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ABSTRACT 
 

The Bistro high-end restaurant management software is a capstone project that aims 

towards developing an all-in-one application that addresses the various problems and 

challenges faced by high-end restaurant owners today. 

 

In order to achieve this goal, this project addresses various aspects of the modern bistro 

business in Morocco. It allows its users to access a variety of functionalities that are essential 

to the culinary business. This capstone project consists of five interfaces wrapped in one 

application: administrator’s, waiters’, chefs’, cooks’, and receptionists’ interfaces. Given that 

this project encapsulates more than one interface, it is by nature rich when it comes to the 

number of functionalities that are offered and these vary depending on the user’s role. For 

example, it allows the waiter to take user orders through a straightforward, user-friendly, and 

smooth interface. It also allows cooks to see the new pending orders, process them, and mark 

them as completed. All in all, this projects main aim is to reduce the time overhead in high-

end management restaurants by providing an alternative to the traditional management 

system based on physical record keeping and paper work.  
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1. INTRODUCTION 
 

Nowadays, technology is undeniably integrated into every aspect of our life. Therefore, it 

is highly important to sustain and spread the technological involvement in our lives due to its 

many benefits. The main benefit from using such technologies in any business is to optimize 

both organizational and managerial aspects of such an organization. Furthermore, the use of 

latest technologies will provide real-time information, highly customizable interfaces based 

on the user or business requirements, and high adaptability to any business area. 

That is why I chose to work on a high-end restaurant management system for my 

capstone design course. On the one hand, this project offers a variety of challenges due to its 

huge scope and variety of functionalities. On the other hand, it presented an opportunity for 

me to experience the variety of concepts and technologies that I have studied during the last 

four years at Al Akhawayn University.  

Moreover, the complexity of such a project will allow to both automate a system that is 

completely based on physical record keeping and develop a multi-layered architecture for an 

application that would benefit high-end restaurants in Morocco. Details regarding the 

requirements, architecture, and design of this project will be elaborated and explained in 

details throughout this report. Additionally, information regarding its impact on bistros, 

society, environment, etc. will be included. 

Finally, I will make sure to follow religiously every step of the software engineering 

process in order to maximize my learning experience as a software engineer and software 

developer. Furthermore, I will pick the latest technologies and tools that will allow me to 

deliver the best possible software solution given the business requirement.   
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2. PROBLEMATIC STATEMENT 
 

 Managing a high end restaurant nowadays can be pretty difficult when most of the 

restaurant activities rely on extensive paperwork. Moreover, managers have to deal with 

problems related to the activity and operations of the restaurant. Therefore, it is highly 

important for these managers to rely on new technologies in order to enhance their 

restaurant’s operations and possibly increase the profits generated from these operations. 

Upon several meetings conducted with restaurant holders in Rabat I was able to come 

up with a list of problems that the high end restaurant holders face on a daily basis. In this 

section I will list the ones I think are important and must be implemented in the software part 

of this project given the different constraints associated to it. 

 

The most important problems that affect the restaurant operations in bad way are: 

a. Customers might wait for long periods of time before finding a free table to seat in 

especially during times of extensive activity. 

b. Keeping track of tables status and reservation done manually. 

c. Huge communication problems between waiters and cooks at the kitchen can lead to 

erroneous orders and leads to profit loss. 

d. Waiters spend a lot of time searching orders of specific tables due to the use of 

paper work in such operation. 

e. Sometimes some waiters end up performing much more work than others 

f. Cooks tend to handle customer orders per dish basis which leads to long waiting 

times, response time, and turnaround time. 

g. Managing restaurant inventory is almost impossible due to the huge amount of 

elements to keep track of due the extensive use of papers. 

 

These problems will be addressed by the software that will be developed during the 

implementation phase of this software engineering project. 
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3. STEEPLE Analysis 
The STEEPLE analysis is essential to this capstone project. It is an analysis taken into 

account seven macro-environment factors that might be affected by this project. One of the 

main goal of such an analysis is to assess the risk associated with an identified actor and 

utilize such a knowledge to elaborate effective decision making. 

3.1. Social 
This project would allow restaurants owner to manage better their restaurants by 

providing a user friendly interface. It also benefits any citizen who visits restaurants using 

the bistro management system by considerably cutting their waiting times thanks to its 

many benefits. 

3.2. Technology 
This project will allow restaurant owners to introduce some of the latest technologies 

to their businesses. Furthermore, it will provide mean to keep digital records which is 

very important for any business nowadays. Moreover, this project will hopefully inspire 

restaurant owners to adopt other technology that might benefit their businesses and thus 

contribute to the global Moroccan technological growth. 

3.3. Economic 
The bistro management system will benefit the economy of business owners because 

it will optimize the activities within restaurants and therefore contribute to the increase in 

profit in such organizations. 

3.4. Environment 
The main advantage of the bistro management system from an environmental view 

is reducing the reliance on paper work and limit printing to a minimum. It will also 

contribute to the reduction of a restaurant’s waste thanks to the wider view of its 

operation that this project offers. 

3.5. Political 
The political factor does not apply to my application simply because any change in 

such a factor would not affect the application and the services it provides. 
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3.6. Legal 

The application functionalities do not alter a restaurant’s legal status since its main 

goal is to provide an easy to use interface that models the internal activities of such an 

organization. 

3.7. Ethical 

The features and functions of this application conform with the ethical standards 

imposed on organizations such as restaurants. The nature of the project and how it was 

designed makes it fraud proof. 
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4. DEVELOPMENT CYCLE 
In order to fully develop this project, I will be following the software engineering process 

in order to reach the final product. 

Before starting the project, a feasibility study had to be performed by me in order to 

access whether the project is feasible given the time constraints and the opportunities it 

offers. 

The first activity of the software engineering process consists of the requirements and 

specification phase. In this activity, I will be gathering information regarding the common 

business requirements for my capstone project along with feedback from high-end restaurant 

owners located in my hometown. By the end of this activity, I must have a list of both 

functional and nonfunctional requirements along with a use case diagram that will showcase 

how different actors will interact with the system. 

The second activity of the software engineering process consists of the architecture and 

design phase. In this activity, I will search for the latest technologies used in developing 

desktop applications, familiarize myself with them given my background in computer 

science, and try my best to follow good practices regarding the software development part. 

After that, I will be developing the architecture for the high-end restaurant management 

system along with an entity relation diagram and a class diagram. 

The third activity of the software engineering process consists of the development and 

testing phase. In this activity, I will bring the project's requirements to life thanks to several 

technology enablers. After that, I will be performing mainly black box testing due to my lack 

of experience with white box testing and the time constraint to deliver the project report. 

As a final step, the final report and implementation results will be delivered in due time. 
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5. PLAN 
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6. FEASIBILITY STUDY 

6.1. Benefits 
Managing high-end restaurants operations and activities became quite a challenge, 

especially given the huge increase in demand especially in Morocco. Therefore, there is a 

huge concern regarding how can our modern day technology optimize such operations and 

activities. On one hand, this application will help the high-end restaurant actors optimize the 

operations and activities by adding more order, robustness, and reliability to the formula and 

relying on technology, it will also provide statistics for managers in order to help them in the 

process of managerial strategies elaboration. On the other hand, relying on technology would 

lower the reliance on paperwork, therefore, reduce the restaurant's ecological impact. 

6.2. Cost and risks 
In order to deliver the high-end restaurant management system in due time, extreme care 

to time and task management should be taken into consideration. This application will be 

developed using open source technologies that I have never been exposed too. Therefore, I 

will have to get familiar with the new development environments first before starting the 

implementation phase of the application. This will be done in parallel with five regular 

classes, therefore time is of the essence in order to deliver a fully functional, user-friendly, 

and robust application. 

6.3. Outcome 
As an outcome of this feasibility study, it seems that this project is feasible given its 

scope and time constraints along with other constraints discussed in the cost and risks part. 

The most challenging part would be the familiarization with the technologies that will be 

used during the implementation phase of this application. Furthermore, the application design 

itself is important in the elaboration of such a project. Therefore, through relying on the 

internet community using the open source technologies I will be using, effective time 

management, and the supervision of my supervisor, who is an expert in the software 

engineering field, I will be able to overcome the implementation challenge. 
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7. REQUIREMENTS SPECIFICATION 
Throughout the several meetings conducted with some of the restaurant holders in my 

hometown and the problematic statement section, I was able to come up with a set of user 

stories that must be followed and analyzed during the design phase in order to address the 

problem in the best way possible manner. In this section, I will be listing the different user 

stories with regards to each actor in the restaurant. In order to handle the problematic stated 

in the first section, the high-end restaurant management systems shall include interfaces for 5 

actors: managers, waiters, chefs, cooks, and receptionists. 

7.1. Functional Requirements 
Managers: 

7.1.1. Functional requirement 1: Access the admin interface with a PIN 

Functional Requirement The admin shall login to the admin interface 
Input The admin shall input his PIN 
Output The admin will be granted access to the admin’s interface 
Exceptions An error message is displayed if the entered PIN is invalid 
 

7.1.2. Functional requirement 2: Add new employee 

Functional Requirement The admin shall be able to add a new employee’s 
information 

Input Employee name, role, address, and contact 
Output The new employee’s record will be added to the database 
Exceptions N/A 
 

7.1.3. Functional requirement 3: Edit existing employee 

Functional Requirement The admin shall be able to edit an existing employee’s 
information 

Input Employee name, role, address, and contact 
Output The existing employee’s updated record will be added to the 

database 
Exceptions If no changes were made, an exception will be raised 

 

7.1.4. Functional requirement 4: Delete existing employee 

Functional Requirement The admin shall be able to delete an existing employee 
record 

Input Employee ID 
Output The existing employee record will be deleted from the 

database 
Exceptions Exception raised if no employee is selected 
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7.1.5. Functional requirement 5: Search existing employee 

Functional Requirement The admin shall be able to search an existing employee 
Input Employee ID or Name 
Output The employee’s information will be displayed 
Exceptions Exception raised if no ID or name were provided 

 

7.1.6. Functional requirement 6: View employee information 

Functional Requirement The admin shall be able to view an existing employee’s 
information 

Input Employee ID or Role 
Output The employee’s information will be displayed 
Exceptions Exception raised if no ID or Name were provided 

 

7.1.7. Functional requirement 7: Print an exiting employee’s information 

Functional Requirement The admin shall be able to print employee information 
Input Employee ID 
Output A well designed document will be printed with the 

employee information 
Exceptions An Exception is thrown if no employee ID is provided 
 

7.1.8. Functional requirement 8: view existing customers 

Functional Requirement The admin shall be able to view existing customer’s 
information 

Input Customer ID or Name 
Output Customer information will be displayed 

Exceptions Exception raised if no ID or Name were provided 
 

7.1.9. Functional requirement 9: edit existing customers 

Functional Requirement The admin shall be able to edit an existing customer record 
Input Customer ID, name, address, and contact 
Output The existing customer updated record will be added to the 

database 
Exceptions Exception raised if no customer is selected 
 

7.1.10. Functional requirement 10: Print existing customer 

Functional Requirement The admin shall be able to print a customer’s information 
Input Customer ID 
Output A well designed document will be printed with the customer 

information 
Exceptions Exception raised if no customer is selected 

 

7.1.11. Functional requirement 11: Add new Menu Item 



 16 

Functional Requirement The admin shall be able to add a new Menu Item to the 
menu 

Input Menu item name, description, and price 
Output The new menu item record will be added to the database 
Exceptions N/A 
 

7.1.12. Functional requirement 12: Edit existing Menu Item 

Functional Requirement The admin shall be able to edit an existing menu item 
Input Menu item ID, name, description, and price 
Output The existing menu item updated record will be added to the 

database 
Exceptions If no changes were made, an exception will be raised 

 

7.1.13. Functional requirement 13: Delete existing Menu Item 

Functional Requirement The admin shall be able to delete an existing menu item 
record 

Input Menu Item ID 
Output The existing menu Item record will be deleted from the 

database 
Exceptions Exception raised if no menu item is selected 
 

7.1.14. Functional requirement 14: Search existing Menu Item by category 

Functional Requirement The admin shall be able to search menu items by category 
Input Menu Item Category 
Output The menu item information will be displayed 
Exceptions Exception raised if no category was provided 

 

7.1.15. Functional requirement 15: View Menu information 

Functional Requirement The admin shall be able to view an existing menu items 
Input Menu Item Category 
Output The menu items information will be displayed 
Exceptions N/A 

 

7.1.16. Functional requirement 16: Add new Announcement 

Functional Requirement The admin shall be able to add a new Announcement 
targeting either all groups or a specific group 

Input Announcement title and content 
Output The new announcement record will be added to the database 
Exceptions N/A 
 

7.1.17. Functional requirement 17: Edit an existing Announcement 

Functional Requirement The admin shall be able to edit an existing announcement 
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Input Announcement ID, title, and content 
Output The existing announcement updated record will be added to 

the database 
Exceptions If no changes were made, an exception will be raised 

 

7.1.18. Functional requirement 18: Delete existing Announcements 

Functional Requirement The admin shall be able to delete an announcement record 
Input Announcement ID 
Output The existing menu Item record will be deleted from the 

database 
Exceptions Exception raised if no announcement is selected 
 

7.1.19. Functional requirement 19: Search existing Announcement by category 

Functional Requirement The admin shall be able to search announcements by 
category 

Input announcement Category 
Output The announcement information will be displayed 
Exceptions Exception raised if no category was provided 

 

7.1.20. Functional requirement 15: View Announcement information 

Functional Requirement The admin shall be able to view all the announcements 
Input Announcement category 
Output The announcements information will be displayed 
Exceptions N/A 
 

7.1.21. Functional requirement 21: Print Announcement information 

Functional Requirement The admin shall be able to print any announcement 
targeting either everyone or just receptionists 

Input Announcement ID 
Output The announcement will be printed 

Exceptions N/A 
 

 

 

Receptionists:  

7.1.22. Functional requirement 22: Access the receptionist interface with a PIN 

Functional Requirement The receptionist shall login to the receptionist interface 
Input The receptionist shall input his PIN 
Output The receptionist will be granted access to the receptionist’s 

interface 
Exceptions An error message is displayed if the entered PIN is invalid 
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7.1.23. Functional requirement 23: Add new Booking 

Functional Requirement The receptionist shall be able to add a new booking  
Input Customer Name, Desired number of seats, and Table 

number 
Output The new booking record will be added to the database 
Exceptions N/A 

 

7.1.24. Functional requirement 24: Delete an existing Booking 

Functional Requirement The receptionist shall be able to delete a booking record 
Input booking ID 
Output The existing booking record will be deleted from the 

database 
Exceptions Exception raised if no booking is selected 
 

7.1.25. Functional requirement 25: Check Out a Customer 

Functional Requirement The receptionist shall be able to check out a customer when 
he leaves the bistro 

Input Booking ID 
Output The announcement information will be displayed 
Exceptions Exception raised if no category was provided 

 

7.1.26. Functional requirement 26: Update Table Status 

Functional Requirement The receptionist shall be able to update a table’s status 
Input Table ID 
Output The table status will be updated to either “Available” or 

“Occupied” 
Exceptions Exception raised if no table was selected 

 

7.1.27. Functional requirement 27: View Booking information 

Functional Requirement The receptionist shall be able to view all the bookings 
Input N/A 
Output The bookings information will be displayed 
Exceptions N/A 

7.1.28. Functional requirement 28: Add new Customer 

Functional Requirement The receptionist shall be able to add a new customer  
Input Customer name, address, and phone number 
Output The new customer record will be added to the database 
Exceptions Exceptions raised if any field was left empty 
 

7.1.29. Functional requirement 29: Edit an existing customer 
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Functional Requirement The receptionist shall be able to edit an existing customer 
information 

Input Customer ID, name, address, and phone number 
Output The existing customer updated record will be added to the 

database 
Exceptions If no changes were made, an exception will be raised 

 

7.1.30. Functional requirement 30: Add booking to a new customer 

Functional Requirement The receptionist shall be able to add a booking to a newly 
created customer 

Input N/A 

Output The customer name will automatically be passed to the 
corresponding field in the add booking panel. 

Exceptions Exception raised if no customer is selected 
 

7.1.31. Functional requirement 31: View Customer information 

Functional Requirement The receptionist shall be able to view a list of all the 
customers 

Input N/A 
Output The customers information will be displayed 
Exceptions N/A 

 

7.1.32. Functional requirement 32: View Announcement information 

Functional Requirement The receptionist shall be able to view all the announcements 
targeting either everyone or just receptionists 

Input N/A 
Output The announcements information will be displayed 

Exceptions N/A 
 

 

 

Waiters: 

7.1.33. Functional requirement 33: Access the waiter interface with a PIN 

Functional Requirement The waiter shall login to the waiter interface 
Input The waiter shall input his PIN 
Output The waiter will be granted access to the waiter’s interface 
Exceptions An error message is displayed if the entered PIN is invalid 
 

7.1.34. Functional requirement 34: Add new Order 

Functional Requirement The waiter shall be able to add a new order 
Input Table number, list of menu items, status 
Output The new order record will be added to the database 
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Exceptions Exception raised if input fields are left blank 
 

7.1.35. Functional requirement 35: Edit order before validation 

Functional Requirement The waiter shall be able to edit an order details before 
validating it 

Input Table number, list of menu items, status 
Output The order controls will be updated 
Exceptions N/A 

 

7.1.36. Functional requirement 36: Validate an Order 

Functional Requirement The waiter shall be able to validate an order 
Input Table number, list of menu items, status 
Output The validated order record will be added to the database 

with status “New”. 
Exceptions Exception raised if input is left blank 
 

7.1.37. Functional requirement 37: Mark Order as Takeout 

Functional Requirement The waiter shall be able to mark an order as takeout 
Input Order ID 
Output The order will be flagged as takeout 
Exceptions N/A 
 

7.1.38. Functional requirement 38: Add a special order 

Functional Requirement The waiter shall be able to add a special order 
Input Order ID, Options 
Output The options regarding the special order will be added to the 

order 
Exceptions Exception raised if no order was selected 
 

7.1.39. Functional requirement 39: Edit a special order 

Functional Requirement The waiter shall be able to edit an existing special order 
Input Order ID, options 
Output The updated options will be added to the order 
Exceptions Exception raised if no order was selected 
 

7.1.40. Functional requirement 40: Delete a special order 

Functional Requirement The waiter shall be able to delete a special order 
Input Order Id 
Output The special order options would be removed from the 

original order 
Exceptions Exception raised if no order was selected 
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7.1.41. Functional requirement 41: Print an order 

Functional Requirement The waiter shall be able to print an order 
Input Order Id, waiter name 
Output The order information will be printed 
Exceptions Exception raised if no order was selected 

 

7.1.42. Functional requirement 42: View completed orders 

Functional Requirement The waiter shall be able to view the list of completed orders 
Input N/A 
Output List of completed orders 
Exceptions N/A 

 

7.1.43. Functional requirement 43: Search completed orders 

Functional Requirement The waiter shall be able to search a completed order by 
providing the table number information 

Input Table ID 
Output Order(s) in that specific table 
Exceptions An Exception is thrown if no table ID was provided 
 

7.1.44. Functional requirement 44: Mark Completed Orders as Paid 

Functional Requirement The Waiter shall be able to mark a completed order as paid 
upon receiving payment 

Input Completed Order ID 
Output The order status will be updated to “Paid” 

Exceptions Exception raised if no order was selected 
 

7.1.45. Functional requirement 44: View Announcement information 

Functional Requirement The waiter shall be able to view all the announcements 
targeting either everyone or just waiters 

Input N/A 
Output The announcements information will be displayed 

Exceptions N/A 
 

Chefs: 

7.1.46. Functional requirement 46: Access the chef interface with a PIN 

Functional Requirement The chef shall login to the chef interface 
Input The chef shall input his PIN 
Output The chef will be granted access to the chef’s interface 
Exceptions An error message is displayed if the entered PIN is invalid 
 

7.1.47. Functional requirement 47: Add new Menu Item 
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Functional Requirement The chef shall be able to add a new Menu Item to the menu 
Input Menu item name, description, and price 
Output The new menu item record will be added to the database 
Exceptions N/A 
 

7.1.48. Functional requirement 48: Edit existing Menu Item 

Functional Requirement The chef shall be able to edit an existing menu item 
Input Menu item ID, name, description, and price 
Output The existing menu item updated record will be added to the 

database 
Exceptions If no changes were made, an exception will be raised 

 

7.1.49. Functional requirement 49: Delete existing Menu Item 

Functional Requirement The chef shall be able to delete an existing menu item 
record 

Input Menu Item ID 
Output The existing menu Item record will be deleted from the 

database 
Exceptions Exception raised if no menu item is selected 
 

7.1.50. Functional requirement 50: Search existing Menu Item by category 

Functional Requirement The chef shall be able to search menu items by category 
Input Menu Item Category 
Output The menu item information will be displayed 
Exceptions Exception raised if no category was provided 

 

7.1.51. Functional requirement 51: View Menu information 

Functional Requirement The chef shall be able to view an existing menu items 
Input Menu Item Category 
Output The menu items information will be displayed 
Exceptions N/A 

 

7.1.52. Functional requirement 52: Change Menu Item Status 

Functional Requirement The chef shall be able to change menu item status 
Input Menu Item Name or ID, status ( available or not) 
Output The menu item status will be updated 

Exceptions Exception raised if no menu item or ID were selected 
 

7.1.53. Functional requirement 53: Add new Recipe 

Functional Requirement The chef shall be able to add a new recipe 
Input Menu Item Name or ID, description, and difficulty 
Output The new recipe record will be added to the database 
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Exceptions Exception raised if no menu item or ID were selected 
 

7.1.54. Functional requirement 54: Edit existing Recipe 

Functional Requirement The chef shall be able to edit an existing recipe 
Input Recipe Id, description 
Output The existing recipe updated record will be added to the 

database 
Exceptions If no changes were made, an exception will be raised 

 

7.1.55. Functional requirement 55: Delete existing Recipe 

Functional Requirement The chef shall be able to delete an existing recipe record 
Input recipe ID 
Output The recipe Item record will be deleted from the database 

Exceptions Exception raised if no recipe is selected 
 

7.1.56. Functional requirement 56: Search existing Recipe by menu item 

Functional Requirement The chef shall be able to search recipes given a menu item 
Input Menu Item Name 
Output The recipe information will be displayed 
Exceptions Exception raised if no menu item Name was provided 

 

7.1.57. Functional requirement 57: View Recipe information 

Functional Requirement The chef shall be able to view an existing recipe 
Input Menu Item Name 
Output The recipes information will be displayed 
Exceptions N/A 

 

7.1.58. Functional requirement 58: View Announcement information 

Functional Requirement The chef shall be able to view all the announcements 
targeting either everyone or just chefs 

Input N/A 
Output The announcements information will be displayed 

Exceptions N/A 
 

Cook : 

7.1.59. Functional requirement 59: Access the cook interface with a PIN 

Functional Requirement The cook shall login to the cook interface 

Input The cook shall input his PIN 

Output The cook will be granted access to the cook’s interface 
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Exceptions An error message is displayed if the entered PIN is invalid 

 

7.1.60. Functional requirement 60: View New Orders 

Functional Requirement The cook shall be able to view all the new orders taken by 
waiters 

Input N/A 
Output The new orders information will be displayed 

Exceptions N/A 
 

7.1.61. Functional requirement 61: View Recipes 

Functional Requirement The cook shall be able to view recipes given a selected 
menu item 

Input Menu item ID or Name 
Output The recipe information will be displayed 

Exceptions Exception raised if no menu item was selected 
 

7.1.62. Functional requirement 62: Flag orders that are being prepared 

Functional Requirement The cook shall be able to flag an order being prepared 
Input Order ID 
Output The order status will be updated 

Exceptions Exception raised if no order was selected 
 

7.1.63. Functional requirement 63: View Special Order Options 

Functional Requirement The cook shall be able to view any special options in orders 
Input Order ID 
Output The special options information will be displayed 

Exceptions Exception raised if no order was selected 
 

7.1.64. Functional requirement 64: Flag orders once completed 

Functional Requirement The cook shall be able to flag an order when completed 
Input Order ID 
Output The order status will be updated 

Exceptions Exception raised if no order was selected 
 

7.1.65. Functional requirement 65: View Announcement information 

Functional Requirement The cook shall be able to view all the announcements 
targeting either everyone or just cooks 

Input N/A 
Output The announcements information will be displayed 

Exceptions N/A 



 25 

 

7.2. Non Functional Requirements 
7.2.1. Product Requirement 

7.2.1.1. Efficiency Requirement 

7.2.1.1.1. Performance Requirement 

Both the launch and response times of the application shall be kept to a 

minimum. 

7.2.1.1.2. Space Requirement 

The application should not occupy more than 200 Mb. 

7.2.1.2. Usability Requirement 

Both the user interface and the behavior of the system should be intuitive to its 

users. 

7.2.1.3. Reliability Requirement 

  The system’s functionalities shall behave as expected and should handle any 

types of input. 

7.2.1.4. Portability Requirement 

The application shall be compatible with the Windows operating system. 

7.2.2. Organizational Requirement 

7.2.2.1. Delivery Requirement 

The Bistro application shall be delivered by mid-April. 

7.2.2.2. Development Requirement 

The Bistro management system shall be developed using C# and the .net 

Framework. 

7.2.3. External Requirement 

7.2.3.1. Ethical Requirement 

The Bistro management system shall respect the code of ethics regarding the 

culinary business 
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7.3. Use Case Diagram 
Requirement specification are a crucial and essential part of the software engineering 

process. However, one of its main drawbacks is the level of ambiguity that is left. On the one 

hand, it allows software engineers to understand each individual requirement. On the other 

hand, it does not provide an overall view of the system and how different actors interact with 

each other. Therefore, it is highly essential to provide a use case diagram that will model any 

interaction with an actor or external system with the system that is being developed. 

 

7.3.1. Actors & goals: 

7.3.1.1. Managerial Staff:� 

7.3.1.1.1. Role – Use Bistro management system for most operations required 

by the managers such as managing employees, customers, menu 

items, and announcements. 

7.3.1.1.2. Type – Initiating actor.� 

7.3.1.1.3. Goal – To manage employees, customers, announcements, overlook 

the operations of the restaurant, keep track of their employees’ 

information, and change features of the restaurant such as the menus.  
 

7.3.1.2.  Waiting Staff:� 

7.3.1.2.1. Role – Use Bistro management system to take new orders, process 

completed orders, and view announcements made by managers. 

7.3.1.2.2. Type – Initiating actor.� 

7.3.1.2.3. Goal – To serve a customer that enters the bistro, take orders, take 

prepared orders from kitchen to their respective table, print receipts, 

and clean tables. 
 

7.3.1.3. Kitchen Staff (cooks):� 

7.3.1.3.1. Role – Use Bistro management system for most operations required 

by the cooks such as processing new orders by choosing them from 

the order queue. 

7.3.1.3.2. Type – Participating actor.� 

7.3.1.3.3. Goal – To quickly prepare orders taken by waiters and following the 



 27 

recipes assigned to menu items by chefs.  

7.3.1.4. Chefs:� 

7.3.1.4.1. Role – Use Bistro management system for most operations required 

by the chefs such as managing the menu and recipes. 

7.3.1.4.2. Type – Initiating actor.� 

7.3.1.4.3. Goal – To manage the menu of the restaurant and create various 

recipes for various menu items.  
 

7.3.1.5. Receptionists:� 

7.3.1.5.1. Role – Use Bistro management system for most operations required 

by the receptionists such as managing bookings, table statuses, and 

customers. 

7.3.1.5.2. Type – Initiating actor.� 

7.3.1.5.3. Goal – To assign a customer to a table once he enters the restaurant, 

add customer information, and change table statuses.  
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7.3.2. Use Case Diagram: 

 

 
 
 
 Figure 1 represents the Use Case diagram of the bistro management system. As stated 

in the previous section. This use case diagram allows the reader to understand how the 

different actors interact within the system. When I reached the development phase of this 

application, I found this use case diagram more than useful because it always reminded me of 

the scope my project and made me aware of the management system as a whole. 

Additionally, it helped me implement each use case in its respective interface.  

 

Figure 1 Use Case Diagram 
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8. Technology Enablers 
8.1. .NET Framework 

.Net is a software framework developed by Microsoft 

in order to build mobile, desktop, and web applications that 

run on any device supporting windows [1]. This technology 

is very essential to my project because it provides tons of 

functionalities that speeds the development time. I chose to 

work with this technology because of the code reuse benefits, 

large support behind this framework, and my familiarity with such a framework. 

 

8.2. Microsoft SQL Server 

 MSSQL is one of the most popular database 

management systems nowadays. MSSQL is essential in the 

implementation phase of my capstone project being the 

technology responsible for the development of the database. 

Working with MSSQL has many benefits such as the huge 

support community that can provide online support [2]. 

 

8.3. DevExpress UI Library 

DevExpress is an advance UI controls library that 

allow developers to take the user experience to a whole 

new level. What is interesting about materialize 

DevExpress is the huge numbers of controls that it offers, it contributes greatly to 

enriching the user experience by providing visual appealing controls and effects [3]. 

Materialize is a great option that I opted to go for because it meets my standards and 

fits my need when it comes to its contribution to front end web development. 

 

8.4. Visual Studio 2017 

Visual Studio 2017 is an IDE developed by 

Microsoft and it is rich in terms of functionalities. I chose 

to work with visual studio code because of its various 

attractive features such as IntelliSence, Debugging tools, and useful extensions [4]. 
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9. ARCHITECTURE AND DESIGN 

9.1. Application Architecture 

 
 
 

 
For my application, I found it better to work with a 3-tier architecture rather than a data-

oriented architecture because of its many advantages. Figure 2 represents the bistro 

management architecture as an extension of the client-server model. The presentation layer 

(client side) constitutes in a windows desktop application developed using WinForms 

technology present in the.NET framework. The Business and Data Access layer are 

implemented at the server side. The business layer consists of several SQL procedures that 

implement the business logic of the application. The data access tier consists of the database 

for the project. Communication between the client and server is conducted through the C# 

Socket API. 

Figure 2 Bistro Management System Architecture 
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9.2. Entity Relation Diagram 

 
Figure 3 Entity Relationship Diagram 

 
The Entity Relationship Diagram depicts the entities included in the bistro 

management system, and the relationship among these entities.  

 
The entities with their attributes are as follows: 
 

• User: 

o U_id: a unique identity identifier of the user  

o U_name: Name of the user 

o U_category: Category of the user 

o U_contact: Contact Number of the user 

o PIN: User Login PIN 
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• Waiter: 

o U_id: a unique identity identifier of the waiter and foreign key that references 

a user 

o Work_hours: Waiter daily shift 

 

• Chef: 

o U_id: a unique identity identifier of the chef and foreign key that references a 

user 

 

• Manager: 

o U_id: a unique identity identifier of the manager and foreign key that 

references a user 

 

• Receptionist: 

o U_id: a unique identity identifier of the receptionist and foreign key that 

references a user 

 

• Table: 

o Table_id: a unique identity identifier of the table 

o U_id: foreign key that references the waiter 

o Status: identifies the status of a table 

 

• Customer: 

o customer_id: a unique identity identifier of the customer  

o customer_name: Name of the customer 

o customer_category: Category of the customer 

o customer_contact: Contact Number of the customer 

o visit_number: Number of customer visits 

 

• Order: 

o Order_id: a unique identity identifier of the order 

o Table_id: foreign key that references the table 

o Status: identifies the status of the order 

o isTakeout: a flag value to determine whether an order type is a take out or not 
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• Order Line: 

o Order_id: foreign key that references the order 

o item_id: foreign key that references the menu item 

o Quantity: quantity of menu item in a specific order 

o Special_order: contains information about customer requests regarding an 

order 

 

• Menu Item: 

o item_id: a unique identity identifier of the menu item 

o item_name: name of the menu item 

o item_category: category of the menu item 

o item_price: price of the menu item 

o is_available: flag value to determine whether an item is available or not 

 

• Recipe: 

o recipe_id: a unique identity identifier of the recipe 

o u_id: foreign key that references a chef 

o item_id: foreign key that references a menu item 

o recipe_description: content of the recipe 

o difficulty: difficulty of the recipe 

 

• Recipe: 

o Announcement_id: a unique identity identifier of the announcement 

o u_id: foreign key that references a manager 

o Title: title of the announcement 

o Content: content of the announcement 

o Date: date of the announcement 

o Subject: subject of the announcement 
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9.3. Class Diagram 

 
Figure 4 Class Diagram 

 
 This Class diagram was generated from the database thank to the ADO.NET 

framework. It represents classes that are being used in the server side with their attributes and 

methods that are called from the client side. The reason why I used ADO.NET framework is 

because some of the DevExpress UI controls did not accept date tables as sources, and the 

only way to achieve that was by providing a DataSet. DataSet could only be generated from a 

DBContext that is generated from ADO.NET framework. Therefore, I was obliged to use 

such a technology in order to populate most DevExpress UI controls in my application. 
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10. IMPLEMENTATION RESULTS 
10.1. Login 

10.2. Administrator Interface 

Figure 6 View Employee Form 

Figure 5 Login Form 
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Figure 7 Add Employee Form 

Figure 8 Edit Employee Form 
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Figure 9 Print Employee Form 

Figure 10 View Customers Form 
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Figure 11 Add Menu Item Form 

Figure 12 Edit Menu Item Form 
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Figure 13 View Announcements Form 

Figure 15 Print Announcement Form 
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10.3. Waiter Interface 

Figure 14 Take Order Form 

Figure 15 Take Special Order Form 
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Figure 16 Order Receipt 

Figure 17 View Completed Orders Form 
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10.4. Cook Interface: 
Figure 18 View Waiter Announcements Form 

Figure 19 Prepare Order Form 
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Figure 21 Process Order Form 

Figure 20 View Cook Announcement Form 
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10.5. Chef Interface 

Figure 23 View Menu Chef Form 

Figure 22 Add Menu Item Chef Form 
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Figure 25 Edit Menu Item Chef Form 

Figure 24 Search Menu Item Chef Form 
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Figure 27 Manage Recipes Form 

Figure 26 View Chef announcements 
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10.6. Receptionist Interface 

Figure 29 Add Booking Form 

Figure 28 Check out Booking Form 
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Figure 31 Manage Customers Form 

Figure 30 View Receptionist Announcements Form 
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11. TESTING 

Testing is an essential part of the software engineering process and that is undeniable. 

That is why I had to perform this activity during the elaboration of my capstone project. 

The only technique that I have used is the black box testing technique due to the lack of 

time to implement unit tests. On the one hand, I was successful in handling multiple 

errors, bugs, and unhandled exceptions which were a success in my opinion. On the other 

hand, I had to perform debug software by comparing the expected behavior of a method 

with its actual behavior. Given these parameters, I was successful in locating flaws in my 

code and correct them accordingly.  

    Furthermore, I really felt the importance of black box testing after I finished 

implementing the software. Experiencing the interface as the user would interact with it is 

way different that what actually happens when a developer tests the interface. That is 

simply due to the fact that developers follow their own logic that is mirrored in their 

implementation. As a result, having the target user of the product test the application can 

highlight flaws and bugs that the developer can never be aware of and these are due to the 

fact that developers cannot excel in every field. That is why customer/client involvement 

is encouraged. 

    When testing my capstone project, I required the help of a lot of people that performed 

black box testing for my application. Some of these people were engineering students, 

others were business students, and I also had a restaurant owner test it and the results 

were compelling. Each and every tester was able to highlight a flaw or a bug due to his 

background. For example, an engineering student would point to a flaw in how an 

exception is handled, while a restaurant owner would point to an error in the bill format 

etc. 
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12. FUTURE WORK 
 

The bistro management system is a very complex project in terms of functionalities 

and huge number of requirements. Therefore, I am completely aware that this project 

includes lots of undiscovered bugs, lacks optimization in some areas, and can offer better 

functionalities. However, I was successful in implementing each and every requirement 

by following the software engineering process and my experience as a programmer. 

Furthermore, I was able to provide a reliable visually appealing interface that fulfills any 

bistro’s common needs and offer a great user experience. 

Thanks to this application, Managers will manage their restaurants better by spending 

less time going through physical records and relying mainly on the management system. 

This will allow them to spend more time supervising the other restaurant’s activities and 

this will inevitably lead to the overall betterment of the organization. Waiters and cooks 

would interact better thanks to the application’s waiters and cook interfaces that offer a 

variety of functionalities that will make their job easier. Receptionists will benefit too 

from such application because it will allow them to spend less time on notebook 

recording information regarding customers and table statuses. Chefs will be able to 

directly modify the menu’s content and recipes instead of going through a long process 

relying on paper work. 

All in all, the application meets its requirements and opens rooms for improvement. I 

will surely continue the development of this application and integrate as many 

functionalities as possible in order to make it more available and scalable. 
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13. CONCLUSION 
 

Building this management system and presenting it as part of my capstone design 

course marks the beginning of an era in my academic career. If someone told me that I 

would be able to create a system as complex and visually appealing as Bistro 

management system four years ago before I enroll at AUI, I would have made fun of him 

because the whole information technology field for me was a black box back then. I am 

thankful for all the teachings and knowledge that I received and accumulated during these 

last couple of years. Such knowledge was highly valuable when developing bistro 

management system. 

Furthermore, I was able to experience, one again, developing a project in a highly 

professional environment where deadlines had to be met, work had to meet high 

standards, and constant vital supervision. I wish I had more time to work on this project 

because I can’t stop thinking of new features and new ways of approaching it. The whole 

software development process was fun to follow because I had to take the place of a 

restaurant manager, waiter, chef, cook, and receptionist. While developing each interface, 

I did put myself in the role of the actors and imagined what would possibly be the best UI 

control for such and such functionality. 

All in all, I really enjoyed taking this course due to the many benefits behind the 

exposure to new technologies and professional environment that it offers. 
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