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ABSTRACT 

 

This project is a mobile application for appointment scheduling system for car wash 

service. The demand of car wash service nowadays is increasing as most of the people 

are too busy to wash car themselves. Car wash center has provided various car wash or 

car detailing services such as foam wash, waxing, polishing which cause convenient to 

customers. However, there are some limitations found which customers has to queue 

up for a long time until their turn. During the peak hour, customers might have to wait 

for a few hours which actually waste customersô time. Next, customers who are not 

familiar to the area are difficult to get a car wash service. They do not know which is 

the nearest car wash center from their own location. Another problem faced is the 

attendance of car wash appointment which people think that booking an appointment 

is troublesome as they have to go to the car wash center to book appointment or they 

have to make calls to discuss with staff for available time slot. These issues and 

limitations need to solved to improve the performance of appointment scheduling 

service. Hence, the proposed solutions in this application are able to solve the problems 

by integrating appointment scheduling system in car wash service mobile application. 

Customers are able to make appointment by using the application. Besides, GPS 

location tracking is used in order to solve the problem that users wanted to get car wash 

service at car wash center nearby them. The location of the car wash center is stored in 

the database and it will be retrieve and display at Google Map when it is nearby userôs 

current location. In addition, Improved Least Laxity First scheduling algorithm is also 

used to schedule the appointment on real-time basis. Customers can manage their 

appointment at anytime and anywhere. These proposed solutions are to improve the 

performance and customersô user experience of the application. 
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CHAPTER 1 INTRODUCTION  

1.1 Problem Statement  

Car wash service had become common and widely spread among all around the world 

nowadays. However, there are some problems faced by car wash industry. Some 

customers found out that long queue for car wash service is wasting their time and they 

are not familiar with the location of car wash center nearby their location. Besides, car 

wash center would also like to increase their customersô attendance. 

i. Long queue for car wash is time wasting 

When customers want to obtain car wash service or car grooming service, they 

have to proceed to car wash center. Besides, they have to queue up if all the car 

wash centerôs cleaner is serving other customers. The minimum duration to 

complete a car wash service is 20 minutes. Thus, customers may have to wait at 

the car wash center for a few hours only they can be served during the peak hour. 

However, the society now is living in fast pace of life. Most of the customers 

are busy as they have to go to work and they are not able to wait for the queue 

and wash their car. Thus, it causes inconvenient to the customers as they are 

wasting their time waiting at the car wash center.  

ii. Poor attendance of car wash appointment 

Customers of car wash come from different age group and background. In the 

old days, people make appointment by making phone call and discuss with the 

staff of the car wash center for available time slot. Some of them might also 

purposely go for miles to the car wash center to make appointment. It is difficult 

and inconvenient for people who are busy. Thus, most of the people will not 

make appointment as they felt troublesome to do so.   

iii.  Unfamili ar with the location of car wash center near them 

Customers who went for work at outstation or went to other places may wish to 

have a car wash service. However, they did not know if there are any car wash 

center near them as they cannot browse any car wash center near them. 

Customers also did not know the location of the car wash center around them 

and they need to be guided. Besides, there are some customers who want to go 

to the nearest car wash center but they cannot do so.  Thus, it is difficult for 

customers to get a car wash service as they are not familiar with that area.  
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1.2 Background and Motivation 

Car wash is a service provided which used to clean the exterior or the interior of the 

vehicles. There are many type of car wash service such as self-serve, fully automated 

or full-service. Usually people have to pay for car wash service and their vehicles is 

washed by the workers at car wash center. For self-service car wash, after customers 

reach the station, they have to select various setting on the self-service station. Then, 

customers will be able to clean their vehicles themselves. Automated car wash such as 

exterior rollover car wash is where a car wash tools moves over customersô car to clean 

it. Next, for full-service, the vehicles are cleaned manually by the workers in car wash 

center. Car wash is used to get rid of the dirt of vehicles. Cleaning the car from time to 

time will protect the value of the vehicles as the vehicles will not spoilt easily.  

The needs for car wash service increased every year thus the car wash industry are 

growing in short-term and long-term. According to Paul Fazio CEO, over 19.2% 

increase in the number of customers that getting a professional car wash service in 2014 

compared to 1996 (Paul Fazio CEO, 2015). Besides, a survey also shown that there is 

a growth in car wash industry which the number of car washed in 2012 is 2.1% higher 

than the previous year (Gaille, 2017).  

Nowadays, car wash service can be found in anywhere such as stand-alone car wash 

center, gas station, petrol station and elsewhere. Car wash service now are evolving and 

using more advanced, eco-friendly and convenient equipment and the industry is 

becoming successful today.  

The main motivation of developing this project is to allow users make appointment of 

the car wash center online. The user just has to select and fill in some details in order 

to make an appointment successfully. It saves many time as user does not need to call 

to the car wash center to confirm the appointment or went to the car wash center to 

make an appointment.  
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1.3 Project Objectives 

In this project, the objectives are discussed as follows. The main objective is to develop 

a mobile application which is appointment scheduling system for car wash service.  

i. To apply Least Laxity First (LLF) scheduling algorithm for scheduling 

appointments on real-time basis. 

Least Laxity First (LLF) scheduling algorithm will be applied in this project in 

order to schedule the appointments. Users can view the time-slot available and 

choose the time-slot they preferred on real-time basis. Real-time basis scheduling 

algorithm brings convenient to customers and increases customersô satisfaction. 

ii. To implement GPS location tracking for real-time status monitoring. 

GPS location tracking is used to track the location of car wash nearby customersô 

location. Customers able to view the distance and details of each car wash center. 

Furthermore, customers can also check on the current status and availability of the 

car wash center. Hence, customers are able to decide which car wash center they 

preferred.  

iii.  To integrate appointment scheduling system in the car wash service mobile 

application. 

Customers is important as it is the foundation of a success business. Users just 

have to download the mobile application and they can make appointment for car 

wash service. They do not have to search for the car wash center and call to book 

for appointment. Appointment scheduling system can enhance the user experience 

while using this mobile application. Hence, this application can increase the usage 

of users and also provide convenient to users. 
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1.4 Project Scope  

The focus of the project is to develop a mobile application which is an appointment 

scheduling system for car wash service. The mobile application is in Android platform. 

Users are able to make appointment for car wash service using the mobile application 

at anywhere and anytime. Besides, users also able to browse the car wash center that 

are located near their locations.  

i. Real-time scheduling  

Real-time scheduling is included in the scheduling system for car wash service. 

Scheduling algorithm which is Least Laxity First (LLF) is applied in order to 

schedule and make arrangements for the appointments made by users. LLF 

scheduling algorithm plan the appointments according to the laxity of the 

appointments. Users are able to select and reserve a time slot for car wash service 

online by using the mobile application developed.  

ii. GPS location tracking  

It is a feature that use GPS service to track the location of the car wash center. 

The users are able to browse car wash center nearby their location in the GPS. 

Users just have to select the car wash center and GPS will guide them to the 

destination. Besides, users can also track the status of the car wash center for 

example users can get to know how many cars are queuing for car wash service 

and the estimated time. 

iii.  Automated notification 

When users confirm or cancel the appointment, notification is sent automatically 

for confirmation. Sending reminders and confirmations can directly increase the 

customers to attend the appointment (Anastasia Masters, 2019). This feature 

benefit user which is busy or forgetful.  
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1.5 System Approach / Study 

 

Figure 1-5-1: Flowchart of Appointment Scheduling System for Car Wash Service 

 

Firstly, user must register an account to access the application. If the user already has 

an account, user can just sign in the account. When user signed in successfully, the user 

role is identified. Customer and car wash centerôs cleaner are able to perform different 

actions in the application. Customer and cleaner both are able to manage their own 

profile and also manage their password. Customer is able to make or cancel the 

appointment. Customer can view the car wash center nearby customerôs location. The 
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location of the car wash center nearby is represented by the marker and the marker will 

be pinned on the map. Besides, customer also able to search the car wash center by 

name. The status of car wash center can also monitor by customer. Customer can select 

their preferable car wash center. Customer need to select the vehicle, time slot and 

service in order to book an appointment successfully. Customer can also cancel an 

appointment within an hour after made the appointment. Notification is received by 

customer when they successfully made an appointment or cancelled an appointment. In 

addition, customer can view the active appointment and appointment history. Customer 

able to manage the vehicle. They can view, add or delete the vehicle. 

Next, cleaner is able to manage the scheduled appointment list. Cleaner can view the 

scheduled appointment and manage the status of the appointment. Cleaner can change 

the status of the appointment and notify the customer. Cleaner can manage the car wash 

center profile, car wash centerôs service, vehicle type and cleaner. Cleaner can view, 

edit or delete car wash center service while they can view, add and delete cleaner and 

vehicle type. Moreover, any updates will also be updated in the database. Lastly, 

customer and car wash centerôs cleaner can log out the application.  
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1.6 Highlight of What Have Been Achieved 

Appointment Scheduling System for Car Wash Service mobile application is developed 

to provide an online platform to make an appointment through mobile application. It is 

to improve the quality and efficiency of customer making an appointment and also 

improve the service and increase profit of the car wash center. In this mobile 

application, the appointment scheduling system is integrated into the car wash service. 

Customer can just download the application and mobile application and register for an 

account then they are able to enjoy the service such as make appointment and search 

for car wash center nearby. Hence, the attractive function in the application can increase 

the usage of customers in the same time increase the profit of the car wash center.  

For customer, they can view the car wash center nearby, their distance, and also the 

details and real time status of the car wash center. They can also search for car wash 

center that by name if the car wash center is not nearby userôs location. They can see 

all the available service, and available time slot for the selected service. Next, when 

user confirm the appointment, a notification is sent to customer in order to inform the 

confirmation of appointment. Customer can view their active appointment in the home 

page of the application. Besides, they can view their appointment history and also 

notification received. All the appointment details and notification details is display for 

customer to have a better view. When they clicked on the car wash centerôs marker on 

the map in the appointment details page, the application will direct customer to the 

Google Map application and direct user to the car wash center. Customer can also 

manage their own account and change their password. they can change the profile 

details and password as they preferred. Customer can also manage their own vehicle. 

They can add or delete their vehicle. Hence, they can just select the vehicle when they 

make appointment, so they do not have to fill in the vehicle details every time they 

make appointment.  

For car wash center cleaner, they are able to view all the scheduled appointment of the 

car wash center. They can also manage the status of the car wash center. For example, 

when they start the car wash center, they can change the appointment status from 

waiting status to cleaning in progress status. Next, they can also view all the 

appointment history of the car wash center. In addition, the cleaners are able to manage 

the car wash centerôs profile, service, vehicle type and cleaner. For the car wash centerôs 

profile, the cleaner can view and update the details of the profile. Cleaner can also view, 
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add, update or delete the car wash centerôs service. Besides, cleaner are able to view, 

add or delete the vehicle type and cleaner.  

 

1.7 Report Organization 

This report has 6 chapters. Each of the chapter has different content and information. 

In Chapter 1, problem statement of this project is determined. The problem statement 

and scope is set according to the problem statement defined. The achievement achieved 

is also stated in this chapter.  

In Chapter 2, literature review of similar application is listed. The strengths, weaknesses 

and also recommendations to the application is stated in this chapter. The applications 

are also compared and discussed. In addition, a few scheduling algorithm is also 

reviewed. Comparison between the scheduling algorithms is discussed in this chapter 

too.  

In Chapter 3, it consists of system design and system overview. Framework of this 

project is explained here. Besides, use case description and activity diagram is listed 

and drawn. Explanation of code of the application development is stated in this chapter. 

In Chapter 4, it includes methodology, tools and requirements used to complete this 

project. Timeline of this project is added in this chapter.  

In Chapter 5, the implementation of application is listed here. Besides, the testing of 

the performance of scheduling algorithm is also explained in this chapter.  

In Chapter 6, project review, novelties, contribution made in this project is stated here. 

The improvements and future work is also added in this chapter.   
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CHAPTER 2 LITERATURE REVIEW  

2.1 Introduction 

There is various car wash application launch in the market nowadays. Car wash 

application that have been reviewed is using appointment scheduling method to 

schedule customersô appointment. However, every application has their own strengths 

or weaknesses.  

 

2.2 VIPBOX 

2.2.1 Brief 

VIPBOX is an application that provide car wash service to customers. VIPBOX 

application was launched in Google Play Store since 2019. This application allows 

customers to book for car wash service. (NEWPAGES.com.my) VIPBOX manage 

appointments by using scheduling method which provide convenient to customers.  

 

2.2.2 Strengths 

VIPBOX is using appointment scheduling method for customers to make appointment. 

Customers have the choice to choose the time slots when they are making an 

appointment. Thus, it actually saves customersô time as they do not have to wait for 

their turn to wash their car (Harvsey, 2019). Besides, appointment scheduling method 

also utilize manpower in car wash center. It will prevent crowded situation during peak 

hour. 

 

Real-time scheduling. Appointment request that has been sent by customers can be 

confirm or cancel. Customers can manage their appointment online anytime and 

anywhere thus increase customer satisfaction. Real-time scheduling saves time as 

customers do not have to make calls for reservation and the reservation need not be 

processed (User, 2016). Real-time booking has overcome a problem which car wash 

service center agent might missed some customers when customers make call after 

business hour. Reservation of car wash service is available 24 hours every day.  
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Figure 2-2-2-1: Screenshots of steps making an appointment (1) 

(NEWPAGES.com.my) 

 

 

Figure 2-2-2-2: Screenshots of steps making an appointment (2) 

(NEWPAGES.com.my) 

 

Automatic message notification. Notification and confirmation email is send to the 

customers when they confirmed, rescheduled or cancelled an appointment. Besides, 

notification also displayed incoming appointmentôs information (McCabe, 2019). 

Customers are being remind of the appointment made hence the chances of customers 

cancel their appointment are reduced.  
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Account managing. Customers are able to manage their account after they registered 

for an account. They can save or edit their personal information such as name and email. 

Furthermore, customers can manage their carôs details, payment information and their 

password.  It is more convenient because when customers make an appointment, they 

can straight away select the details they added in their profile rather than typing in one 

by one.  

 

Figure 2-2-2-3: Screenshots of profile page of VIPBOX (NEWPAGES.com.my) 

 

 

2.2.3 Weaknesses 

GPS solution. It is hard for customers to search car wash center nearby. Customers has 

to filter car wash center by address one by one. Furthermore, some of the customers 

may not know the location of the car wash center thus it causes inconvenient to 

customers.   

 

Online payment method. Customers have to pay cash instead of different online 

payment method. This causes inconvenience to customers as cashless society is now 

growing up and customers may not have that much cash on hand. Besides, store cash 

at car wash center increase risk for theft (Advantages and disadvantages of online 

payments, 2017).  
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2.2.4 Recommendations 

GPS solution. GPS solution to show the direction to the car wash center selected. GPS 

solution may navigate customers who do not familiar with the location of the car wash 

center (Goodman, 2019). Besides, GPS solution can also show the car wash center that 

nearby customersô location. By using this feature, customers can immediately decide 

which car wash center they want. This feature is so customer oriented and hence result 

the increasing of the customer satisfaction (AF Staff, 2019).  

 

Online payment method. VIPBOX should have providing different payment method 

for example online banking. Cashless transaction is on trending in the society nowadays. 

Online payment is convenient for customers to pay for the service as the transaction 

speed is fast (Advantages and disadvantages of online payments, 2017). Thus, feedback 

is provided straight away to customers and car wash center.  

 

2.3 Spiffy 

2.3.1 Brief 

Spiffy is a mobile application that enables customers to schedule an appointment for 

car wash and car care service. Spiffy is only available in Canada and United States. 

Customers just have to make appointment and the technicians will come to them with 

tools. After perform the service, customers can rate their service using this mobile apps. 

 

2.3.2 Strengths 

Spiffy application is using scheduling method to manage customersô appointment. 

Scheduling method benefits the car wash center to set up task in order of priority. When 

the appointment is scheduled, it will prevent car wash center cleaner from too busy or 

procrastinating. Before that, customers have to queue up for car wash service. But now, 

customers can reserve a slot for car wash service, thus save a lot of time from waiting. 

 

Real-time scheduling. After customers requested for the appointment, immediately car 

wash center agent received the request and process it. Customers have the flexibility to 

make appointment whether in home, office, or café at any time (The Biggest Benefits 

of Real-time Scheduling 2016).  Besides, it also allows customers to alter their 

appointment if there are any changes. 
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Figure 2-3-2-1: Screenshots of steps making an appointment (Baxter, 2020) 

 
 

Real-time chat. Spiffy provides functions like online chatting which enables 

communication between car wash agent and customers.  It is efficient for customers 

and agents. Customerôs satisfaction is related to agentôs response time. Thus with online 

customer service, agents can serve a few customers at one time (Alina, 2019).   

 

Automatic message notification. Automatic message notification is also provided by 

Spiffy. Notification is received when appointment is confirmed or cancelled, cleaner is 

on the way and when progress is done. Customers are satisfied as they can track the 

progress of the car wash. Notification will also help to remind the customers so that 

they will not forget about their appointment (Anastasia Z., 2018).  
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Figure 2-3-2-2: Screenshot of notification received after the appointment is confirmed 

 

 

Online payment. Spiffy provides various online payment method as they accept eGift 

Cards, Apple Pay and credit cards. Customers can proceed to payment after their service 

is completed. Online payment has a lot of advantages as it keeps customersô and 

cleanersô safety and it is also convenient (Advantages and disadvantages of online 

payments, 2017).  

 

 

Figure 2-3-2-3: Screenshot of various online payment method 
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2.3.3 Weaknesses 

GPS route tracking solution. Car wash center will send their cleaner to the location 

set by the customers to provide car wash service. However, customers are not able to 

track the location of cleaner. It is more convenient when the customers can track their 

status and location so that they can be ready on the estimated arrival time.  

 

2.3.4 Recommendations  

GPS route tracking solution. GPS route tracking solution will track the location of 

the cleaner and customers can see route, idle time and estimated arrival time (Haq, 

2016). Thus, it can provide better customer service.  

 

2.4 BR CAR WASH 

2.4.1 Brief 

BR car wash is a car cleaning application which include many different functional 

applications developed by BR Softtech expertise. This application had used 

appointment scheduling method and allows customers to make appointment. BR car 

wash is offered in Android and iPhone platforms.  

 

2.4.2 Strengths 

BR car wash has make use of appointment scheduling method to schedule the 

appointment requested by customers. During the old days, car wash center hire cleaner 

to overcome the problem of insufficient manpower during peak hour. However by using 

appointment scheduling, manpower is utilized thus it save money from hiring cleaner.  

 

GPS location tracking solution. Customers can view the location of car wash center 

which is near by their location in the map of GPS. This feature benefits customers which 

is unfamiliar with the area but they need a car wash service. Furthermore, it is easy to 

use as customers only need to select the car wash center by clicking on the GPS map.  
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Figure 2-4-2-1: Screenshot of map that display the location of nearby car wash center 

 

Real-time scheduling. Appointment can be made by customers by just entering the 

details for example date, time, location and etc. Appointment can be made online 24 

hours every day. Thus, car wash center also no need to hire receptionist to manage the 

appointments. Besides, real-time scheduling is error free thus there will be no error 

while managing appointment (The Biggest Benefits of Real-time Scheduling 2016).  

 

 

Figure 2-4-2-2: Screenshots of scheduling an appointment 
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Automatic message notification. Notification is sent to the customers when they 

confirmed or cancelled an appointment as conformation. Besides, it is important to 

update customers when every procedure is completed by cleaner (McCabe, 2019). 

Customer satisfaction increases when there are clear with every details of procedure 

and service.  

 

Figure 2-4-2-3: Screenshot of notification received after order request is accepted 

 

Online payment. BR CAR WASH provides online payment as they accept credit cards. 

Customers can pay with credit cards during the time when they make appointment. 

Cashless transaction is convenient to customers (Advantages and disadvantages of 

online payments, 2017) and company as the report is generated automatically when the 

transaction is completed. Besides, customers also no need to have so much money on 

their hand.  
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Figure 2-4-2-4: Screenshot of online payment feature 

 

2.4.3 Weaknesses 

GPS route tracking solution. After customerôs appointment is confirmed, a driver is 

assigned to the customer for car wash service. Nevertheless, customers cannot track the 

location of driver. Customers can prepare and get ready before the arrival time if they 

can view their location and status.  

 

2.4.4 Recommendations 

GPS route tracking solution. The location of the driver will be tracked by using GPS 

route tracking solution so that customers can see route, idle time and estimated arrival 

time. Thus, it can provide better customer service (Haq, 2016).  

 

2.5 WASHOS 

2.5.1 Brief 

Washos is a mobile car wash application that using appointment scheduling method to 

provide customers car wash services after they had make their appointment. Washos 

delivers car services to customerôs doorstep and all the employees are committed to 

provide satisfying and quality service. Their car wash service areas are Los Angeles 

and Orange Country. Washos mobile car wash application has been launch officially in 

Apple App Store in 2015.  
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2.5.2 Strengths 

Appointment scheduling method is applied by WASHOS in their application. By using 

appointment scheduling method, time-slot options are available to customers so that 

they can choose the slot that they preferred. Furthermore, appointment scheduling 

method may also increase the appointment and sales of the company.   

 

Real-time scheduling. By using real-time scheduling, customers can make 

appointment 24/7 at anywhere (The Biggest Benefits of Real-time Scheduling 2016). 

Customers do not have to make phone calls or went to the car wash center to make 

reservations. Besides, it is more to customers self-service hence customers enquiries 

with be lesser. Making an appointment online is easy as customers just have to fill in 

all the details such as phone number, car plate, and locations.  

 

 

 

Figure 2-5-2-1: Screenshots of booking details (Mobile Car Wash and Detailing) 
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Automatic email notification. Email is sent to the customers for reminders 

automatically. It helps those customers who always forget things as they are busy doing 

works. Hence, the attendance of customers in appointments will increase. Furthermore, 

automatic email notification is user friendly as reminders are sent without disrupting 

customersô day (Anastasia Z., 2018).  

 

Account managing. Customers are able to manage their account after they registered 

for an account. They can save or edit their personal information such as name and email. 

Furthermore, customers can manage their carôs details, cardôs details and also edit their 

locations.  It is more convenient because when customers make an appointment, they 

can straight away select the details they added in their profile rather than typing in one 

by one.  

 

Figure 2-5-2-2: Screenshot of userôs account 

 

Online payment. WASHOS is a 100% cashless service which they do not accept cash 

during transaction. Cashless society is on trending now and more and more business 

are performing cashless transaction. WASHOS benefits customers with online payment 

as the payment can be automatic and the transaction speed is fast (Advantages and 

disadvantages of online payments, 2017). Besides, online payment lower the risk of 

theft.  
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Figure 2-5-2-3: Screenshot of adding a card for payment 

 

2.5.3 Weakness 

GPS route tracking solution. Cleaner is assigned to the customers to clean their car 

after the appointment is successfully booked. Cleaner will go to the location provided 

by customers. Nevertheless, customers could not know the location of cleaner when 

they are on the way to the location provided.  It benefits customers more if customers 

can check their route and status so that it saves customersô time as they can get prepare 

themselves on the estimated arrival time.  

 

2.5.4 Recommendation 

GPS route tracking solution. GPS route tracking solution will track the location and 

status of the cleaner. Thus, customers are able to view the route, idle time and estimated 

arrival time (Haq, 2016). Furthermore, GPS route tracking solution also secured 

cleanerôs safety, assets and also operational (Haq, 2016).  

 

2.6 Alphasphinx  

2.6.1 Brief 

Alphasphinx is a website (https://alphasphinx.com/ ) owned by Alpha Sphinx (M) Sdn 

Bhd which provides excellent car wash services. Their service areas are Penang and 

Selangor, Malaysia. Appointment scheduling is available for customers to select their 

preferable time slot for car wash service in Alphasphinx. Their mission is to ensure 

their customers get the best services in vehicles washing and detailing industry to meet 

customersô satisfaction.  

https://alphasphinx.com/
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2.6.2 Strengths 

In Alphasphinx website, they have provide booking appointment or reservation features 

by using appointment scheduling method. By using this method, it can keep every 

employee on the same page as the whole team will follow the scheduled appointment 

to provide services (PalmerScheduleSaturday, 2019). Hence, manpower is fully utilize.  

 

Real-time scheduling. Alphasphinx provides online scheduling when customers make 

an appointment. Customers are able to edit or cancel appointment if they wish to make 

changes. Besides, customers can also reserve their preferable time slot for car wash 

service whenever they want. Furthermore, the company may also increase their 

production efficiencies and lower down their production cost. Company does not have 

to hire a clerk to answer the phone for reservation and customers can make appointment 

although it is not business hour (The Biggest Benefits of Real-time Scheduling 2016).  

 

 

Figure 2-6-2-1: Screenshots of making an appointment 
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Automatic email notification. Email is sent when customers had successfully booked 

an appointment. It is a great way to acknowledge customers that the appointment is 

confirmed. Next, when customers edit the details of appointment or cancel the 

appointment, customers will also receive email as confirmation. In a nut shell, 

automatic email notification is important as customers can receive information and 

increase the efficiency (McCabe, 2019).  

 

 

Figure 2-6-2-2: Screenshot of appointment confirmation email 

 

2.6.3 Weakness  

Online Payment. In Alphasphinx, there are no payment method available in their 

website. Customers have to pay at the car wash center. Cashless society is growing up 

nowadays and people now usually pay with e-wallet or credit card. Thus, it causes 

inconvenient to some customers as they prefer to pay online.  

 

2.6.4 Recommendation 

Online Payment. Alphasphinx should provide various payment method for example 

online banking, e-wallet, credit cards etc. as cashless transaction is on trending in the 

society. Customers are not necessary to have a lot of money on hand. Cashless 

transaction increases the safety and also decreases the crime rate of the society. When 

online transaction is done, the transaction details is recorded and it is easier for the 

company to review.  
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2.7 Comparison of Functions and Proposed Solution in table form 

 

 VIPBOX  Spiffy BR CAR WASH WASHOS Alphasphinx Proposed Solution 

Profile Management       

Registered account/ Sign in 

account with email 

ã ã ã ã  ã 

Registered account/ Sign in 

account with social media 

 ã     

Edit profile  ã ã ã ã  ã 

View transaction history ã      

View account balance       

Car Wash Center Feature       

View car wash center nearby   ã   ã 

Search car wash center by name/ 

location 

ã     ã 

View car wash centerôs details  ã ã ã ã ã ã 

Google Map navigation   ã  ã ã 

 

Table 2-7-1: Comparison of Functions and Proposed solution (1) 
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 VIPBOX  Spiffy BR CAR WASH WASHOS Alphasphinx Proposed Solution 

Appointment Feature       

Make appointment ã ã ã ã ã ã 

Cancel appointment  ã ã ã ã ã ã 

Alter appointment  ã ã ã ã ã  

Preview appointment summary ã ã ã ã ã ã 

View appointment progress   ã ã  ã 

View appointment history ã ã ã ã  ã 

Vehicle feature        

Add vehicle ã ã ã ã  ã 

Delete vehicle ã ã ã ã  ã 

Edit vehicle ã ã ã ã   

View vehicle ã ã ã ã  ã 

Reward feature       

Gift cards  ã  ã   

Coupon     ã   

Redeem point ã      

 

Table 2-7-2: Comparison of Functions and Proposed solution (2)  
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 VIPBOX  Spiffy BR CAR WASH WASHOS Alphasphinx Proposed Solution 

Notification       

Appointment confirmation email  ã  ã ã  

Application notification   ã   ã 

Payment Method       

Cash     ã ã 

E-payment ã ã ã ã   

E-wallet       

Additional Feature        

Feedback      ã  

Help center  ã ã ã ã   

Invite friends   ã  ã   

Frequently asked questions  ã  ã   

 

Table 2-7-3: Comparison of Functions and Proposed solution (3)



CHAPTER 2 LITERATURE REVIEW 

27 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

2.8 Critical Remarks  

The following table is to benchmark the features in car wash applications that using 

appointment scheduling method.  

Features VIPBOX Spiffy BR Car 

Wash 

WASHOS Alphasphinx 

Real-time scheduling ã ã ã ã ã 

Automatic message 

notification 
ã ã ã ã ã 

GPS location tracking 

solution 
  ã   

Online payment 

method 
 ã ã ã  

Real-time chat  ã    

Account managing ã   ã  

ã: Yes   Blank: No 

Table 2-8-1: Benchmark of the features in car wash applications 
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2.9 Scheduling Algorithm 

Scheduling algorithm is an algorithm used to schedule different tasks in CPU. The 

scheduling algorithm will determine which tasks to be execute or which tasks to be 

hold. There is a few type of scheduling algorithm such as First Come First Serve, 

Shortest Time Remaining, Priority Scheduling and many more. Nowadays the 

implementation of scheduling algorithm is widespread and common in our lives. 

Scheduling algorithm not only solves problems in our daily lives, it also improves 

efficiency. 

2.9.1 First Come First Serve (FCFS) 

2.9.1.1 Brief  

First Come First Serve (FCFS) scheduling algorithm is one of the simplest algorithm. 

FCFS schedules tasks according to the taskôs arrival time, where the first come task 

will be the first serve task. It is same as First In First Out (FIFO), which the task that 

added into the queue first will be the task that leave the queue first (FCFS scheduling 

Algorithm: What is, example program). In addition, FCFS is also a non-preemptive 

process. For example, in real-life situation, FCFS is applied on the ticket counter. 

Customer is served based on the queue. The first customer who arrives the queue will 

be the first one to be served and the first one to buy the ticket.  

 

2.9.1.2 Advantages 

FCFS is easy to understand. It is also simple to implement as it only includes simple 

logic. Moreover, starvation will not occur since the tasks are executed according to the 

arrival time.  

 

2.9.1.3 Disadvantages  

FCFS is a non-preemptive process, where the task will be executed to the completion 

then only the next task will be executed.  Hence, the average waiting time of task is 

long. Task that has short execution time but arrive late will undergo long waiting time 

and result in Convoy effect which the whole process is delayed because of the slow 

processes (Difference between FCFS and SJF CPU scheduling algorithms 2020). 

Hence, FCFS causes lower CPU utilization.  
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2.9.2 Shortest Job First (SJF)  

2.9.2.1 Brief 

Shortest Job First (SJF) scheduling algorithm schedules tasks according to the 

execution time of the task. The task that has the smallest execution time will have 

highest priority to be execute next. Hence, it is a greedy algorithm as it always executes 

the shortest execution time task. SJF is non-preemptive while its preemptive version is 

called as Shortest Remaining Time First (SRTF).   

 

2.9.2.2 Advantages  

It has low average waiting time compared to First Come First Serve (FCFS). Besides, 

SJF increase the throughput as more tasks are executed in a short time. In short, SJF 

has high effectiveness and high utilization due to the low average waiting time 

(Techopedia, 2014). 

 

2.9.2.3 Disadvantages  

The disadvantages of implementing SJF is if there are many task with short execution 

time coming in, those task with longer execution time will undergo longer waiting time. 

Thus, it will lead to starvation where starvation is an unlimited postponement of a task 

due to the failure to allocate resource to a task. In addition, SJF is not suitable to be 

applied on a short term CPU scheduling. 

 

2.9.3 Least Laxity First (LLF)  

2.9.3.1 Brief  

Least Laxity First (LLF) is also known as Least Slack Time scheduling algorithm. It is 

a real-time priority-driven scheduling algorithm. LLF algorithm schedules task 

according to the laxity time. Laxity time defined as the urgency of a task to be execute. 

It is the time left if the task was executed now. Thus, the task that has the least laxity 

time will have the highest priority to be execute next.  
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2.9.3.2 Advantages 

Least Laxity First (LLF) is an optimal algorithm when preemption is allowed. LLF will 

come out with a feasible schedule if the feasible schedule exists. (ShivamKumar, 2020) 

Besides, LLF also able to predict which task is going to miss its deadline. Hence, it 

needs knowledge such as execution time and deadline of all the tasks.  

 

2.9.3.3 Disadvantages 

Least Laxity First (LLF) is a complex algorithm compared to other algorithm like First 

Come First Serve (FCFS). LLF required additional information such as execution time 

and deadlines. However, the execution time of the task in real-life is hard to predict.  

 

2.10 Comparison of scheduling algorithm in table form 

 First Come First 

Serve (FCFS) 

Shortest Job First 

(SJF) 

Least Laxity First 

(LLF) 

Scheduled by Task has shortest 

arrival time 

scheduled first in it 

Task has shortest 

execution time 

scheduled first in it 

Task has minimum 

laxity time 

scheduled first in it 

Average waiting 

time 

Long Shortest Short 

Complexity  Simple Moderate Complex 

Starvation No Yes, it may cause 

starvation 

No 

Predict which task 

is going to miss its 

deadline 

No No Yes 

Table 2-10-1: Comparison of scheduling algorithm in table form 
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2.11 Discussion  

In Table 2-8-1, all of the car wash application reviewed provides two features which is 

real-time scheduling and automatic message notification. Both of these features are 

essential to be include in car applications that using appointment scheduling method 

according to the applications reviewed. Besides, there are also several applications 

provide online payment method. However, only one applications provide GPS route 

tracking solution which is BR Car Wash. Thus, GPS route tracking solution is not 

popular to be apply in car wash application currently.   

The feature which is real-time scheduling will be included in this project. It provides 

advantages to customers as they are just a click away to make an appointment. 

Customers can book at anywhere, anytime they like. Furthermore, customers are able 

to select their preferable time slot for car wash service based on real-time basis. It is 

convenient and time saving as it is faster and more reliability when making an 

appointment.  

Next, automatic notification is also sent to customers after they confirmed or cancelled 

the appointment. Customers are able to receive notification with the details of the 

appointment. Besides, on the day of the appointment, notification is also sent to the 

customers in order to remind them that they are having an appointment today. 

Automatic notification or reminders helps those customers which is too busy or 

forgetful. It prevents the no-show of customers and decrease the loss of the car wash 

company.  

Last but not least, GPS location tracking is an important feature to be added in this 

project. Users can track the status of the car wash center in order to predict the arrival 

time. Besides, customers are able to browse the car wash center nearby their location 

and get to know their distances. GPS may also lead customers to the selected car wash 

center in case customers are not familiar with the location of car wash center.  

In Table 2-10-1, it shows the comparison between 3 scheduling algorithm which is First 

Come First Serve (FCFS), Shortest Job First (SJF), Least Laxity First (LLF) scheduling 

algorithm. FCFS scheduling algorithm has the highest average waiting time among all 

the scheduling algorithm. Average waiting time is one of the most important feature to 

determine whether the algorithm is efficient or not. Long waiting time may decrease 

the level of customer satisfaction and lead to bad reputation of the car wash center. In 

worst case, car wash centers will lose their customer because of long waiting time. 
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Hence, it is important to have high efficiency and short waiting time for customers. 

Next, the situation which is starvation should be avoided. Starvation will cause some 

of the tasks not going to be executed or the tasks have to wait indefinitely although the 

tasks arrived early. Customer who made appointment at a particular time slot would 

wish their appointment finished on time. However, if starvation happens, the 

appointment will be delayed and missed the deadline. Hence, scheduling algorithm 

should prevent the happen of starvation.  
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CHAPTER 3 SYSTEM DESIGN 

3.1 Overview  

The use case diagram, use case diagram descriptions and activity diagram are done in 

this chapter to show the overview of the system. Besides, the development process is 

briefly explained through the code of the project. 

 

3.2 System Design/ Overview 

 

Figure 3-2-1: System Framework 
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The system is separated into front-end and back-end. Besides, there are 3 different flow 

in the system framework which is customer management flow, cleaner management 

flow and database management flow. Different flow is represented by different color 

of arrows.  

 

3.2.1 Customers Management Flow 

Customers management flow starts when users view nearby car wash centre on GPS. 

The location car wash centre that is nearby usersô location is shown in the map. The 

users can make appointment on real-time basis. In addition, users can view the details 

and real-time status of the car wash centre when they clicked into the car wash centreôs 

icon. When users sent their car to car wash centre, they also may monitor the cleaning 

progress of the car. 

 

3.2.2 Cleaner Management Flow 

Cleaner management flow starts when the appointment is booked by the users. The 

details of the appointment are received and the system will schedule the appointment 

made. Least Laxity First scheduling algorithm is used in this system to schedule all the 

appointments. The appointment is scheduled and then the appointment is assigned to 

the cleaner for car wash service.  

 

3.2.3 Database Management Flow 

Database management flow starts when users register an account in this application. 

The users must use their email to registered for an account and userôs details filled in is 

stored in the database. The appointment made by users is also stored in the database so 

that the system can schedule appointment in real time. Car wash centerôs location is 

also stored in the database so that users can track nearby car wash center. Moreover, 

car wash centerôs details and the services provide is also stored in the database. In this 

system, the database server has provided service to customers and cleaners. Thus, all 

the data stored can be tracked.  
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3.3 Use Case  

A use case represents a scenario which describe how users interact with the system to 

perform a task. This section has included use case diagram and use case description. 

Besides, the relationship between the user in achieving a goal is also described in the 

use case description. Use case has provided a guideline that how the system should 

work.  

 

3.3.1 Use Case Diagram 

 

Figure 3-3-1-1: Use Case Diagram 
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Figure 3-3-1-1 above has shown the use case diagram of the appointment scheduling 

system for car wash service. There are two type of users in this use case diagram which 

is customer and cleaner of car wash center. Customer and cleaner are able to sign up, 

sign in, sign out an account in this application. They also able to manage their profile 

and edit their profile details such as username, phone number and manage their 

password.  

Next, customer is able to view nearby car wash centerôs location or search for the 

location of car wash center. They are also allowed to monitor the status of the car wash 

center in real-time. Customer can make appointment for car wash service. Customers 

can also view active appointment and their real-time progress on the home page. 

Appointment can be cancel within an hour after the appointment was made. Notification 

will be sent to customer when they made an appointment or cancelled an appointment 

successfully. All the changes made to the appointment will be updated in the database. 

They can also check their appointment history to see their previous appointment. In 

addition, customers can view their vehicles in a list. They can add or delete vehicle 

themselves.  

For cleaner of car wash center, they are able to view all the appointmentsô details and 

also the scheduled appointment list. Cleaner are able to manage the appointment such 

as they can update the status of the appointment when they start cleaning process or 

they had already finished the cleaning process. In addition, cleaner is allowed to manage 

the car wash centerôs details. Any changes made in the car wash center details is updated 

in the database. Cleaner is able to add new cleaner or remove cleaner. Next, they are 

also allowed to add new service to the car wash center, edit the service details and delete 

the service. Last but not least, they are able to manage the vehicle type such as add new 

vehicle type and delete vehicle type.  
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3.3.2 Use Case Description 

3.3.2.1 Sign Up 

Use Case ID U001 

Use Case Name  Sign Up 

Purpose To allow user to sign up for an account in the application 

Actors Customer, Cleaner 

Trigger User clicks ñsign upò button  

Precondition 1. Application is at sign up page 

2. User has internet connection 

Normal Flow Step Action 

1 User enters email, password and confirm password 

2 User clicks ñsign upò button 

3 System authenticates the userôs identity 

4 Database is updated if user does not exists in database 

5 System direct user to create profile page 

6 User enters profile information 

7 User clicks ñcompleteò button 

8 System direct user to home page 

Alternative Flow 

 

1.1 

 

1.2 

If email, password or confirm password is not 

complete, the system will display message to inform 

user. 

If password and confirm password is not same, the 

system will display message to inform user. 

2.1 

 

If user clicks sign in button, the system will direct user 

to sign in page. 

4.1 If email have been used before, the system will back to 

normal flow step 1. 

6.1 If profile information is incomplete, the system will 

display message to inform user. 

Table 3-3-2-1-1: Sign Up Use Case Description 
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3.3.2.2 Sign In 

Use Case ID U002 

Use Case Name  Sign In  

Purpose To allow user to sign in to the application 

Actors Customer, Cleaner 

Trigger User clicks ñsign inò button in sign in page 

Precondition 1. User is at sign in page 

2. User has internet connection 

Normal Flow Step Action 

1 User enters email and password 

2 User clicks ñsign inò button 

3 System authenticates the userôs identity 

4 User is signed in to the application and directed to 

home page if the user exists in database 

Alternative Flow 

 

1.1 

 

1.2 

 

1.3 

If the information needed is not complete, the system 

will display message to inform user. 

If the email is incorrect, the system will display 

message to inform user. 

If the password is incorrect, the system will display 

message to inform user. 

2.1 If user clicks sign up button, the system will direct user 

to sign up page. 

3.1 If user is not exist, the system will direct user to sign 

up page 

Table 3-3-2-2-1: Sign In Use Case Description 
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3.3.2.3 Manage Profile 

Use Case ID U003 

Use Case Name  Manage Profile 

Purpose To allow user to manage their profile in the application 

Actors Customer, Cleaner 

Trigger User clicks on profile feature in the navigation bar in home 

page 

Precondition 1. User is signed in to the system 

2. User is in home page 

3. User has internet connection 

Normal Flow Step Action 

1 User clicks on profile feature in the navigation bar in 

home page 

2 System extracts the profile of current user from 

database 

3 System display profile to user 

4 User edit their profile information 

5 User clicks ñsaveò button 

6 Userôs input is retrieved and system will update the 

database 

7 System display message to inform user that profile 

update successfully 

Alternative Flow 

 

5.1 

 

5.2 

If the fields required is not completed, the system will 

display message to inform user. 

If user clicks ñchange passwordò button, the system 

will direct user to manage password page. 

Table 3-3-2-3-1: Manage Profile Use Case Description 
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3.3.2.4 Manage Password 

Use Case ID U004 

Use Case Name  Manage Password 

Purpose To allow user to manage their password in the application 

Actors Customer, Cleaner 

Trigger User clicks on ñchange passwordò button 

Precondition 1. User is signed in to the system 

2. User is in manage password page 

3. User has internet connection 

Normal Flow Step Action 

1 User enters current password, new password and 

confirm new password 

2 User clicks ñchangeò button 

3 Userôs input is retrieved and system will update the 

database 

4 System display message to inform user that password 

change successfully 

Alternative Flow 

 

2.1 

 

2.2 

 

2.3 

If fields required is not completed, the system will 

display message to inform user. 

If current password is incorrect, the system will display 

message to inform user. 

If new password and confirm new password is not the 

same, the system will display message to inform user. 

Table 3-3-2-4-1: Manage Password Use Case Description 

 

 

  



CHAPTER 3 SYSTEM DESIGN 

41 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

3.3.2.5 View Nearby Car Wash Centerôs Location in Map 

Use Case ID U005 

Use Case Name  View Nearby Car Wash Centerôs Location in Map 

Purpose To allow user to view nearby car wash centerôs location in map 

Actors Customer 

Trigger User clicks on ñbook nowò button in home page 

Precondition 1. User is signed in to the system  

2. User is at home page 

3. User has internet connection 

Normal Flow Step Action 

1 User clicks on ñbook nowò button in home page 

2 System ask for permission to access userôs location 

3 User clicks ñallowò button 

4 System get current location from user 

5 System extracts car wash center details which its 

location is nearby userôs location from database 

6 System will put a marker on the location of car wash 

center if there are any car wash center nearby 

Alternative Flow 

 

4.1 

 

 

5.1 

If  system failed to get current location, the system will 

display message to inform user and direct user back to 

home page 

If there is no car wash center nearby, the system will 

display message to inform user. 

Table 3-3-2-5-1: View Nearby Car Wash Centerôs Location in Map Use Case 

Description 
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3.3.2.6 View Nearby Car Wash Centerôs Location in List 

Use Case ID U006 

Use Case Name  View Nearby Car Wash Centerôs Location in List 

Purpose To allow user to view nearby car wash centerôs location in list 

Actors Customer 

Trigger User clicks on ñbook nowò button in home page 

Precondition 1. User is signed in to the system  

2. User is at home page 

3. User has internet connection 

Normal Flow Step Action 

1 User clicks on ñbook nowò button in home page 

2 System ask for permission to access userôs location 

3 User clicks ñallowò button 

4 System get current location from user 

5 System extracts car wash center details which its 

location is nearby userôs location from database 

6 User clicks ñview listò button 

7 System direct user to view nearby car wash center in 

list page 

8 System display nearby car wash center in list 

Alternative Flow 

 

4.1 

 

 

5.1 

If system failed to get current location, the system will 

display message to inform user and direct them back to 

home page. 

If there is no car wash center nearby, the system will 

display message to inform user. 

Table 3-3-2-6-1: View Nearby Car Wash Centerôs Location in List Use Case 

Description 
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3.3.2.7 Search Car Wash Centerôs Location 

Use Case ID U007 

Use Case Name  Search Car Wash Centerôs Location 

Purpose To allow user to search for car wash centerôs location 

Actors Customer 

Trigger User clicks on search bar in view nearby car wash center in 

map page 

Precondition 1. User is signed in to the system  

2. User has internet connection 

3. User allows system to access to the deviceôs location 

Normal Flow Step Action 

1 User clicks on search bar in view nearby car wash 

center in map page 

2 System direct user to search car wash center page 

3 User can search car wash center by name 

4 System extracts car wash center which match with the 

input from database 

5 System extracts car wash centerôs details which match 

with the input from database and put in a list 

6 User clicks on the car wash center  

7 System will direct user to a map and put a pin icon on 

the location of car wash center  

Alternative Flow 

 

5.1 If there is no car wash center found, the system will 

display message to inform user 

Table 3-3-2-7-1: Search Car Wash Centerôs Location Use Case Description 

  


