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Abstract

The Web-Based Automobile Service Station Management System is a well-prepared solution for
most of the challenging requirements that arise in an automobile service station. The foremost
issues in servicing and maintenance processes, of automobiles, will be addressed, and in addition,
the opportunities to reduce the time required for the above processes will also be considered in
order to provide an efficient service to the customer. Both customers and the management can be
engaged with their day-to-day work efficiently and effectively using the web application. Satisfied
customers are valuable assets for the business and, hence a higher profit can be gained by the
management with the services provided via the Web-Based Automobile Service Station
Management System.

A reliable, safe, and precise service will be provided to the customers by facilitating them to view
their vehicle service history details in an easily accessible manner, which is introduced as one of
the key aspects. Making and canceling reservations, sending confirmation emails, online
purchasing automobile materials are some of the main features of the system. Correspondingly,
the customers are allowed to provide feedback on the services they obtained at the service station.
Nowadays, technology is on a boost. People wish to live a luxurious life with minimum physical
work. Hence, the management can generate administrative and financial reports via the website as
per their requirements, and maintaining a considerable customer base can lead to easy promotional
activities. Considering the time factor, online stock maintenance will also be a profitable service
from the management perspective.

Thus, the Web-Based Automobile Service Station Management System will be a profitable web
application since it is efficient, accurate, user friendly and it goes hand in hand with the new-age

technology.
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Chapter 1 - Introduction

1.1. Project Overview

Automobile Service Stations are places where it takes an enterprise for the maintenance and routine
repair of motor vehicles. Diagnosing issues and changing of lubricants, major radiator
replacements, vehicle wash, and vehicle services, repair of parts, fuel systems, and electrical
equipment, and similarly auto detailing are some of the processes they are carrying out. The
maintenance and repair areas are equipped with lifts, assembly and disassembly equipment, and

various tool kits. Depending on the station’s location, they are divided into two groups as follows:

« General Service Stations. — Roadside stations or the stations which are servicing small

populations are considered general service stations.

* Specialized Service Stations. — Stations situated in large cities and proving services for specific

types of vehicles are considered as Specialized Service Stations.

“The capacity of a service station is determined by the number of spaces provided for vehicles.”
(“Service Station, Automotive,” 2003). Recently in Sri Lanka, automobile usage has been
increased a significant amount with the development of technologies and trends in the automobile
industry and consequently, huge business opportunities are arising in Sri Lanka. Most of the
companies and individuals have started to make necessary changes and implementations to cater
to these opportunities. By considering the reports relevant to vehicle imports in Sri Lanka within
the past few years, it will be a profitable business trend to start or maintain an automobile service
center.

The proposed web-based automobile service station management system will address most of the
challenging requirements that arise in a service station and both customers and management will

be satisfied with their work efficiently and effectively.



1.2. Motivation

According to the comments of some automobile service station owners, the following represents
the major difficulties that they are currently experiencing, which directly affect both company

productivity and customer satisfaction.

1. Placing a reservation
Currently, to place a reservation, customers should give a call to the Automobile Service
Station. Most of the time there is no way to maintain a call center due to high cost, so whoever
the person at the office has to answer them and it is very difficult to find whether there are any
available time slots when the customer is requesting. Because he or she has to go through the
reservation book, and also there is no way to check how many vehicles are already done and

how many are pending at that time.

2. Cancellation of a reservation
When the customer has an intention of cancelling reservations that are already placed, there is
no proper way of informing the service station about it. The requested slot will be vacated but
it wouldn't be allocated for a new customer since the service station crew doesn’t know about
it. Likewise, customers don't have a way to get reminders about the reservation, sometimes the

reservation will be cancelled automatically due to the forgetfulness of the customers.

3. Have to keep separate files for each customer.
Presently maintaining a few sets of files only for regular customs. But with the growing number
of customers, it is very difficult to have physical files for each customer. For non-regular
customers, the files are kept with the customer due to a lack of space at the service station. If

a customer didn’t bring the file there is no way to find the previous service details.



4.

It will take a long time to find some details of a vehicle of a particular customer.

Even for regular customers, it is hard to find some details of a particular vehicle because it
takes time to go through all the file numbers and find the relevant file and the relevant
document. Since there is no backup methodology if something happens to those files no way
to recover them and it will be a huge issue because most of the modern high-tech vehicles need

to maintain proper and accurate service details.

Difficult to maintain the material stock.

This is one of the main issues at an Automobile Service Station. Employees always have to
check the stores before buying new stocks. There is no way to track fast-moving items and
unavailable items. Whoever the person at the cashier has to keep the details of different

products in their mind to answer when a customer asks for a particular product.

Extremely hard to get monthly/weekly financial/status reports about the service station
To get management decisions, the owner has to have some knowledge about the areas such as
financial status, customer details, what type of vehicles are commonly visited, number of

services done in a week.

Lack of adequate crew at the service station.
Inability to provide services scheduled for the day due to a shortage of staff due to sudden

illnesses of employees etc. and there is an issue of informing customers about the situation.

The motivation grows up to build a Web-based Automobile Service Station Management System,

where it will be a help in several ways to overcome the above-mentioned issues. It is economically

worth it when considering the future benefits. The system will provide a cooperative environment

to continue day-to-day activities happening at the service stations effectively and efficiently.

Similarly, to go in line with the market trends and social behaviors of the customers, it is important

to consider the facilities which are provided by the other competitive Automobile Service Stations.

This Web-based Automobile Service Station Management System will be a great opportunity for

a service station to gain a wider market and it helps to keep better interaction with the customers.



Even for the management, maintaining the stocks up to date and controlling the inventory will no

longer be an issue.

1.3. Objectives

The proposed Web-based Automobile Service Station Management System will tend to acquire

the following objectives.

e Allow users to maintain their vehicles in safe and comfort manner by providing an easily

accessible method to their vehicle maintenance history details.

e Provide facility to allocate vehicle bays according to the customer service requirement and the

available slots via the website. Customers can both make reservations and cancel them.

e Computerize, selected manual processes currently undertaken at any vehicle service station to

provide an efficient service to the customers as well as a benefit to the management.

Such as,

o

Facilitate maximizing the number of regular customers by enhancing customer
attraction and interaction with the service station.

Allow customers to view services and their corresponding prices and the promotions
given by the Service Station.

Generate invoices for a particular service and they can be printed.

Provide facilities to order automobile materials online.

Sending reminders and getting feedback from customers.

Provide facilities to the management to access the web page and to get the required
details from any place at any time. (Including report generation)

Assigning existing employees for services effectively.



1.4. Background of the Study

Usually, most automobile service stations handle their day-to-day work manually. But, with the
growth of the automobile industry, several competitive automobile service stations have arisen,
and they have selected the technology touch with their daily processes. It was identified a lot of
drawbacks with these manual processes executes at middle-scale automobile service stations. They
are discussed in detail in the next chapter. To improve the quality of the product it was required to
visit a service station and gather information regarding daily manual processes happening at the
premises. Similarly, studying only on the middle-scale service stations was not sufficient. Some
large-scale service stations managed by larger companies had to be studied to get a clear idea about

an automobile service station.

Apart from the major difficulties mentioned in above 1.2. Motivation section, the following issues

are also identified in most Automobile Service Stations.

1. Customer profile — It displays the service history logs of customers. Any of the websites of
Automobile Service Stations don't display the service history logs of customers.

2. View time slots — Most of the websites of Automobile Service Stations allow customers to
make reservations, yet they don’t provide the facility to view the available time slots.

3. Displays price schedules - Most of them display only the services provided by them yet not the
price schedules.

4. Online stock maintenance - Stock maintain is also becomes easier when it is done online. None

of them seems to be handing this stock management online.

The proposed web-based automobile service station management system has addressed the above-
mentioned issues as newly introduced functionalities when compared to the other middle-scale

and large-scale auto care management systems.



1.5. Scope of the Study

The proposed Automobile Service Station Management System is a total web-based solution that
provides customer satisfaction at the full level on his/her automobile and supports to make better

managerial decisions for the management.

e From the customer’s perspective,

Customers can view all the services and corresponding price schedules and special promotions
given by the Automobile Service Station without logging in to the system. They can select
whatever services they are willing to take and view all the available time slots and make online
reservations by providing some details. To do that first they need to log in to the system. Similarly,
if they need to cancel the reservation, it must be done 1hr before the reserved time. The system
will send a reminder about the reservation to the customers 1-day prior via SMS/ Email.
Furthermore, customers can purchase materials via web site without making a reservation. Since
the home delivery option is not available the customer has to visit the premises and collect the

order.

e From the management perspective,

The system will handle customer details, vehicle details, and logs of services of each vehicle
separately. This is one of the major requirements which is going to fulfill by the system. Services
provided by the Automobile Service Stations can be changed from time to time. Hence the system
will provide a separate interface to add/edit/delete available services and their prices. once a
service is done, an invoice will be generated by the system operator concerning the average price
schedules displayed on the website and the materials purchased by the particular customer.
Payments will be received to the account of the owner via payment gateways. Also, customers can
give feedback via the site or filling the feedback form given at the premises, mentioning the service
they got from the Automobile Service Station. The management/employees are encouraged to rate
the customers who are already served by the Automobile Service Station. This will be a solution
for the competition among customers while reserving time slots. Customers can be prioritized

according to the rates they got.



The system provides the facility to reorder the required materials, whenever the amount of the
material passes the limit. Notification is done via SMS or email. Admin users can view available
stocks of each item and items can be added/edit or deleted with several restrictions. In the case of
a shortage of staff, the customers are informed to renew the reservation and get the consent of the
customer. If it happens during the daytime, any other available employee will be allocated to
provide that particular service. Several reports can be generated through the system. Final reports
are very important for any organization. This system will provide several customer-level reports

and administrative-level reports.

Limitations in the system.

1. Due to practical scenarios, customers are not allowed to make payments online for the
automobile services they get, except for purchasing items online.

2. Payments of the employees or employee management functionalities can be added as future
developments. (Not included at this stage)

3. Keeping track of supplier details also can be added as future developments. (Not included at
this stage)

4. Stock maintenance of consumable items at the premises will not be handled via the system at

this stage.

1.6. Feasibility Study

A feasibility study is a significant method of ascertaining the probability of completing the project
successfully by taking all of the project's relevant factors into account. Considering economic,
technical, legal, and organizational factors, project managers use feasibility studies to discern the
pros and cons of undertaking a project before they invest a lot of time and money into it.

Feasibility studies also can provide a company's management with crucial information that could

prevent the company from entering blindly into risky businesses. (Kenton, 2021)

Since the system is providing the facility to make reservations in both online and offline manner,
customers can fulfill their requirements accordingly. Management can easily perform their day-

to-day work since maintenance of a computer system (website) requires very little staff adoption.



Correspondingly, updating stocks and handling inventory will be at the fingertips of the

management since most of the functionalities are done via the internet.

1.7. Structure of the Dissertation

Chapter 2 — Background

Background study carried out with a comparison of available similar systems. An analysis of
functional and non-functional requirements of an Automobile Service Station is included. A
comparison of alternative technologies with the software used to build the system is discussed and
alternative design strategies are included.

Chapter 3- Design Architecture
The design of the system is presented in this chapter. The system diagram, database structures,
initial UML diagrams, and the methodological approach used in the system designing phase will

be included.

Chapter 4 — Methodology

Since the requirements for this system are mostly clear and fixed. While some functionalities and
requested enhancements evolve with the process of the development process. Hence the Iterative
Model is used to develop the system. This chapter includes the main modules used in the system
and the interactions among them. Similarly, the implementation environment of the system will be

discussed.

Chapter 5 — Evaluation and Conclusion

This chapter includes whether the project meets up its objectives. If not, the reasons for the failure
and lessons learned during the development of the system are included. The summary of the system
and identified deficiencies in the final product and the future enhancements will be stated.

This will conclude the first chapter of the dissertation and the next chapter will convey an
awareness of the background study of existing automobile service stations and their websites in

Sri Lanka and International.



Chapter 2 — Background

2.1. Introduction

For the background study, had to visit an actual client who has an Automobile Service Station to get
a clear idea about the process done in an Automobile Service Station and, the following facts were
identified. This particular service station has been following a manual process to carry out its day-to-
day activities from the establishment of the company. Service details and accounting details were
maintained as a single section from the beginning. All the transactions were written down in a book
with the service details. Through the expansion of the business, it has been very difficult to keep a
track of records in a single book. At present, they are maintaining three separate books to keep records.

e Timekeeping book

e Services book

e Stock maintain book.

A section of a page from the existing time-keeping book which they use to keep the details of
services carried out on a single date is depicted in Figure 2.1: Manual Processing Timekeeping

Book. It is a manual document currently they are maintaining.

Figure 2.1: Manual Processing Timekeeping Book.
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According to the timekeeping book, a single record describes details of,
1. Vehicle registration number
. Vehicle type

. Time vehicle reached the service center.

2
3
4. Time starts the service at hydraulic lift (to identify the waiting time of clients)
5. Time the vehicle brings down from the lift

6. Time the vehicle leaves the promises after other services.

7. The employee who did the wheel removing and fitting back (keep a record of the employee

because this is an extremely responsible task)

A section from the service entry book which keeps the services carried out for a particular vehicle
is illustrated in Figure 2.2: Section from the Service Entry Book.

Figure 2.2: Section from the Service Entry Book.
Vehicle registration numbers have taken as the unique id here and set of services were written
down in a shortened format,

e E/O- Engine Oil changed

e G/O- Gear Oil changed

o AJF- Air filter replaced.
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e R/C- Radiator coolant
o AJF- AC filter changed.
e O/F- Qil filter changed.

A sample service card that has to be kept with the customers, is depicted in Figure 2.3:Service
Card. Usually, the customer will bring the card at the time he is doing the service and the status
after service will be written down by the owner and place his signature to verify the details. If this
card has been lost, there is no way to recover service details.
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Figure 2.3: Service Card.
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The proposed Web-based Automobile Service Station Management System automates most of the

manual processes ongoing at an Auto Care service station. Considering the above facts, total

processes carried out by the Service Station are depicted in Figure 2.4: High-Level Use Case

Diagram of Existing System.

Vehicle Service Center

Customer

Place Reservation

Reservation Confiomation

Handover Vehicle

Recsive Vehicle

?600

Enter Sarvice/ltems list

Add/Update Vehicle Details

<<include>>
e Create Job Card
<<Inchsdes>

Update Invoice Books

ioa Cen

Update Stock Details

Figure 2.4: High-Level Use Case Diagram of Existing System.

2.2. Requirement Analysis

or Employes

Requirement Analysis has to do a major role in the software development life cycle. Before

converting a manually driven process into a computerized system it is very important to get a vivid

idea about the problem domain and the user requirements. Following methods are used to gather

requirements,

Observation.

Interviews.

Prototype.

Inspection of existing documentation.
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There are two types of requirements identified in the system,

e Functional Requirements

e Non-functional Requirements

2.2.1. Functional Requirements.

1. Registration of customers. (Customer management module)

a.

b.

C.

Customer Registration - Customers who wish to make a reservation, need to be
registered on the site by providing their details which will be helpful to contact
them later and to maintain their profiles. If they are making the reservation online
at that moment personal details can be entered via the website. If they are making
the reservation with the help of the system operator, the customer can provide the
relevant information to the operator and the operator can feed the data into the
system.

Customer details can be edited and deleted through the system.

Maintain customer login details.

2. Making and canceling reservations online. (Reservation management module)

a.

Making a reservation — this can be done using the web page by the customer himself
or through the system by the system operator.

The operator should be able to view both available and reserved slots from a grid
view and allocate time slots for an appointment.

Customers are reminded about the reservation 1-day prior via SMS/ Email.
Canceling a reservation — both customer and system operator can cancel the placed

reservations (at least before 1hr for the reservation) via the website.

3. Vehicle history management. (Vehicle management module.)

a.

Vehicle details relevant to a particular customer must be entered into the system by
the operator or the customer him/herself.
A set of vehicles can be entered under one customer.

Vehicle details can be updated or removed from the system.

13



4. Payments for the services. (Invoice generation module)

a.
b.

Invoices will be generated at the time customer doing the payments.

If the customer is willing to select a package, it can be selected directly. Services
can be added separately. Total payment will be calculated accordingly.

The price of the services will be added to the invoice automatically. Must be able
to change the price if needed.

After finalizing the invoice, the system will generate a printed copy.

5. Customers can provide feedback for the obtained services.

6. Online Item purchasing. (Item management module.)

a.
b.

C.

Required materials or items can be entered with the quantities.

Payment for the selected items can be done online.

Payment receipt will be sent to the email of the customer and when collecting the
order customer should provide the receipt to the person at the premises.

Maintain a set of selling items with prices.

Add, edit or delete items.

Item categories must maintain separately

7. Stock management module.

a.

Track the availability — The system should provide a facility to maintain the stocks
up to date.

Should keep separate price values for different items, because the prices can be
changed from time to time when they are purchasing.

Reorder level of each item should be alerted.

8. Report generation module.

a.

Customer handling reports.
i. Customer previous services.
ii. Customer total payments.

ili. Top-rated customers.

b. Appointment handling reports.
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i. Hot services (what are the most commonly requested services).
ii. Peak days and time slots in the week.
c. Stock controlling reports.
I. Several stock maintaining reports.
d. Income handling reports.
i. Daily, weekly, and monthly income reports

e. Vehicle history reports.

2.2.2. Non-Functional Requirements.

1. Effectiveness — The system should directly affect the current procedures of the service

stations.

2. Performance — The system should not take a long time to save invoices. The website should
load appointment windows and registration process very quickly, else the
customers get annoyed.

3. Reliability — Information contained in the system should be accurate. Usually measured as

a percentage.

4. User Friendliness — Interacting with the system should be easy for the customer and the

system operators must not get confused.

5. Auvailability — Web site should be available whenever the customer requires it. A little
corruption can lead to a huge loss.

6. Quality — The system should maintain the quality of the services at all phases.
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2.3. Quality of the solution

2.3.1. Review of Similar Systems

In Sri Lanka, there are a set of vehicle service centers that are already using computerized systems

to do their activities. Even though the overall procedure is somewhat similar for service stations,

these systems have been developed for individual requirements and procedures. For the reason of

that increment of business competition, several systems consist of a set of client attractive features.

A comparison of companies that handle larger-scale Auto Care Management Systems is depicted

in Table 2.1: Comparison of Similar Systems.

Table 2.1: Comparison of Similar Systems.

Company

Features

Sri Lanka

e Auto Miraj (“Auto Miraj- Over 25
years of service,” 2017)

e CarePoint (“Carepoint Auto Services
Colombo Sri Lanka,” 2018)

e Platinum Auto Spa (Technologies,
2017) —

o All websites contain all the services
available and the promotions they
provide.

e Similarly, they display high-quality
materials, chemicals, shampoo, and
waxes they used.

e They ensure that they are providing
Internationally recognized

Environment, Health, and Safety

Standards.

KleenPark  (“KleenPark
Limited,” 2020)

(Private)

Another automobile care specialist has
a lot of similar functionalities with the
proposed system.

e The

reservations online (allocate time

website allows to place
slots for the customers). It will tend to
save the precious time of the

customers.
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e Also, it provides the facility to

purchase materials via the website.
Displays the services as well as the

promotions they offer.

e JV (Japan) (“Japanese Vehicle
Service Centre,” 2019)

e Mahindra first choice services (India)
(“Mahindra First Choice Services,”
2020)

e Repco service (Australia) (“REPCO
Authorised Service,” 2020)

International

These websites display the services
available and the promotions they
provide, and the locations of their
branches.

These international sites also display
high-quality materials, chemicals,
shampoo, and waxes they used.

They ensure that they are providing
internationally recognized
Environment, Health, and Safety
Standards.

e Midas (Australia) (“Make a Booking
| Midas Service Centre,” 2018)

e Ultratune (Australia) (“Ultra Tune,”
2020)

e Minittune (USA) (“Auto Repair
Services,” 2019)

These sites allow customers to make
online reservations.

Some of the collect customer detail as
well.

Apart from that, they also display the
services and the promotions they

provide.

All of the above systems are handled by larger-scale companies. They are Sri Lanka’s and

international’s pioneer automobile care specialists with state-of-the-art service centers located

across the country. They currently uphold a set of branches all over the country and they process

through a centralized arrangement. When considering the cost factor these systems are in high-

level range and they have some special features like,
» SMS confirmations.
» SMS reminders to registered customers.

> Feedback entering process.
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The summary of the similarities and the differences of proposed web-based automobile services

station management systems, when compared to other similar systems are illustrated in Table 2.2:

Compare and Contrast of the Web-Based Automobile Service Station Management System.

Table 2.2: Compare and Contrast of the Web-Based Automobile Service Station Management System.

1. Allows placing reservations online.
2. Provides the facility to purchase materials online.
3. Displays the services and high-quality materials, chemicals, shampoo,
Similarities with the and waxes they used.
Similar system 4. Displays promotions they offer and the locations of their branches.
(Available features) | 5. Facilitates collecting customer details.
6. Facilitates SMS confirmations, SMS reminders to registered
customers.
7. Provides the facility to enter feedbacks.
1. Customer profile — It displays the service history logs of customers.
_ _ 2. View time slots — Allows customers to view the available time slots
Differences with the )
o to make reservations.
similar systems ) ) ] ] ) ]
) 3. Displays price schedules — Displays services with the corresponding
(Newly introduce )
price schedules.
features) ) ) o ]
4. Online stock maintenance - Stock maintain is also becomes easier

when it is done online.
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2.4. Related Technologies

When considering the related technologies of total web solutions that are available for a service

center, most of them have been developed using PHP through content management systems like

Joomla. There are a set of pros and cons when working with a web solution.

Pros:

© 0o N o g B~ w DN PE

Zero install

Reduce business costs

Centralized data is secure and easy to backup.

Quick and easy updates

Available 24 hours a day, 7 days a week.

Reach anybody, anywhere in the world.

Laptops or smartphones with low specifications can be used.

A common set of basic functions has been implemented considering the easy-to-learn process.

Customizable interface, because modules have been implemented as separate gadgets.

Cons:

®© N o g &

In countries like Sri Lanka, availability issues can occur due to the speed of the internet.

The risk factor is high since all the data is in a remote location

Productivity always depends on the speed of the network (Some reports may take a long time
to load)

Renewal costs can differ from year to year (can’t guarantee a fixed amount).

Interfaces are often not as sophisticated

Can take longer to develop as they are more complex

Have to support different browsers and different versions

Security risks

The proposed system will be developed using ASP.NET with C# computer programming

language. It will be implemented in IIS servers with an SQL database.
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Microsoft Asp.Net Framework is a widely used development framework for building enterprise-

level web applications, that today's programmers select to use. The Asp.Net framework is a highly

popular one and relatively easy for the .Net developers to create compelling Asp.net applications

by using Visual Studio. It is not limited to script languages, it allows you to make use of .NET
languages like C#, J#, VB, etc. (“Advantages of ASP.NET Web Development,” 2020).

Currently, there is a huge number of individual engineers and software development companies

that choose ASP.NET as their preferred web development technology. There are a lot of benefits

to using Asp.Net. Below mentioned some of the advantages of using ASP.NET:

Pros:

1.

Asp.Net is a purely server-side technology, so the code is processed on the windows server
before it is displayed in the web browser. Therefore, ASP.net applications execute more
quickly than interpreted scripts.

ASP.Net features such as early binding, JIT compilation, caching services and native
optimization supports to get a high level of performance. With .NET you are not limited to JIT
but have the option AOT if you want to eliminate start-up delays.

Asp.Net framework is language independent, which means you can choose any programming
language (e.g., C#, J#, VB, etc) which best suited to your application.

The Common Language Specification data types in all .Net applications are similar, so no type
conversion is necessary when calling.Net methods, C++, C# from Visual Basic, or Vice Versa.
ASP.NET provides full support for XML, CSS, and other new as well as established web
standards.

Introduction of view state helps in maintaining a state of the controls automatically between
the post backs events.

With the built-in configuration information, Asp.Net is easy to deploy. There is no need to
register components because the configuration information is built-in.

Finally, Asp.Net reduces the line of code needed to develop large applications.
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Cons:

1. Security

Costly

Documentation is not exactly up to the mark
Making changes in the app

o & N

Porting ASP applications from one server to another is expensive

2.5. Related Design Strategies

The system will be developed using the Iterative model because

e the requirements for this system are mostly clear and fixed.

e some functionalities and requested enhancements evolve with the process of the development
process.

e there will be a little room for changes.

e considering the feedbacks of the clients the changes will be completed.

The iterative process is depicted in Figure 2.5: Iterative Model (“iterative_process_model ”,n.d.)

=) 2
Requirements Analysis & Design

& &

Planning Ly
X Implementation

U lterative
Initial Planning Process @
Development

Evaluation

@
]
=3
3

Figure 2.5: Iterative Model (“iterative_process_model,” n.d.)
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Furthermore, the system is using Client-server architecture because,

e all the collected data can be controlled and managed centrally and users can have access to,
manipulate, and present the data locally.

e Customers can place reservations from anywhere since the system provides remote access.

e The management will have the ability to get a backup of the data whenever it's necessary and

it will provide a chance to make proper managerial decisions.

This will conclude the background chapter of the dissertation and the next chapter will deliver

more clear and precise ideas about the system since it contains a lot of diagrams and tables.
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Chapter 3 — Design Architecture
3.1. Introduction

The main focus of this phase is, to convert the defined requirements into detailed specifications in
order to guide the work of the Implementation Phase. The web-based automobile service station
management system is constructed using the Iterative Model because the gathered requirements

can vary from time to time in slight amounts.

Firstly, it is expected to produce a general design of the system that will emphasize the functional
features, and secondly a more detailed system design that expands the general design by providing
all the technical detail. The architecture of the system is analyzed by using the gathered information
in the previous phase and designing of the system is carried out by mainly focusing on the functions
of the system such as,
e Decompose the system into modules.

» Reservation module

» Stock module

» Invoice module

» Vehicle module etc.

e Identify relationships between the modules.
3.2. System Architecture

The client-server architecture will be used in the web-based automobile service station
management system. Because all the collected data can be controlled and managed centrally and
users can have access to manipulate and present the data locally.

The website will be hosted on a web server with an SQL database. The customers, system

operators, management can access them remotely from anywhere at any time.
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Clients can place reservations from anywhere since the system provides remote access. The
management will have the ability to get a backup of the data whenever it's necessary and it will
provide a chance to make proper managerial decisions.

The system architecture of the web-based automobile service station management system is shown
in Figure 3.1: System Architecture of the Web-based Automobile Service Station Management

System.

_—— Service Center ——.

Customer I

Web Server

System User/
Management user

\»,___/

O

v
Data Base Server

Figure 3.1: System Architecture of the Web-based Automobile Service Station Management System.

3.3. UML Diagrams

3.3.1. Use Case Diagram of the System

The main use case is represented in Figure 3.2: Use Case Diagram of the Web-Based Automobile
Service Station Management System and, it is drawn according to the requirements considered by
the system architecture of the web-based automobile service station management system depicts
in Figure 3.1: System Architecture of the Web-based Automobile Service Station Management
System.
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The main actors of this system are,
e Customer
e System operator

e Management.

Customers can place an online reservation and the system operator will confirm the reservation if

the requested timeslot is available. The system operator has to manage customers, inventory and

stocks, vehicles, and invoices. To perform most of the functionalities, the actors must be logged in

to the system. The management can generate several administrative, organizational and financial

reports in order to make better managerial decisions.

System
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T Confirm requested time slois
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Figure 3.2: Use Case Diagram of the Web-Based Automobile Service Station Management System.
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3.3.2. Use Case Scenarios

Some of the use case descriptions which are related to the above use case diagram are shown

below.

The use case scenario related to the user registration use case is illustrated in Table 3.1: Use Case

Scenario - User Registration.

Table 3.1: Use Case Scenario - User Registration.

Use Case ID

01

Use Case Name

User registration

Use Case Description

Register a new user in the system

Actors Customer, System operator, Management
Actor System
1. The user connects to the system . S
. . 1. Displays the registration
and clicks the register button fornI: y g
Basic flow 2. Fill out the registration form

2. If the form is correctly filled,
accept it. Otherwise displays
the error

w

Submit the registration form
4. Receive notification of
successful registration

Alternative Flows

In the basic flow, if the actor enters an invalid name and/or password,
the system displays an error message (Invalid Name / Password). The
actor can choose to either return to the beginning of the basic flow or
cancel the login, at which point the use case ends.

Pre-Condition

User must not be in the system
User must provide all information required to register

Post-Condition

Users will get an account created

Trigger Event

When an actor has clicked the “Register” button

Success End Condition

Successful registration

Failed End Condition

Unsuccessful registration
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The use case scenario related to the login use case is depicted in Table 3.2: Use Case Scenario —

Login.
Table 3.2: Use Case Scenario — Login.
Use Case ID 02
Use Case Name Login

Use Case Description

User login to the web-based system to access the functionality of the
system.

Actors Customer, System operator, Management
Actor System
1. The actor enters his/her name and | 1. The system requests that the
Basic flow password. actor enter his/her username
2. Receive notification of successful and password.
login to the system 2. The system validates the

entered name and password

Alternative Flows

In the basic flow, if the actor enters an invalid name and/or password,
the system displays an error message (Invalid Name / Password). The
actor can choose to either return to the beginning of the basic flow or
cancel the login, at which point the use case ends.

Pre-Condition

Post-Condition

If the use case was successful, the actor is now logged into the system.
If not, the system state is unchanged.

Trigger Event

When an actor has clicked the “Login” button

Success End Condition

A successful login to the system

Failed End Condition

Unsuccessful login to the system
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The use case scenario related to generating managerial reports use case is depicted in Table 3.3:

Use Case Scenario - Generate Management Reports.

Table 3.3: Use Case Scenario - Generate Management Reports

Use Case ID

03

Use Case Name

Generate Managerial Reports

Use Case Description

Management can generate managerial reports such as,

» Daily weekly, and monthly income reports.

» Top-rated customers.

» Hot services (what are the most commonly requested services).
» Peak days and time slots in the week.

» Several stock maintaining reports.

Actors Management
Actor System
Basic flow . 1. Display the reports
1. Select required reports P y P
accordingly

Pre-Condition

Management has to login to the system

Post Condition

The requested reports will be viewed accordingly

Trigger Event

When management selects the “Generate report” option.

The use case scenario related to online reservations use case is depicted in Table 3.4: Use Case

Scenario - Place Online Reservation.

Table 3.4: Use Case Scenario - Place Online Reservation.

Use Case ID

04

Use Case Name

Place Online Reservation

Use Case A user places a reservation online, to get all required services after a
Description successful login to the system
Actors Customer, System Operator
This use case starts when an actor wishes to place a reservation online.
1. The services can be viewed as packages.
2. Actors can select services according to their requirements.
. 3. Actors have to provide the following details to place a reservation,
Basic flow

» vehicle number

> date

» the type of service which is willing to accomplish,
other personnel details
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Pre-Condition

Actors have to log in to the system

Post Condition

The System Operator will check for the pending reservations and the
available timeslots and will confirm the reservation accordingly.

Success End ]
. A reservation has been made.
Condition:
Failed End .
. A reservation has not been made.
Condition:
Trigger Event When a user has clicked the button “Place a reservation”

The use case scenario is related to maintaining inventory and stocks.use case is depicted in Table

3.4: Use Case Scenario - Place Online Reservation.

Table 3.5: Use Case Scenario - Inventory and Stock Management.

Use Case ID

05

Use Case Name

Inventory and stock management

Use Case Description

How the system operator manages the inventory by checking the

sales and stock before changing the stock

4. Update the stoc

k

Actors System Operator
System operator System
1. Displays all the list of sales
1. Check the sales )
) 2. Displays the records of the
2. Check the stock in and ]
sock in and stock out of
stock out of the product]
) _ product
Basic flow check the that are still lest ) ]
) 3. Display all the stock available
in the stock )
4. Displays all the new added
3. Order the stock needed
] stock
after checking )
5. Displays the update form of

stock

Alternative Flow

overstock

System operator should check the supply to avoid understock and

Pre-Condition

The system operator has to login to the system
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. The system operator will receive an acknowledgment that the
Post Condition ) ) ) )
process is successful or if not, a message explains the failure.

Trigger Event System operator ger the alert of the shortage of items in the stock

3.3.3. Sequence Diagrams of the System

To perform most of the functionalities in the system every user must be logged in to the system
first by providing the username and the password. The sequence of the login process is depicted

in Figure 3.3: Sequence Diagram — Login.

login screen database

user : :
] |
1. Enter User name/ passwor |

2. \erify credetials

4_Success/invalid message % Very cledantiis

Figure 3.3: Sequence Diagram — Login.

For every successful login, the users need to register in the system by providing some details such
as username, password, email, contact no, etc. The sequence of registering a user is displayed in

Figure 3.4: Sequence Diagram — User Registration.

2 registration user {able
interface
user : :
1. Enter user details | :
2. Validate entered |
details :
|
3. Create user |
> 4_User created »ﬂ

Figure 3.4: Sequence Diagram — User Registration.

30



One of the main functionalities of the system is placing online reservations. When a customer

placed a reservation, the system operator will be alerted about it. The system operator will check

for the pending reservations and the requested time slot and if the time slot is available, the

approval will be given and a reservation confirmation message will be sent to the customer. The

entire process sequence of making reservations is depicted in Figure 3.5: Sequence Diagram -

Place Online Reservation.

Customer
1. Login

e
oSt

Password)

3. Allow access

4. Place Online
Reservation

< ________________________

5. Requestsent

11. Reservation

6. Alert of the requested reservation

tem

8. Display pending

5
fesefvauohs

Figure 3.5: Sequence Diagram - Place Online Reservation.

9. Check available timeslot

The customers can purchase materials via the website even without getting a service from the

service station. Since the home delivery option is not available, a reference number will be given

to the customer and it is required to produce it when collecting the materials at the premises. The

flow of purchasing materials via the website is shown in Figure 3.6: Sequence Diagram - Material

Purchase.
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Customer ‘ ‘

1. Login (username, password)

3. Allow or reject access 2= alidte Mspr

4. Order item (product,gty)

5. Check availability (product,gty)

6. Return done

7. Add item(product qty)
8. Add to cart

9. Reduce stock

10. Return done

11. Payments

12. Reference number

Figure 3.6: Sequence Diagram - Material Purchase.
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3.3.4. Class Diagram of the System

The class diagram of the system is shown in Figure 3.7: Class Diagram of the System. The user
class is inherited by the classes manager, System operator, and customer respectively. The
appointment class contains all the appointment details and the customer class contains all the

customer details. Similarly, all the other classes contain relevant information accordingly.
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Figure 3.7: Class Diagram of the System
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3.3.5. Activity Diagrams of the System

According to the activities performed in the Web-Based Automobile Service Station Management
System, the flow of activities done during the process of creating a profile for the users when they

get registered is depicted in Figure 3.8: Activity Diagram - User Registration.

his &7 System

( Clicked on Register )

\4
Fill up the registration form ]

N AN |
( Submit the form } %( \erify filled information ]

\ N
NS

~ff

Is filled information correct?

Aready registered?

HCI@GE new user account)

Figure 3.8: Activity Diagram - User Registration.
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The flow of activities that occurs between the customer and the system during the process of

placing a reservation is illustrated in Figure 3.9: Activity Diagram — Place Online Reservation.

Gustomes System

[View senices and prioes)

F_[ Place Reservation ]
[Requestsent mes‘s_age]/

7~ YES

User loggied in?

continue prooess] —>| Reservation re,ques‘l]

Cancel res 'etvaﬁon]

=

Cancel request

[ Acceptand allocate time ]

[ Receive confirmation \/

Figure 3.9: Activity Diagram — Place Online Reservation.
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3.3.6. Database Structure

The database of the web-based automobile service station management system will be

implemented using SQL server software. The table structure of the database is shown in below

Figure 3.10: Database Structure. There will be 13-15 tables and both primary and foreign keys are
shown in Figure 3.10: Database Structure.

Figure 3.10: Database Structure.
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3.3.7. Sample Input and Output Templates

Following are sample input and output layouts used in the system. The Login page is depicted in

Figure 3.11: Login Interface.

Login

SIGN IN

Register Now

Figure 3.11: Login Interface.

Viewing the user profile is a newly introduced feature in the system. It is represented in Figure

3.12: User Profile.

User Profile

Personal Details

Service History

Invoice Date

3Miz021

Vehicle Details

Type

car

Customer Name Vehicle Number

Vindhyani Chandrasiri CAF-5454

Figure 3.12: User Profile.
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The online reservation interface used in the system is depicted in Figure 3.13: Online Reservations

Interface.
Reservations

—~—t 6‘-
T Ty e N e
'TEREER F b
P " Buwecs
ssvss»n B™
BODNDETS
aEn 9'-

.

S——— 10™

e e Te We T W Te
' 3« 11™ v

L B s v en

Figure 3.13: Online Reservations Interface.
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The management and the system operator will use the admin panel which is considered as one of

the main interfaces in the system. The admin panel is illustrated in Figure 3.14: Admin Panel of
the System.

1
a
.\‘.
m
8

)

SIS CS 00T Hi Vingyanl / Logout

m._ HOME  SERVICES ADMIN  SHOP  ABOUTUS

.

¢
L

RESERVATION INVOICE CUSTOMER SERVICE
MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT

LB

UNIT CATAGORY REPORT
MANAGEMENT MANAGEMENT MANAGEMENT

Figure 3.14: Admin Panel of the System.

The system produces both administrational and financial reports. Only admin users can only
generate these reports according to the requirement. These reports give information on the day-to-
day accounting processes, assisting in business choices and tracking the company's success. The
system generates reports in .pdf format.
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All the system-generated reports are in .pdf format and, it is shown in Figure 3.15: Report

generation in .pdf format.

Opening CustomerList.pdf =\

You have chosen to open:

@ Customerlist.pdf

which is: Portable Document Format (PDF)
from: https://localhost:44339

What should Firefox do with this file?
@ Open with Firefox

ngen with | Microsoft Edge (default) ~
(") Save File

[ Do this automatically for files like this from now on.

OK Cancel

Figure 3.15: Report generation in .pdf format.

Sample administrative report templates produced via the system are shown in Figure 3.16:

Administrative Report - List of Customers and Figure 3.17: Administrative Report - List of

Services.
— o
ﬂAS MS — HOME SHOP NVOICE NVOICEDETA SERVICES  MESERVAION  ABOUT US  ADMIN  INVOICES Q *
‘ B B Comcwined x = - 2 % i
& o | Culsers/acein/DownlcaduCustome Lt pef » T G S ;
a + @ 8 A Y ¥ Q © & *
R
9 ASMS Customer List
Autometiile Servace Station Nanegameat Sysiem 02-Sep-2021
CUSTOMER Frttarme e e
MANAGEMENT M oo P il

FREE SHIPPING

Figure 3.16: Administrative Report - List of Customers.
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Figure 3.17: Administrative Report - List of Services.

After designing the entire system it's essential to identify the main modules and the connections in
between them in the system. This will be done in the next chapter and the entire implementation

process will be described in detail in the next chapter.
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Chapter 4 — Implementation

This chapter describes the main modules in the system and their interconnections. The
development phase should be carried out mainly considering the interactions between the modules.
Selection of technology which use to perform the developments and the implementation of the
system depends on a set of key considerations,

1. Cost of the software and software licensing fee.

2. Initial and maintaining costs for the hardware tools.

3. ICT literacy of the end-user.

4. The ambiguity of the set of requirements.
Since the requirements for this system are mostly clear and fixed, the incremental model is used
to develop the Web-Based Automobile Service Station Management System. While some
functionalities and requested enhancements evolve with the process of the development phase.
Hence, there will be little room for changes. Considering the feedbacks of the clients the changes

will be completed.
4.1. Module Structures.

The following depicts the module structures and their functionalities in the system.

Module 01 — Log in
e Get the username and the password of the users (Customer/System operator/ Management).
e Checking the validity of the credentials.

e Provide facilities to get registered in the system for unregistered users.

Module 02 - Customer Management
e Add a customer to the system/ registration of the customer.
e Update/Remove customer details in the system.

e View the list of customers and individual customer details in the system.
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Module 2.1 - Vehicle Management
Note: This is a submodule of the customer module
e Add vehicle details to the system.
e Update/Remove vehicle details in the system.
e Assign vehicles to customers.
e View the list of vehicles or individual vehicle details in the system.

e View vehicle history logs in the system.

Module 03 - Reservation Management
e Add a new reservation to the system.

e View pending and confirmed reservations with their corresponding time slots for a given
date.

e View available time slots for a given date.
e View the reservation requests sent through the web page and allocate requested time slots.
e Send confirmation message via SMS/Email.

e Update/Delete appointments.

Module 04 - Service Management
e Add a new service to the system.
e Update/Delete service details in the system.
e View the list of service or individual service details in the system.

e View all promotions given by the system.

Module 05 - Item Management
e Add anew item to the system.
e Update/Remove items in the system

e View the list of items or individual item details in the system.

43



Module 5.1 — Inventory/Stock Management

Note: This module is a sub-module of the item module.
e Add/Update/Remove stock details of selected items.
e View and maintain price values of stock items.

e Define alert values to maintain stock level.

Module 07 — Online Item Selling
e View items with their corresponding price values.
e Add selected items into the shopping cart.

e View items in the shopping cart.

Module 08 — Invoices and Payments
e Calculate the total price for the selected items.
e Produce Bill.
e Accept payments with relevant details.
e Print new invoices.
e Cancel invoices.

e Search and select items, services directly from the system.

Module 09 — Report
e View the available list of reports.

e View reports individually.

Module 10 — Category

e Maintain a set of item categories to use when adding items and report generation purposes.

Module 11 — Unit

e To define general types of units, use to handle different kinds of goods in the system.
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4.2. Interaction between Modules.

The interaction between the modules in the system is illustrated in Figure 4.1: Interaction between

Modules.

Systam User

Customer

Management

Login Module ‘I

Service Module

Report Module —I

-
|l|-,~’s

Reservation Module

Report Module is connected
with all modules

! .": :
invoices and Peyments - ﬁ?
]

tﬁ L
Cnline 1tem Selling |

4
“
“

>
vehicle Module’ g=p=y

» Customer Module

Item Module *

Y

:
Inventory/Stock Module ™ {'

e

a3y

uUnit Module 9 :

&

Category Module

Web-8ased Automobile S2rvice Station Management System

Figure 4.1: Interaction between Modules.
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Initially, all user types should be registered in the system using the login module. The users should
be logged in, to obtain facilities provided via the website, except for viewing services. Any
customer can access the service module without a login but, to add, update, remove services a
system operator must be logged in to the system.

After valid login, customers can place or cancel reservations using the reservation module. A
successful reservation process requires the aid of customer, service, and vehicle modules. All four
reservation, customer, service, and vehicle modules are connected.

Customers can purchase materials via the website using the online item selling module. When the
items are purchased by the customers or when the items are added to the invoice, the item module
should be updated, and if there are any reorder levels that occur it should be notified to the system
operator. To fulfill that requirement, the inventory/stock module is connected with the item
module. Category and unit are connected with the item module in order to provide a better service
for the customer and management.

Whether a customer purchased items or placed a confirmed reservation via the website the
payments will be done using the invoices and payments module.

Finally, management can view and print administrative and financial reports using the report

module. Hence the report module is connected with all the other modules.

4.3. Implementation Environment of the System

Following requirements has to be fulfilled whenever a person is willing to use the Web-

Based Automobile Service Station Management System.

4.3.1. Hardware Requirements
e A Computer with a browser that supports viewing websites created using HTML version
5.
e 4GB RAM (minimum)
e Black laser printer (HP/Canon)
e Keyboard, Mouse, and a monitor
¢ Internet connection (minimum speed 0.5Mbps)

e UPS (uninterrupted power supply)
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4.3.2. Software Requirements
e Microsoft Windows Xp or above
e A browser compatible with HTML 5.0 and above

e Relevant Printer software

4.3.3. Development tools used
e Microsoft Visual Studio 2019
e SQL server
e Adobe photoshop cs6
4.3.4. Technologies used
e C# - Used to develop the web application

e HTMLS5 - used to do modifications to web pages
e SQL server —to develop the database

4.3.5. Major codes used in the System.

The website is built using asp.net with MV C architecture. The computer programming language
is used is C# The major code segments in the Web-based Automobile Service Station

Management System are discussed below.
The login code snippet in the controller is depicted in Figure 4.2: Logging Code Snippet. Data will

be fetched from the database based on the user inputs, and depending on the response, the user

will be directed to the home page or an error message will be displayed.
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= dc.Users.Where(a => a.EmailID == login.EmaillD).FirstOrDefault();
11)
if (lv.IsEmailVerified)

ViewBag.Message = "Pl
return View();

Compare(Crypto.Hash(login.Password), v.Password) == 8)

t timeout = login.RememberMe ? 689 A
ticket = ne ormsAuthent] cket{login.EmailID, login.ResemberMe, timeou
encrypted = ¥ .Encrypt(ticket);
cookie = Mt tication.ForesCookieName, encrypted);
cookie.Expires = Da Now. AddMinutes(timeout);
cookie.HttpOnly = t 3
Response.Cookies.Add{cookie);

Session["Us "] = v.UserlD;
Session[" "1 = v.UserName;
Session[” ] = v.FirstName;
Session[ ] = v.LastName;
Session[’ = v.Address;
Session[” v.Mobile;

Session[ = v.EmaillD;

Session[ "Date0fB8irth™] = v.DateOfBirth;

if (Url.IsLocalUrl(ReturnUrl))

return Redirect(ReturnUrl);

eturn RedirectToAction("GetDashboard"

Figure 4.2: Logging Code Snippet.

Snippets of code segments relevant to creating a valid user account are shown in below Figures
4.3: Code Snippet of User Registration Interface, 4.4: Code Snippet of the User Registration, and
4.5: Code Snippet of the Password Hashing. Based on the input, the code will determine whether
the entered email address already exists and if so, an error message will be displayed to the
customer. Otherwise, the account information will be saved in the database. Passwords will be

encrypted using SHA256 before being saved in the database.
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EHtml.validationSummary(trus, **, new { @class = “t »
class="form-group"
Extml. LabelFor(model => model.FirstName, himlAttributes: { @class
class="col-md-10

Entml.editorFor(model => model.FirstName,

{ hitmlAttributes =
Extml.validationMessageFor(model => model.FirstName, ", { @éclass

iv. class="form-group"
EHtml.LabelFor(model => model.Lastname, himlAttributes: { @class
class="col-md-10

Entml . EditorFor(model => model.LastName,

{ himlattributes = new { @class
e { Bclass = t

Entml.validationMessageror(model => model.LastName, *

rm-group™
GHtml.LabelFor(model => model,Address, himlAttributes: { Bclass =
cl ol-md-
Entml . Editorfor(model => model.Address, { htmlattributes = { Bclass
Entml.validationMessageror(model => model.Address, "*, { Bclass

class="form-group™

GHitml.LabelFor(model => model,Mobile, himlAttributes:
1 col-md-10"

{ gclass

.Editorror(model model.Mobile, new { htmlAttributes
EHtml.validationMessageFor(model => model.Mobile, ™"

Figure 4.3: Code Snippet of User Registration Interface.

//email is already Exist
t = IsEmailExist(user.EmailiD);

ModelState.AddModelError
return view(user);

Generate Activation Code
.ActivationCode = -NewGuid();

on Password Hashing
.Password = Crypto.Hash(user.Password);
.ConfirmPassword = C .Hash{user.ConfirmPassword);

.IsEmailverified

Save to Database
(My

dc.Users.Add(user);
dc.Savechanges();

ser.EmaillD, user.ActivationCode.ToString());
13 . v

A

+ user.Emaill

1ink

4String(

Figure 4.4: Code Snippet of the User Registration

Figure 4.5: Code Snippet of the Password Hashing.
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The code snippet of the invoice generation is depicted in Figure 4.6: Code Snippet of the Invoice

- Service Addition.

nResult Getinvoicelineservice()

I il invoice = new I ();
sController = new ServiceComtroller();

try
{
{

invoice.ServicelList = sController.cetAllService();
D ary<int, st > dropList = ne ry<int,

oreach (var 1 in invoice.ServiceList)

dropList.Add(i.ServicelID, i.ServiceName);

Figure 4.6: Code Snippet of the Invoice - Service Addition.

The code snippet of the report generation is depicted in Figure 4.7: Code Snippet of Report

Generation.

t Download PDF()
es de
Lrd=

rd.Load(Path.Conbine(Server. MapPath(
rd.SetDataSource({dc.Users. Select(c

Response . Cleardeaders();

MtToStream(CrystalDecisions.Shared. ExportFormatType. PortableDocFornat) ;

Figure 4.7: Code Snippet of Report Generation.
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The system generates financial reports, such as monthly sales, yearly sales, etc. The monthly sales

report is illustrated in Figure 4.8: Monthly Sales Report

13-Sep-2021

Total

Sales per Month:

500.00

900.00

Sales per Month:

250.00

250.00

— =
TASMS Monthly Sales of Invoices
Automobhile Service Station Management System
Invoice ID Invoice Date

July
4 7-lul-2021

August
32 7-Aug-2021

October
11 7-0ct-2021
13 8-Oct-2021

Sales per Month:

950.00

500.00

1,450.00

Sales of the Year:

2,600.00

Figure 4.8: Monthly Sales Report

This will conclude the implementation chapter and the next chapter is the most important chapter

of the dissertation. It will cover how the work is tested and/or evaluated.
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Chapter 5 — Testing and Evaluation

Every project's success will depend on the testing process. Its goal is to determine whether the
supplier's product promises, and the customer's needs are met to an acceptable level. This chapter

explains how to check and validate a system in an organized and predefined manner.

Testing should be done not after the development stage but, at the early stages of the SDLC.
Testing is the process of assessing a system or its component(s) to determine whether or not it
meets the set requirements. Simply put, testing is the process of running a system to find any gaps,

faults, or missing requirements that are not met by the real requirements.

According to ANSI/IEEE 1059 standard, Testing can be defined as - A process of analyzing a
software item to detect the differences between existing and required conditions (that is
defects/errors/bugs) and to evaluate the features of the software item. (“Software Testing - Quick
Guide- Tutorialspoint,” n.d.)

5.1 Related Software Testing Types

Many testing types can be carried out by the testing teams. Such as,
e Black box testing
» Acceptance testing
» Unit testing

e White-box testing
» Integration testing

» System testing

Among the above-mentioned testing types, for the Web-Based Automobile Service Station
Management System, the following testing methods were used in the website, in order to evaluate

and maintain the quality of the product.
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Unit Testing —

The system consists of several modules and it is mandatory to test each of them individually. Each
of these modules is treated as a separate entity and is subjected to testing. It will specify a series
of scenarios to be tested in a black-box environment. There will be a succession of inputs and
predicted outputs in these scenarios. Without knowing how and where the inputs are processed,
the tester will engage with the system's user interface by providing inputs and evaluating outcomes.
Because the strategy clearly distinguishes the user's perspective from the developer's perspective,
this technique is expected to be followed by one of the actual users in the firm.

Integrated Testing —

The above-tested units will be integrated and tested again as groups. Multiple methods are used to
integrate and test modules as a group. A unit is defined as the smallest tested portion of the system
in this context. Integration testing is used to identify any discrepancies between the components
that are linked together. Integration testing can reveal issues with software component interfaces

before they become difficulties in real-world program operation.

System Testing —

System testing looks for flaws in both the individual parts and the entire system. The observed
behavior of a component or a system, when it is tested, is the result of system testing. System
testing is performed on the entire system, either following system requirement requirements,
functional requirement specifications, or both. System testing examines the system's design and

behavior, as well as the customer's expectations.

Acceptance Testing —

User acceptance testing will go in line with the implementation of the system. The manual process
also goes parallel with the preliminary implementation stage and the system will be tested by the
exact end-user. Most of the time minor changes will capture at this stage. The testing process is
almost completed at the end of this stage.
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5.2. Test Cases

A test plan is made up of test cases, test schedules, test objectives, and testing methodologies in
general. Test cases are one of the most important components in the process of reviewing the test
strategy. The following are the main components of a test plan. A specific test case should have
its ID, functionalities to be evaluated, testing technique, test data, expected results, and priority.
Every test data should be chosen based on the specification, and all individual system modules

should be tested against a variety of test cases.

To assure the system's quality, both functional and non-functional tests are performed.

A functional test is designed to determine how an action is performed, whereas a non-functional
test is designed to determine “how” the program executes that action rather than “if” it can perform
that action.

The test cases and corresponding test results are depicted in the following section.

5.2.1. Functional Test Cases

Following tables, 5.1 to 5.10 represent some of the functional test cases in the system.
e It is required to get Sign in/Sign up for a person who uses the system. Relevant test cases

are depicted in Table 5.1: General functionalities for all users.

Table 5.1: General functionalities for all users.

Test
Case | Functionality Procedure Expected Results Test Data Status
ID
Enter the valid | Home page with the | Username:
01. | Vvalid Login | username and | welcome message | vindhiz@gmail.com Passed
the password and the username. Password:123456
. .. | An error message | Username:
. Enter aninvalid | . o :
Invalid will  be  prompt | vindhiz@gmail.com
02. . username and a - Passed
Login mentioning the | Password: ABC
password
reason.
Click  logout | The user will be
. Logout P
03 g button logged out and assed
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displayed the login
window.

First Name: Vindhyani

Last Name: Chandrasiri
Address: Kalalgoda,
Enter all Panniptiya

personal details | Success message asa | Mobile: 0777327474

asked by the | registered user. Email ID:
system vindhiz@gmail.com

Date of birth: 21/01/1987
Password: 123456

Confirm Password:123456

04. | Registration Passed

¢ Non-logged-in users can view Home Page with the following modules only. Relevant test

cases are depicted in Table 5.2: Functionalities in Home (For all non-logged or logged

users).
Table 5.2: Functionalities in Home (For all non-logged or logged users).
Test
Case | Functionality Procedure Expected Results Status
ID

Functionalities in Home (For all non-logged or logged users)

05. Home Page | Click Home Page Direct to the Home page. Passed

06. | Shop Click Shop module Displays the shop product and shop cart Passed
menus.

07. | Services Click Service module | Direct to the Service page. Passed

08. | AboutUs | Click About Us Displays the About Us, Gallery, and | g ccqy

Contact Us pages.
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e According to the user credentials, all logged-in users can view additional menus apart from
the above four menus.
o Users can view the following modules only (apart from the above four menus).

Relevant test cases are depicted in Table 5.3: Functionalities in Home (For logged

Customers).
Table 5.3: Functionalities in Home (For logged Customers).
Test
Case | Functionality Procedure Expected Results Status
ID

Functionalities in Home (For logged User)

09. Reservation Click Reservation module | Direct to the Reservation window. Passed

Direct to the profile page of the

10. Profile Click on ‘Hi User’ )
corresponding user.

Passed

o Admin/System operator can view the following module (apart from the above all

menus). Relevant test cases are depicted in Table 5.4: Functionalities in Home (For
logged Admin/System operators).

Table 5.4: Functionalities in Home (For logged Admin/System operators).

Test

Case | Functionality Procedure Expected Results Status
ID

Functionalities in Home (For logged Admin/System operators)

11. | Admin Click Admin module Displays ~all — administrative {1 0y
functionalities.

12. Invoice Click Invoice module Direct to the Invoice page. Passed
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Some main modules in the admin panel. Relevant test cases for the user management

module are depicted in Table 5.5: User Management Test Cases.

Table 5.5: User Management Test Cases.

Test
Case | Functionality Procedure Expected Results Test Data Status
ID
User Management
Interface to insert user
User  page Click the User d'etails e}nd a_g_rid
13. menu from the | filled with existing Passed
load . o
sidebar user’s details in the
DB
First Name: Kanchana
User details should be | Last Name: Rathnaweera
added to the database | Address: Kalalgoda,
and a unique user id | Panniptiya
Add user Enter all user | will be allocated. Mobile: 0772272662
14. (valid) details and click | A success message | Email ID: | Passed
Add User button | will be displayed. mrkanchana@gmail.com
Newly inserted user | Date of birth: 01/10/1986
details should be | Password: 123456
added to the grid. Confirm Password:123456
User role: Admin
First Name: Kanchana
Last Name: Rathnaweera
Address: Kalalgoda,
Panniptiya
Enter user details | An error message will | Mobile: 0772272662
Add user . - - .
15. (invalid) with an invalid | be prompt mentioning | Email ID: | Passed
user detail the reason. vindhiz@gmail.com
Date of birth: 01/10/1986
Password: 123456
Confirm Password:123456
User role: Admin
Select a particular | Load the user
. user from the grid | interface relevant user
16. | Bdit and click the gdit details selected from Passed
button the grid.
Update user details in | First Name: Kanchana
17. | Update User Click the update | the databasje. A | Last Name: Rafth_n_aweera Passed
user button message  will  be | Address: Pannipitiya

displayed mentioning

Mobile: 0777777777
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the update was a
success.

Email ID:

mrkanchana@gmail.com
Date of birth: 01/10/1986
Password: 123456
Confirm Password:123456
User role: Admin

Select a particular

A confirmation
message should be
given before deleting
a user and

delete user details in

18. | Delete user | user from the grid Passed
. the database.
and click Delete .
A message will be
displayed mentioning
the delete was a
success.
Load the user profile
Select a particular | with all relevant user
. f the grid i
19. | Profile user from the grid | details and Passed

and click
Profile button

the

corresponding vehicle
and service history
details.

Test cases related to unit management are depicted in Table 5.6: Unit Management Test Cases.

Table 5.6: Unit Management Test Cases.

Test
Case | Functionality | Procedure Expected Results Test Data Status
ID
Unit Management
_ Click the Unit Interface 'Fo |r?sert un.lts
Unit  page and a grid filled with
20. menu from the . o Passed
load . existing units in the
sidebar
database.
Unit details should be | Unit Name: Liters
Enter all unit | added to the database and | Unit Description:
21 Add Unit details  and | a unique unit id will be | Measurement for liquids Passed
" | (valid) click Add | allocated. A success
Unit button message will be
displayed.
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A newly inserted unit
should be added to the

grid.
Select a | Load all input controllers
particular unit | with unit details

22. | Edit from the grid | corresponding to the Passed
and click the | selected unit id from the
Edit button grid.
Update user details in the | Unit Name: Liters
Click the | database. Unit Description: Unit for
23. | Update update  unit | A message will be | liquids Passed
button displayed mentioning the
update was a success.
A confirmation message
Select a shoul_d be given_ before
. .. | deleting a unit and
particular unit deleting unit details in the
24. | Delete from the grid Passed

and click the
delete button

database.

A  message will be
displayed mentioning the
delete was a success.

Test cases related to item management are depicted in Table 5.7: Item Management Test Cases.

Table 5.7: Item Management Test Cases.

Test
Case | Functionality | Procedure Expected Results Test Data Status
ID
Item Management
Interface to insert items.
Click the | Unit and  category
Item age | Iltem  menu | dropdowns opulated
25. Pag op . popuiate Passed
load from the | with details and a grid
sidebar filled with existing items
in the database.
A message will be | Item Name: Antenna
prompt mentioning the | Item Description: Antenna
26 Add Item | Enter all item | item added successfully. | for cars Passed
' (valid) details Inserted Items will be | Item Price: 500

shown in a grid below the
page

Unit: Each
Category: Accessories
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Enter all item

An error message will be

Add Item details  with L
217. . ... | prompt mentioning the Passed
(invalid) an invalid
. . reason.
item detail
Select a .
. Load all input controllers
particular . . .
item from the with item details
28. Edit . . corresponding to the Passed
grid and click . .
.. | selected item id from the
the Edit fid
button gnd.
Update user details in the Item Name:_Ar]tenna
Item Description: Antenna
Click update database. for vehicles
29. Update P A  message will be . Pending
button displayed mentioning the Item Price: 500
u satg/ was asuccessgJ unit: Each
P ' Category: Accessories
A confirmation message
Select a | should be given before
particular deleting an item and
item from the | deleting item details in
. Del . .
30 elete grid and click | the database. FERNE
the delete | A message will be
button displayed mentioning the
delete was a success.
. Direct to the stock page
31. Go to stock Click the with the relevant item Passed

stock button

code.

Test cases related to vehicle management are depicted in Table 5.8: Vehicle Management Test

Cases.
Table 5.8: Vehicle Management Test Cases.
Test
Case | Functionality | Procedure Expected Results Test Data Status
ID
Vehicle Management
A message will be | Vehicle Type: CAR
Enter all prompt mentioning the | Vehicle Make: HONDA
. . vehicle added | Vehicle Model: GP5 Passed

32. Add Vehicle | vehicle o

details successfully. Inserted | Registration Number: CAB-

Vehicles will be shown
inagrid

7424
Manufactured Year: 2017
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An error message will be

Vehicle Type: CAR

33 Add Vehicle | Missed any orompt mentioning the Vehicle Make: HONDA Passed
' (invalid) detailed field reason Vehicle Model: GP5
' Manufactured Year: 2017
SEIe.Ct a Load all input controllers
particular . . .
. with  vehicle details
34. Edit vehlcle_ from corresponding to the Passed
the grid and N
. .. | selected vehicle id from
click the Edit the grid
button '
Update vehicle details in | Vehicle Type: CAR
Click update the database. _ Veh?cle Make: HONDA
35. Update button A message will be | Vehicle Model: GP5 Passed
displayed mentioning the | Manufactured Year: 2013
update was a success.
A confirmation message
Select a | should be given before
particular deleting a vehicle and
vehicle from | deleting vehicle details in
36. Delete the grid and | the database. Passed
click the | A message will be

delete button

displayed mentioning the
delete was a success.

Test cases related to reservation management are depicted in Table 5.9: Reservation Management

Test Cases.
Table 5.9: Reservation Management Test Cases.
Test
Case | Functionality | Procedure Expected Results Test Data Status
ID
Reservations
Click Particular user details
. . with corresponding
Reservation reservation .
37. aqe load from the vehicles and the reserved Passed
Pag navigation time slots, services are
g loaded.
Select . Appointment date:
. A message will be
Place vehicles, o mgntionin the 05/06/2021
38. Reservation date,  time, P _p _g .| Appointment Time Passed
. . pending reservation is
(valid) and services laced 0300pm
accordingly P '
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Selected  Services:  OQil
change, Exterior Detailing
Selected Vehicles: KF-3766

Appointment date:

dg, | et | prompt mentoning the | 051992021 .
' Reservation dZ?e or time feasoﬁ g Selected Services: k-mat
' Selected Vehicles: KF-3766
Click the | A message will be
0 Cancel cancel button | displayed mentioning the Passed

reservation

on the profile
page

reservation
canceled.

was

Test cases related to checking user profiles are depicted in Table 5.10: User Profile Test Cases.

Table 5.10: User Profile Test Case.

Test
Case | Functionality | Procedure Expected Results Test Data Status
ID
Profile Management
. CI.ICk the The user’s details, vehicle

Profile page | Hi(username) . )
41. . details, and  service Passed

load link onthe top | . .

menu history will be loaded.
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5.2.2. Non-functional Test Cases

Non-functional tests are just as essential as functional tests in terms of client satisfaction. These
tests are intended to assess the application's readiness based on non-functional parameters that are
never addressed in functional testing. Password verification test case depicted in Table 5.11

Password Verification Test Case.

Table 5.11: Password Verification Test Case.

Test

Case | Functionality Procedure Expected Results | Test Data Status
ID

Password Verification

Verify whether the | User registration and | Passwords should

01 passwords are stored | verifying the | be stored Passed
' encrypted in the | password field in the | encrypted in the
database database. DB.

Testcase relevant to viewing service history details is depicted in Table 5.12: View Service History
Table 5.12: View Service History

Test

Case | Functionality Procedure Expected Results | Test Data Status
ID

View Service History

Click the | User’s vehicle
02 Load user’s vehicle | Hi(username) link | service history Passed
' service history details | on the top menu details  will  be
loaded

5.3. User Evaluation

User evaluation will be performed as the final stage of the testing process. This is concerned with
how successfully users can learn and use the application to perform the actions/functionalities. It
also relates to how satisfied consumers are with the developed program. This information can be
acquired from users using a variety of feedback collection methods. There were 25 members in

the sample group, and all of them were given a questionnaire. Questionnaires are the primary data
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collection tool in surveys, which will be used to obtain the aforementioned information from end-
users. The questionnaire contains multiple-choice questions (MCQs) that address all of the user
roles that will be connected with the application. The questionnaire and the collected responses are
attached to Appendix B. The user-friendliness, functionality, load time, and overall rating are the
four categories that have been evaluated. The following depicts the analytics derived from the user
evaluation.
1. User Friendliness

The end-users are shown a clear representation of the application. Almost 90% of users are
satisfied with the application’s design, and they believe it is more user-friendly. It is shown in

Figure 5.1: Evaluation Results - User Friendliness.

Excellent: 25.00% —. l

~ Poor: 4.17%
Satisfied: 8.33%

- Good: 62.50%

Figure 5.1: Evaluation Results - User Friendliness.
2. Functionality
Nearly 80% of users are satisfied with the application's features, claiming that they were able to
complete their tasks with less effort and time. Figure 5.2: Evaluation Results - Functionality

represented in detail.

Satisfied: 16.00%
Excellent: 24.00%

Good: 60.00%

Figure 5.2: Evaluation Results — Functionality.
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3. Load Time
Many users mentioned that the website is loaded without an issue on time. Figure 5.3: Evaluation
Results - Functionality illustrates the results.

Poor: 4.00%
Excellent: 20.00%

Satisfied: 28.00%

&

Good: 48.00%

Figure 5.3: Evaluation Results - Load Time.

4. Overall Rating

When analyzing the overall rating assigned to the application, it is clear that the application's goals
have been reached, and that other improvements can be made. The results are shown in Figure 5.4:
Evaluation Results — Overall Rating.

Poor: 4.00%

Excellent: 20.00% Satisfied: 16.00%

Good: 60.00%

Figure 5.4: Evaluation Results - Overall Rating.



This will conclude this chapter and the next Conclusion chapter will illustrate a total overview of

the developed system with its constraints, achievements, and drawbacks.
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Chapter 6 — Conclusion

The conclusion chapter here illustrates a total overview of the developed system with its
constraints, achievements, and drawbacks. And this will summarize the author’s reflection on the
whole project work including a critical appraisal of the successes and limitations of the project

approach and the development of the system itself.
6.1 Critical Evaluation of the system

Efforts have been made throughout this project to create a web application for an automobile
service station capable of catering all manually processed activities to a computerized
environment. The project's goal was to provide an efficient and effective service to customers
while maintaining a proper management process throughout an automated system.

As is customary, the Project began with an in-depth domain analysis conducted through formal
sessions, interviews, document analysis, and the owners' personal experience in the auto service
center industry. This requirement gathering and analysis process direct the problem domain into a
more vivid and understandable state. The fundamental factors of the problem domains were
ineffective record-keeping, pitiful accounting paperwork, unsatisfactory stock management, and
so on. Techniques like interviews, observations, and prototyping aided in the clarification and
prioritization of these types of needs.

Because the entire collection of needs was gathered around a small group of people, prototyping
became more appropriate in providing an early experience to the user community as well as
capturing and validating requirements. Rich images, UMLs, and ERDs were utilized to translate
requirements into a visual form that is easier to express to both technical and non-technical users.
The created web application is hosted by a content management system. The SMTP connection
will maintain the contact between those two distinct portions.

Following a pre-defined comprehensive collection of test cases, plans, and procedures lead to an

enhancement in the system's quality and accuracy.

67



6.2 Difficulties found

The requirement gathering stage was the most critical stage which happed during the development.
For the reason, that of this prevailing pandemic situation in the country, visiting Service Station
premises personally and collecting information has been a real challenge.

Therefore, making voice and data calls to actual clients has been the solution for overcoming this
issue.

A few sets of problems were encountered at the developing stages and found suitable solutions to
overcome them. Some of them are design level and some of the requirements need to change
slightly.

Lack of knowledge in MVC architecture and the visual studio software has also been a real
challenge in the development process. Correspondingly, sending confirmation messages/ emails

from the system was also been challenged.

6.3 Future Enhancements

By means of future enhancements, the following features can be developed in the system,

e Allow customers to make payments for the automobile services they obtained, from the web
application (Due to practical scenarios, at this stage customers are not allowed to make
payments online for the automobile services they get, except for purchasing items online.)

e |If a particular Service Station required a facility to provide discounts for some selected
customers, it also can be developed as future works.

e Employee management and their payments can be developed and handled for better

performance at the service station.

o Keeping track of supplier details is essential for a web application like this. Therefore, this

feature can be added as a future enhancement.

e Stock maintenance of consumable items at the premises can also be included in the system.
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Appendix A - User Manual

The website will be loaded when you type https://www.asms.lk URL in the address bar. the home page of
the system is illustrated in the following Figure A.1: Home Page of the Automobile Service Station

Management System.

—
ASMS—

WELCOME TO AUTOMOBILE
SERVICE STATION MANAGEMENT
SYSTEM

/ " -’ ‘

-

Car Wheels ' ine: Car Balteties

Figure A.1: Home Page of the Automobile Service Station Management System

Non-logged users
Without logging into the system, users can view the following pages respectively, available services, about
us, gallery, and contact us. They are illustrated respectively in Figure A.2:Available Services Page, Figure

A.3: About Us Page, Figure A.4: Gallery Page, and Figure A.5: Contact Us Page
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https://www.asms.lk/

Servicgs page
——
AS M S HOME o WVOICE NVOKCEDE IR REMPBE S ABOUT US Q I

Services

Oil CHANGES EXTERIOR DETAILING INTERIOR DETAILING

Figure A.2: Available Services Page

About us page
About Us
THE COMPANY OUR FEATURES

Sy Aalatee Juanhen Ageet

Figure A.3: About Us Page
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Gallelry page

Conta?t us

- - a
ASMS . MOF WO B OWORRINTR  WRRERE T a =

Contact Us

v

Figure A.5: Contact Us Page
Login
If you are a registered user, you can directly log in to the system. Figure A.6: Login Page illustrates the

system login.

Login

] Enter user name

__— | Enter password here

e R

Figure A.6: Login Page
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Enter email in the Email ID field
Enter the password in the password field
Click on the Sign-in button

Eal A

The system will direct to the home page

A successful login will redirect the user to the home page in the system, displaying the user name and the

logout. Figure A.7: The home page of logged-in users illustrates the home age of the logged-in users.

ASMS

WELCOME TO AUTOMOBILE
SERVICE STATION MANAGEMENT
SYSTEM

3
_

- R
Gar Wheels Car Batteries

Figure A.7: The home page of logged-in users.

Invalid login
If the username or password is incorrect, an error will be provided. The error message will be illustrated in

Figure A.8: Invalid Login Message.

Login

“Invalid credential provided

Figure A.8: Invalid Login Message
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User Registration
If a user is not a registered user, then they have to complete the registration page. Figure A.9: User
Registration Form illustrates the registration form given in the system.

Registration
M
Figure A.9: User Registration Form
User Profile
User Profile
Perscnal Detais Vehicle Details

Type Mozes Nusmit e v T Dateie

=]}

Service Mistory

LT Lt Nann Ve lun be Ruaritmg Maraee Type

Figure A.10: User Profile Page
Users can view their user profiles by clicking on the username displayed on the home page. On the user
profile page, users can manage their vehicle details. Above Figure A.10: User Profile Page illustrated the

user profile in the system.
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Online Reservations
Logged in users can make online reservations. Figure A.11: Online Reservation Page illustrates the
reservation page in the system.

Reservations

Figure A.11: Online Reservation Page
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Admin Panel
This system has three types of users and only the system operator and the management can view and work
with this admin panel. Figure A.12: Admin Panel illustrates the admin panel.

Fotine -+ 4777 7T T7TT Emall - ssmsfcs 001 Hi Vingnyanl / Logout

m_ HOME  SERVICES ADMIN  SHOP  ABOUTUS

RESERVATION INVOICE CUSTOMER SERVICE
MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT

.-

CATAGORY REPORT
MANAGEMENT MANAGEMENT

Figure A.12: Admin Panel

Customer Management

Q Add, Update, and Delete functionalities of customers will be handled in this module. The
“ functionalities will be handled by the system operator or the management. The customer

CUSTOMER

gl management module is represented in Figure A.13: Customer Management.

Figure A.13: Customer Management

When the customer management image is clicked the following page will appear. Fill in the customer details
and click the “Add Customer” button and all the customer details will be added to the database. A message

will be displayed accordingly.
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The system operator’s customer management page is depicted in Figure A.14: Customer Management.

Registration

m

Figure A.14: Customer Registration Form for System User

View All Customers
When customer details are successfully added the relevant record will be added to the grid and displayed.
Figure A.15: Customer Details Grid depicts all the registered customers in the system.

First User
Name Last Name Email/Username Address Mobile Group
’ ; - R &
vindhy ni ruksala v indhiz@gmailc om colombo 0777327474  User / ’rx @ (e
Temp : y 1 “ &
ASMS automobileservicesms@gmail.com = ASMS 0777327474  Admin ‘ ; e
Customer ' @ / * @ ¢
147/C - -
Vindhyani = Chandrasiri = vindhiz@gmail. com Kalalgoda 0777327474  Admin / Ix 7' (- v
pannipitiy a

Figure A.15: Customer Details Grid
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Unit Management

Add, Update, and Delete functionalities of units will be handled in this module. The
functionalities will be handled by the system operator or the management. The unit

management module is represented in Figure A.16: Unit Management.
Figure A.16: Unit Management

Add Unit

When the Unit Management image is clicked the following page will appear. Fill in the unit details and
click the “Add Unit” button and all the unit details will be added to the database. Messages will be displayed
accordingly, and it is illustrated in Figure A.17: Unit Addition and the Success Message

Unit Management

@ localhost 44229

Unit scdded succesafully

ADD UNIT UPDATE UNIT

Figure A.17: Unit Addition and the Success Message

View All Units
When a unit is successfully added, it will be displayed in the grid. All the units added to the system is
displayed in the Figure A.18: Unit Details Grid

Unit Name Unit Description Edit Delete
Eac T nit is measured by each j Ty
Liters Thiz iz messured by 2ach _,(. r,‘t

Figure A.18: Unit Details Grid
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Update Unit

Click on the edit icon in the grid (yellow color label) and relevant details will be loaded to the window.
When the required modifications are done click the “Update Unit” button and messages will be displayed

accordingly, and it is displayed in Figure A.19: Unit Update and Success Message.

Unit Management

& localhost-44439

Unit Marme Uit Descripbon

Figure A.19: Unit Update and Success Message

Delete Unit
Click onthe delete icon in the grid (red color label) and the corresponding unit will be deleted. The messages

will be displayed accordingly, and it is displayed in Figure A.20: Unit Deletion and Success Message.

Unit Management

P localhost:d44332

et Rame St Dwnzriptsan

/ 3

Figure A.20: Unit Deletion and Success Message
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Category Management

Add, Update, and Delete functionalities of categories will be handled in this module. The
functionalities will be handled by the system operator or the management. The category

management module is represented in Figure A.21: Category Management.
Figure A.21: Category Management

Add Category

When the Category Management image is clicked the following page will appear. Fill in the category details
and click the “Add Category” button and all the category details will be added to the database. Messages
will be displayed accordingly, and it is displayed in Figure A.22: Category Addition and Success Message.

Category Management

@ localhost:44339

Category added successfully

ADD CATEGORY UPDATE CATEGORY

Figure A.22: Category Addition and Success Message.

View All Categories

When a category is successfully added, it will be displayed in the grid. All the categories added to the
system are displayed in Figure A.23: Category Details Grid.

Category Name Category Description Edit Delete
Accessones My Accessones / J;
Engine Spare Parts Engine Spare Parts / 1&
Spare Parts Spare Parts / ;

Figure A.23: Category Details Grid
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Update Category

Click on the edit icon in the grid (yellow color label) and relevant details will be loaded to the window.
When the required modifications are done click the “Update Category” button and messages will be
displayed accordingly, and it is displayed in Figure A.24: Category Update and Success Message.

Category Management

@ localhost:44339

Category updated successfully

Categoty Uame Catugory Dezscniption

Figure A.24: Category Update and Success Message

Delete Category
Click on the delete icon in the grid (red color label) and the corresponding category will be deleted. The

messages will be displayed accordingly, and it is displayed in Figure A.25: Category Deletion and Success

Message.
Category Management
& ecahosas239

/£ %

Figure A.25: Category Deletion and Success Message.
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Item Management

Add, Update, and Delete functionalities of items will be handled in this module. The
functionalities will be handled by the system operator or the management. The item management
module is represented in Figure A.26: Iltem Management.

Figure A.26: Item Management

Add Item

Item Management

@ localhost:44339

BIVNS_E ] Item added succesfully

o

Figure A.27: Item Addition and Success Message

View All Items
When an item is successfully added, it will be displayed in the grid. All the items added to the system are

displayed in Figure A.28: Item Details Grid.

ltem Item
Image Item Name Item Description Price Unit Category

i
I
>
o
i
n
n
[+]
i
n

‘fq Antenns Vehicie Antenna §00.00 Li

’ Armrest \ehicle Armrest 500.00 Liters  Accessones

ﬂ Oil Filter Oil Filter 500.00 Ezch  Spars Parts

BN W NN

a Braks Ol This 1= breaks Ol €00.00 Liters = Lubricants
Figure A.28: Item Details Grid
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Delete Item
Click on the delete icon in the grid (red color label) and the corresponding item will be deleted. The
messages will be displayed accordingly, and it is displayed in Figure A.29: Item Deletion and Success

Message.

@ ocrnestaariv

Lo daided soccealuly

‘o Artannz Vehicle Antenna 300.00 Liers | Accessories / ’R n

Figure A.29: Item Deletion and Success Message

Vehicle Management

Add, Update, and Delete functionalities of vehicles will be handled in this module. The functionalities can

be handled by outside users as well as the system operator or the management.

Add Vehicle

Users can fill in the vehicle details and click the “Add Vehicle” button and all the vehicle details will be

added to the database. Messages will be displayed accordingly, and it is displayed in Figure A.30:Vehicle
Addition and Success Massage.

55 Iccalhogbaas sy

Vahichs sdded noccacsfully

ADD VEHICLE URPDATE VEHICOLE “

Figure A.30:Vehicle Addition and Success Massage
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View All Vehicles
When the user profile page is viewed by the customer, all the registered vehicles are displayed under that
user's name will be displayed. It is illustrated in Figure A.31: Vehicle Details Grid.

Vehicle Details

Type Model Number Year Edit Delete
car honda | CAF-5454 | 2010 A 4
== toysta | CAM-121Z | 2012 A e

ssan | PESIB1 | 2002 4| 4

Figure A.31: Vehicle Details Grid.

Delete Vehicle
Click on the delete icon in the grid (red color label) and the corresponding vehicle will be deleted. The

messages will be displayed accordingly, and it is displayed in Figure A.32: Category Deletion and Success
Message.

B locamost 44228

Verice celeted successfully

£ %

Figure A.32: Vehicle Deletion and Success Message

Invoice Management

Only the system operator and the management can access the invoice management
module. The invoice management module is represented in Figure A.33: Invoice

Management.

INVOICE
MANAGEMENT

Figure A.33: Invoice Management
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Search service/items

The system operator or the management can search for the services or items by typing the relevant name or
part of the name of the service or the item in the search bar. It will list down all the possible values relate
to that word. When the required service or the item is selected, corresponding details will be loaded to the
text boxes in the grid. Then, the system operator can add the displayed entry to the invoice grid. It is depicted

in Figure A.33: Search Service/ltem for the Invoice.

Invoice Generation

Figure A.34: Search Service/ltem for the Invoice

Generate/Print/Cancel Invoice

Once the services or items adding process is completed, the total for the corresponding invoice can be
displayed. Clicking the payment button invoice generation process will be completed. The print or cancel
processes can be selected accordingly. Figure A.34: Invoice Generation illustrated the invoice generation

process of the system.

Invoice Generation

Item! Secvice Price Unit Quantity Total

8}

SELECT PAYMENT METHOD: INVOICE TOTALS

Figure A.35: Invoice Generation
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View all Invoices

All invoices will be displayed in a grid and they can be printed as per the requirement. Figure

A.36:Invoices Grid depicted all the invoices along with the date and time.

Invoices
Invoice ID Invoice Date Invoice Time Total
1 3112021 10:00:00 500.00 m
2 /2412021 10:30:00 500.00 m
3 9/24/2021 10:00 1300.00 m

Figure A.36: Invoices Grid

Reservation Management

The System operator and the management can access the reservation management
module. The reservation management module is represented in Figure A.37:

Reservation Management.

RESERVATION
MANAGEMENT

Figure A.37: Reservation Management

View All Reservations
All reservations are displayed in the below grid and the system user can confirm or cancel them

accordingly, and a corresponding e-mail will be sent to the user. The grid of all reservations is depicted in

Figure A.38: View All Reservations.

Reservations
s St A Ena A
[+] [ Time Terw Lhatus

Ponmrg

5
DOOOAE

Figure A.38: View All Reservations
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Appendix B - Questionnaire

User Evaluation Form

01.

(i).

02.

(i)

03.

(i)

04.

(i)

05.

(i)

06.

(i)

07.

(i)

08.

(i)

09.

(i)

10.

Please select the category that best describes your role.
Customer (ii). System Operator (iii). Admin

The registration of the website is easy?

Poor (ii). Satisfied (iii). Good

Item filtering and searching process easy?

Poor (ii). Satisfied (iii). Good

The placing reservation process was,

Poor (ii). Satisfied (iii). Good

Satisfactory level of service history details,

Poor (ii). Satisfied (iii). Good

The navigation of the website is easy?

Poor (ii). Satisfied (iii). Good

The content presented on the website is understandable?

Poor (ii). Satisfied (iii). Good

Organization of the admin functionalities in the admin panel,

Poor (ii). Satisfied (iii). Good

Satisfactory level of the report generation process,

Poor (ii). Satisfied (iii). Good

Overall rating of the system,
Poor (ii). Satisfied (iii). Good

*hkhkkhkkhkhkkkhkhkkkhkhkkkikhkkkihkhihiiik
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(iv).

(iv).

(iv).

(iv).

(iv).

(iv).

(iv).

(iv).

(iv).

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent



Results of the user evaluation

The responses collected from the users are shown below tables.

1. User-friendliness — the responses related to user-friendliness are depicted in Table B.1:

Response — User Friendliness.

2. Functionality - the responses related to functionality are depicted in Table B.2: Response —

Functionality.

3. Load time - the responses related to loading time are depicted in table B.3: Response — Load

time.

4. Overall rating - the responses related to Overall rating is depicted in table B.4: Response —

Overall rating.

Table B.1: Response - User Friendliness

Criteria Responses
Excellent 8
Good 15
Satisfied 2
Poor 1
Total 25

Table B.2: Response - Functionality

Criteria Responses
Excellent 6
Good 15
Satisfied 4
Poor 9
Total 25

Table B.3: Response — Load time
Criteria Responses
Excellent 5
Good 12
Satisfied 7
Poor 1
Total 25

Table B.4: Response - Overall rating

Criteria Responses
Excellent 5
Good 15
Satisfied 4
Poor 1
Total 25
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