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Abstract

The Automobile Workshop Management System was developed to streamline the business
processes of Roshan Motors, a well-established automobile workshop, and address the
inefficiencies caused by its manual processes. The system aims to enhance operational
efficiency and improve overall workflow management. It incorporates three core modules:
Employee Management, Client Management, and Job Management, which cover the key

aspects of the workshop’s day-to-day operations.

Managing employees with their groups, grades and work schedules, managing clients and the
vehicles and job handling with the job creation, assignment and performance along with
appointment handling are some of the key features of the system. The dashboard has been
introduced for every user level to make the system more user-friendliness. Security,
performance and reliability had to be considered in the implementation stage and serve as a
web-based system with real-time performance to achieve higher user satisfaction. Different
levels of testing were carried out to verify the accuracy of the system process handling once
the development was completed. At last, user training and evaluation were performed and the

highest level of satisfaction was achieved for the system.
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Chapter 1. Introduction

Roshan Motors is one of the best Automobile paint solution workshops in ragama area. And it
is highly specialized in Auto tinkering, Auto Painting, and Exterior Detailing for a wide variety
of vehicles. Currently, there are about 40 employees are working in different areas relates to
automobile repairs, services, and maintenance and owns four inspection slots that used to
inspect and short-term repairs or parts replacement and another four slots for vehicle services.

Furthermore, there are five more slots available for long-term repairs and paintings as well.

1.1. Motivation

Although in 1990, its operations were started with just five employees with the limited services
offered to the customers. And it retains providing the best and quality services all the time was
cause to get the high demand and the huge client base around them.

The workshop is growing day by day by fulfilling the service demands and the client’s
satisfaction and it led to an expansion of its services to provide even better solutions for its

clients.

Services relates to the areas of vehicle troubleshooting and repairing, Part replacement, Air
conditioning, and Annual services made a one-stop workshop for all the vehicle owners to fulfil

their needs and it opens for 35 more people to start their careers with it as well.

Since the workshop handles all of the vehicle-related services, they are facing some problems
due to maintaining and providing quality and uninterrupted services to the client as well as the
expansion of the workshop. And also, following some manual processes to handle the
operations and using some paper works to maintain records of the operations in the workshop

affected the progress of the workshop as well.

Therefore, the following problems have been raised due to the situations mentioned above.

e Itisvery difficult to maintain inventory details since it is a manual process that updates
on Excel sheets by a clerk. Duplicate/missing inventory items and inaccurate item
details can be occurred because of the current manual process.

e There is no proper tracking process for items and services, therefore it is difficult to

find all the related records of an item or service, and takes considerable time as well.



e There is a high probability to lose all the data related to the workshop due to the
hardware malfunction of the computer that is used to store files or being damaging
hardcopies.

e There are a huge number of telephone calls from clients regarding repairs and other
services offered by the workshop. Therefore, the existing staff in the workshop is not
enough to provide better service to the client.

e There are no techniques for interacting with existing clients and informing new clients
about the services provided and introducing by the workshop.

e Without having proper management for the slots in the workshop, will make a long
queue among clients, and waiting for services will lead the client dissatisfaction as well.

e No proper utilization technique for employees against the appropriate tasks. Therefore,
it is difficult to manage the specific task duration.

e It is very difficult to manage proper vehicle repair history since it is a manual process
and hard to track vehicle repairs performed by the workshop, therefore employees can’t
get a quick idea about the issues that vehicle has, and solutions that have to provide as
well.

e There is no technique to check the current status of the repair or service of the vehicle
without calling the workshop.

e Preparing an accurate report is a difficult task since the data accuracy is low and takes

some considerable time and the minimum number of reports available there.

In order to address the above problems, the management has decided to go for a computerized
system to reduce the manual processes and streamline the workflow of the workshop. Based
on the problems that occurred while ongoing processes in the workshop and considering the
new requirements, its hopes to develop an Automobile Workshop Management System.



1.2. Aims and Objectives

Developing an Automobile Workshop Management System for the workshop is the best
solution to handle all the problems mentioned above more efficiently as well as more
effectively, and it provides more functionality to the internal staff and the clients to do their

business-related operations easily and enhance the capabilities of them.

The main objectives of the proposed system can be listed as follows,

e Provide facility to a low-cost, risk-free, centralized cloud-based data store to store data
and files of the workshop.

e Reduce telephone calls and the workload of the staff by automating the user queries
and the process.

e Enhance the customer relationship management processes and keep them updated about
their vehicles and services.

e Introduce self reservation (time/slot) process for clients to service, inspect or repair
their vehicles more conveniently.

e Improve the job assignments with the most suitable employees to handle the jobs more
smoothly.

e Automate the payroll process (based on attendance and overtime relying on employee
work schedules)

e Provide status of the service and provide estimates for replacements if needed.

e Retaining and expanding the client base by introducing Loyalty programs.

e Enhance the company decision-making process by generating highly reliable different

types of reports.



1.3. Background Study

The Automobile Workshop Management System will develop by a client requirement and

based on the several kinds of inter-related processes in the workshop currently running on. The

client’s requirement analysis and inspection of the processes in real-time are the main streams

to get a better idea about the workshop and its workflow.

And based on the background studies of the other leading automobile workshops management

systems, there are some features comparison of the client perspectives with the proposed

system and other workshop management systems are mentioned below,

Table 1.1: Features Comparison and Contrast with Similar Systems

Waorkshop Au:tu:c:lhile
Management Qrkshop
Svetems GaragePlug | Sayaaraa | TechMan | Garage RAMP Management System References
¥ Master
Features (Proposed System)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Employee Management J ‘,f J J \,f 2021), (Mojoomla 2021)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Job Management v vy w4 v v v 2021), (Mojoomla 2021), (RAMP 2016)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Client Management v v v v v v 2021), (Mojoomla 2021), (RAMP 2016)
GaragePlug 2021), (Mojoomla 2021
Workflow Management v v N4 (GaragePlug ). (Moj )
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Inventory Management v v v Vv v 2021), (Mojoomla 2021}, (RAMP 2016)
(GaragePlug 2021), (TechMan 2021), (Mojoomla
Vendor Management .J' J J \f“ 2021), (RAMP 2016)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Appointment Handling J v w4 w4 w4 v 2021), (Mojoomla 2021), (RAMP 2016)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Service Reminder v N vy 2021)
GaragePlug 2021
Live Service Updates J < ( gere )
Mojoomla 2021
Digital Service Book J o (Moj )
GaragePlug 2021), (RAMP 2016
Loyalty Program v v N4 (GaragePlug q )
Manage Company v (TechMan 2021)
Courtesy Vehides
TechMan 2021), (Mojoomla 2021
Vehicle Sales v J ( ) (Moj )
Reports & Analytic (GaragePlug 2021), (Sayaaraa 2021), (TechMan
v v v v v v

Dashboard

2021}, (Mojoomla 2021}, (RAMP 2016)




1.4. Scope

The proposed Automobile Workshop Management System will consist of four modules.

Employee Management

1
2. Job Management
3.
4

Client Management
Reports

Employee Management

The main purpose of the module is to handle employee data and employee-based activities

more conveniently.

Manage employee’s personal and employment data

Manage employee’s work schedules

Handle attendances, absences, and overtime calculation process.

Perform basic payroll process based on attendance and overtime relying on work
schedules

Manage employee Groups, Grades, and Roles

Perform employee image upload operation

Job assignment operation

Employee tracking operation

Job Management

In this module, the main target will be a proper tracking process of client services and repairs

called as jobs in real-time.

Vehicle and client registration

Job creation and manage

Slot Management

Perform job image (before, after) upload operation
Employee assignment operation

Payment handling



e Job tracking operation

e Service invoice generation

Client Management

This module will allow to create client accounts and will take care of all operations relates to
the client’s vehicles instantly. And allow internal staff to handle client-based operations as

well.

e Create and manage client accounts

e Maintain annual services and repair history
e Annual service tracking and reminder

e Slot reservation

e Inquiries and appointments handling

e Perform Loyalty program

Reports
This module will generate all the reports that cover the data and operations related to the

workshop to help for future management.

e Employee-related report generation
e Job-related report generation

e Client-related report generation



1.5. Dissertation Outline

The dissertation consists of six main chapters, and the Introduction chapter is chapter 1, which
describes the company background, problems, aim and objectives, and the scope of the project.

Chapter 2 describes the background of the study along with the company-related processes and
procedures, and an analysis of the requirements in both functional and non-functional are
addressed here. Also, it includes reviews of similar existing systems and defined how they

going to be useful to the proposed system.

Chapter 3 is the Design chapter that describes the architectural and detailed designs along with
the comprehensive design model with appropriate design information, and also user interface

designs are considered in this chapter.

The implementation chapter is the 4™ chapter that describes the implementation of the system
along with the explanation of all major codes and module structures and hardware and software

requirements as well.

Chapter 5 is the Testing and Evaluation chapter, which describes the processes related to the
testing and evaluation phases performed on the system and how the objectives of the system
are satisfied by these processes.

The Discussion chapter is the final chapter that summarizes the problems identified by early
stages, how they are achieved as defined as objectives, and identifies future improvements as

well.



Chapter 2. Background

The Background chapter is mainly involving to present the background information about the
workshop and the current status of the company processes and procedures used within the
scope, and also provides the results of reviewing the similar systems by obtaining the
similarities and the dissimilarities among the systems and it will guide to the better requirement
analysis and better solutions for the problems that already exist in the workshop.

2.1. Current Process

Currently, Roshan Motors is handling all their services, repairs, and other operations
related to the workshop manually. There is no computerized or systematic way to handle
all the processes and procedures of the workshop, so the management has to maintain
all the records by keeping the record books and excel sheets as well. All the detailed
records of every service and repairs they have done, vehicle and client profiles
maintained by them, employees working in the workshop, and other main information
are very crucial to maintain and can have more possibility to get the data inconsistency
when using the manual way. Moreover, there should be more effort and time to manage
these processes as well.

And expanding the workshop by providing more operations and opening more job
opportunities will make the company step up and make it no longer possible to manage

all the stuff manually.

2.2. Analysis

After identifying the current processes and procedures of the workshop, the next main step is
to perform a requirement analysis for a proposed system. In order to do that, it is required to
perform requirement gathering from the end-users by using several Fact-Finding Techniques,
identifying problems in the current processes, and providing the best-suited solutions through

the proposed system.



2.2.1. Requirement Gathering

Requirements are the most essential part of a software project, so, they are the basement for
any kind of project. According to the SDLC (Software Development Life Cycle), Requirement
Gathering is the initial stage of the project workflow, which is the process of collecting all
necessary requirements that satisfy the end-users. Requirements may base on the issues that
already exist and modifications which fulfil the process improvements as well. Inconsistent
requirements may cause to make problematic situations and has to pay additional development
cost to make it consistent as well. So, this phase should have more attention in order to succeed
the project and satisfy the end-users as well. There are several fact-finding techniques were
used to get requirements for the software projects including examining documentation,

interviewing, observation, research, and questionnaires.

2.2.1.1. Fact-Finding Techniques

Fact-finding techniques are widely used to get the requirements for software projects
nowadays. It is a very effective and useful way to sort out consistent and reliable information
from users and other sources.

There are several fact-finding techniques were used to get informed about the current processes
and procedures that they are following and the requirements that they are going to seek through
the proposed system from end-users.

As a result, several meetings were held on with the owner of the workshop, and some
employees who handle the specific type of tasks in the workshop. In those meetings, an overall
idea about the main processes and how they are interrelated with each process and the problems
in some processes were identified. In addition, the suggestions expected to be available in the
proposed system were discussed as well. Several rounds of meetings had to be taken to get the
consistent requirements since some requirements conflicted with another.

Observation and reviewing the documents are other major requirement-gathering techniques
that were used to get more details about the current process and procedures to learn and identify
their drawbacks of them. So, it was more helpful to be clarified the requirements taken by the
meetings and identified the flow of tasks performed in the workshop more practically.
Reviewing the documents, such as manually maintained excel sheets, record books, client
details, and records of services and repairs could be more helpful to investigate the historical
data and take necessary requirements through the documents as well.



2.2.1.2. Problems and Proposed Solutions

After performing the requirement gathering process for the proposed system successfully,

issues in the existing system were found and solutions for that issues were proposed to

eliminate the drawbacks of the system.

Table 1 illustrate the identified problems and the proposed solutions for each problem.

Table 2.1 — Identified problems and the proposed solutions

Identified problem

Proposed solution

Duplicate or missing entries and inaccurate
entry details are available

No proper procedure for services and
repairs

No proper tracking process for services and
repairs for the management and the clients

There is a high probability of chance to lose
the manually maintained documents due to
hardware malfunction and being damaging
hardcopies

The huge number of telephone calls have to
handle during working hours to manage
client’s inquiries

No proper way to inform the special notices
for the existing clients

Without proper management of the slots,
balanced job allocation for each slot is not
performed well. Due to that reason, some
slots have long queues to get the service.

Difficult to manage vehicle repair and
service history and hard to find related
information since it is a manual process.

There is no technique to check the current
status of the repair and services of the
vehicles without calling the workshop

Each entry should have a unique ID and
validate each data according to the data
condition.

Implement a step-by-step common
procedure for handling services and repairs

The system should be able to view all the
related information of services and repairs
in one place

Provide low-cost, risk-free centralized
cloud-based data store to store data and files
of the workshop

Reduce the telephone calls by providing a
mechanism through the system to handle
inquiries and set appointments from the
client’s accounts

Allow clients to create and manage their
online accounts and let them inform special
notices through the online account

Introduce real-time status for all the slots in
the workshop and let the supervisor assign
and manage jobs to the appropriate slots
accordingly

Storing all the details of services and repairs
performed in the workshop and provide a
way to find and filter out the specific details
easily

Provide clients to check the progress of their
vehicle maintenance through the client
accounts.
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Preparing reports is a difficult task Since the = Collect all the data related to every aspect of
data accuracy is low and takes considerable  the entries used in the workshop that is

time to perform. And the minimum number | suitable for generating the various type of
of reports are available and a new type of reports and provide more report types to
report generation is impossible due to the help the management of the workshop

lack of data availability.

Couldn’t identify the most valuable Introduce the client loyalty program through
customers and provide them some special the system to handle and provide some
benefits for their services and repairs due to  special benefits for them and enhance the
the lack of proper information handling customer relationship

2.2.2. Requirement Analysis

Requirement analysis is the next step after performing the requirement gathering and it is a
process of studying and identifying users' needs, clarifying and avoiding conflicts, and helping
to find out the best solutions that satisfy the user expectation.

Mainly the system requirements can be divided into two groups, they are, Functional
requirements and non-functional requirements. And identified functional and non-functional

requirements for the Automobile Workshop Management system are listed as follows,

2.2.2.1. Functional Requirements

The key functional requirements gathered and identified from the requirement-gathering phase

can be summarized as follows,
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Employee Management

Admin should be able to add new employees with personal and employment details. In order
to do that, the admin can able to create and manage employee groups and grades according to
the workshop hierarchy and assign all the employees to the relevant groups and grades to
handle jobs accordingly. Work schedule creation and management should be available to help
to process the payroll-based processes, such as, attendance, leave, and overtime calculation, to
handle employee salary allocation and paysheet generation. Role management should be
available to assign functionalities to specific employees and provide supervisor-level accounts
to handle the supervisor-level activities. Assign jobs, worksheets, and Employee statistics
should be available to assign them to specific jobs and get the real-time information related to
the currently processing jobs and historical information which the employee contributed, and
the performance of each employee has to be visible to get an idea to the management.

Client Management

The client management module is able to add and manage clients and should be able to assign
their vehicles. In order to do that, a vehicle list has to be maintained in the system including
every detail relates to the vehicles, and able to set default service data by mileage and by
duration to remind the clients about their future services. The logo of the vehicle manufacturer
and model images have to be uploaded to preview their vehicles in the client accounts. Client
account creation and management will allow the admin to create client accounts for the clients
who have difficulties to create them. Set appointments from the workshop, able to create
appointments to reference the future jobs, and has to capability to handle client’s repair and
service appointments as well. Job card creation through the appointment should be available
and keeping all the records regarding the jobs is important. User inquiries handled by the admin

and maintaining the loyalty program should be available under this module.
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Job Management

Under this module, the admin or authorized supervisor level account should be able to create
job cards for the jobs that have to be completed by the workshop by stating every detail relates
to the tasks that have to be performed, vehicles and clients details to track all the related records
through the system. Job assignment should available to assign a slot for the job and the
supervisor to continue the job. The selected supervisor should be able to select relevant
employees based on the skills or department they are assigned to perform operations smoothly.
Task list modification and job card updation can be done under this module, and the availability
of the real-time job card status viewer is important to get the current process of the job. The
job card status modifier should be available in this section to update the job card status and
image upload and file upload for the specific jobs. Slot management has to perform under this
module, and Adding and Managing slots for the workshop should able to do in here. Sales
Invoice generation and manage them have to be available to perform for the specific vehicle

and specific jobs.

Report Generation
It is able to create various reports based on the above-mentioned three main modules and should
be able to get reliable and consistent statistics regarding the operations and the assets in the

workshop, to the management to forecast the progress of the workshop.

There should be able to manage three main account types with the specified functionalities.

Administrator

Admin should be able to carry out all the functionalities provided by the system to perform the
day-to-day tasks in the workshop without restrictions. And have to create other administrative
or supervisor level roles and attached them to the specified accounts to manage their employees
and jobs accordingly. Accessibility will manage through the roles attached to the accounts and
the admin can able to decide which accessibility provides for the roles.
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Supervisor

Supervisor accounts are the second-level user account, that allows to manage jobs assigned to
that account and can be able to handle specific employees or employee groups to perform
relevant tasks. Requests which are related to the jobs or employees managed by the account

should be able to generate through the system and inform to the super levels about the request.

Client

Clients can create their own online accounts through the workshop website and manage all
their vehicles in one account. And it should allow for setting service or repair appointments
and must visible estimated factors such as time and cost based on the requirement. Historical
records relating to the service and repairs performed by the workshop should be accessed with
some statistics to get an idea about the operations performed by the workshop as well.
Reminders for upcoming services, insurance and revenue licence expirations should available
to inform the clients in order to keep all the documents up to date. All the value-added services
offered by the workshop should visible through the client account and be able to include them

into future services.

2.2.2.2. Non-Functional Requirements

Unlike the functional requirements, Non-functional requirements are mainly concerned with
the system attributes such as Usability, Reliability, security, etc. Following non-functional
requirements were captured and concerned as highly obtainable from the Automobile

Workshop Management System.

Reliability

Reliability describes the ability of the system or a component that can perform defined
functionalities under specified conditions for a specific period. Availability of the system and
failure rate of the system are mostly concerning things under this requirement, so the
Automobile Workshop Management system should make the system more reliable by

providing high availability and a fast recovery time when the failure occurs.
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Usability

Usability defines the level of ease with which the users can achieve their goals through the
system. And it is an essential non-functional requirement that has to be concerned more
seriously and it can be achieved in several ways. Mainly, providing a user-friendly interface to
perform tasks in the AWM System will increase the efficiency of the user and provide a proper
flow of activities will affect the users to memorize the process and procedures used in the
workshop as well. And it will help to get it back when the users are away from the system for
a long time. System-generated messages should be clearly identifiable and understandable to

get knowledge about, what the user has done with the system.

Security

Security ensures the system is protected from unauthorized access and the safety of the data
that is used by the system as well. AWM System should have secure logins by getting
Username and Passwords or using Google account logins to establish user sessions with
different user roles. And AWM system should use cloud-based data storage to prevent

accidental data losses happening by the physical devices as well.

Performance

Performance measures the system by evaluating the number of tasks done by the system in pre-
defined time duration and the quality as well. The low performance will lead the user
dissatisfaction and a negative user experience with the system. So the AWM System should
have the capability of doing the system tasks efficiently and effectively and should use fast

processing techniques in order to reduce the processing time for the tasks in the system.

Maintainability

Maintainability is a major non-functional requirement that has to be considered a high-priority
requirement. It defines, how the system is capable to repaired or enhanced at any time without
taking much effort. So AWM system should have to be maintainable to enhance the existing

functionalities and meet the new requirements as well.
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2.2. Review of Similar Systems

Many applications have been developed for support to manage automobile workshops and they
help management to perform various operations through the application as well. When
comparing these applications, they all have some similarities and dissimilarities each other and
have to take some comprehensive consideration among them to identify the ideas behind the
applications and their ultimate goal of them.

This section will provide a comprehensive review along with the latest details about the

applications and how they achieve the goals to satisfy the user requirements.

2.2.1. GaragePlug

GaragePlug is a cloud platform for the Automotive service industry that allows it to perform
various business operations efficiently and effectively. And it was founded in 2017 by
Automobile Industry Veterans and now, it has more than 5000 users around the world. [1]

It is an All-in-one service software that facilitates the users to perform business operations by
providing various features. Digital Inspections, Job cards, invoices and CRM, Workflow
Management, Calendar, Scheduling, Track and Manage Technicians are some of the main
features provided to the users.

Integrated communication tools, Automated follow-ups, and Reminders will make better
communication with customers and provide Comprehensive reporting, Business Management
Dashboard, and Remort Business Monitoring will help the management to get an idea about

the current situation of the business and forecast the future works as well.

2.2.2. Sayaaraa

Sayaaraa is a fully automated Garage Management system (GMS) that facilitates garage
management with CMS. It is a cloud-based mobile and responsive web application that allow
users to control the entire automobile workshop through the system and manage the workshop
website as well.

Quick Job Card, Book Service Appointment, Inventory Management, E-Invoicing, Service
Reminder, and Reporting & Analytics are some of the main features that allow users to perform

through the application.
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The application is built by a group of automobile domain experts and it’s fully customizable.
For this reason, users can manage the way they are managing the workshop without controlling
the processes that they are already familiar with. Quick setup, Simple and easy to use, full
features support on all devices, and multi-user support are other reasons that many users decide
to use to manage their workshops by using this application. And it provides system updates

without taking any cost, so the users can experience the latest and updated features as well. [2]

2.2.3. TechMan

TechMan is a Garage Management System that provides perfect solutions for the operations of
garages and workshops, efficiently and effectively. It’s developed by UK based company with
developers that have knowledge about specific areas of garage management and it provides
simple, easy-to-use, and feature-rich garage management processes to the end-users to help
manage their garage and workshops more conveniently.

It consists of several modules that cover all the areas that have to be managed within the
workshop. Employee, Job, Client, Inventory, and Vendor management are the main modules
offered by the system to handle all the aspects of the workshop through the application.
Managing company courtesy vehicles and conducting Vehicle sales are added features that
couldn’t usually be seen on any other garage management systems as well. Providing more
comprehensive reports and an Analytic dashboard will provide users to get an idea about the
current status of the workflows of the workshop and take relevant actions to make the processes

more efficient and effective and make the business more profitable as well. [3]

2.2.4. GarageMaster

GarageMaster is another popular Auto Service Management Software that allows users to
handle their workshop or an auto service station more conveniently. By providing a step-by-
step setup wizard, users can set up the application very easily, and providing user-friendly
interfaces will make more customer attraction to the system. This also provides main modules
to manage the workshop including Employee, Job, Client, Inventory, Vendor and in addition,
Workflow management is also added to the system to handle the workflow of the workshop
very easily. Clients of the workshop will receive access to their Digital Service Book, which
allows them to track all the maintenance records of their vehicles on anytime, anywhere.

Part Sales Module, Compliance Module, Email templates, and Custom Fields Module are some
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additional features that the system provides to the client to perform their task related to the
workshop very easily and multiple language plugins are available to support different types of

clients as well.[4]

2.2.5. RAMP

RAMRP is a cloud-based automobile workshop management system that is fully automated and
provides secure online and local data backups and provides complete data security to users.
RAMP will provide many benefits to their clients to start or continue the operations on their
automobile workshops with it. Unlimited users, Unlimited Stock items, Unlimited feature
updates, Unlimited SMS alerts, and 700,000 per listed spare parts and services are some of the
benefits that can experience for all their clients.

Along with the Job, Client, Inventory, and Vendor management modules, Booking Diary,
CRM, and Coupons are some of the special features that users can utilize with their operations,
and Disaster recovery will protect the operations data and back up the data to make the
application consistent and reliable. And the remote access feature will provide the application
mobility to the users as well. The loyalty program offers users to identify and treat the most

valuable clients and keep them closer to the business. [5]
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2.3. Comparison and Contrast with Similar Systems

According to the review of the above-mentioned similar systems can be summarized based on

their features in following Table 2 — Comparison and Contrast with Similar Systems.

Table 2.2 — Features Comparison and Contrast with Similar Systems

Waorkshop Au:tu:c:lhile
Management Qrkshop
Svetems GaragePlug | Sayaaraa | TechMan | Garage RAMP Management System References
¥ Master
Features (Proposed System)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Employee Management J ‘,f J J \,f 2021), (Mojoomla 2021)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Job Management v vy v v v v 2021), (Mojoomla 2021), (RAMP 2016)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Client Management v v v v v 2021), (Mojoomla 2021), (RAMP 2016)
GaragePlug 2021), (Mojoomla 2021
Workflow Management v (GaragePlug ). (Moj )
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Inventory Management 4 v v v v 2021), (Mojoomla 2021}, (RAMP 2016)
(GaragePlug 2021), (TechMan 2021), (Mojoomla
Vendor Management v vy v v 2021}, (RAMP 2016)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Appointment Handling J v w4 w4 w4 v 2021), (Mojoomla 2021), (RAMP 2016)
(GaragePlug 2021), (Sayaaraa 2021), (TechMan
Service Reminder v v v Vv 2021)
GaragePlug 2021
Live Service Updates J < ( gere )
Mojoomla 2021
Digital Service Book J o (Moj )
GaragePlug 2021), (RAMP 2016
Loyalty Program v v N4 (GaragePlug q )
Manage Company v (TechMan 2021)
Courtesy Vehides
Techian 2021), (Mojoomla 2021
Vehicle Sales w4 J ( ). (Moj )
Reports & Analytic (GaragePlug 2021), (Sayaaraa 2021), (TechMan
v v v v v v

Dashboard

2021}, (Mojoomla 2021}, (RAMP 2016)
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Chapter 3. Design Architecture

3.1 Introduction

Software designing is a process of ideating and defining software solutions to address one or
more identified problems to solve or satisfy the identified requirements and provide a smooth
continuation of the business process and achieve its goals.

The Design Architecture chapter is mainly focusing on the software design including the

architecture of the application, User Interfaces and database design.

The architecture of the application is the core part of the system and it defines the fundamental
organization between components, how they are assembled and their relationship and
communication between them.

User interfaces are used to represent the application to the users and make system-user
interactions to enable users to control the system.

The Database design defines the data formats and structures used within the application and it
focuses on how the data is stored and managed within the application to fulfil the desired
processes.

The system design of the AWMS (Automobile Workshop Management System) will follow
the iterative and incremental development methods which is the combination of the iterative
design method with the incremental development. The concept behind this method is the
smaller portion of the system development will allow to perform at a time with the involvement
of the end-users and identify the improvements and set those to the next portion or the next
version of the development. Through this method, the developer can identify the requirements
of the users and can be able to refine those and deliver a system that the user’s expectations
fulfilled.
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Iteration 1

lteration 2
Iteration n

Based on user feedbacks with
testing

Figure 3.1: Iterative and Incremental Development Method

3.2 Related Design Strategies

3.2.1 Object-Oriented Analysis and Designing

Object-Oriented Analysis (OOA):

OOA is the process of understanding the problem domain and identifying the requirements

with the object-oriented perspective and it provides a better software specification related to
the system object models that represent the real-world objects.

The “object-oriented” is the main concept that differs from the other forms of analysis and the
requirements identified by the analysis are organized around objects which includes both data
and functions as well.

Object-Oriented Design (OOD):

OOD is an approach to implement the conceptual models generated by object-oriented analysis.
It is a detailed description of how the system is going to be built on a specific technology.
Implementing the data structures, algorithms, controls and associations are the main tasks of
the OOD.
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3.3 System Architecture

The Automobile Workshop Management System uses a client-server architecture and it is a
web-based project with the PWA (Progressive Web App) feature enabled, that allows users to

interact with the system as a web application or a mobile application as well.

Web Client (Front end)
The web client (front end) is the Graphical User Interface (GUI) provided by the system for
the users to interact with the system. It is developed by VuelJs and it is one of the latest frontend

JavaScript frameworks to allow building user interfaces & single-page applications efficiently.

Backend Server

Firebase is the backend server of the application provided by Google. And it is a set of cloud
computing services & application development platforms as well. And it is a one-stop for all
backend services which is going to be used for the application with the advantages of
manageability, scalability & trustworthiness.

Realtime Database, Cloud Storage, Authentication and Hosting will be used as the main
services for the application from Firebase to develop the backend server in this study.
Realtime Database is a cloud-hosted NoSQL Database that allows to store and sync data
between users in real-time.

Cloud Storage allows to store and access files such as images & documents quickly and easily.
Firebase Authentication is used to secure the application by providing comprehensive security
using inbuilt Google authentication mechanisms and providing an end-to-end identity solution
for the application as well.

Firebase Hosting allows to deploy the application without managing any infrastructure and it
provides previews, deploy & rollback operations for the admin to manage deployments of the
application.

Based on the actors defined in chapter 2, The high-level architecture is represented as follows,
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Figure 3.2: The high-level architecture of the system

The system design describes everything related to the system which the developers can

understand the user requirements and uses to start to proceed the implementation of the system.

System architecture, modules, components and their interfaces are the main aspects that have

to be considered during this phase.

After a better understanding of the user requirements of the system, the processes were

identified and designed the relevant workflows for the specific tasks and procedures to help the

users to perform operations through the system.
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The following figure describes the main workflow that the user is expected to perform by the

system.
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Figure 3.3: The high-level architecture of the system
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3.4.1 UML Diagrams

The Unified Modeling Language (UML) is a visual modelling language and a modern approach
used to visualize the design of the system in order to get a better understanding of the users,
actions, process sequences, classes and many other aspects of the system.

3.4.1.1 Use Case Diagram

Automobile Workshop Management System

Send Messages

i Manage o Add
==zIncludes=auna
View o=
==Extend
Client ervice Records, e Request
.. New Models
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Figure 3.3: Use Case Diagram for the AWMS
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The use case diagram provides an analysis of the higher-level requirements of the system using
three main components.

Use case - visualize the functional requirement as a verb phrase describing the action

Actors - a person or a thing that can interact with the system

Relationship - Reside between the use case and the actor to visualize the actor-specific task.
The Use case diagram for the AWMS is as above and it summarises and visualizes the system’s

functionalities related to each user group.

3.4.1.2 Activity Diagrams

The activity diagram is one of the behavioural diagrams in the UML Diagram types and it
describes how the specific activities are organized from the beginning point to the completion
point step by step by specifying all the possible ways to happen when the activity is executed.
The activity diagrams for the two major processes in the AWM system can be shown as
follows. It shows all the activities included in the process of job card creation and the start of

the job card with the employee assignment.
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Figure 3.4: Activity Diagram for Job Card Creation in AWMS
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Employee Assignment & Start the Job Card (Perform by Supervisor/Admin)

Enter Login ]
Credentials J

=
T,

Invalid
Credentials

Show Error Message

Walid
Credentials

Mavigate to "Job
Assignment”

| —

W
[ Select the Job Card ]

W
Save & Mavigate to
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W
- Save & Navigate to ) .
[Select the Job Card "Manage Jobs" Assign Employees ]

W

Change Job Status

from "Pending” to
“Working™

[ Save

| —

Figure 3.5: Activity Diagram for Employee Assignment & Start the Job Card in AWMS
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3.4.1.3 Sequence Diagrams

The sequence diagram is an interaction diagram under behavioural diagrams in the UML
Diagram types. It visualizes how the operations are carried out by capturing the interactions
between objects that collaborate with the process. The sequence diagrams are time-focused and
they show the message exchanges between objects within the process in a time manner.

The sequence diagrams for the two major processes in the AWM system can be shown as
follows. It shows all the sequences included in the processes of employee assignment and job

completion.

Supervisor Selection & Employee Assignment (Perform by Admin/Supervisor)

. . ‘Manage
‘Login Page ‘Menu Page ~Job A;?genment Service/Repair
g Fage

-Admin / : ! 5 i

Supefvisor  1: Enter ; i : :

Login Details ! | !

2 Validate E !

User Login ! !
alt [Invalid Credentials] f
3. Display Error Messag i

4: Redirect to i ________

[Valid Credentials] Menu page 4 ]

5 Mavigate to Job i&ssignment Fage
G SelectaJob |

7. Select the Superi\risor."s

:

& Save )

9 Navigate to Manage Service [ Repair page

10: Select the Job

11: Select the Empﬁgyee

12: Save

Figure 3.6: Sequence Diagram for Supervisor Selection & Employee Assignment in AWMS
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Job Completion (Perform by Admin/Supervisor)

‘Login Page ‘Menu Page “Manage Jobs Job Tasks page
FPage

i | [ T |
zAdmin / ' i | !
Supelvisor  4: Enter : ! ! i
! Login Details ! i i !
i ! :
2 Validate ! ;
User Login } !
alt [Invalid Credentials] E i
- Display Error Messag i i
4 Redirectto | i
[Valid Credentials] Menu page i : ;
: 1 5 !
5: Navigate to Manage Jobs Page l : _ir
i | i
6: Select a Job H ] . ]
: : :'
7: Set Job Card statys to "Working” ' N !
i i 8. Save E
= = ; i

9: Navigate to Job Task Page : :

10: Select the card l.:mr:l update fask StatudI

i i 11: Save

! ! : .
12: Navigate to "Mapage Jobs" i L :
13- Set Job Card stdtus to "Completed” | i
T i
14: Upload Document and Image Files | N i
! i 15: Upload & |
s a | Save |

Figure 3.7: Job Completion in AWMS
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3.5 Database Design

Database design is a process that mainly defines the organization of the data according to the
data model. A proper database model provides better manageability of data and reduces the
maintenance cost as well. As a result, data accuracy and the integrity of data will be high and
the redundant data elimination will cause to increase the disc space as well. The accessibility
of data can be provided in a useful and effective way to maximize the performance of the
operations in the database as well.
Among the most popular database approaches, the NoSQL database approach has a significant
place because of its structure of the data and the mechanism used for data storage. Mostly the
NoSQL is referred to as a “non-relational” database and it doesn’t have the concept of the
Primary Key used in Relational Databases. It doesn’t have any proper schema for data insertion
to the database so, it will increase the database changes much faster than other approaches.
Nowadays, most applications rely on the NoSQL databases and it simplifies the development
of the applications. The scalability of the application is higher than the relational databases and
it is capable to processing a huge amount of data without having any performance issues. As a
result, real-time applications are widely using this database approach to provide a better user
experience to the users with the live interaction between the application and the user.
There are 4 types of NoSQL databases which differentiate from each other.

1. Document databases

2. Column-oriented databases

3. Graph databases

4. Key-value stores
Among these 4 types of NoSQL Databases, the Key-value store type NoSQL database is used
in the AWM system and it is provided by Google as a backend service to the application. It is
the simplest type of above mentioned 4 types of NoSQL databases and every element is stored
as key and value pair.
Google Firebase is the backend server of the application and it provides a real-time database
which is a cloud-hosted NoSQL database that allows to store and sync data in real-time. It
provides a better management of data through its console and accessibility of the data is
effortless.
As a client-specific application, the AWM system handles a huge amount of historical data
about the Employees, Vehicles, Clients and their services. In the processes of application, most

of this data will be used to generate specific outputs and being able to be available these
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processed data with the specific conditions in real-time is the most beneficial thing that can be

achieved by using this type of database.

The following Figure indicates the sample of the NoSQL database format (JSON formatted

key-value store) of the AWM system.

w General:
w Client_mod:
F Client Master:
¢ InsComp_List:
w vehicle_Base:
w ehicle_Fuels:
w DSL:
w -NLYPi4viHEXZ7FO3BEX:
CreatedBy:
Createdbate:
CreatedTime:

Entrystatus:

VF_ID:
WE_Hame:

b ELC:

b HYBD:

b PET:

vehicle Makes:
vehicle models:

vehicle Subdiodels:

wvehicle_Transmissions:

v v v ww

vehicle Types:

P vehicle_master:
w Emp_Mod:

¢ Emp_Grades:

B Emp_Groups:

F Emp_Master:

B Emp_Sub_Groups:

F wWork_schedules:
w Job_Mod:

Job_Cards:

b
b Next_Periocdic_Service:
b slots:

b

Task_List:

{-3
{-3

"haYzBkvPxmOCALF1rykBHEPWArS2"
"2@23-91-17"

"11:57:45 A"

"Created”

"psL"

"DIESEL"

==

PP e e P e e e e
e e e e e e e

. Em w Ea e
[ B A )

I )
[ R )

Figure 3.8: Sample of Firebase Real-Time NoSQL Database in AWMS
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3.6 User Interface Design

User interfaces are used to connect and make the interaction between the users and the system.
The user interface design is the most important phase during the development process where
the gathered requirements are transformed into a visualized form to make a clear idea of the
application that going to be developed for the product owners and have an abstract view of
what the developers going to be developed as well.

Paper prototyping is one of the widely used user interface design techniques right now. Pen
and paper are used in this technique and It is a process of paper representation of the digital
application to make the concept of the application, and the demonstration of the navigations in
the application. It allows us to make modifications very easily and more quickly is another
advantage of this method as well.

The following Figures indicate some of the main user interfaces in the AWM system.

LIENT DETAWS
[ 4 OWNED VEHICLE

C (0] NIC Nurber
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. XSE SPoRT WYRRID YORIVE 30D DIESEL
0 A dde wo kv -1859 ne CAS -1479
(S}
A\ . \
0 Hoble NO M vos\e vo 2 Tl Eemnail
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H \o \o
I
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E
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Figure 3.9: Client & Vehicle Creation Prototype
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Figure 3.10: Job Card Creation Prototype
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Chapter 4. Implementation

4.1 Introduction

As per the order of the stages in SDLC (Software Development Life Cycle), the
Implementation stage has to be carried out after the successful completion of the design stage
of the system. In this stage, everything that has been designed or planned in the design stage
will carried out to achieve the ultimate goal of a fully functional executable system by using
relevant tools and technologies.

As per the system architecture, there are three main modules which are interconnected with
each to streamline the identified processes of the system. Before the development of the system,
it has to be separated by functionality and isolate the modules as a unit for the development.
The integration process has to be carried out once all the modules are developed and merged

them back to act as a whole system.

Initially, it is mandatory to select the programming language that going to be used for the
development of the system, and along with the programming language, all the implementation
details including the implementation environment, tools that going to be used, techniques that
going to be followed, the major code segments and some of the main user interfaces are mainly

focused on this chapter.

4.2 Implementation Environment

The implementation environment consists of hardware and software specifications, and the
system was developed under the following specifications mentioned below.
Hardware Specifications

e Processor: Intel(R) Core (TM) i7-4700MQ CPU @ 2.40GHz

e Ram:12GB

e HDD:1TB
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Software Specifications
e OS: Microsoft Windows 8.1
e Front-end Framework: VueJs 2.6.11
e Ul Library: Vuetify 2.4.0
e Back-end Server: Google Firebase
e Code Editor: Visual Studio Code

4.3 System Development Tools and Technologies

A brief introduction of the tools and the technologies used for the development of the system

is as follows,

VueJds

Vuels is a JavaScript frontend framework used to build user interfaces more conveniently. It
follows Model-view-viewmodel architecture and it allows to manage the clean separation
between business logic and the user interfaces (Ul) itself. It provides the facility to develop the
Single Page Applications (SPA) and the Progressive Web Application (PWA) as well. Vuels
uses a two-binding technique and it is easy to learn and can develop within a short time duration

compared with the other frontend frameworks out there.

Vuetify

Vuetify is a user interface library that can be used to develop Vuejs applications. It has a
collection of pre-design components that can be directly applied to the development of the
application without having a deep knowledge of them.

Google Firebase

Firebase is a cloud-hosted computing service and application development platform that allows
developers to develop mobile and web applications provided by Google. Realtime database,
Authentication, Cloud storage, and Hosting are some of the main services it provides and
numerous services for application development are available to use with some conditions as

well.
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Visual Studio Code

It is a source code editor developed by Microsoft. It is available for Windows, MacOS, and
Linux platforms as well. It is not a fully featured IDE like a Visual Studio IDE but provides
some more important features like debugging, auto code suggestions, and code refactoring for

faster development.

4.4 User Interfaces

Following are some of the main user interfaces of the AWMS and they describe the

functionalities and how the system interactions are made with them.

4.4.1 User Login

User Login is the first user interface that the user interacts with for the first time and it controls
access to the system by checking the user credentials and redirecting to the appropriate user
area by checking the user properties. The system allows users to Sign Up and Sign In by using
their existing Gmail account credentials or can create new credentials with a valid email as
well.

The following figure shows how the user login of the AWMS looks like,

= GarageHub

Sign into your account

G With Google

E

mai
@ | test@roshanmotors.com

Figure 4.1: User Login Interface
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4.4.2 Job Card Creation

Among the three main modules of the AWMS, the Job module takes the most significant place
since it includes the core processes of the system. Creating a job card is the first step of the
main process, and the system allows to create it to the System Admin or the Supervisor as a
general job card with the selection of the service type or the client can be able to make a job
reservation for the vehicle by placing an appointment through the client user login, and then it

converted to the job card by the system admin or the supervisor end.

The Following figures show the relevant user interfaces that describe the above steps,

= 5= G
- GARAGE HUB
- . " as o0
WP KW-6183 - [ cenera m JOB DETAILS
B
VEHICLE OWNER DETAILS DAGNSTC - DIAGNOSTIC X -
923243429V THARINDU BANDARA
SELECTED TASKS [2] o @
- o @ PPN bopy was _
0719554801 0741351638 187/84, SURAWEERA MW, WALPOLA, F o [n
VEHICLE DETAILS A - DIAGNOSTIC -
— — a ]
[ -] 8
TOYOTA CAMRY XSE SPORT 2023
JOB CARD SUMMARY
CARD DETAILS R o
® . @ . & . (2 | 20240126 @  service | [0 | ssor
26100 SERVICE ﬁ REPAIR ﬁ OWN *; INSURANCE ﬁ
| s RS | 3200.00 LR © | 045HRS

SS 01- SERVICE SLOT 01 [SERVICE ~
CONFIRM JOB CARD
CREATION

© 2024 - GARAGEHUB

Figure 4.2: Add New Job Card — Admin / Supervisor View

In the AWMS, All of the user interfaces are designed to achieve the highest level of user-
friendliness at its best. One of the key features of the above Ul is the automatic data-loading

operation with logical validations.
The user has to fill in only the Vehicle No. and the system will load the rest of the details

including vehicle details, owner details, and job details as well. When the data loading of the

job details, there are some number of validations that will be performed by the system to get
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the relevant service type to do for the vehicle and it allows to select the options to choose the

appropriate service type for the user as well.

SERVICE TYPE
CONFIRMATION !

PERIODIC
SERVICE

Figure 4.3: Service Type Selection — Admin / Supervisor View

As mentioned earlier, the client can place a reservation for a service through the client user
login and it also minimizes the workload of the client to think about the service tasks that have
to be done for the vehicle and also the system allows to skip unwanted tasks to the client as

well.

Figure 4.4: Service Reservation — User View, shows how the client user view looks like for the
service reservation as follows,
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Figure 4.4: Service Reservation — User View
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These are the initial steps of the job creation process and the beginning of the tasks that have
to be done in the job module in the system. All the functionalities of the AWMS can be familiar

referring to the user manual attached in Appendix A.

4.5 Major Code Segments

This section will briefly describe some of the major code segments along with a description of

what it does and show how it is implemented to achieve the desired output.

4.5.1 Backend Server Connection

As mentioned before, under the System Architecture in Chapter 3 - Design Architecture, The
Firebase is a backend server that provides a set of cloud computing services & Application
development platforms for the web and mobile application development provided by Google.
The real-time database is one of the main services used for the AWMS as a database and its
special characteristics make the system more reliable, effective and convenient.

Before working with the Google Firebase Real-time database, it should have a Firebase account
with a Firebase project which includes Real-time database service. Afterwards, it provides a
configuration object with some IDs to link the application with the Firebase services that we
requested. Then we have to initialize the application with that configuration object to establish
the connection with the Google Firebase server and work with the Firebase services that they
offer.

Below mentioned code snippet shows how the application initialized with the Google Firebase
services.

Firebasejs X

1 import * as firebase from "firebase";

2

3 export const config = {

4 apikey: "JBgxUbHIKW2H5Q1BNasLOKUh2XD7G7PLWQEIATE",
authDomain: "roshan-motors-vue-pwa.firebaseapp.com”,
databaseURL: "https://roshan-motors-vue-pwa.firebaseio.com”,
projectId: "roshan-motors-vue-pwa”,

8 storageBucket: "roshan-motors-wvue-pwa.appspot.com”™,
c messagingSenderId: “355874125478",
18 appId: "1:365874125478:web:8brSnad247bbf4nf448xsw™,

11 measurementId: "F-XSQVEBFSDD"
12}

14 firebase.initializelfpp(config);

16 export default firebase;

40



4.5.2 Data Extraction from Google Firebase Real-Time Database

After the successful establishment of the Google Firebase services, the Following code segment
is used to extract data from the real-time database.

The following code segment is used to get the Job Card list from the Firebase real-time

database.

1 import firebase from "../../Firebase";

2

4 export default {

5 components: {},

6

7 data: () =» ({

8 JobCardList: [],
18 {///Firebase DB Refs
11 jobCard_Ref: firebase.datzbase().ref({"General/Job_Mod/Job_Cards/ /"),
12
14 1

15

16 created() {

17

18 {///--JobCard List

19 this.jobCard _Ref.on("wvalue", snapshot =»> {
28 this.JobCardlist = [];

21 snapshot.forEach{childSnapshot =» {

22 childSnapshot.forEach{childsnapshot =» {
3 let jcl = childSnapshot.val();

24 jcl.key = childSnapshot.key;

25 this.JobCardList.push(jcl);

26 1

27 IF

28 H)s

29

30 }

31}
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4.5.3 Login Handling

In the AWMS, There are two ways to handle the User SignUp and SignIn operations provided
by the Google Firebase Authentication, they are Google Authentication and Email/Password
Authentications. Selecting appropriate sign-in methods and Enabling them are the first steps
before proceeding with the implementation.

The following code segments are used to sign up and sign in with the AWMS in the both ways

mentioned above.

Email/Password Sign-Up Method:

23
24
25
26
27
28
29
38

31

5@

59

validateEmailPasswordRegister() {

if (this.$refs.formRegister.validate()) {
if(this.reEnterSignupPassword == this.signupPassword){

/f --Register

this.EmailPassword_SignUp();

}else{
//Error
Swal.fire({
icon: “error”,
title: "Oops...",

text: "Please Check & Re-Enter Password !V,

showConfirmButton: false,
toast: true,
position: "top-end”,
grow: "column”,
allowEscapeKey: true,
timer: 48080,
timerProgressBar: false
s
}
}
}s

// --Register
EmailPassword_SignUp(){
this.isEmailverificationSent = false;

var secondaryfpp = firebase.initializeApp(config, "Secondary™);
secondaryfpp.auth().createUserWithEmailAndPassword(this.signupEmail, this.signupPassword)

.then{(userCredential) =» {

f/ Signed in by Second Auth
var user = userCredential.user;
if(user.uid !'= ""){

this.init_view = "signin";

this.email = cloneDeep(user.email);

[/ --Success
Swal.fire({
icon: "success”,

title: "User Signed Up Successfully!™

showConftirmButton: false,
toast: true,

position: “top-end”,
grow: "column”,
allowEscapeKey: true,
timer: 3750,
timerProgressBar: false

ol
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72 secondaryfpp.auth().currentUser.sendEmailVerification()

73 .then(({) =» {

74 /{ Email verification sent!
75 this.isEmailVerificationSent = true;
76 1K

77 }

78

79 // Signed out by Second Auth
8@ secondaryfpp.auth().signout();
81

82 // Delete Second Auth

83 var firebasesecondaryApp = firebase.app("Secondary™);
84 firebasesecondarylApp.delete();
85 b

86 .catch{(error) =» {

87 var errorMessage = error.message;
88

89 Swal.fire({

9@ icon: "error”,

a1 title: "Oops...",

a2 text: errorMessage,

a3 showConfirmButton: false,

a4 toast: trus,

95 position: "top-end”,

96 grow: "column®,

a7 allowEscapekey: true,

a8 timer: 4888,

jels] timerProgressBar: false

lee 1

181

102 [/ sSigned out by Second Auth
103 secondaryApp.auth().signOut();
184

185 // Delete Second Auth

186 var firebasesecondaryApp = firebase.app(“Secondary");
187 firebasesecondaryipp.delete();
188

109 1)

118 1.

111

112 }

113}

114

115
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Google Sign-Up & Sign-In Method:

GmallRegister(){
this.loginType = "gmail™;
var provider = new firebase.auth.GooglefuthProvider();

provider.setCustomParameters ({
prompt: "select_account’

13 H

S --PopupMethod- -

firebase.auth()

LsignInkithPopup(provider)

Lthen{(result) =» {
J¥* @type {firebase.auth.0futhCredential} */
var credential = result.credential;

f/ This gives you a Google Access Token. You can use it to access the Google API.
var token = credential.accessToken;

/¢ The signed-in user info.

/# war user = result.user;

this.User = result.user;

fi¢ alert(user.displayName);

ff IdP data available in result.additionalUserInfo.profile.
console.log{token + "" + this.User);

firebase

.authi)

setPersistence(firebase. auth.Auth.Persistence . SESSION);
this.Filterad_Login;

Yi.catch{({error) =» {
/# Handle Errors here.
var errorCode = error.code}
var errorMessage = error.message;
ff The email of the user's account used.
var email = error.email;
ff The firebase.auth.AuthCredential type that was used.
var credential = error.credential;

1

}3
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Email/Password Sign-In Method:

EmailPassword SignIn() {
this.loginType = "emailpassword”;
firebase
.auth{)
.signInWithEmailAndPassword(this.email, this.password)
Lthen(() =» {
firebase
.auth(}
.setPersistence(firebase.auth.Auth.Persistence.SESSION);
this.Filtered_Login;
{/ this.Conditional_Redirect();
B
.catch{err =» {
//Error
Swal.fire({
icon: “error",
title: "COops...",
text: err.message,
showConfirmButton: false,
toast: true,
position: "top-end”,
grow: "column",
allowEscapekey: true,
timer: 408088,
timerProgressBar: false

3
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4.5.4 Image/File Upload

The following code snippet shows how images and file upload operations were performed at

the implementation level.

Upload_Job_File(job_ID, job_File File, job_Vehicle_MNo, job_Ori_MName, job_kKey, job_File_ ID, job_File Size, job_File No){
this.is_File Uploads_Hold = true;

var job_File Path = "";

const storageRef = firebase.storage().ref( Job_Files/%{job_VWehicle_Mo}/${job_ID}/${job_File_ID} ).put{job_File_File);

]J

storageRef.on(

1

"state_changed”,
snapshot =» {
this.fileUploadValue = @;
this.fileUploadvalue = (snapshot.bytesTransferred / snapshot.totalBytes) * 18@;
}J
error =» {
console.log{error.message) ;
Is
(r=>{
this.fileUploadvalue = 198;

storageRef.snapshot.ref.getDownloadURL().then{url =» {
job_File_Path = url;
if(job_File Path 1= ""}{
var Job_File_Ref = firebase
.database()
ref("Genergl/Job_Mod/Job_Cards/" + job_Wehicle Mo + "/" + job_Key + "/Job_Files/" + job_File_MNo);
var update_Job_Key = Job_File_ Ref.update(
Ori_File_Mame: job_Ori_Name,
File_Path: job_File_Path,
File_Size: job_File_Size,
T
, function(
error
Vo
if (error) {
//Error
} else {
£/ f5uccess
Swal.fire({
icon: "success",
title: "File Uploaded Successfully!"™,
showConfirmButton: false,
teoast: true,
position: "top-end”,
grow: "coclumn”,
allowEscapeKey: true,
timer: 3590,
timerProgressBar: false
i
}
1) key;

var updated_Job_Card = this.JobCardList.filter(a =»> a.Jlob_ID == this.selected_state_filtered_job_card_cbj.Job_ID)[@];
this.Load_Job Files(updated_Job_Card);

this.is_File_Uploads_Hold = false;
console.log("Updated Key :" + update_lob_Key);
T
1
H
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4.5.5 Excel Download

Report Module uses download functionality and it allows users to download reports in Excel
format to perform further calculations easily.
The following code snippets show how the Excel download functionality is implemented in

the system.

<v-tooltip left>
<templ -slot:activator="{ on, attrs }">
<v-btn fixed right top fab dark large color="green" :href="href" @click.stop="navigate;" v-bind="attrs" v-on="on" style="top:258px; right:21lpx;"»
<download-excel class="btn btn-default" :data="pass_Report_Data_J50N" rkshest="Dally Invoice Data Report” :name="download_Report_Mame" style="right:18@px;">
<v-icon class="mr-1 mt-1" dark>mdi-microsoft-excel</v-icon>
<fdownload-excel>
<fv-btn>

</template>
<span:Download Excel</span:
</v-tooltip>

methods: {
Generate Excel JSON(){
this.pass_Report_Data_JS0N = [];

if(this.pass_Report_Data != null){

this.pass_Report_Data.forEach{inv_Rec =>{

let arr = Object.assign(

Inv_ID: inv_Rec.Inv_ID },
Inv_DateTime: inv_Rec.CreatedDate +
Inv_Status: inv_Rec.Inv_Status },
Inv_Vehi Mo: inv_Rec.Inv_Vehi Mo },
Inv_Promo_Status: (inv_Rec.Promotions_Key == "") ? 'NO PROMO' : 'PROMO ADDED' 1},
Inv_Total_Amount: inv_Rec.Inv_Total_Amount },
Inv_Discount_Amount: inv_Rec.Inv_Discount_Amount },
Inv_Net_Amount: inv_Rec.Inv_Net_Amount },
Inv_Payment_Method: inv_Rec.Inv_Payment_Method },
Inv_Payments: inv_Rec.Inv_Payment Opt_1 },
Inv_Earned_LP: inv_Rec.Inv_Earnsd_LP },

+ inv_Rec.CreatedTime },

b ey e b oy by b

IH
this.pass_Report_Data_JSOM.push(arr);

I3
s
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Chapter 5. Testing & Evaluation

5.1 Introduction

Testing and evaluation are the most crucial processes that have to be carried out once the
software unit or the whole system is developed. It is also the next phase that has to be followed
once the implementations have been completed by the developers. The ultimate goal of this
phase is to gain confidence about the satisfaction of the client's requirements against the
software requirements specification (SRS). Also, it helps to identify and avoid system errors,

functional and non-functional issues, and missing requirements.

When considering the quality of the product, Verification and Validation processes take a

significant place and they can be referred to as Software Quality Control as well.

The verification process is recursively applied from the beginning of the software development
life cycle at certain points to verify the system is developed correctly. And the Validation
process starts to validate the actual product once the implementation has been completed to
check whether the user requirements are satisfied.

In this chapter, it will discuss the Testing strategies and evaluation methods used to increase

the quality of the system.

5.2 Testing Strategies

The following test strategies are used to test the system.
1. Black Box Testing
2. White Box Testing.
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5.2.1 Black Box Testing

Black Box Testing, also called Behavioral Testing, focuses only on how a system behaves from
the outside. It doesn't look at the internal code or how the system is built. Testers without
programming knowledge can use this method to find issues and check if the system meets
expectations. It checks both functional and non-functional requirements based on the client's

needs, ensuring the system behaves correctly with various inputs and usage scenarios.

5.2.2 White Box Testing

White Box Testing is very different from Black Box Testing because it focuses on the internal
structure of the system. This type of testing looks at the system’s code, data structures, and
design. Testers have access to the source code and use it to create test cases that check the
system’s correctness, from individual programming units to the entire system. Testers need to
understand the code, as this knowledge is essential for carrying out effective tests at various

levels, such as unit, integration, and system testing.

5.3 Testing Levels

Specific types of tests have been conducted at specific levels according to the nature and the
scope of the testing area. It varies according to the stages that they conducted with also. There
are many testing levels available specific to its functionality and the Following are the testing

levels which were used to verify and validate the AWMS.

5.3.1 Unit Testing

According to the Unit Testing, The Unit is the smallest part that can be tested and it can be
either a method or a piece of testable code which is isolated at the logical level. In this stage,
all the units are identified and performed unit testing for all of them to verify the functionality
of the units are same as designed. It helps to identify the errors at the earliest as possible and it

allows to make them correct at the first step of the development as well.
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5.3.2 Integration Testing

Integration testing is the next step once the unit testing has been completed. The units which
are unit tested at the earlier stage are merged with relevant units together to make them as
groups or modules and they are the bases for this type of testing used to verify their
functionality. It ensures the system modules are performed as designed and it verifies the data
exchanges and the interactions between them without having any issues. It helps to identify the

integration issues earlier and can avoid the risk of failures of modules as well.

5.3.3 System Testing

System testing is carried out after the integration testing is performed. Once all the modules or
components are integrated, it performs and evaluates the system as a whole to validate that the
system's functionality aligns with the user's requirements. In this method, testers are not
required to have knowledge of the internal code, because the system testing mainly focuses on
the functional and the non-functional requirements of the system.

5.3.4 User Acceptance Testing

All the issues raised by the unit testing, integration testing and system testing were resolved
when the user acceptance testing came into action, this testing also ensures the functionality of
the system and the satisfaction of the user’s requirement by an acceptable level by the end users

before going to the production.

5.4 Test Cases

When performing the test on a system, it is necessary to identify all the possible test scenario
that covers every aspect of the system related to the system requirements. The test cases are
the specifications which are used to identify whether all the identified scenarios are aligned
with the user specifications or not. The structure of a test case includes the description of the
test case, Pre-conditions which satisfied before the test case run, steps, expected result and the
actual result along with the status of the test case.

The AWMS followed the above-mentioned tests at certain levels and the following are some

of the major test cases prepared and executed for.
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Table 5.1 — Major Test Cases for AWMS

ID | Description Pre- Steps Expected Actual Result | Status
condition Result (Pass,
Fail)
1 | SignUpwith | 1. The user | 1. Click the “G | The user login | The user Pass
Google should be | With Google” into the logged into
Authenticatio | on the Button. System & will | the System &
n (Asan SignUp 2. Enter the be directed to | directed to the
Unregistered | Page Google the “Client & | “Client &
Client in Credentials & Vehicle Vehicle
AWMS) click Next Assignment” | Assignment”
3. Enter Email | Page Page
related Mobile
no. to get the
OTP
4. Enter OTP
and click Next
2 | SignUp with | 1. The user | 1. Click the “G | The user login | The user Pass
Google should be | With Google” into the logged in into
Authenticatio | on the Button. System & the System &
n(Asa SignUp 2. Enter the direct to the directed to the
registered Page Google Client Client
Client in Credentials & Dashboard Dashboard
AWMS) click Next
3. Enter Email
related Mobile
no. to get the
OTP
4. Enter OTP
and click Next
3 | SignUpwith | 1. Theuser | 1. Enteravalid | The System The System Pass
an invalid Re- | should be Email & will show an | showed an
Enter on the Password. Error message | Error message
Password SignUp 2. Enter an “Please Check | “Please Check
(Email/Passw | Page invalid & Re-Enter & Re-Enter
ord method) Password in the | Password !” Password !”
Re-Enter
Password field.
3. Click the
SignUp button
4 | Verify 1. The user | 1. Enteravalid | The User The User was | Pass
sending the should be | Email & should redirected to
Verification on the Password. redirect to the | the Signin
Mail when SignUp 2. Enter the Signin page page and
SignUp with | Page Password again | and show a showed a
the in the Re-Enter | successful successful
Email/Passwo Password field. | SignUp alert | SignUp alert
rd method 3. Click the & &
SignUp button | “Verification | “Verification
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Email has Email has
Sent” Sent”
message on message on
the Signin the Signin
Page Page & Verify
& Verify Email
Email should | received to
be sent to the | the registered
registered email
email
Loginwitha | 1. The user | 1. Enteravalid | The user login | The user Pass
valid Email should be | email & into the logged in into
& Password already password & System & will | the System &
for Client registered | click Sign In be directed to | directed to the
Account in AWMS. | Button the Client Client
(With 2. Load the Dashboard Dashboard
Email/Passwo | Signin
rd Method) Page
Login withan | 1. The user | 1. Enter an The System The system Pass
invalid Email | should be | invalid email or | will show an | showed an
& Password already password & Error message | Error message
for Client registered | click Sign In & remainon | & remained
Account in AWMS. | Button the Signlin on the Signin
(With 2. Load the Page Page
Email/Passwo | Signin
rd Method) Page
Login withan | 1. Load the | 1. Leave the The relevant | The relevant | Pass
empty Email | Signin Email or empty textbox | empty textbox
or Password Page Password field | color should | color changed
(With empty & click | changetored |tored &
Email/Passwo the Sign In & remainon | remained on
rd Method) button. the Signin the Signin
Page. Page.
Change the 1. The 1. Click the Selected Selected Pass
Default client “Change vehicle vehicle
vehicle with should Vehicle” button | images and images and
another & have more | to redirect to the | other relevant | other relevant
load the than one Vehicle data should be | data are
relevant registered | selection view. | displayed on | displayed on
vehicle data vehicle. 2. Select the client's the client's
into the Client | 2. The another vehicle | dashboard dashboard
Dashboard client Logs | & Click the
into the “Default”
account & | button.
Load the 3. Click the
Client Close button to
Dashboard | navigate to the

Client
Dashboard
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9 | Set the First 1. The 1. Click the It will redirect | It redirected Pass
Periodic client Logs | “Book A to the Client | to the Client
Service into the Service” button. | dashboard & | dashboard &
Appointment | account & | 2. It Shows the | show an showed an
for own Loads the | Initial Service appointment | appointment
vehicle Client Message & notification notification
through the Dashboard. | click OK. under the under the
Client 2. The 3. Select “Periodic “Periodic
Dashboard client Booking Date Service Service

should & Approx. Appointments | Appointments
have a Time. ” section on ” section on
vehicle that | 4. Click the the

never “Confirm Dashboard. Dashboard.
performed | Service

ajobinthe | Booking”.

workshop.

3. The

client

should set

as default

that

vehicle.

10 | Seta Periodic | 1. The 1. Click the Shows a Showed a Pass
Service client Logs | “Book A Warning Warning
Appointment | into the Service” button. | message to message to
with an empty | account & | 2. Leave inform to fill | inform to fill
Date & Time | Loadsthe | Booking Date in the required | in the required

Client & Approx. fields. fields.
Dashboard. | Time fields

empty.

3. Click

“Confirm

Service

Booking”.

5.5 User Evaluation

User Evaluation is the next step that has to be carried out after the testing phase is completed.

Before the user evaluation starts, the deployment of the system has to be carried out in the live

environment and provide accessibility to the users.

Initially, accessibility was granted to the system admins and the supervisors to evaluate the

system from their point of view and track all the user feedback and suggestions through the

User Evaluation Form after two weeks of live deployment. There were some suggestions that
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the system could be improved and modified accordingly. Then it allows clients to create and
use their accounts. Client User Evaluation has been performed online and can be able to

succeed the client user evaluation as well.

Common User Evaluation Form has been designed to survey admin, supervisor and client user
levels. It has made caring about the aspects of the user understanding levels and the simplicity
of the form design led to a considerable count of user evaluations as well.

The following figure demonstrates the User Evaluation Form used to evaluate the AWMS.

— B User Evaluation Form

=00

GARAGE HUB Auto Mobile Workshop Management System

Please take a moment to complete this survey and help us to identify the system's weaknesses
and improvements to provide you with the best services in the country.

Thank You!
GarageHub Team

Please place a tick ‘v to the most appropriate answer

Very
Good
Good
Fair
Poor
Very
Poor

User Interface

1. Attractiveness of the User Interfaces
Color/Icon Combinations of the Interfaces
Informativeness of the Help Messages
Meaningfulness of the Error Messages
Responsiveness of the Interfaces

6. Easiness of being used
System Operations

1. Handling steps of System Operations

2. Inclusiveness of Decision-Making strategies

3. Easiness of System Operations Completion
System Quality

1. Performance of the System

2. Responsiveness of the System

3. Reliability of the System

4. Accuracy of the Information Used in the

System

5. Easiness of being used of the Whole System
Training

1. Easiness of being learned

2. Informativeness of the Documentations

3. The usefulness of the User Manual
Comment

bl el 5 (i

Figure 5.1: User Evaluation Form
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The summarization of user evaluation results can be demonstrated as follows,

Table 5.2 — Summarization of the Results of User Evaluation

2 | |~ |= |5
3 | |8 & |¢
> _ |8 pug = >
User Interface
1. Attractiveness of the User Interfaces 83.3 |10 6.7 0 0
2. Color/lcon Combinations of the Interfaces 76.7 | 13.3 |10 0 0
3. Informativeness of the Help Messages 80 16.7 | 3.3 0 0
4. Meaningfulness of the Error Messages 76.7 |13.3 |10 0 0
5. Responsiveness of the Interfaces 80 13.3 | 6.7 0 0
6. Easiness of being used 76.7 | 20 3.3 0 0
System Operations
1. Handling steps of System Operations 90 6.7 3.3 0 0
2. Inclusiveness of Decision-Making strategies 86.7 | 10 3.3 0 0
3. Easiness of System Operations Completion 83.3 |10 6.7 0 0
System Quality
1. Performance of the System 933 |67 |0 0 0
2. Responsiveness of the System 83.3 | 10 6.7 0 0
3. Reliability of the System 96.7 |33 |0 0 0
4. Accuracy of the Information Used in the 90 6.7 3.3 0 0
System
5. Easiness of being used of the Whole System 90 6.7 3.3 0 0
Training
1. Easiness of being learned 80 6.7 133 |0 0
2. Informativeness of the Documentation 86.7 | 10 3.3 0 0
3. The usefulness of the User Manual 90 10 0 0 0

To easily analyze and get a clear view of the user evaluation result, a Bar chart was generated

and depicted as follows,
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User Evaluation Result Summary

Attractiveness of the User Interfaces
Color/Icon Combinations of the Interfaces
Informativeness of the Help Messages
Meaningfulness of the Error Messages
Responsiveness of the Interfaces

Easiness of being used

Handling steps of System Operations
Inclusiveness of Decision-Making strategies
Easiness of System Operations Completion
Performance of the System

Responsiveness of the System

Reliability of the System

Accuracy of the Information Used in the System
Easiness of being used of the Whole System
Easiness of being learned

Informativeness of the Documentation

A

The usefulness of the User Manual

o
N
o
IS
o
[e2}
o
[0}
o

100 120

M Fair (%) ™ Good (%) ™ Very Good (%)
Figure 5.2: User Evaluation Result Summary Bar Chart

According to the above analysis and the bar chart, more than 75% of the users are satisfied
with the new AWMS by voting “Very Good” status on every evaluation factor, whereas the
“Good” and “Fair” statuses have the lesser votes which prove they are also satisfied with the
new system. No votes for “Poor” and “Very Poor”” made the new AWMS satisfy every level of
users in every aspect.
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Chapter 6. Conclusion / Discussion

This chapter will describe all of the work done from the start to the end to achieve the ultimate
goal with its problems and limitations, drawbacks and achievements. This will reflect the
author’s point of view of the entire work done for the project, including the achievement which
had to be achieved followed by the objectives through the system, Critical assessments,
encountered problems and the way they are handled, the identified system weaknesses and the

future enhancements of the system as well.

6.1 Introduction

Considering the objectives of the system mentioned in the introduction chapter, the

achievements gained by the system are at a highly satisfactory level.

As objectives, the low-cost, centralized, and cloud-based data store is used for the system to
store and render data and files more quickly and in real-time to increase the system's

performance and responsiveness.

Introducing the systematic processes for the most wanted tasks such as Job reservations and
Job status inquiries reduced the workload of the employees and enhanced the customer
relationships with the workshop as well. Introducing the self-reservation process, customers
can able to reserve their services and repairs without contacting the workshop and it allows
them to predefine the tasks that the job should include. Also, customers are able to track their

job status through the Job Status Tracker as well.

The system offered a dashboard for every registered customer to handle their vehicles more
conveniently and it could achieve the highest level of satisfaction of the customers against the
workshop and the processes it follows. All the details about the services and repairs along with
the appointment, job card and invoice details are freely available to check through the user
account and all the periodic service and maintenance are displayed with the period that the

customer should perform to maintain the vehicle at the right time.
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In this system, a Customer Loyalty Program was introduced and every transaction related to
the invoices follows the customer loyalty program in order to retain and expand their customer

base.

As mentioned above, all of the tasks have aligned systematically and enhanced the process
flow to achieve the highest results from the system. The main flow From starting the job
creation, supervisor and employee assignment, and managing jobs has improved to increase

the productivity of the employees and the workshop as well.

Providing highly reliable reports with the analysis dashboards made the decision-making
processes more easier than ever, and the top management was able to forecast the workshop
growth by setting some goals and achieving them as well.

6.2 Lesson Learnt

As a student, who is pursuing a master's degree, | have been able to apply all the theoretical
knowledge that | have learnt to real-world scenarios while working on this project. As |
followed the SDLC for the development of the system, from the first phase to the last, | have
gained some special abilities such as specified requirement gathering skills while improving
confidence and communication skills, analysis and design skills to provide better solutions for
every aspect of issues, and the knowledge about the cutting-edge technologies, programming
languages and the coding skills with the coding standard along with the best practices are main
of them.

Also, | have improved my management skills to manage my time and the things to do with the

limited period to complete this project as well.

6.3 Critical Assessments

As with every system, the database is a main aspect that has to be considered very seriously
because of its characteristics. According to the requirements of the AWMS, there should be a
database or a data source that is capable of providing a considerable amount of data without
affecting the performance of the system in real-time.
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According to the above requirement, the traditional database approaches such as relational
databases of MySQL or MS SQL Server do not fulfil the requirements that suit the system and
have to do some additional developments to make it align with the system requirements as well.
To make it possible, the Firebase Real-Time Database is used as the database of the system and
it fulfils all the data-related requirements without doing any additional developments. It
provides requested data in JSON format and it can be utilized easily. It fetches the data every
time that the specific data set has updated automatically and triggers back to the system with
the latest data set will update the system environment on a real-time basis.

User login is another aspect that has to be considered, because of the system's characteristics.
Unlike most used applications such as social media applications, AWMS usage is lesser
compared with them. As a result, the ratio of users who have forgotten user credentials will be

high when using the Emil/Password authentication method for the system.

To overcome this issue, the implementation of Google Authentication along with the Email /
Password method has been planned. It allows the customers to sign up and sign in to their user
accounts with a single touch and no need to remember the credentials to log into this system.
The system maintains both authentication methods to make the system more user-friendly and
it allows all the users to use their own user account in the AWMS without filtering only for the

Google account owners as well.

6.4 Problems Encountered

When in the requirement gathering and analysis stage, there were some problems encountered.
As the nature of this system environment, we have to deal with the employees who haven't any
knowledge about computers or IT-related things. Therefore, a harder situation has to be faced
when gathering consistent requirements from them. So, several meetings were conducted to
get the correct requirements from several user groups since some of the requirements were not
consistent and conflicted with one another. And had to spend more time in this phase until get

the accurate requirements to develop the system as well.
After the system deployment is performed to the live environment, user training has to be

conducted for the users to train and familiarize the AWMS. It was a hard situation since more

employees did not know the IT-related things and had lesser usage of the computer-aided
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systems as well. However, the user training was successfully concluded, since the system

modules and the processes are well-defined and easy to understand.

6.5 System Weaknesses

The AWMS has been designed based on to achieve effectiveness and user-friendliness. When
it comes to the client user dashboard, all the information related to the defaulted vehicle has to
be visible and the operations that allow access for the client have to be placed. Considering this
matter, a bigger screen area was required and the system was developed to achieve that
requirement. Therefore, limited screen resolutions are compatible whereas others have some

alignment issues on the user interfaces.

6.6 Future Enhancements

Considering the system usage of various user groups, the web application is not enough to
satisfy the user requirements. In this new era, mobile applications are the most useful
application type and they can be accessed at any time anywhere. Everyone has a mobile device
in their pocket and providing a mobile application along with this web application will be more

convenient and very useful.

The current web application doesn't include any online payment method whereas every client
has to come/wait and check their vehicle after the job has finished. So the workshop can handle
the invoice amount by cash, card or loyalty points. It is hard to use when it comes up with the
web application which requires a laptop or a computer at the time when the payment has to

settle for a client.

Providing a mobile application with the capability of modern online payment facilities such as
Payment QR code scanning will increase the usage as well as the effectiveness and efficiency
of the application.

The current system consists of four modules (Employee Management, Client Management, Job
Management and Report ) which cover essential processes in the workshop. Therefore the
system can be extended further by adding some more modules to cover the entire workshop
process. As the next phase, the Inventory Management module can be developed and extend
the workshop process defined in the AWMS.
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APPENDIX A: Client User Manual

System Overview

GARAGEHUB is an Automobile Workshop Management System (AWMS) offered by Roshan
Motors to its clients to provide the best services while enhancing client satisfaction.
Clients are welcome to create and manage their own accounts to handle their own vehicles and

this is the best way to handle all of the vehicle-related tasks in one place.

Following are the user guides to make the specific task complete by yourselves.

User Registration
As the initial step to own an account of AWMS, the User Registration or Sign Up process has
to be followed.

To Sign Up, Open the browser and navigate to the URL https://roshan-motors-vue-

pwa.web.app/. It will direct you to the system Login page and Click the “Sign Up Here” button
to navigate to the User Sign Up section which is shown under Figure A.1.

= GarageHub

Sign up for your account

I G With Google

Figure A.1 — AWMS User Sign-Up View
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The system allows the users to two sign-up methods to register with the system. One is Google

Authentication, and the second one is the Email / Password Authentication.

Sign up with Google Authentication

This is the easiest way to register with the system with one click. Just click the G with Google
button. Then it prompts all the logged-in Gmail accounts and selects the appropriate Gmail
address. Then enter the Gmail password to validate the Gmail account. Then enter the correct
mobile number that is associated with the Gmail to perform the Two-way authentication factor.
You will receive a code sent from Google and enter the code to verify your identity with the

Gmail account.

Success registration will be directed to the Client & Vehicle Assignment page or Client User

Dashboard based on the client user properties.

Sign up with Email / Password Authentication

This is the second way to perform user registration, The user has to enter a valid email address
which is active in the Email text box. Enter a strong password and re-enter the same password
in the Password and Re-Enter Password text boxes respectively. Click the Sign Up button

and the system will send the Verification email to the registered email address.

Then the user will navigate to the Sign In Page with auto-completing the Emai address.

User Login

= GarageHub

Jn into your account

[ G With Google

@ test@roshanmotors.com

o

nt?  Sign Up Here

Figure A.2 — AWMS User Sign-In View
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Figure A.2 shows the User Sign-In view with the two sign-in methods which the users can use

to log into the system and it is relevant to the user registration method.

Sign in with Google Authentication

The users, who are signed up with Google can only use this method. Click the G with Google
button on the view, and select the relevant Gmail account. According to some conditions,
Google will request to enter the password and will perform the Two-way authentication to
verify. Otherwise, it will automatically navigate to the Client & Vehicle Assignment page or

Client User Dashboard based on the client user properties.

Sign in with Email / Password Authentication

Enter the registered Email and the password. Then click the Sign In button. it will
automatically navigate to the Client & Vehicle Assignment page or Client User Dashboard

based on the client user properties.

Client & Vehicle Assignment

Only the users who are new to the workshop and have no records related to the jobs performed
in the workshop will navigate to this page. Figure A.3 and A.4 show the initial message and
the Client & Vehicle Assignment page. Read the Initial message very carefully and follow the

steps to complete this step.

Enter the user’s NIC Number and the system will check and autofill all the fields with the
registered vehicles when the user is already in the system. The only the user wanted to do is
add another vehicle if the user has one. Otherwise user has to fill in all the required fields and
select vehicles by entering vehicle details and linking all together by clicking the Add Client |
Vehicle & Link button. The reset button will be set to the initial state of the page.
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WELCOME TO THE GARAGEHUB

STEPS YOU HAVE TO DO
o Please Check And Verify The Account Through The Verification Email.

If You Are a New Client
s Please Enter Your Details & Vehicles to Create a GarageHub Account

If You Are an Existing Client

o Please Set Your NIC Number to Link Your Activities with the GarageHub Account
 If There Any Incorrect Detail, You Can Update Later using The Account Settings.

©

Figure A.3 — Initial Message

EJ rovora

TOYOTA

cam

® viesge o ’ I amber o
15000 Km |w - ca8

. ADD CLIENT | VEHICLE & LINK ‘ § Rese
-t

Figure A.4 — Client & Vehicle Assignment

Successfully linked user with the vehicle, will be redirected to the Client User Dashboard.
Following Figure A.5 shows the Client User Dashboard page in the system.

= e g YGARAGE HUB

HI, THARINDU BANDARA ! e scoont

TOYOTA

TOYOTA

CAMRY 2023

VEHICLE DETAILS

LAST SERVICE:

« (0w

on 2024-01-06

REVENUE LICENSE ENDS ON:
2024-09-25
COST:
INSURANCE PREMIUM ENDS ON:
2024-09-20 2,800 LKR

MORE

[ ]
DETAILS b

SERVICE sl

REcom)a

e /N 2
CHANGE i
VEHICLE / o+

PERIODIC SERVICE DETAILS

>

MAINTENANCE REQUIRED

. DIAGNOSTIC

a BATTERY CHECKUP [ 11 vorms |

3‘3_\ ~ & ENGINE TUNEUP
3} PRICE 7,000 LKR PRO

CUSTOMIZED SERVICE / REPAIR DETAILS

ALERTS

NEXT SERVICE:

- Cros00mr )

oron 2024-07-06

ESTIMATED COST:
1,700.00 LKR

BOOK
A SERVICE__=

& COST OVERVIEW (FOR LAST SEVEN CUSTOMIZED SERVICE / REPAIR JOBS)

REPAIR
RECORDS

REQUEST _
AREPAIR .2

© 2024 - GARAGEHUB

Figure A.5 — Client User Dashboard
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Dashboard Sections

There are four sections which will show several details related to the defaulted vehicle. There

are,

1. Vehicle Details Section

2. Periodic Service Details Section

3. Customized Service / Repair Details Section
4

Maintenance Required Notification Section

Vehicle Details Section

This section will display the defaulted or selected vehicle details including the vehicle number,

the dates of Revenue Licence and Insurance Premium Ends for the vehicle.

Complete Details! button notify to complete the vehicle-related missed details. Click and

update all the required details accordingly.

From time to time It will be required to update the current mileage of the vehicle to generate
service notifications accurately. Click the Mileage button to update the current mileage of the

vehicle.

The Change Vehicle button is used to select the default vehicle among more than one owned

vehicle list.

All the figures related to the above-mentioned operations are as follows,

- = \ %‘GARAGE HUB &
{?) compLETEDETALLS! ie——
W e o
’ . . [ .

C RESET
= B rovoms
=) a = TOYOTA
wp CAB-1245 PY
REVENUE LIGENSE ENDS ON ]
INSURANCE & REVENUE LICENSE DA
? C
" ARG E DRENITI ENBE 6 )
INSURANCEPREMIUM ENDS ON INC_0004 - CEYLINCO INSURANCE PLC -~ || FuLLopTION
5 o
. 20240910 20240822

MORE

RECENT SERVICE DATA
o “ :
& P ¢
15000
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Figure A.6 — Complete Vehicle-Related Details
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Figure A.7 — Periodic Vehicle Mileage Update
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Figure A.8 — Change Vehicle

The Change Vehicle button redirects to the user-owned vehicle collection and it allows users
to Add New Vehicles, Select and Update Vehicles And View Vehicle information. Also, the
user can select the default vehicle that the dashboard has to load relevant data to it by clicking
the Set As Default button after choosing the vehicle from the vehicle list. The following figures
show the steps to complete the above-mentioned tasks.
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Figure A.12 — Vehicle Information View

In this vehicle information view, all the vehicle-related details are shown along with the number
of Periodic and Essential services and Repairs that have been done for the vehicle. Users can
navigate to see the history details of the Periodic, Essential and Repair jobs by clicking relevant

buttons.

Periodic Service Details Section

This section will display periodic service details of the selected vehicle including the summary
of the Last service which contains mileage, date and cost spent for the service and indicates the
next service mileage and the estimated date and cost for the vehicle. The system allows users
to make a service reservation by clicking the Book a Service button. And can be able to view

Past Periodic Service Details by clicking the Service Records button.
Book A Service

Users can able to make a service reservation by clicking a single button and in the Periodic
Service section, the system will pick all of the tasks for the service automatically and calculate
the estimated cost and the time as well. The system allows users to Skip tasks which unwated

for that moment and everything will update accordingly.
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Fill in the Booking Date and Approx. Time fields and then click the Confirm Service

Booking button to make a periodic service reservation for the vehicle.

Same as per the above steps, the user can able to make a reservation for the Customized

Service which can specify tasks by selecting tasks through the Task Selector as well.

The following figure shows the Service Reservation view of the system.
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Figure A.13 — Vehicle Service Reservation View

Service Records

The user can be able to check historical periodic service details and it provides the status of
each task along with the Appointment & Job card details and Payment Invoice details as well.

Figure A.14 shows the Periodic Service Detail View which tracks all the service records of

the vehicle.
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Figure A.14 — Periodic Service Detail View

Check Past Periodic Service with Appointment and Job Card Details

Click this button to check the Appointment and Job Card Details of the

service.

It will direct to the Service Appointment Page including all the details related to the Service

job appointment and its view as follows.
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Figure A.15 — Service Appointment Detail View
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Clicking Job Card Status will navigate to the Job Card Status page and it will show all the
related details about the job that has been done for the vehicle related to the appointment. The

following figure shows the Job Card Status view of the relevant service Appointment.
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Figure A.16 — Job Card Detail View

Check Past Periodic Service with Invoice Details
Click this button to check the Invoice Details of the service.

It will navigate to the Job Invoice Page and all the invoice-related details are shown as follows,
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Figure A.17 — Service Invoice Detail View

The user can download the service invoice by clicking the Invoice Print-Preview button.

Customized Service / Repair Details Section

This section shows Customized Services and Repair details with the pending appointments and
pending and ongoing job cards related to that type of service and repairs. It shows a quick
overview of the cost of the last seven jobs spent, with a chart to identify how the cost variation
happened to services performed.

This section also consists of two operations which are used to make a repair reservation and to
view the Repair Records.

CUSTOMIZED SERVICE / REPAIR DETAILS

- —

$950 $250 $4000 $§7250 $2800 $3200

=l COST OVERVIEW (FOR LAST SEVEN CUSTOMIZED SERVICE / REPAIR JOBS)

REPAIR
RECORDS

REQUEST _ “Nati#/

A REPAIR a

Figure A.18 — Customized Service / Repair Detail Section
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Request A Repair

This is used to make an appointment for a repair only, not for the services.

The following figure shows the Repair Reservation view of the system.
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Figure A.19 — Repair Reservation View

Set a date for the Booking Date field and a time for the Approx. Time field and describe the
nature of the trouble by yourself by entering a small description or the system allows users to
send voice through the system to improve the workshop user understandability about the issue
that the client has. Then click the Confirm Repair Booking button to make an appointment

for the workshop.

Repair Records

Similar to the Service Records, Past Repair Records are also available to check and view later.
Please follow the same process to achieve the Check Past Repair with Appointment and Job

Card Details and Check Past Repair with Invoice Details as mentioned above.

Figure A.20 shows the Repair Detail VView which tracks all the repair records of the vehicle.
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Figure A.20 — Repair Detail View

Maintenance Required Notification Section

This section indicates what the next services or repairs have to be maintained with the duration
to identify and perform jobs on time and helps to make the vehicle issue-free.

FUTURE
MAINTENANCE INDICATOR

Following Maintenance are
Available for the Vehicle No. KW-6183 in Future,

% DIAGNOSTIC
a BATTERY CHECKUP

;6; = ENGINE TUNE UP

Figure A.21 — Future Maintenance Indicator View
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APPENDIX B: Admin/Supervisor User Manual

System Overview

GARAGEHUB is an Automobile Workshop Management System (AWMS) offered by Roshan
Motors to its clients to provide the best services while enhancing client satisfaction.

This is the User Manual for User levels of the Workshop. The Admin and Supervisor Level
users have very specific tasks that have to perform in order to manage workshop jobs such as

services and repairs smoothly.
Following are the user guides to make the specific task complete by yourselves.

User Login

= GarageHub

Sign into your account

[ G With Google

Ema
@ | test@roshanmotors.com

-

nt?  Sign Up Here

Figure B.1 — AWMS User Sign-In View

Figure B.1 shows the User Sign-In view with the two sign-in methods. But for the
Admin/Supervisor users have to use the Email/Password method to access the system instead
of using Google authentication. Usually, the Admin/Supervisor Level authentication will be
created for the Email/Password method to reserve their private Gmail address used for

registering as a client for the workshop as well.
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Sign in with Email / Password Authentication

Enter the registered Email and the password. Then click the Sign In button.

Successful Sign-In will be redirected to the User Dashboard. Following Figure B.2 shows the

Admin/Supervisor User Dashboard page in the system.
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Figure B.2 — Admin/Supervisor User Dashboard

Dashboard Sections

There are three sections which will offer the most frequently used operations of the system.
There are,

1. Current Status of Job Cards
2. Appointment Details Section

3. User Menu Section
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Current Status of Job Cards

This section shows the Current State of the Job cards generated in the workshop. It mentions
three categories of job status and the number of job cards available right now. The total number
of Pending, In progress and Completed jobs are clearly visible and the user can do specific

tasks related to them.

The following figure shows the Current Job card summary of the workshop.
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Figure B.3 — Current Job Card Status Section
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Figure B.4 — Status Cards
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Figure B.4 shows the Current Job Status Page view of the system to identify the current

status of the workshop.
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Figure B.5 — Current Job Status View

The latest Job Updates section mentioned in Figure B.3 shows some sort of details of the job
cards and clicking on them, the user navigates to the specific page to perform operations

according to the job card status.

Appointment Details Section

In the dashboard, This section visualizes the Today's appointments available for the workshop.
Users can easily check and navigate to the Manage Appointment page through this section

and can create job cards accordingly.

APP_CAA2022_3943

APPOINTMENTS
NAITING APP_PG6116_4006

2

APPOINTMENT

4PM

Figure B.6 — Appointment Detail Section
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User Menu Section

This section will allow users to navigate all the operations available in the system, it has

separated and visualised the operations by Module to improve the organization of the task.

The following Figure shows the User Menu Section that the user can access through the
Dashboard.

MENU
R 0 O
EMPLOYEE CLIENT JOB
MANAGEMENT MANAGEMENT MANAGEMENT

N 0
SYSTEM REPORTS

Figure B.7 — User Menu Section

As per the Above Figure B.7, There are Four modules in the system and every task that the

workshop is performing is included within these four modules.

Employee Management Module

Access Level: Admin
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Figure B.8 — Employee Management Module
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The above Figure shows the task included in the Employee Management Module.

Users can access it by clicking the Employee Management button in the User Menu Section
and all the employee-related tasks are available here including Add and Manage Employees,

Work Schedules, Groups, Grades and also Employee Attendance, Leave and Overtime.

The following are the detailed descriptions of tasks in the Employee Management Module.

Add & Manage Employees

Access Level: Admin
These sections allow users to add and manage employees to the system.

The user has to enter every detail including Personal and Employment details required from

the Add Employee view correctly.

Figures B.9 and B.10 show the Add Employee view with the Personal and Employment data
insertion fields.
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Figure B.9 - Add Personal Detail View Figure B.10 - Add Employment Detail View
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Fill in all the Employee’s personal and employment details and upload an employee’s photo to

make the employee assignment task easy to identify the employee and click the Submit button
to add a new employee.

Manage Employee section allows users to manage employees by Updating Employee Info,

Removing the Employee from the System, Assigning jobs, and Viewing worksheets and
Employee Statistics.

Users can perform these tasks by clicking relevant buttons situated under the Operations
section in the Manage Employees view.

The following Figure Shows the Manage Employee View.
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Figure B.11 — Manage Employee View
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Add & Manage Work Schedules

Access Level: Admin

The work Schedule defines the employee's working period in the workshop and it should be
attached to the employee when Adding the Employee. It is used to identify employee
attendance and used to calculate Overtime as well.

Figure B.12 shows the Add Work Schedule View in the system.
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Figure B.12 — Add Work Schedule View

The user has to define a work schedule 1D and a Name. Then should indicate the Working Start
Time and the End time for each day of the week and it automatically shows the Working Hours.
The user should define the Half-Day starting time for each day in the relevant field. Then
choose the appropriate options mentioned under the calendar options for Poya Day and Special
Leaves. Then click the Create WS button to create a Work Schedule.

The Reset button can be used to clear all the fields.
The Manage WS button can be used to navigate the Manage Work Schedule page.

Available Work Schedules can be clicked and view the schedule details along with the

assigned employees as well.
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The Manage Work Schedule page allows the Users to Update and move Employees from one

work schedule to another and Delete the Work Schedules as operations.

The Following Figure shows the Manage Work Schedule Page.
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Figure B.13 — Manage Work Schedule View

Manage Groups

Access Level: Admin

The User can create new Employee Groups along with the Sub Groups for management

purposes.

Enter a valid employee Group ID and Name in the appropriate fields and click the Add button

to create a New Employee Group.

Then create a Sub Groups for the above-created Employee Group. To do that, click the

Employee Subgroup tab on top of the section, then it loads relevant fields to insert data.

First, choose the employee group that was earlier created from the Emp Group drop-down.
Then enter the suitable sub-group ID and Name for the sub-group in the Emp Sub Group ID

and Name of Emp Sub Group respectively.
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Creating Employee Groups operation has to perform first before adding the employee to the
new Employee Group. Also, it should be attached to the employee when Adding or Updating
the Employee.

The Available Employee Groups/SubGroups shows all the available Groups/SubGroups and
it shows assigned employees relevant to the Groups/Subgroups as well. Users are allowed to

move employees from one group/subgroup to another by using this page.

Figure B.14 shows the Manage Employee Group View in the system.
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Figure B.14 — Manage Employee Groups View

Manage Grades

Access Level: Admin

The User can create new Employee Grades as Executive and Non-Executive for management

purposes.

Select the appropriate employee group from the top of the section then enter a valid Employee
Grade ID and Name in the appropriate fields. Enter the Minimum OT duration allowed for that
Grade and the Amount for the Minimum OT Duration in relevant fields and then click the Add

button to create a New Employee Grade.
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Creating Employee Grades operation has to be performed first before adding the employee to
the new Employee Grade. Also, it should be attached to the employee when Adding or
Updating the Employee.

The Available Employee Grades shows all the available Grades and it shows assigned
employees relevant to the Grades as well. Users are allowed to move employees from one garde

to another by using this page.
Figure B.15 shows the Manage Employee Grade View in the system.
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Figure B.15 — Manage Employee Grades View
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Attendance

Access Level: Admin

Under this view of the system, the user can be able to view the employee’s attendance. It

initially shows “Today’s Attendance” to identify the presence of employees to work on the

current date. The user can be filtered out by the employee-wise attendance for a period of a

month by selecting a specific employee and a month and can be able to see the specific

employee’s attendance records month-wise.

This process is happening by automating the fingerprint records processing to the online server,

but the system allows the user to add manual attendance records employee-wise when the

process has some issues.

The following Figure shows the Attendance View in the system.
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Figure B.16 — Attendance View
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Leave
Access Level: Admin

This view shows the employee’s leave-related details. The view initially shows the employees
who have taken leave on the current date. And like the attendance view, the user can be able to
view the leave of a specific employee for a specific month. The user has to be entered on or

before a leave entry for employees to maintain the leave records for the employees.

The user has to select the employee and the date of leave with the reason for it to set a leave
for the employee.

Figure B.17 shows the Leave View in the system.
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Figure B.17 — Leave View
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Overtime & Payroll

Access Level: Admin

This section relates to the employee Overtime and Salary calculation. The system will
automatically calculate the overtime and salary of all the employees based on their overtime
worked duration and the lates. It is mandatory to maintain consistent attendance records
whereas the late calculation performs the late covering from the excess time the employee
worked and salary deduction if the conditions are not met. The user can see the summary of
the results of overtime and Payroll calculations for employees as well as the company.
Finalizing the overtime and payroll will confirm the final results of the calculation and it

usually happens on the last day of a month as well.

The following Figures show the Overtime View and the Payroll View of the system.
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Figure B.18 — Employee Overtime View
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Figure B.19 — Employee Payroll View
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Client Management Module
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Figure B.20 — Client Management Module

The above Figure shows the task included in the Client Management Module.

>

Users can access it by clicking the Client Management button in the User Menu Section and

all the client-related tasks are available here including Add and Manage Clients and Vehicles,

Insurance companies, Create and Manage User Accounts, Inquiries, Appointments and Loyalty

Programs.

The following are the detailed descriptions of tasks in the Client Management Module
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Add & Manage Vehicles

Access Level: Admin

These tasks perform the master vehicle creation and management process. The User will create
a vehicle by filling in all the required fields. Then the user has to upload the vehicle image to
give a better user experience to the client and the color list of the vehicle has to be defined to
select the client’s vehicle color as they want. The user will get a preview of the uploaded image

with the relevant components to check and adjust the uploaded image accordingly.

The following Figure shows the Add New Vehicle View of the system.
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Figure B.21 — Add New Vehicle View

Manage Vehicles view provides the facilities to view specific vehicle details and the list of
clients who own this vehicle along with the functions of Update Vehicle and Delete Vehicle.
It provides search and filtration options to easily filter out and get the details of the vehicle.

Under the Operations section, two shortcuts for Add Client and Add Vehicle are available.
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Figure B.22 shows the Manage Vehicles View as follows,
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Figure B.22 — Manage Vehicles View

Add & Manage Clients

Access Level: Admin & Supervisor

This section allows the users to add clients for the workshop to handle job card operations. It
is not required for the client should register with the online account but for the records

maintenance.

This task should be performed before the job card is created. Since the client’s availability is a

must for the job card.

For Adding a Client to the system, first of all, Enter the NIC number of the client. The system
will search and fill all the fields relevant to the NIC number when the client is already available
in the system, Otherwise, the user has to fill in all the required fields along with the vehicle/s

to manage their vehicles by workshop.
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The following Figure shows the Add Client & Vehicle View as follows,
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Figure B.23 — Add Client & Vehicles View

The Manage Clients view allows users to filter the specific client by NIC or a Name or a client

group by the Loyalty level. It allows users to view and update Vehicle Info and the Client

Details and Client Delete operations.
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The Following Figures show the above-mentioned tasks in the system,
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Figure B.24 — Manage Clients View
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Figure B.25 — Specific Client Operations View
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Insurance Companies

Access Level: Admin

The system should maintain all the Insurance companies that the workshop handles. It is used
to create job cards which claimed by insurance. Just providing the Insurance Company ID and

Name will create an insurance company-related record and it will be used to further processes.

The following Figure shows the Add Insurance Company View,
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Figure B.26 — Add Insurance Company View

Create User Accounts

Access Level: Admin

This page is used to create user logins for the user levels of the system which are Admin,
Supervisor and the Client. It is used to create an Email/Password method to create user
credentials for the system. As the workshop users, the Admin and the Supervisors have specific
views compared with the client view. Defining here will help to identify the user level in the
user login and direct to the specific pages accordingly.

Before creating Credentials for a client/employee, you should select the user type at the top of
the section, and then search for a specific client/employee. It will show if he/she has credentials
for the system otherwise user has to fill in all the required fields to create a user account.
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Figure B.27 shows the Create User Account View of the system,
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Figure B.27 — Create User Account View

Inquiries

Access Level: Admin & Supervisor
It’s a messaging system that connects every user level in the system, It will allow the
admin/supervisor to compose a message for a specific client or a group very easily. Also, Client

inquiries will be handled there and clients can communicate with the workshop more

conveniently.
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The following Figure shows the Inquiries View of the system,
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Figure B.28 — User Inquires View

Appointments

Access Level: Admin & Supervisor

The Appointment View handles all the user appointments for the services and repairs. Every
appointment that is reserved from the Client user account is visible here and the Admin or the
Supervisor can access it to create appointments at the workshop as well. For the easiness, the
job card creation related to the appointments is allowed by the system and it can be achieved
by going through the appointment.

To place an appointment, select the Appointment Type and fill in all the required fields of
Appointment Date, Period, Vehicle Number and Priority Level. If there are any additional notes
to inform when the job card is created, leave the note in the appropriate text field as well. Then
click the Set Appointment button. It will show the created appointments under the Available
Appointments section. Users can able to click an appointment and it shows the details of the
appointment and the operations for Delete appointment and for the Job card creation as well.
Click the Create Job Card button to create a job card relevant to the appointment.

Filtering options are available to filter out the previous and current appointments for

inspections as well.
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Figure B.29 shows the Appointment View of the system.
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Figure B.29 — Appointment View
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Manage Loyalty Program

Access Level: Admin

The Loyalty Program defines all the promotions that the workshop offers to its clients. The
user has to set the conditions through the input fields including the promotion start and end
time and it automatically indicates when the invoice generation for the job cards according to

the conditions.

Figure B.30 shows the Manage Loyalty Program View of the System.
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Figure B.30 — Manage Promotions View
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Job Management Module
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Figure B.31 — Job Management Module

The above Figure shows the task included in the Job Management Module.

Users can access it by clicking the Job Management button in the User Menu Section and all
the job-related tasks are available here including Add and Manage Slots and Tasks, and the
main process of Job creation including Add Job, Job Assignment, Manage Services & Repairs,
Manage Jobs, Browse all Jobs, Current Status of the Workshop and Generate and manage Job
Invoices.

The following are the detailed descriptions of tasks in the Job Management Module

Add & Manage Slots

Access Level: Admin

When defining the workshop, Add Slots to the Workshop for the system is mandatory since it
uses the job cards to assign specific slots in the workshop to perform the job cards.

To do this, the user has to specify the Sub Type from the list which defines the condition of the
service or repair and it automatically fills up some required fields that are common to that sub-
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type, also it shows already defined slots under the Available Slots section. The user has to

enter a valid Slot ID and Name and then click the Add to Workshop button only.

If the user wants to define a new sub-type for the workshop, leave the Sub Type empty, then
the user is able to select Slot Type and all the relevant fields including Sub Type Color, Icon,
Assigned Division, Slot ID and Name. Slot Preview shows the final result of the slot according

to the entered data.

The following figure shows the Add Slots View in the System.
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Figure B.32 — Add Slot View

Manage Slots view allows users to check all the defined slots and their functions including
viewing more info about specific slots with the details of slot assigned job details and it offers

to do slot info updates as well as delete slot operation.
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The following Figure shows the Manage Slots View in the system.
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Add & Manage Task

Access Level: Admin

This is also an initial step that has to be carried out before creating a job card. The user has to
define all the tasks that the workshop performs including relevant details.

To do this, fill in all the required fields of the Add New Task view and upload a task image to
visualize on the dashboard to help to identify tasks quickly.

On the same page, it shows all the defined tasks and users can update or delete a task as per the

user requirements.
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The following Figure shows the Add New Task View in the system,
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Figure B.34 — Add & Manage TasksView
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Add Jobs
Access Level: Admin & Supervisor

This task is the entry point of the main process of the workshop. Before every job starts, a job
card relevant to the vehicle has to be created and include all the tasks that the vehicle has to do.
Clients can specify specific tasks through their client user account as an appointment or in the

workshop before the job card starts as well.

To create a Job Card, the Vehicle Number has to be inserted in the relevant field and the system
will check and load all the relevant details suitable for the vehicle number. Otherwise, the user
has to fill in all the required details accordingly. When checking the vehicle number, the system
also checks the appropriate services available for the vehicle that is required to do, if it has, it
pops up and notifies the user about it, the user can select that suggestion to proceed with it.
Otherwise, the user has to include every task that the vehicle has to do. It shows the estimated

cost and the duration for the job card and it will be helpful for the client too.

Select the slot to assign the job and it will carry out this job. After clicking the Confirm Job

Card Creation button to complete the Job Creation task.
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The following Figure shows the Job Card Create View in the system.

— e il >
- '_Q§Q'GARAGE HUB
123 . 4 g..:_: o
l WP KW-6183] - | B GENERAL m JOB DETAILS
B .
VEHICLE OWNER DETAILS -
923243429V THARINDU BANDARA
D - SELECTED TASKS [0] o
D
0 ‘ o @
0719554801 ‘ 0741351638 187/B4, SURAWEERA MW, WALPOLA, F s
N : 0
0 VEHICLE DETAILS A NO ANY TASK SELECTED !
w - 3 )
“ 73 fm Ay
TOYOTA CAMRY XSE SPORT || 2023
J JOB CARD SUMMARY
0 CARD DETAILS . N
B D) ce @R R =) . (3 | 2024-02-08 fm | SERVICE | [ | Slot

Km SERVICE fm) REPAIR I3 OWN *&  INSURANCE [

W ot RS | OLKR © | 0.00HRS

+ CONFIRM JOB CARD
D 1 JOB CARDS AVAILABLE CREATION
© 2024 - GARAGEHUB

Figure B.35 — Job Card Create View

Job Assignment

Access Level: Admin & Supervisor

The next step of the Job card handling is Job assignment, in here, one of the supervisors will
be assigned by the admin to supervise the job card. It selects the relevant supervisor type by
the job card type and can perform the slot changes if any changes have to do with the slot
assignment as well. After the supervisor selection, click the Save button to save the assignment
and pass it to the next phase.

The following Figure shows the Job Assignment View in the system.
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Figure B.36 — Job Assignement View

Manage Services/Repairs

Access Level: Admin & Supervisor

In this phase, the employee assignment has to be performed for the job cards. It can be done

by the Admin or the relevant supervisor.
Select the most appropriate employees to carry out the job cards.

Figure B.37 shows the Manage Service View in the system.
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Figure B.37 — Manage Services View

Manage Jobs

Access Level: Admin & Supervisor

Manage Jobs view, allows the users to modify the job card status, and it offers some operations
such as Job card Updation, viewing job card Status and Vehicle information along with the
previous job history. It allows the user to upload some images relevant to the job or the vehicle

and also important files as well.

The following Figure shows the Manage Jobs View in the system.
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Figure B.38 — Manage Jobs View

Generate and Manage Invoices

Access Level: Admin

This page allows the users to generate the Invoice for job cards. Select the Vehicle Number
and it populates the completed job cards that have to be invoiced. Select job cards and click the

Next button to navigate the Invoice Generation.

The service Invoice page shows all the details of the selected job cards with important
information including Total Job Cost, Duration, Earned LPs and users allowed to give
discounts and payment method selection in this section. Click the Generate Invoice button to

generate the Invoice for the selected Job cards.
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The following figures show the relevant User views in the system.
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Figure B.40 — Job Invoice View
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Manage Invoice Page gives the capability of viewing previous invoices of the vehicle, and it
allows to discard invoices with a reason when the mistakes have been made for the invoice. All

the discarded invoices are also shown under the Discarded section as well.
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Figure B.41 — Mange Invoice View
Job Status

Access Level: Admin & Supervisor

This page allows the users to get an idea about the current job progress of the workshop. It is
divided into three sections and aligns job cards accordingly. Clicking the job card will navigate

to the Job Card Detail View and it contains necessary details about the job card.
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The following Figures show the Job Status related views in the workshop.
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Figure B.42 — Job Status View
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Figure B.43 — Job Detail View
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Browse All Jobs

Access Level: Admin & Supervisor

This is the place where all the job cards including past and present job card details can be
shown. Users have filters to filter out specific job cards and it allows them to view Invoice
details and job card details along with the vehicle details containing previous service info, and

dates of job status changes. And also it allows to view the uploaded photos and files through

this view.

The following Figure shows the Brows All Jobs View in the system.
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Figure B.44 — Browse All Jobs View
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Report Module
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Figure B.45 — Report Module

The above Figure shows the reports included in the Report Module.

Users can access it by clicking the System Reports button in the User Menu Section and all

the reports are available here.
The following are the available reports in the Report Module

Employee Report

Current Job Status Report

Current Pending Job Status Report
Current Inprogress Job Status Report
Current Completed Job Status Report
Daily Invoice Report

Registered Client Report

Registered Vehicle Report

© 0o N o g B~ w DN PE

Registered User Report

Every report has a Chart view and a Data view. Chart view gives the users to the analysis
capability by filtering various data fields. according to the filtration, the Data view will be

generated and it can be downloaded as a PDF format or an Excel worksheet.
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The following Figures show the Chart view and Data view of a report.
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EMP NO. NiC NAME GENDER PERMANENT ADDRESS MOBILE NO.1 MOBILE NO.2 EMAIL
17511 856932541V PRAGEETH KODIKAARA MALE 55/1, PILIANDALA RD, PILIYANDALA 0715478569 0775869632 prageeth@gmail.com
17505 872563987V THARINDU BANDARA MALE 187/B4, SURAWEERA MW, WALPOLA, RAGAMA 0719554801 0771248869 roshanmotorsragama@gmail.com
17504 886521475V DILEEP DIAS MALE PANSALA RD, WALPOLA 0715847122 0778569541 dileep@gmail.com
17507 895474125V MALITHA WIJESEKARA MALE NO.09, KALUTHARA RD, KALUTHARA 0785471258 0758966524 malitha@gmail.com
17508 942532145V JANITH KOODAGODAGE MALE NO.05, KADAWATHA RD, MAHARA, KADAWATHA 0712587458 0774568521 janith@gmail.com
17506 942563874V ISURU BANDARA MALE 187/B2, SURAWEERA MW, WALPOLA, RAGAMA 0712589632 0778569841 isuru123@gmail.com
17501 952354781V PAVITHRA WANNIARACHCHI FEMALE NOOS, RAGAMA RD, RAGAMA 0715686952 0772541589 pavithra@gmail.com

Figure B.47 — Data view of Employee Report
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Printed On: 2024-02-08 9:21:44 PM

EMPLOYEE REPORT

PERSONAL DETAILS

FILTERED PARAMETERS

C?\ MARITAL STATUS ‘:. DESIGNATION &E EMPLOYEE GRADE
ALL ALL ALL ALL

22 SUB GROUP 2 DIvVISION [ WORK SCHEDULE &! EMPLOYEE STATUS
ALL ALL ALL ACTIVE

REPORT RECORDS

EMP NO. NIiC PERMANENT ADDRESS MOBILENO.1 MOBILENO.2 EMAIL

17511 856932541V PRAGEETH KODIKAARA 55/1, PILIYANDALA RD, PILIYANDALA 0715478569 0775869632 prageeth@gmail. com

17505 872563987V THARINDU BANDARA 187/B4, SURAWEERA MW, WALPOLA, RAGAMA 0719554801 0771248869 roshanmotorsragama@gmail.com
17504 886521475V DILEEP DIAS PANSALA RD, WALPOLA 0715847122 0778569541 dileep@gmail.com

17507 895474125V MALITHA WIJESEKARA NO.09, KALUTHARA RD, KALUTHARA 0785471258 0758966524 malitha@gmail.com

17508 942532145V JANITH KOODAGODAGE NO.0S, KADAWATHA RD, MAHARA, KADAWATHA 0712587458 0774568521 janith@gmail.com

17506 942563874V ISURU BANDARA 187/82, SURAWEERA MW, WALPOLA, RAGAMA 0712589632 0778569841 isuru123@gmail.com

Figure B.48 — Print Preview of Employee Report
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APPENDIX C: MIS Reports

Introduction

MIS Reports are the most crucial part of every system that allows the top management to get
insights into their organization’s status such as the performance of the organization, capacities,
and capabilities of what they are doing and so on. And it helps the management to make
quicker, more effective and more reliable decisions that affect the growth of the organization
as well.
In AWMS, one of the core parts of the system is the MIS Reporting. It allows the management
of the workshop to explore and dive deep into every aspect of the organization to get a
comprehensive overview of the workshop as well as the core sections which cover the entire
business.
As mentioned above, the Employee, Client and Job modules are the core sections of the
organization and these three modules are interrelated and interconnected with each other to
provide the best and quality services. Managing, maintaining and forecasting are the main tasks
that the top management of the organization have to do as decision-makers of the workshop
and, On the other hand, the system will play a crucial role in maintaining master and
transactional data records to fulfil the base requirement of the decision-making process as well.
According to the report module in AWMS, there are altogether nine report templates available
related to the three core modules in the system, and it offers the functionality to filter out
specific fields to generate customized report data according to the management needs. Also,
every reporting template has a chart view with multiple charts differentiating from each other
to view the different aspects of the final data set to get the knowledge of a vast area of relevant
sections.
The following are the nine report templates along with the relevant core module currently
available in the AWMS.

Table C.1: System Reports in Module Wise

Employee Module Job Module Client Module

Employee Report Current Job Status Report Registered Client Report
Current Pending Job Status Report Registered Vehicle Report
Current Inprogress Job Status Report Registered User Report

Current Completed Job Status Report

Daily Invoice Report
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Evidence of the reports

Report Selection Viewer
The following figure shows the Report Selection Viewer where all the reports appear to the

management user.
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Figure C.1: Report Selection Viewer

Report Download Options
Every report has a Chart view that acts as a dashboard for the management user to quickly do
the filtration and get the result in a second and a Data view is also available to check what the

final result consists of.

In the Print Preview interface, users can
download the reports in PDF formats as
well as Excel documents to perform further -
calculations to use in the decision-making . =

process later. P R — S

Figure C.2: Report Download Options
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Employee Report

The Employee report exists with various filters to filter out specific employees by their personal
and employment properties.
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Figure C.3: Employee Report Chart View
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EMP NO. NiC NAME GENDER PERMANENT ADDRESS MOBILE NO.1 MOBILE NO.2 EMAIL
17511 856932541V PRAGEETH KODIKAARA MALE 55/1, PILIVANDALA RD, PILIYANDALA 0715478569 0775869632 prageeth@gmail.com 3
17505 872563987V THARINDU BANDARA MALE 187/B4, SURAWEERA MW, WALPOLA, RAGAMA 0719554801 0771248869 roshanmotorsragama@gmail.com
17504 886521475V DILEEP DIAS MALE PANSALA RD, WALPOLA 0715847122 0778569541 dileep@gmail.com
17507 895474125V MALITHA WIJESEKARA MALE NO.09, KALUTHARA RD, KALUTHARA 0785471258 0758966524 malitha@gmail.com
17508 942532145V JANITH KOODAGODAGE MALE NO.05, KADAWATHA RD, MAHARA, KADAWATHA 0712587458 0774568521 janith@gmail.com
17506 942563874V ISURU BANDARA MALE 187/B2, SURAWEERA MW, WALPOLA, RAGAMA 0712589632 0778569841 isuru123@gmail.com
17501 952354781V PAVITHRA WANNIARACHCHI FEMALE NOOS, RAGAMA RD, RAGAMA 0715686952 0772541589 pavithra@gmail.com
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Figure C.4: Employee Report Data View
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Current Job Status Report

This report visualises the current status of the workshop related to the job cards created within
a day. It is very useful to the supervisors to manage job cards and perform relevant operations
to complete the jobs and satisfy the client's requirements on time. And also, management users
can identify the drawbacks of the current processes of job handling and improve them
accordingly.
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Figure C.5: Current Job Status Chart View
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Figure C.6: Current Job Status Data View
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Current Pending Job Status Report

It gives only the pending jobs with the pending duration to get an idea about how many days,
the job card has been waiting since it was created. As a result, management can be able to come
up with an effective and efficient way to handle pending jobs while mitigating the issues raised

by the clients.
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Figure C.7: Current Pending Job Status Chart View
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Figure C.8: Current Pending Job Status Data View
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Current Inprogress Job Status Report

This report visualizes the pending and in-progress durations per job card. So it can be able to

get a clear idea about the time taken for a job by comparing these two factors easily.
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Figure C.10: Current Inprogress Job Status Data View
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Current Completed Job Status Report

The current completed job status report will populate the completed jobs on the report-
generated date and also show the completed but not finalized jobs to make them fully

completed on that day easily.
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Figure C.11: Current Completed Job Status Chart View
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CURRENT COMPLETED JOB STATUS REPORT

FILTERED PARAMETERS
“ JOB BASED . JOB TYPE @ JOB SERVICE TYPE
ALL ALL ALL

JOB DATE / JOB SERVICE PENDING INPROGRESS

JoBID JOB VEHICLE NO. JOB BASEMENT ~ JOBTYPE PENDING ON INPROGRESS ON COMPLETED ON
TIME TYPE DURATION DURATION
2024-01-01

CAA4514_20240101123155 WP CAA-4514 GENERAL REPAIR REPAIR 2024-01-01 14DAYS 2024-01-15 13 DAYS 2024-01-28
12:31:55 PM
2024-01-10

CAA4514_20240124231332 WP CAA-4514 GENERAL SERVICE ESSENTIAL 2024-01-10 14 DAYS 2024-01-24 4DAYS 2024-01-28
11:13:32PM
2024-01-01

KW6183_20240116114508 WP KW-6183 APPOINTMENT SERVICE PERIODIC 2024-01-01 SDAYS 2024-01-06 10 DAYS 2024-01-16
11:45:08 AM
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Figure C.12: Current Completed Job Status Data View
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Daily Invoice Report

This report visualizes the invoices generated on a specific date and it shows the invoice status

along with how each invoice payment has been handled in a comparison view.
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O 'carAGE HUB E
DATA VIEW # PRINT PREVIEW lil. CHART VIEW °
DAILY INVOICE DATA REPORT
FILTERED PARAMETERS
M 2 invoice pate © ® InvoicE STATUS
2024-01-11 ALL
JOB DATE / DISCOUNT PAYMENT PAYMENT
INVOICE ID STATUS VEHICLE NO. PROMO STATUS ~ TOTAL AMOUNT NET AMOUNT EARNED LPS
TIME AMOUNT METHOD AMOUNTS
2024-01-11
KW6183_20240111115910 556 ACQUIRED KW-6183 PROMO ADDED 15450 3090 12360 LP + CASH 12000 + 360 618
11:59:10 AM
2024-01-11
KW6183_20240111125036 ACQUIRED KW-6183 NO PROMO 14450 0 14450 CASH 14450 723
12:50:36 PM
2024-01-11
KW6183_20240111140149 - DISCARDED KW-6183 PROMO ADDED 3500 2000 1500 P 1500 75
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Figure C.14: Daily Invoice Data View
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Registered Client Report

This report populates all the clients who engage with the workshop whether they are registered

or not in the online account. It has a special filtration to get and identify loyal customers by the

loyalty star levels and it helps management to set promotions specific to client groups to gain

more attraction to the workshop as well.
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CLIENT DATA FILTERS

*2, Loyalty Star Level

=

B DATA VIEW % °

LOYALTY STAR LEVEL-WISE CLIENT COUNT 45 a7 2024-01-2

FILTER RESULTS

‘ ALL

I Loyalty Star Level Wise Client Count

iy
'_%*GARAGE HUB

DATA VIEW

NIC NO. NAME

921602766V MR. PRAGEETH KODIKARA
923243429V MR. THARINDU BANDARA
923456874V MR. KASUN PERERA

cooooooos
CLNWENDIDO

1 Loyal Star 2 Loyal Stars 3 Loyal Stars 4 Loyal Stars 5 Loyal Stars

Figure C.15: Registered Client Chart View
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CLIENT REPORT

ALL LOYALTY STAR LEVEL CLIENTS

OWNED VEHICLE
ADDRESS MOBILE NO.1 MOBILE NO.2 EMAIL LP STAR LEVEL
COUNT
103/20, CEMETRY RD, MAWITTHARA, PILIYANDALA 0716311397 roshanmotorsragama@gmail.com 1STAR
187/B4, SURAWEERA MW, WALPOLA, RAGAMA 0719554801 0741351638 tharindu635@gmail.com 3 STARS

NO.10,KANDANA RD, KANDANA 0712583698 0778945612 tharindu436@gmail.com
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Figure C.16: Registered Client Data View
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Registered Vehicle Report

The Registered Vehicle Report shows all the client's own and registered vehicles to be

maintained by the workshop. It helps management to manage the workshop inventory and can

be able to make decisions related to the purchases as well.
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DATA VIEW # PRINT PREVIEW k. CHART VIEW °
REGISTERED VEHICLE REPORT
FILTERED PARAMETERS
fr& VEHICLE MAKE &R VEHICLE TYPE H-' TRANSMISSION E FUEL
ALL ALL ALL ALL
VEHICLE SUB DEF. SERVICE DEF. SERVICE OWNED CLIENT
VEHICLE MAKE VEHICLE MODEL VEHICLETYPE  VEHICLE YEAR  TRANSMISSION FUEL
MODEL DURATION MILEAGE COUNT
TOYOTA HIGHLANDER PLATINUM suv 2023 AUTO DIESEL 6 MONTHS 6000 KM 2
TOYOTA TUNDRA TRD PRO PICKUP TRUCK 2023 AUTO DIESEL 4 MONTHS 8000 KM 2
TOYOTA CAMRY XSE SPORT SEDAN 2023 AUTO HYBRID 6 MONTHS 5000 KM 1
BMW X6 XDRIVE30D suv 2020 AuTO DIESEL 6 MONTHS 5000 KM 1
TOYOTA HIGHLANDER XSE suv 2023 AUTO HYBRID 6 MONTHS 5000 KM 1
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Figure C.18: Registered Vehicle Data View

125



Registered User Report

This report shows all the users registered with the system and it is easy to identify how many

users are available relevant to the user types. Also, the management can be able to get the

relevant decisions to increase the online client user accounts and digitalise all the manual

processes through the online system.
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B DATA VIEW VX °

@ user Type USER TYPE-WISE USER COUNT as a7 2024-01-28
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DATA VIEW & PRINT PREVIEW k. CHART VIEW °
REGISTERED USER REPORT
FILTERED PARAMETERS
© userTYPE 8 AuTH PROVIDER &! VERIFIED STATUS
ALL ALL ALL
USER NIC USER EMAIL USER ID USERTYPE ROLE ID AUTH PROVIDER VERIFY STATUS
942532145V janith@gmail.com 4bPDWQOal352X77 Je55IgGWUHHA2 ADMIN TEST_USER_ROLE EMAILPASSWORD UN-VERIFIED
921602766V roshanmotorsragama@gmail.com 1fXB1JerbUNgX0zIDiMqVL5BJQj2 CLIENT DEFAULT_CLIENT GOOGLE VERIFIED
com pZilLxJvigd4oWFMXnzcHXJRDGE2 CLIENT DEFAULT_CLIENT GOOGLE VERIFIED
923456874V (harindu“a@gmaiLcom 5AA760uzrzd3PVeBCniGtdmZGN32 CLIENT DEFAULT_CLIENT GOOGLE VERIFIED
895474125V malitha@gmail.com ©1zQXyottBXhf8AF10FFZNABZGh2 SUPERVISOR TEST_USER_ROLE EMAILPASSWORD UN-VERIFIED

Figure C.20: Registered User Data View
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