Building type Start Date Tensure Floor space
D Gun September 1st, 2023 45 84

Lease

Construction Date

September 1st, 2023

Where is your office located?

®

Select floor position
Headoffice approval

1 2

Figure 5.16 Inﬁtjt test case TC002 Screenshoot
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5.6.2 Output

Test Case Id Test Scenario Test Output

TCO001 User Sign in Success message and
redirect to Dashboard.

TC002 Add Listing Success message and
redirect to listings table

Table 5.3 Output table with Field

@®

Pashboard

werview of your rental-infos

Total Offices ] Red Alert ® Rent Expired
587 2 3
Expired within Listings
Overview
1 year 8
2 years 1
3 years 2
4 years 3
5 years 4
6 years 1
7 years 0
] . L l m °
B . 9 years 2
10 years 1

Figure 5.17 Output test case TC001 Screenshoot

@
Listings(25)

Manage listings

Office name ent Approval Building -t Floor Rent/sqft P Address Status
type type date space date
OMSIONAL OFFICE RANGRUR 10 WU 01808 o0 20000 2021-04-  Divisional Office, Rangpur, 41/1, Islambag, RK Road, o
o o Rangpur
RANGPUR ZONE 10 Approved Lease (z;)wosr 20000 20000 3?25'0"' Jahaj Company Mor, Rangpu No
2019-06- 202603~ Divisional Office, Rajshahi: MoriumAli Tower (2nd Floor),
DIVISIONAL OFFICE, RAJSHAHI 5 Approved  Own 5 3000 1000 55 i No
2023-06- 2024-03-  Zonal Office, Rajshahi: Morium Al Tower (2nd Floor) Bornalir
RANGPUR ZONE 5 Approved  Own 2 3000 5000 7 Fispialin b Yes
7 = ! 201906 2027-03-  Joy Bangla chattar, Gonok para, Boalia, Rejshah, Holding
hah h v 1
Rajshahi Corp. Branch, Rajshahi 5 Approved  Own o 2000 000 = o No
DIVISIONAL OFFICE, Not 201811 202401~ Rupali Bank Tower (1st Floor) 3 K C Roy Road Kanchujhuli
1 1
MYMENSINGH approved Lonse 01 7900 L o1 More Mymensingh. o
Chotabazar Corporate Branch, : Not 2018-11- s s 2026-01- P %

Figure 5.18 Output test case TC001 Screenshoot
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5.6.3 Designing Test Cases
Test Case Test Test Inputs Test Output Pass/Fall
Id Scenario
TCO001 User Signin | User Success Message and | pass
Credentials(email, redirect to dashboard
password)
TC001 User Signin | User These credentials do | fail
Credentials(email, not match our
password) records.Stays in the
suppose if the given same page
password or email is
incorrect.
TC002 Add Listing Listing details( office Success message and | pass
name, redirect to listings
previous name, table
address, division,
district, upazila, rent
type, building type,
head office approval,
rent/sqft, start date,
end date, construction
date, floor space, floor
position, location )
TC002 Add Listing Listing details( office It wouldn’t allow you to | fail

name,
previous name,
address, division,
district, upazila, rent
type, building type,
head office approval,
rent/sgft, start date,
end date, construction
date, floor space, floor
position, location )
suppose you missed
any of the field

submit the form and
show which field you
didn’t submit.

Table 5.4 Designing Test case Input/output Pass/Fail table

5.6.4 Test Results

The output or findings of different testing operations conducted on a website to analyze

its functionality, performance, security, and general quality are referred to as test results.
Website testing is an important component of the software development life cycle since it
ensures that the website satisfies its intended requirements and performs properly. From
the test case we can see what is the output of a test when it fails or passes.
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Chapter 6

Results & Analysis

In this section, we will examine the project/work findings and assess their implications. The
achieved results are based on the project's development and implementation. Let us
investigate the results and do a detailed analysis.

User: Rental Info:

/login Get /rental-infos
Get Icritical-listings
Listings:
Get /expired-listings
Get flistings ‘
flistings/{id} |
‘ flistings/{id} |

Figure 5.19 API endpoint
Outcome of System Functionality:
- The HRMS (House Resource Management System) was successfully created and
installed, offering a digital platform for monitoring rental data.
- The system managed a variety of activities competently, including rent management,
alerting for rental agreement expirations, and enabling rent agreement renewals.
- Rent management duties were automated, decreasing manual labor and human
participation.

Analysis of Challenges Encountered:

- Throughout the project, several barriers were encountered and successfully overcome.

- The usage of agile development approaches was required to adapt to changing needs and
incorporate user feedback.

- Data security and system reliability were carefully considered and handled.

Future Suggestions:

-After examining the results and assessments, we discovered possible areas for system
enhancements and extensions.

- We may look at adding other features such as report generation and analytics and
interaction with online payment systems.

The successful development and implementation of the HRMS emphasizes the relevance of
digital technologies in upgrading Rupali Bank's office rent management.
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Chapter 7

Project as Engineering Problem
Analysis

7.1 Sustainability of the Project/Work

Strategic initiatives have been developed by the corporation to ensure the project's long-
term viability and continuing expansion. The first aim is to maintain excellent rental
management, with plans to expand the application's capabilities in the future. The
project's sustainability is divided into two key categories:

Financial viability: It is critical to successfully manage the project's development
expenses, which include license fees, database storage costs, and continuous
maintenance, to guarantee that the project remains profitable.

Organizational sustainability: The organization expects to continue operations once
the application is launched by forming a new staff. The strategy calls for upgrades and
the addition of new features to satisfy changing consumer needs and increase the
company's product line.

7.2 Social and Environmental Effects and Analysis

The application is created with an eco-friendly approach in mind, eliminating the need for
paper to store rental information by digitizing the data. The program runs entirely on the
internet and is powered by energy and technological gadgets.

7.3 Addressing Ethics and Ethical Issues

The initiative prioritizes ethics and security. It has been rigorously built to maintain a high
degree of security, guaranteeing that no personal information is at risk of being revealed
from the database. Access to the program is restricted to authorized users who must go
through authentication steps, ensuring that only trustworthy personnel have access to
the software. Several ethical considerations have been thoroughly explored and handled
in the research, including:

Fraud and Identity Theft: The database is inaccessible to third-party software,
guaranteeing that no other programs may access it. This system's data collecting
excludes financial information, lowering the danger of fraud and identity theft.

Data Security: Robust security mechanisms, such as login and password protection,
carefully restrict and limit server and database access, effectively preventing unwanted
data access.

Our initiative prioritizes ethical principles, security, and environmental stewardship. Our
goal is to foster trust among users and stakeholders while also ensuring the system's
integrity and long-term viability.
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Chapter 8

Lesson Learned

8.1 Problems Faced During this Period

During my internship, | encountered a number of challenges and scenarios that provided
valuable learning opportunities. Here are some of the major challenges | encountered:

Technical Difficulties: | frequently faced complicated technical challenges that
necessitated in-depth problem resolution. This entailed debugging code, addressing
software issues, and adjusting to new technologies and tools. Overcoming these
difficulties considerably boosted my technical skills.

Communication Difficulties: Effective communication with team members and
managers was critical, although it might be difficult at times. Miscommunication may
occur due to language problems, miscommunication, or variations in communication
styles. Learning to deal with these difficulties increased my interpersonal abilities.

Project Deadlines: Meeting project deadlines was a regular difficulty. Balancing several
duties and ensuring that all work was done on time necessitated effective time
management and organizational abilities. It was a chance for me to improve my abilities
to operate under pressure.

Adapting to Company Culture: Each organization has its own culture and work
environment. Getting used to a new company's culture, policies, and procedures takes
some time. It was critical to comprehend the organization's expectations and ideals.

Comments and Improvement: Receiving positive and constructive comments on my
work was an important part of the learning process. While favorable feedback was
motivating, | needed to learn to accept criticism with grace and utilize it as a tool for
personal and professional development.

8.2 Solution of those Problems

Technical problems, communication concerns, tight deadlines, and adjusting to business
culture are all regular hurdles for interns. Seeking help, strengthening communication
skills, time management, seeking direction, adjusting to the company culture, embracing
feedback, establishing remote work habits, and remaining flexible in the face of changing
project scopes are some solutions. Surmounting these obstacles promotes personal and
professional development and leads to a good internship experience.



33

Chapter 9

Future Work & Conclusion

9.1 Future Works

The growth of House Rent Management System software is a continuous process, with
plans for more upgrades and extensions. Among the possible future initiatives are:

Supply various reports : Supple of various reports toward Finance Ministry,
Bangladesh Bank and Internal Authority. The development team might introduce this
feature to generate reports in future.

Online payment process : Online based payment system.

HRMS is dedicated to staying current and addressing the changing needs of its
customers by constantly improving and expanding the application's capabilities. The key
goals are to improve user usability, introduce new services, and provide a seamless and
effective digital platform.

9.2 Conclusion

During my internship at Rupali Bank Limited, | got the opportunity to contribute to the
development of an application aimed at easing their office’s rent management. This job
provided me with invaluable insights and hands-on experience working with technologies
like Laravel and React. The system on which | worked was intended to improve
efficiency, lower costs, and decrease complications. My internship at Rupali Bank
Limited taught me a lot. | learned how web development works in practice and what
users expect from software. | learnt how to cope with various situations and figure out
the best solutions to them. This internship improved my confidence, problem-solving
skills, and awareness of what it takes to be a competent web developer. It also prepared
me for the labor and demands of the job. I'm excited to continue studying and use what
I've learned to create useful software.
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