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ABSTRACT 

 

This is a cafeteria management system with food pre-ordering for academic purpose. It 

is developed to reform the traditional business model in school cafeteria and bring a new trend 

to them. As during this Covid-19 pandemic, the students are not allowed to get meal directly 

from the canteen. The traditional canteen’s business model requires a lot of manual work from 

the staffs. Especially during this covid-19 pandemic, the staffs need to deal with the pre-order 

records which generated by using excel. The flow of ordering would cause human errors, for 

instances users break the rules when placing order, incorrect data migration, and others. All 

these human errors will cause the users and hawkers receive the incorrect results and affect 

their purchasing experience. Therefore, this system is going to provide the school cafeteria to 

have a better management. Due to the unclear user requirement, throwaway prototyping is 

conducted as the methodology. This methodology is mostly used when the user requirements 

are not clear is because it allows the developer to send the prototype and do further 

enhancement to fulfil the user requirements. MVC will be taken as the architectural pattern of 

this project to reduce the redundancy of code. This project will study and compare the similar 

systems and interview a secondary school’s food pre-ordering system as references. 
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Chapter 1 Introduction 

This chapter includes the problem statement and motivation, project scope, objectives, 

impact, significance and contribution and background information. Mainly discussing about 

the scope of the project and the purpose of the project. 

1.1 Project Background and Motivation 
 

Canteen plays an important role in the school. Students and teachers spend more than 

8 hours in the school (including curriculum activities), canteen as the source of meals is 

responsible to provide a variety of nutritious meals with the reasonable price and reinforce 

classroom learning. For the students who take their meals from canteen frequently, the 

available of the best quality of food would enhance the learning performance of student in 

class. For the students who don’t use canteen regularly, canteen delivered the message of 

healthy eating habits to them as well. 

Malaysia government has promulgated the Movement Control Order (MCO) under the 

Prevention and Control of Infectious Diseases Act 1988 and the Police Act 1967 since 18 

March 2020 (MCO Updates • MDBC, 2021). The purpose for promulgating MCO is to control 

the spread of Covid-19 virus in Malaysia. Due to the 2-week incubation time of Covid-19, 

Malaysia raised the 1st MCO last for 1 month. During MCO, the Malaysian are restricted to go 

to public area to keep social distancing between each other. School is one of the places that is 

restricted. 

Luckily, the covid-19 cases were under-controlled, and the students may attend the 

physical classes from 15 July 2020. But still, the students and staff are not allowed to have meal 

in canteen. Many schools have ready a plan of food pre-ordering and let the students and staffs 

having meal in class or staff room. The canteen’s hawkers will get the order one week in 

advance and ease them to prepare food. Besides that, this has reduced the food wastage problem 

as well. Without the helping of system, there are lots of paperwork need to be considered. Even 

though, the school using the helping of software, such as google form to let the users place 

order and generate excel file to create report for canteen’s hawker 
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1.2 Problem Statement 

This project will focus on how to reduce the manpower when dealing with the food 

orders. Below are the problem statements of this project. 

• The components of the system are not centralized 

 

The previous system is conducted at two sides, which are Google Form and 

Microsoft Excel. This seems hard to manage by the administrator. The users place orders 

at the Google Form while the admin analyses the data(orders) at the Microsoft Excel. 

Decentralized system will cause the inconsistency of data, there might have some loss of 

information during the data migration. Human error will be very critical in this system, 

for example when admin doing data migration and he/she wrongly put the orders at the 

column of the student who did not place the order. Besides that, human error may cause 

the loss of correct information. According to figure 1.1.1, the admin accidentally enters 

the wrong value in the column and the total value is affected. These are the flaws of the 

previous system. 

 

Figure 1.1.1 Report to the canteen's hawkers 
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• Loss of data integrity 

 

The information of the system, foods, orders, users’ details, and etc, is not 

managed by a proper database system, which means it might be lost the data integrity. When 

collecting users’ details, there without the primary key that can determine this data will be 

unique. Even the student login with their own email, but what if they wrongly insert their 

classes, this is another workload for admin to retrieve back to their correct class. Wrong 

insertion of class can lead to the correctness of report that are purposely generated to the 

canteen’s hawkers. 

 

 
Figure 1.1.2 One of the pages from the ordering form 

 

 

 
• Time Consumption on data migration 

 

The admin needs at least 2-3days of data processing time and this happens 

weekly. Data processing cost very high human capital due to the statistics table is not 

deal with any formula and the admin enters the values one by one. 
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Figure 1.1.3 Reports of the whole week orders 

 
Besides that, the admin needs to generate different types of reports to fulfil 

the business requirement. When generating the reports that grouping by classes, the 

admin has to generate each class excel tables to get the information. If there are 21 classes 

which means the admin has to generate 21 tables before generating the report to canteen’s 

hawkers. 

 

 
Figure 1.1.4 Report of each classes 
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• Unpleasant user experience 

 

Due to the human error, there got many unpleasant user experiences in the process. 

From the user’s perspective, they couldn’t remember what they order for next week meal. 

From the hawker’s perspective, they wrongly created the order to the student and staff because 

of their veiled voice when placing the order. Although the hawker may leave you a receipt or 

invoice after placing order, the hardcopy can be lost easily. According to a survey statistic 

report (figure 1.1.5), there are almost 28% of American thrown away or lose their receipt after 

purchasing. The hawkers calculate their profit manually with assisting of calculator. The 

school canteen’s hawkers are mostly using the traditional way to collect payment and manage 

their operating funds. 

 

 
Figure 1.1.5 Statistic of throwing receipt 
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1.3 Project Objectives 

There are the objectives in this project: 

 

• To develop a responsive web application which can manage the order and 

generating reports for the hawkers, staff members and students 

This project allows the students and staff members can place their order by using the 

form. Database of the system could generate report for the hawkers and admin to prepare the 

meals for the buyers. The hawker could utilize the report to determine the ingredients they need 

to prepare to avoid the food wastage problem. The reports will be generated for food 

preparation, food delivery, and food distribution and payment purpose as well. A responsive 

web application enable user to download the web application in the mobile device. 

• To help admin to reduce the data processing time 

Regarding to the interview, to dealing with the data, the admin normally needs to take 

2-3 days without the help of system. By integrating the ordering part and monitoring part into a 

centralized system, the workload of admin is reduced. The admin does not need to perform data 

integration manually instead of maintaining data by using the system with MySQL database. 

• To provide hawkers an analytic report with sentiment analysis 

This project helps the hawkers to know with their sales weekly, thus they can measure 

their performance with the charts. Sentiment analysis can help them to launch their menu by 

meeting the consumer’s needs as this can improve a lot for their sales. 

• To provide users to manage their order 

This project allows users to manage their order with the help of form. They could place 

order or alter the content of the order before the menu is closed. Besides that, this project also 

allows them to leave their comment for the weekly order as well. 

• To provide a feature that could recommend food to the user by their order history 

 

This project can propose some weekly food to the consumer with their order history. 

This can help them to make decision with the weekly menu. Using machine learning techniques 

on the order history to get the food that suite with their flavor. 
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1.4 Project Scope 

This project is to help a school canteen to develop a cafeteria management system as 

the progressive website application. Basically, php will be used as the main language to develop 

this project. Laravel will work as the frontend and backend. Some php APIs will be supported 

the tasks of machine learning and text sentiment analysis. 

To resolve the problems, the web app should contain following functionalities: 

User management 

• Able to register the students, teachers and staffs as the system user. 

• Able to retrieve the user information to be used at where they suit. 

• Able to update the user’s information such as class, password (if the user forgot). 

• Able to delete the user as the student, staff or teacher left from the school. 

• The information such as name, class, account password and etc. are stored in a new 

entity. 

User profile management 

• Enable user to view their profile 

• Enable user to change their password. 

Order management 

• Enable user to place order 

• Enable user to choose quantity before checkout 

• Enable user to delete the order before the weekly order closed 

• The information such as date_range_id, user_id, food_id, quantity and etc. are stored in 

a new entity. 

Food Management 

• Enable admin to create food in the menu 

• Enable admin to import the weekly menu 

• Enable admin to update the food detail 

• Enable admin to remove the food from weekly menu 

• The information such as food name, price, days, session and etc are stored in a new 

entity. 

Class management 

• Enable admin to create new class 

• Enable admin to update the detail of class 

• Enable admin to remove the class 
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• The information such as class name and etc are stored in a new entity. 

Date range management 

• Enable admin to create new date range 

• Enable admin to activate/deactivate date range to control the availability of the menu 

• Enable admin to remove the unused date range 

• The information such as start date, end date, holidays, and etc. are stored in a new entity 

Transaction management 

• Enable user to leave the feedback message after one week the user receive the meal. Eg. 

23rd August received the last order then the feedback form will be closed by 30th August 

• The information such as transaction_id, feedback, and etc. are stored in a new entity 

Stall Management 

• Enable admin to create new stall 

• Enable admin to update the stall detail 

• Enable admin to delete the unused stall 

• The information such as stall name, owner_id and etc. are stored in a new entity. 

Report module 

• Enable hawker to receive the sentiment analysis on the received feedback 

• Enable to generate e-receipt/purchase history for the user 

• Enable to generate weekly order reports by stall for the hawker to estimate the orders 

quantity and collect money. 

• Enable to generate weekly order report by class for the representative of class 

representative to distribute the ordered food and collect money 

Food recommendation module 

• Enable system to recommend user the food in weekly order menu by predicting with 

the order history data 
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Chapter 2 Literature Review 

This chapter includes literature review, critical remarks from previous work. Mainly 

discussing about the papers which is related to this project. By referencing others work to 

refine the tasks can be applied in this project. 

2.1 Literature Review 

2.1.1 Restaurant Pre-Ordering System: An Approach to Channeling Dynamic Business 

Creativity 

This project developed a restaurant pre-ordering system that allows customers to order 

before arriving at the restaurant. This pre-ordering system that can be accessed through the 

Internet and supporting remote access from numbers of users. This project was applied the 

client-server architecture while Model-View-Controller (MVC) was the designpattern. (figure 

2.1.1.1) 

 

Figure 2.1.1.1 System architecture and design pattern 
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Figure 2.1.1.2 Use case diagram 

According to the figure 2.1.1.2 above, this system has the common functionalities, 

for instances, login, signup, view order history, update menu, manage order, manage table 

reservation and etc. The system serves for the customers who want to eat in or take away. 

The customer opens the mobile app and login as user. A UI with restaurants’ list is shown 

and followed by the crucial information which is the availability of seats. (Anuar, 

Abdullah and Soo, 2017) The customer could choose their desired dish with showing the 

preparationtime in the following page. After that, the customer comes to a checkout page 

which has the options of eat in or take away and the estimated arrival time. There are 

few options for the payment, which includes credit card or cash. The customer should be 

at the restaurant at the arrival time. 

Besides the common functionalities, this system will show the availability of 

seats in real time of each nearby restaurants to the customer for better decision making 

when choosing restaurant. Something interesting from the use case diagram is the smart 

search, this is another new feature that is implemented in this system. It can help the 

customer to search the foods via image or speech. (Anuar, Abdullah and Soo, 2017) For 

the image is to help the one who do not know the name of food, while the foreigner can 

use their native language to search the food, currently it supported Mandarin, English, 

Cantonese, Korean and Bahasa Melayu. 

The system shows the availability of seats is useful for the customer. This has 

saved time for a lot of people, especially lunch break in Kuala Lumpur. The smart search 

is also a smart implementation since it solved the big problem when the users does not 

know about the food name. The only issue of the system is it cannot delete the order after 

completing the payment stage. This issue is quite critical since changing mind is often 

happening in the real life. 
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Figure 2.1.2.1 System overview 

2.1.2 Canteen Management Android Application Using E-Wallet 

This project developed a canteen management system that provides student and 

staff of the college a fast service on food ordering. The system has changed the management 

model of canteen. The canteen gets rid of the traditional business mode, the system reduces 

human error in accounting and store the records of users and orders permanently. (Fegade, 

Nandge, Patil and Gaikwad, 2019) The users do not need to queue up to purchase food while 

this is helpful when exam period. In additional, the system helps the admin waiving the 

paperwork as well. These help users and admin to save a lot of time. 

 

Figure 2.1.2.2 Architecture design 
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According to figure 2.1.2.2, there are common features of ordering system, which 

includes manage orders, manage menu, place order, checkout and etc. The student/staff 

has to register as a user, then he may access the ordering system to order food. The users 

have to login before ordering food, they could view the menu and add the desired items 

into the cart. When they going to make payment, just click on cart, then there is the UI 

with the summary of order. The users can choose the payment methods which are COD 

and E-Wallet. (Fegade, Nandge, Patil and Gaikwad, 2019) The system will prompt users 

an ordered successful message once the user has done the payment and the record will 

update to database. The admin could design the menu(foods) and manage the orders. He 

updates the order’s status once the users received the order. 

Other than that, the users could top up their e-wallet by paying cash to the admin. 

Once the admin received cash, he would add the top-up value to the account. The system 

will also recommend the hot sales food to the users. 

The advantage of the system is applying e-wallet as the payment method in the 

college. This sounds new the users and it also cut down the time of purchasing, ease the 

users and the canteen’s hawkers in the transaction. Another highlight of the system is the 

recommendation features, it helps the allodoxaphobia to make decision, it provides lesser 

options to the particular users. The system without the delete order once the users make 

payment, as the reason above, the mind changing is just in a wink of eye. 
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2.1.3 Canteen Food Ordering Android System 

This project developed a canteen food ordering system to serve the employees in a 

company. The system is trying to save the time of employee when their lunch break. To solve 

the food wastage in the cafeteria, the system let the users pre-order their food, so that increasing 

the chance of them getting the food items they prefer. (Singh et al., 2016) By getting to know 

what food items in advance would also improve the effectiveness of cafeteria staff. 

 

Figure 2.1.3.1 Flow chart 

The system allows users to order meals from the canteen menu and the order can be 

picked up by users or delivered to them. Besides that, the system allows users to add meal into 

cart, update and delete the selected meal in the cart. The system provides numbers of payment 

methods, instalments, cash, and credit card. The admin can manage the menu by implementing 

CRUD. (Singh et al., 2016) The menu with recipes and ingredient lists will be display to the 

users, so that the users may choose upon the ingredient and get more details to the food. 

Additional feature of the system is providing internet through company WIFI or outside ISP 

which can be accessed by authorized employees. 
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According to figure 2.1.3.1, the user has to login the system then browses the menu and 

selects the desired food. The foods with recipes and ingredient list can be the reference for the 

users. After selection, the user may access the cart and ready for checkout. At this moment, 

user can decide whether self-pick up or delivery. After that, the users may choose the payment 

methods to complete the ordering. 

The highlight of the system is instalment features, this functionality giving the users 

convenience if the users make good use of it. While, this raise another problem from the 

canteen’s hawker, due to the instalment features, they might face the problem of capital flow. 

Beside that, the developers applied database transaction to handling the system failure that will 

crash the data in database. This is a good practise when designing a database system. 
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2.1.4 Automated Food Ordering System with Real-Time Customer Feedback 

This project is to design for the automated food ordering process in restaurant to give 

customers a better dining experience. The project proposed automated food ordering system 

with real time customer feedback (AOS-RTF) for restaurants to achieve the aims. (Tanpure, 

Shidankar and Joshi, 2013) Wireless data helps this system to access to the servers, which 

applies three-tier architectural pattern (MVC). 

The system architecture consists of 3 main areas from the restaurant, which are the 

Serving area, the Kitchen, and the Cashier table. (Tanpure, Shidankar and Joshi, 2013) The 

system consists of 4 crucial parts, which are the mobile phone, the server and web applications, 

the central database, and networking infrastructure. The customers can make orders via the 

android application and the restaurant-owner’s laptop will receive the orders then forward the 

orders to kitchen. The server and web application on the restaurant-owner can help the owner 

to manage the menu and receive the order which are from internet. (Tanpure, Shidankar and 

Joshi, 2013) The administration can store foods details and order information in the central 

database. Whereas the networking infrastructure is to support the communication via local 

network and global network. 

Figure 2.1.4.1 shows the architecture in local network, which means it is suitable for 

the customers who are close to the restaurant. While figure 2.1.4.2 shows the architecture in 

global network. The user with android device 3 is the one who access via global network. This 

system allows the users to order from their workplace and grab their orders when the orders 

is prepared, therefore saving the time they are waiting. 

 

Figure 2.1.4.1 Architecture design without internet 
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Figure 2.1.4.2 Architecture design with internet 

According to the context diagram (figure 2.1.4.3), the restaurant owner has to loginthe 

system then initialises the menu. The system assigns a unique number to customers once they 

logged in the system. (Tanpure, Shidankar and Joshi, 2013) When the customer placed order, 

the system will forward the order information and customer details to restaurant-owner and 

kitchen. The owner can update the order status according to the progress in kitchen while the 

customer can view his order status. After dining, the user can make payment and give feedback 

regarding the service and system. 
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Figure 2.1.4.3 Context diagram 

 

The advantage of the system is the system architecture is portable to any restaurant with 

or without internet access. Compare among the existing restaurant food ordering system, this 

system is cheaper than the PDA’s and multi-touchable system since the coverage of internet. 

Besides that, the processing speed is nearly to the multi-touchable system. The disadvantage 

is the system provides only single payment method, which is cash payment. Nowadays, the 

pandemic of Covid-19, e-payment is advisable to be the payment method. 
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2.1.5 Sin Min Private Food pre-ordering system 

The secondary school used this system to solve the issue that stated in Chapter 1 project 

background. They have used it for few weeks, and some problems could not be solved due to 

the limitation of technology they have. 

Figure 2.1.5.1 Google form of the system 

The system consists of two main part, Google Form and Microsoft Excel. Google Form 

provide the interface for users to place order, while the Microsoft Excel is used to manage the 

orders and generating report. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.1.5.2 Microsoft Excel of the system 
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The admin must open a new google form to create a new weekly menu. This is a pre- 

ordering system thus the admin collects the data and send them to canteen’s hawkers one week 

in advance. The google form open 4 days for ordering, the student and staff can place and 

modify their orders within these four days. They get a copy of google form as order history 

after checkout. The admin will process the data by using 2-3 days. After that, she has to generate 

three types of reports to canteen’s hawker, class representative, and form teachers, which is the 

heaviest workload in the process. Human error mostly occurs at this stage, and this has affected 

to the reports the users view. This is due to the first problem statement; system is not centralized. 

 
In additional, the order details may be lost if the excel file was accidentally deleted by 

someone. The admin cannot retrieve the generated report and take time to re-do the report. The 

order history (copy of google form) does not provide sufficient information to users. The users 

have to sum the total by themselves. Due to the mode of the copy of the google form, it is hard 

to refer if the users only order the food of a day. The copy will show all the column even the 

user did not order the food. 
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2.2 Critical remarks of previous works 
 

System F1 F2 F3 F4 F5 F6 F7 

System 

2.1.1 
✅ ✅ ✅ ✅ ✅  ✅ 

System 

2.1.2 
✅ ✅ ✅ ✅ ✅  ✅ 

System 

2.1.3 
✅ ✅ ✅ ✅ ✅ ✅ ✅ 

System 

2.1.4 
✅ ✅ ✅  ✅   

System 

2.1.5 
✅ ✅    ✅  

Proposed 

System 
✅ ✅ ✅  ✅ ✅  

Table 2.2.1 Comparison table of existing system and proposed system 

 

 
Remark: 

F1 – Menu/Food Management 

F2 – Order Management 

F3 – User Management 

F4 – E-wallet/Credit Card/Debit Card Payment 

F5 – Database 

F6 – Report 

F7 – Mobile Application 

 

System 2.1.1 means the system reviewed in chapter 2.1.1 
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Chapter 3 System Design 

This chapter includes use case design, ERD design, data dictionary, and wireframe design. 

3.1 Use Case Diagram 
 

Figure 3.1.1 Use case diagram 
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3.2 Entity Relational Diagram 
 

 

 

Figure 3.1.2 Entity relational diagram 
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3.2.1 Data Dictionary 

Users Entity 

Field Name Data Type Field 

Length 

Constraint Description 

id bigint 20 PK User id, auto incremental 

name varchar 255 Not null User’s name 

email varchar 255 Unique User’s email 

type integer 11 Not null User’s type, which determine 

the user’s activity 

student_physical_id varchar 255 Unique, 

nullable 

Student id/staff id 

class_id bigint 20 Not null, FK Unique number of classes 

password varchar 255 Not null Encrypted password 

can_order integer 11 Not null To determine the user can 

order or not 

ordered integer 11 Not null To determine the user already 

ordered or not 

Table 3.2.1.1 Users entity 

Class Entity 
 

Field Name Data Type Field Length Constraint Description 

id bigint 20 PK Class id, auto incremental 

name varchar 255 Not null Class name 

Table 3.2.1.2 Class entity 

Orders Entity 
 

Field Name Data Type Field 

Length 

Constraint Description 

id bigint 20 PK Order id, auto incremental 

user_id bigint 20 FK Unique number of users 

food_id bigint 20 FK Unique number of foods 

quantity integer 11 Not null Quantity of the ordered food 

date_range_id bigint 20 FK Unique number of date ranges 

transaction_id bigint 20 FK Unique number of transactions 

Table 3.2.1.3 Orders entity 
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Food Entity 
 

Field Name Data 

Type 

Field 

Length 

Constraint Description 

id bigint 20 PK Food id, auto incremental 

name varchar 255 Not null Food name 

price decimal 10, 2 Not null Food price 

session integer 11 Not null Recess session 

days varchar 255 Not null School days, eg. SUN, 

MON, etc. 

date_range_id bigint 20 FK Unique number of date 

ranges 

stall_id bigint 20 FK Unique number of stalls 

dessert tinyint 1 Not null To determine whether the 

food is dessert or not 

matrix json - Not null Characteristic of food, to 

predict the recommended 

food. 

Table 3.2.1.4 Food entity 

Stall Entity 
 

Field 

Name 

Data 

Type 

Field 

Length 

Constraint Description 

Id bigint 20 PK Stall id, auto incremental 

Name varchar 255 Not null Stall name 

user_id bigint 20 FK Unique number of the stall’s 

owner 

Table 3.2.1.5 Stall entity 
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Date Ranges Entity 
 

Field Name Data 

Type 

Field 

Length 

Constraint Description 

id bigint 20 PK Date range id, auto 

incremental 

start date - Not null Start date of the week 

end date - Not null End date of the week 

active_date_range integer 11 Not null To determine the week is 

applying or not 

opened integer 10 Not null To determine the week has 

been applied or not 

holidays json - Not null Holidays of the week 

Table 3.2.1.6 Date ranges entity 

Transaction Entity 
 

Field 

Name 

Data 

Type 

Field 

Length 

Constraint Description 

id bigint 20 PK Transaction id, auto incremental 

comments varchar 255 Nullable Comments of the transaction 

Table 3.2.1.7 Transaction entity 
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3.3 Wireframe 

 

Figure 3.3.1 Home page 
 

 

 

 

 

 

 

Figure 3.3.2 User management 
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Figure 3.3.3 Order history 
 
 

 

Figure 3.3.4 Order page 
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Figure 3.3.5 Checkout page 
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3.4 Sitemap 
 

 

 

Figure 3.4.1 Sitemap 
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Chapter 4 Design Specification 

4.1 Block Diagram 
 

 
Figure 4.1.1 User’s block diagram 

 
 

 
Figure 4.1.2 Admin’s block diagram 



Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR. 31 

 

 
Figure 4.1.3 Hawker’s block diagram 
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4.2 Software Architecture Design 
 

 

 

 
Figure 4.2.1 Software architecture design 

MVC architecture design is implemented in the project. The client side can access to 

the content through web browser and request service to the server. Users can access to the web 

application through computer, tablet or mobile devices as this project is designed as responsive 

web application. It can fit most of the screen size. The controller exchanges data with model 

component with file system and database by using Eloquent query provided by Laravel. View 

works as the frontend of the project and render the data requested from controller. After 

rendering data, it will be responsed to the client’s web browser. Heroku is used as the web 

server for deployement of the project and hosting of postgresql database. 
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4.3 Methodology 
 
 

 

 

Figure 4.3.1 Throwaway prototyping 
 

 

 

Planning 
 

In this phase, to identify the system for development, literature review and desktop 

research have been done and shown in Chapter 2. 

Prototype 1 

 
Analysis 

 

An interview was conducted with the representatives from the school, Ms. Yeoh Guik 

See and Ms. Lean Shu Yeng. The interview consent forms and notes are attached in 

Appendix. This part will briefly discuss on based on the interview notes. The problem 

statements and background in chapter 1 are written based on the interviews. They are 

facing 4 major problems, time consuming to deal with the data, need an order 

history/receipt to know their weekly expenses, required technical skill of excel to 

generate the report, prevent human error when placing order and generating report. 

The project scope was defined as well in this phrase, which is stated in chapter 1. 

Design 
 

In this phrase, the general design of user activities, such as use case and activity 

diagram (Appendix A11 - A16) are proposed. Besides that, ERD, data dictionary, 

wireframe and sitemap are designed in chapter 3 as well. 
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Implementation 
 

Visual Studio Code is used as main IDE to develop the project while Git is used as the 

source code management. The source code of the project is deployed in the GitHub for 

future enhancement with other developer. The web application was developed by 

applying Laravel Framework. This project implemented authentication, authorization 

with tokenization that provided by the Laravel. The details are included in chapter 5. 

Testing 
 

In this phrase, beta testing was applied to identify the defects and improve the user 

experience. The beta testing involved 200+ users from the school. The evidence of 

testing is attached in the Appendix. An evaluation survey form was designed to the 

user after 1 month of testing. 

Prototype 2 

 
Analysis 

 

The following analysis is based on the survey result collected from the system users: 

 
There are 225 users responded to the evaluation survey and 201 of them are students 

while 24 of them are teachers. 

 

 
Figure 4.3.2 Survey result on usage of system 

89.3% of respondents used the system to order food while 10.7% never use the system. 

Most of the reason from the respondents who didn’t use the system to order food 

indicate that they bring their own food from home. 
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Below statistics are collected from the respondents who had been used the system. 
 

 
 

 

 

 
Figure 4.3.3 Survey result on user experience 

70.6% of the respondents think that their user experiences are good in ordering food. 

27.9% of the respondents think that their experiences are moderate in ordering food 

while 1% with 2 respondents have a bad experience in ordering food. 

 

 

 

 

 
Figure 4.3.4 Survey result on the performance of report 

65.3 % of the respondents agreed with the statement while 31.8% of respondents 

neither agree nor disagree with the statement and only 3% think that the report doesn’t 

help them in the business process. 
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Figure 4.3.5 Survey result on performance of order history 

 
92% of respondents think that order history is helpful to track the expenses while with 

8% disagreed with the statement. 

 
 

 
 

Figure 4.3.6 Survey result on new implementation 

 
92% of the respondents agree with the new implementation, while 8% of them don’t 

think it is necessary to be included in the system. 

The survey also collected some suggestions/comments from the user: 

 
• Push notification to the users who haven’t ordered food 

• Implement payment gateway 

• Show the ingredient of food 

• Improve the UI in mobile web browser 

• Easy to forget the URL 
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Besides that, the interview session was also conducted with Ms. Yeoh and Ms. Lean 

to retrieve user’s experience from perspective of administration and hawker. The 

interview consent forms and notes are attached in Appendix. In general, they said that 

the system decreased the time dealing with data. Ms. Lean, the administration, 

indicated she can finish her task from generating report until distributing the report to 

the hawker and users within 1 hour. Meanwhile, she hopes the system can help to 

reduce the workload when creating the menu. Ms. Yeoh claimed that the order quantity 

in the report and the calculation on the collected money are precise. This had reduced 

the food wastage problem in the school and the hawkers earned more on that. The 

hawkers need the report to analyze their business performance. 

After the analysis and the discuss with Ms. Yeoh and Ms. Lean, some new features are 

introduced. To suggest food for the users based on the weekly menu, to evaluate the 

business performance and know the user’s sentiment on the menu they proposed, to 

provide better user experience on the mobile device since they always forgot the URL. 

Design 
 

Due to the new requirements, the project’s database need to be redesigned. As 

conclusion the food entity need to add matrix attribute to categorize the food type for 

the food recommendation module. Besides that, add transaction entity to the database 

to keep the comments from the users after each transaction. The comments are used to 

analyze the sentiment of the users on the meal they ordered in that week. 

Implementation 
 

In this phrase, APIs are integrated in this project to meets the new requirement, such 

as Excel Import API is to help administration to reduce workload when creating food, 

KNN machine learning API is used on food recommendation module, while Text 

Sentiment API is used on the business performance analysis. 

Testing 
 

As the pandemic, the school is closed currently, so the beta testing couldn’t be applied. 

Decision table and use case testing are applied in this project and result will be 

discussed in chapter 5. 
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4.4 Timeline 
 
 

TASK START END DAYS 

Planning phrase 27-Jul-20 20-Aug-20 25 

Study project background 27-Jul-20 2-Aug-20 7 

Determine problem statement 3-Aug-20 9-Aug-20 7 

Study literature review 10-Aug-20 20-Aug-20 11 

Review existing system 10-Aug-20 20-Aug-20 11 

Analysis phrase 17-Aug-20 4-Sep-20 19 

Interview 17-Aug-20 23-Aug-20 7 

Refine user requirements 24-Aug-20 26-Aug-20 3 

Determine system functionalities 27-Aug-20 28-Aug-20 2 

Refine project scope and objectives 29-Aug-20 1-Sep-20 4 

Determine methodology & tool of use 1-Sep-20 4-Sep-20 4 

Design phrase (1st gen prototype) 18-Jan-21 7-Feb-21 21 

Design use case diagram 18-Jan-21 22-Jan-21 5 

Design activity diagram 23-Jan-21 31-Jan-21 9 

Design database 25-Jan-21 7-Feb-21 14 

Design user interface 1-Feb-21 5-Feb-21 5 

Design site map 6-Feb-21 7-Feb-21 2 

Implementation phrase (developing) (1st gen prototype) 8-Feb-21 14-Mar-21 35 

Develop user interface 8-Feb-21 11-Mar-21 32 

Develop user module 8-Feb-21 16-Feb-21 9 

Develop food module 17-Feb-21 25-Feb-21 9 

Develop order module 26-Feb-21 6-Mar-21 9 

Develop class module 7-Mar-21 14-Mar-21 8 

Implementation phrase (testing) (1st gen prototype) 15-Mar-21 9-Apr-21 26 

Usability testing 15-Mar-21 21-Mar-21 7 

Pre-launch system 22-Mar-21 9-Apr-21 19 

Fix testing errors 15-Mar-21 9-Apr-21 26 

Analysis phrase (2nd gen prototype) 14-Jun-21 2-Jul-21 19 

Further review on the requirements 14-Jun-21 27-Jun-21 14 

Refine system functionalities 28-Jun-21 2-Jul-21 5 

Design phrase (2nd gen prototype) 3-Jul-21 11-Jul-21 9 

Redesign database 3-Jul-21 11-Jul-21 9 

Redesign user interface and sitemap 5-Jul-21 11-Jul-21 7 

Implementation phrase (developing) (2nd gen prototype) 12-Jul-21 8-Aug-21 28 

Develop text sentiment module & report module 12-Jul-21 8-Aug-21 28 

Develop user interface 19-Jul-21 25-Jul-21 7 

Train KNN model 26-Jul-21 5-Aug-21 11 

Implementation phrase (testing) (2nd gen prototype) 9-Aug-21 29-Aug-21 21 

Usability testing 9-Aug-21 13-Aug-21 5 

Pre-launch system 14-Aug-21 27-Aug-21 14 

Fix testing errors 11-Aug-21 29-Aug-21 19 

Implementation phrase (maintenance) (2nd gen prototype) 30-Aug-21 12-Sep-21 14 

Receive feedback from client 30-Aug-21 12-Sep-21 14 

Fix emerging errors 30-Aug-21 12-Sep-21 14 

Table 4.4.1 Timeline of the project 
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As mentioned above, the project was developed by using throwaway prototype 

methodology, the phrases and timelines are mainly separated into 3 parts, which is IIPSPW, 

FYP1 and FYP2. In IIPSPW, this project is under planning phrase and analysis phrase. While 

in FYP1, the 1st version prototype was developed and sent to user for testing. Before the FYP 

2, users’ feedbacks are collected. The project was enhanced with the new requirements. Due 

to MCO the schools are closed so that the project couldn’t be tested at the client side. 
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4.5 Development Tools 

Laravel 

 

 

 
 

 

Figure 4.5.1 Laravel 

 

 
Laravel is a PHP web framework which is founded by Taylor Otwell. It provides the 

MVC as the architectural pattern of web applications and dependency on Symfony. It is also 

the most famous backend framework in 2019. Laravel is used as the backend development 

framework in this project. 

 
Minimum requirement: 

• PHP version >= 5.4 and PHP version < 7 

• Mcrypt PHP extension 

• OpenSSL PHP extension 

• Mbstring PHP extension 

• Tokenizer PHP extension 
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Visual Studio Code 
 

Figure 4.5.2 Visual Studio Code 
 
 

Visual Studio Code is an IDE which is compatible with most operating system, such as 

Windows, macOS, Linux etc. It supports for debugging, intelligent code completion, snippets, 

code refactoring, and embedded Git. It has rich ecosystem with other languages’ extensions, 

for instances Python, Java and others. Besides that, JavaScript is one of the built-in languages 

in this source code editor. 

Minimum requirements: 

• CPU: 1.6 GHz 

• RAM: 1 GB 

 

 
XAMPP 

 

 

 

 

 

 

 
Figure 4.5.3 XAMPP 

 
XAMPP is founded by Apache Friends, is a web server solution stack package consists 

of the Apache Server, database, and interpreters for PHP scripts. XAMPP helps to host the 

project’s database when development phrase. 

 
Minimum requirements: 

• - 
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Heroku 
 

 

 
 

 

Figure 4.5.4 Heroku 

Heroku is a platform as a service (PaaS) that enables developers to deploy their projects 

in the cloud server. It supports several programming languages. The basic deployment is free, 

and this is good to the small organization or the web application that have light traffic. Heroku 

provides a server for the project to be deployed. 

Minimum requirements: 

• Installation of git bash 

 
 

GitHub 
 
 

 

Figure 4.5.5 GitHub 

 
GitHub is a provider of Internet hosting for software development and version control 

using Git. The author can share his project to other developer and the project uploaded are open 

source to download and reference. This project will be deployed as well to ease the teamwork 

with other developers in the future. Besides that, the GitHub provides another softcopy of the 

project. It can be used as the plan B when the project in the PC lost. 
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Git Bash 
 
 

Figure 4.5.6 Git Bash 

Git Bash is a software which supports Windows platform an emulation layer for a 

Git command line experience. This is the middleware that communicates between GitHub and 

Visual Studio Code by using Git commands. 

Minimum requirements: 

• Windows version: v2.10.1, Windows Vista or later 

 

 

 
Heidi SQL 

 

 

 

 

 

 

 

 

Figure 4.5.7 Heidi SQL 

Heidi SQL is an open-sourced database administration tools, which suits for MySQL, 

MariaDB, Microsoft SQL Server, PostgreSQL, SQLite. In this project, this tool is used to 

manage the database of the production and testing system. 

Minimum requirements: 

Windows version: Windows XP or later 
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4.6 System Specification 
 
 

Processor Intel® Core™ i5-8300H CPU @2.30Ghz 

RAM 8GB 

Laravel version 8.x 

Visual Studio Code version 1.53 

XAMPP version 7.4.10-0 

Git version 2.28.0 

Heidi SQL version 11.3.0.6295 

Windows version Windows 11 Home Single Language 

Table 4.6.1 Device specification of development 
 

 

 
 

Android version 4.0 or above 

RAM 4 GB or above 

Storage 32 GB or above 

Table 4.6.2 Mobile phone specification for user 
 

 
Operating System Windows, MacOS 

RAM 4 GB or above 

Web Browser Any browsers, recommended is Google Chrome 

Table 4.6.3 Desktop/laptop specification for user 
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Chapter 5 Project Implementation 

5.1 Route Design 

Figure 5.1.1 Route list 
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5.2 Event Specification 

5.2.1 Users Use Case 

Users can download the web application in their mobile phone or as a desktop 

application. 

 
Figure 5.2.1.1 Install web application 

 

Figure 5.2.1.2 Installed app in mobile device 
 

Figure 5.2.1.3 Installed app in desktop 
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Users include students, teachers, and staffs, will login through the login page and they 

will be assigned a unique token and redirected to the user’s dashboard. The unique token is 

useful in verifying the user’s session to avoid any malicious activity from other users. 

Figure 5.2.1.4 Login page 

 
 

Dashboard with food recommendation can suggest the food in this week for the user and this 

data are predicted by using previous week order history (at least ordered 2 weeks of food). K- 

Nearest Neighbor machine leaning model is applied to recommend food for the user. 

 

Figure 5.2.1.5 User’s Dashboard 
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Users could view their details and change the password. 
 

Figure 5.2.1.6 User’s profile 
 

 

Figure 5.2.1.7 Change password 

Food order module 

The student, teacher and staff can place order and select the quantity at the checkout page. 
 

Figure 5.2.1.8 Order form 
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Figure 5.2.1.9 Order Form (holiday) 
 

 

Figure 5.2.1.10 Checkout page 
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History and Feedback module 

After place the order, the users can check their order history and leave their comments 

at here. The comments are collected and will be analyzed by the system to generate the bar 

chart for the hawker to evaluate their business performance. 

 

Figure 5.2.1.11 Order history 
 

Figure 5.2.1.12 Feedback form 
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5.2.2 Hawker Use Case 

Hawker could retrieve weekly report and check user expenses in his/her stall. Besides 

that, sentiment analysis is applied for the stall owner to evaluate his/her business performance. 

 

Figure 5.2.2.1 Hawker’s dashboard 

 
 

Report Module 
 

 

Figure 5.2.2.2 Weekly report from beverage stall 
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Figure 5.2.2.3 Weekly report from non-vegetarian stall 
 

 

Figure 5.2.2.4 Weekly report from vegetarian stall 
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Check expenses module 
 

Figure 5.2.2.5 Search customer expenses 
 

 

 

 

 

Figure 5.2.2.6 Search result 

Sentiment analysis 

The data is collected from the user’s feedback then the system using VADER with lexicon and 

rule-based sentiment techniques to generate the graph. This will be helpful to the hawkers on 

evaluating their business. 

 

Figure 5.2.2.7 Sentiment analysis (evaluation on business performance) 
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5.2.3 Admin Module 

Admin could manage user, class, menu(food), date range and control the availability of 

the menu. He/she can also check the expenses of users from three different stall and stall report 

as well. In addition, sentiment analysis is also available for the admin to evaluate the 

performance from three different stalls. 

 

Figure 5.2.3.1 Admin’s dashboard 
 

Figure 5.2.3.2 User management 
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Figure 5.2.3.3 Create user 
 
 

 

Figure 5.2.3.4 Edit user 
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Figure 5.2.3.5 Delete user 
 

 

Figure 5.2.3.6 Class management 
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Figure 5.2.3.7 Student name list of class 
 

 

Figure 5.2.3.8 Class weekly report for collecting and distributing food 
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Figure 5.2.3.9 Class weekly report for collecting money 
 

 

 

 

Figure 5.2.3.10 Food management 
 

 

Figure 5.2.3.11 Import menu 
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Figure 5.2.3.12 Create food 
 

 

Figure 5.2.3.13 Edit food 
 

 

Figure 5.2.3.14 Delete food 
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Figure 5.2.3.15 Weekly menu availability management 
 

 

Figure 5.2.3.16 Date range(week) management 

 
 

Admin can define the holidays when creating or editing the date range and that day all 

the stalls will not have food to order. 

 

Figure 5.2.3.17 Create date range 
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Figure 5.2.3.18 Edit date range 
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5.3 External Libraries/APIs 

Laravel Excel 

 

Figure 5.3.1 Laravel Excel 

Laravel Excel is an APIs with elegant wrapper around PhpSpreadsheet to improve the 

performance on import and export. This API helps on creating the new menu to reduce the 

weekly workload from the admin. 

 
PHP Sentiment Analyzer 

Figure 5.3.2 PHP Sentiment Analyzer 

PHP Sentiment Analyzer is used to analyze the sentiments in a sentence using VADER 

with lexicon and rule-based sentiment analysis techniques. This API helps to analyze the 

feedback from the users and generate the report to admin and hawker for evaluating the 

performance. 
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PHP AI 
 

Figure 5.3.3 PHP AI 

PHP AI is a php library that provides the collection of machine learning models, such 

as SVC, KNN, Naive Bayes, Neural Network and etc. K-Nearest Neighbors implemented as 

the food recommendation functionality. From tuning the data from food entity 

database(training), and predict data is retrieved from the user’s order history to suggest food 

for the user. 
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5.4 Security Measurement 

Heroku 

Heroku’s network security is convenient to apply in the project. It provides firewalls, 

DDos mitigation, spoofing and sniffing protection and port scanning. Besides that, Heroku 

postgres stores the customer data in separate access-controlled databases per application. The 

system assigns a unique username and password to each database user. 

 
XRSF token 

CSRF (cross-site request forgery) is a type of malicious event which may be performed 

by the authenticated user. To prevent from the CRSF attacks, Laravel store the CSRF token in 

an encrypted XSRF-TOKEN cookie. (Figure 5.4.1) This is usually performed when the POST 

request is requested. 

 

Figure 5.4.1 XSRF-TOKEN cookie 
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5.5 System Testing 

5.5.1 Login 
 

Condition    

C1: enter wrong password T - - 

C2: enter wrong email - T - 

C3: enter correct email and 

password 

- - T 

Action (Expected output)    

A1: display error message 

and request to re-input 

T T F 

A2: redirect user to 

dashboard 

F F T 

Table 5.5.1.1 Login decision table 
 
 

 

Figure 5.5.1.1 Enter wrong password/email 
 

 

Figure 5.5.1.2 Enter correct email and password 
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5.5.2 Check Order Detail 
 

Condition    

C1: enter incorrect student 

id/staff id 

T - - 

C2: enter correct student 

id/staff id 

- T T 

C3: student id/staff id not 

found 

- T F 

Action (Expected output)    

A1: display result with 

nothing 

T T F 

A2: display result with 

record 

F F T 

Table 5.5.2.1 Check order detail decision table 
 

Figure 5.5.2.1 Enter incorrect id/ id not found 
 

Figure 5.5.2.2 Enter correct id and it was found 
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5.5.3 Change Password 
 

Condition      

C1: enter wrong old 

password 

T - - - F 

C2: new password and 

confirmed password are not 

equivalent 

F T F F F 

C3: new password length < 6 F - T - F 

C4: new password without 

alphanumeric 

F - - T F 

Action (Expected output)      

A1: display error message T T T T F 

A2: password updated and 

redirect to the login page 

F F F F T 

Table 5.5.3.1 Change password decision table 
 

Figure 5.5.3.1 Invalid format of new password/ new password and confirmed password are 

not equivalent 

 
 

Figure 5.5.3.2 Enter invalid old password 
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Figure 5.5.3.3 Enter valid old password, new password and confirmed password 

 
 

5.5.4 Place Order 

The selected food should be shown in the checkout page. (Expected output) 
 

Figure 5.5.4.1 Place order page 
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Figure 5.5.4.2 Checkout page 

Once the users placed order, they couldn’t order anymore within the same week. 
 

Figure 5.5.4.3 Ordered successful notification 
 

Figure 5.5.4.4 Order history (placed order) 
 

Figure 5.5.4.5 Disable weekly order 
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5.5.5 Delete Order 

The system should prompt successfully deleted message, clear the order history and 

enable the weekly order again. 

 

Figure 5.5.5.1 Delete successful notification 
 

Figure 5.5.5.2 Clear order history 
 

Figure 5.5.5.3 Enable weekly order 
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5.5.6 Sentiment Analysis 

The model should detect figure 5.5.6.1 as good sentiment while figure 5.5.6.2 as bad 

sentiment. 

 
Figure 5.5.6.1 Sample of good sentiment 

 

Figure 5.5.6.2 Sample of bad sentiment 
 

 

Figure 5.5.6.3 Result of the sentiment analysis after leaving the comment/feedback 
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5.5.7 Food Recommendation 

This module is developed with the K-Nearest Neighbor. Below is the performance of 

the KNN model, its precision, recall and f1 score are 0.722, 0.722 and 0.7037 respectively. 

While the accuracy is 80%, there are 8 out of 10 predicted labels are same as the actual labels. 

Although the performance can’t be considered as perfect, the performance can be improved in 

the future with its self-learning feature in the project. The model will use the data from database 

to train itself after the menu closed, so the food recommendation module can suggest the 

suitable food to the users. 

 

Figure 5.5.7.1 Precision, Recall and F1 score of KNN model 
 

Figure 5.5.7.2 Predicted labels 
 

Figure 5.5.7.3 Actual labels 
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Chapter 6 Conclusion 
 

This project designs a cafeteria management system for a school canteen to 

handle the issue of Covid-19. Covid-19 brings a lot of influence to the school, the school 

is closed, even the school reopen back, the students and teachers could not have meal in 

canteen to reducethe risk of infection Covid-19. 

MVC is used as the architectural design pattern, which supports fast and parallel 

development to speed up the process of development. Besides that, it provides a 

teamwork environment for the developer to ease the progress of assigning task in future. 

Laravel will be used as the framework to develop the whole project. Deployment in 

Heroku provides safety environment to the users, admin and hawkers. 

After the contribution of 2 semesters, the project had achieved the objectives below: 

• To develop a responsive web application which can manage the order and 

generating reports for the hawkers, staff members and students. 

This objective had achieved after FYP 1, as the result of evaluation survey collected 

from users. They have good experience when collecting and distributing food. The 

representative of hawker, Ms. Yeoh Guik See, said that this report is precise and solves 

their problem. Besides that, the decrement of the food wastage cases during the time 

they are using the system. Ms. Lean Shu Yeng, the system administration said that the 

system has reduced her workload and the system is user friendly to those non-tech- 

savvy. The reports example can refer from figure 5.2.3.8 – 5.2.3.10. 

• To help admin to reduce the data processing time 

Through the interview session, the system administration said that the data processing 

time has been shorten within 1 hours. She could complete her task within 1 hour from 

generating report then send the report to hawker and class representative. 

• To provide hawkers an analytic report with sentiment analysis 

This objective was shown in chapter 5.5.6, the sentiment analysis model can detect the 

sentiment from the feedback precisely. This will be helpful to the hawkers and 

administration when evaluate their business. 

• To provide users to manage their order 

The users can place order, delete order, leave comments in the system. Regarding the 

analysis in chapter 4.2, 90% of the users think that they have very good user’s 

experience in food ordering. 
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• To provide a feature that could recommend food to the user by their order 

history 

As the training result in chapter 5.5.7, the performance of the model is decent, and it 

can be improved in the future by applying self-learning on the model with previous 

menu contents. 

 
Through the project development, there are several limitations are found. The project 

met difficulty when delivering system to the users for beta testing during this Covid-19 

pandemic as the developer needs to conduct online meeting session to provide training to the 

administration, users, and hawker on how to use the system. Besides that, another critical issue 

of development is the unclear user requirements and unforeseen circumstances. They are 

making it hard to develop the system that meets the user requirements. For instances, it will be 

hard to change the database design in the middle of SDLC, and the database of the project has 

been changed 3 version before. Last but not least, the application without the image due to the 

limitation of the deployment platform, as the system is deployed at a free web hosting server, 

if including food pictures, user’s profile pictures in the web server database, it will decrease 

the performance of the system. 

For the recommendation, the developer can capture a tutorial video to the clients, so 

that they can replay the video when they meet problem at the system. User requirement should 

be documented well and signed at the developer and client before developing. After finish 

designing, the developer can meet with the client and present the design to them or sign the 

agreement after presentation if the client agreed with the design. Present a pitch-deck video to 

propose the system to the potential stakeholders with detailed documentation support in order 

to prove the reliability of the system. 

For the future development, the system can try to integrate with the school management 

system to avoid the redundance data management from the administration, such as user 

database, class database and etc. Mobile application is the trend and it provide convenient and 

elegant user experience for the users. 
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A1 – Survey Questions 
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Survey Result 
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A2 – Survey Results 
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Interview Consent Form 
 

A3 – Interview Consent Form (Lean, user requirement) 
 

A4 – Interview Consent Form (Lean, system evaluation) 
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A5 – Interview Consent Form (Yeoh, user requirement) 
 

A6 – Interview Consent Form (Yeoh, system evaluation) 
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Interview Note 
 

 

A7 – Interview Note (Lean, user requirement) 
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A8 – Interview Note (Yeoh, user requirement) 
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A9 – Interview Note (Lean, system evaluation) 
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A10 – Interview Note (Yeoh, system evaluation) 
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Activity Diagram 

A11 – Activity diagram of initialize menu & create menu 
 

 

A12 - Activity diagram of delete food & edit food 
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A13 - Activity diagram of edit, create & delete user 
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A14 - Activity diagram of place, delete & edit order 
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A15 - Activity diagram of food recommendation module 
 

A16 - Activity diagram of sentiment analysis module 
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