



Table of Contents

Analysis	2 
Introduction	2
Software design and Development…….……………………………………………………..4
Design………………………………………………………………………………………………..……………4
Implementation Decision …………………………………………………………………………………10
Source Code……………………………..……………………………………………………………………12 
Testing and Debugging Report	25 
Programme testing	25
Types of errors	25
Applied test cases	26
Evaluation	31 
Challenges Faced	31
Future 	Improvement	31
Self reflection	31
Reference List……………………………………………………………………………………….………….32 
Appendices	32











Analysis 
Introduction
Digital technology has enabled educational organizations to be much more effective at supporting the education process than they have been able to before through traditional means (e.g., textbooks). With the rise of laptop computers, projectors, and tablet devices, however, there is an increasing number of pieces of digital hardware that educators need to book and allocate [1]. A great deal of this activity continues to occur manually. In other words, educators continue to record their requests to book and/or access digital hardware using paper-based logs and informal verbal agreements. The manual nature of this process generates numerous obstacles to efficiency and accountability. Digital hardware records may be lost, damaged, or incomplete, thus hindering the ability to determine which hardware items are available, which educator(s) have requested the item, and for how long. Consequently, educators frequently experience double-booking, equipment shortages, and communication breakdowns regarding shared hardware items.

Further, manual processes do not provide educators with immediate visibility into booking histories or trends regarding usage of digital hardware. Educators may also experience difficulty locating specific hardware items, confirming whether previously borrowed hardware items were properly returned within established time frames, etc. Therefore, educators often spend additional time resolving issues related to missing or unreturned digital hardware. Lack of transparency may ultimately contribute to delays, miscommunications, and possible loss of critical school assets. Thus, as the quantity of digital hardware increases, so too does the amount of redundant administrative work being placed upon educators and non-teaching personnel.

The implementation of a student based computerized equipment booking system will resolve the aforementioned issues by providing educators with one centralized source for accessing all relevant information concerning booking schedules for digital hardware. Further, the system will ensure that each piece of digital hardware is accurately tracked to prevent scheduling conflicts, and that clear documentation exists detailing who was assigned each piece of digital hardware and during which periods of time [2]. Additionally, switching from using paper-based logs to a computerized version will enable educators to significantly increase operational efficiencies while reducing errors and increasing accountability. Overall, the end goal of implementing a computerized booking system will facilitate educators’ ability to create efficient lesson plans while ensuring that all necessary digital hardware required to deliver instruction is readily available at all times.

Requirements Analysis 
The implementation of a student based computerized equipment booking system will resolve the aforementioned issues by providing educators with one centralized source for accessing all relevant information concerning booking schedules for digital hardware [2]. Further, the system will ensure that each piece of digital hardware is accurately tracked to prevent scheduling conflicts, and that clear documentation exists detailing who was assigned each piece of digital hardware and during which periods of time. Additionally, switching from using paper-based logs to a computerized version will enable educators to significantly increase operational efficiencies while reducing errors and increasing accountability. Overall, the end goal of implementing a computerized booking system will facilitate educators’ ability to create efficient lesson plans while ensuring that all necessary digital hardware required to deliver instruction is readily available at all times.















Software Design and Development

Design

Flowchart link: https://lucid.app/lucidchart/3fdfb4b0-9d6f-4c8d-aafb-136625953ca0/edit?invitationId=inv_03da951b-d079-49a0-ac90-5bf171e8fdf3
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Pseudo-code:
User Login Function
FUNCTION Login()
    DISPLAY "Enter Username"
    INPUT username

    DISPLAY "Enter Password"
    INPUT password

    userRecord ← DATABASE.FindUser(username)

    IF userRecord = NULL THEN
        DISPLAY "User not found"
        RETURN Login()
    ENDIF

    IF password = userRecord.password THEN
        DISPLAY "Login Successful"
        RETURN Dashboard(userRecord)
    ELSE
        DISPLAY "Incorrect Password"
        RETURN Login()
    ENDIF
END FUNCTION 


View Equipment
FUNCTION ViewEquipmentList()
    equipmentList ← DATABASE.GetAllEquipment()

    FOR EACH item IN equipmentList
        DISPLAY item.ID, item.Name, item.Status
    END FOR

    RETURN Dashboard()
END FUNCTION

Check Equipment Availability 
FUNCTION CheckAvailability()
    DISPLAY "Enter Equipment ID"
    INPUT equipmentID

    equipment ← DATABASE.GetEquipment(equipmentID)

    IF equipment = NULL THEN
        DISPLAY "Equipment Not Found"
        RETURN
    ENDIF

    DISPLAY "Availability Status: ", equipment.Status
    DISPLAY "Next Available Date: ", equipment.NextAvailableDate

    RETURN Dashboard()
END FUNCTION 



Making a Booking
FUNCTION MakeBooking(user)
    DISPLAY "Enter Equipment ID"
    INPUT equipmentID

    equipment ← DATABASE.GetEquipment(equipmentID)

    IF equipment.Status = "Unavailable" THEN
        DISPLAY "Equipment is currently unavailable"
        SUGGEST AlternativeEquipment()
        RETURN Dashboard()
    ENDIF

    DISPLAY "Enter Booking Date"
    INPUT bookingDate

    IF DATABASE.IsBooked(equipmentID, bookingDate) = TRUE THEN
        DISPLAY "Already booked for this date"
        SUGGEST AlternativeDates(equipmentID)
        RETURN Dashboard()
    ENDIF

    bookingRecord ← CREATE Booking(user.ID, equipmentID, bookingDate)
    DATABASE.SaveBooking(bookingRecord)

    equipment.Status ← "Booked"
    DATABASE.UpdateEquipment(equipment)

    DISPLAY "Booking Confirmed"
    RETURN Dashboard()
END FUNCTION

Return Equipment 
FUNCTION ReturnEquipment()
    DISPLAY "Enter Equipment ID to Return"
    INPUT equipmentID

    equipment ← DATABASE.GetEquipment(equipmentID)

    IF equipment = NULL THEN
        DISPLAY "Invalid Equipment ID"
        RETURN Dashboard()
    ENDIF

    equipment.Status ← "Available"
    DATABASE.UpdateEquipment(equipment)

    DATABASE.LogReturnTime(equipmentID, CURRENT_TIME)

    DISPLAY "Equipment Returned Successfully"
    RETURN Dashboard()
END FUNCTION

View Booking History 
FUNCTION ViewBookingHistory(user)
    bookingList ← DATABASE.GetBookingsByUser(user.ID)

    IF bookingList IS EMPTY THEN
        DISPLAY "No booking history found"
        RETURN Dashboard()
    ENDIF

    FOR EACH booking IN bookingList
        DISPLAY booking.EquipmentID, booking.Date, booking.Status
    END FOR

    RETURN Dashboard()
END FUNCTION

Log Out 
FUNCTION Logout()
    CLEAR userSession
    DISPLAY "You have been logged out"
    END PROGRAM
END FUNCTION [3].









Implementation Decisions

Flow Chart Implementation
I decided to create my flowchart in Lucidchart.com by creating a free account I am able to use all its basic tools which is enough to complete my booking system flowchart diagram. I provided a live link above to personally view my chart. I started the design by creating the dashboard from here I was able to create six different branches each ending with a option leading back to the main dashboard. The first branch flow consists of options to view equipment which displays all equipment then gives you an option to head back to the dashboard [4].
As for my second branch this flow offers to check the equipment availability by user  selecting available equipment type and show the available date on a calendar which then also has the option the head back to the dashboard after process is done.
Making a booking is the third branch of my flowchart which allows the user to make a booking by selecting equipment type, select date and time and to show the availability on the calendar them prompt back to dashboard [5]. 
The forth branch displays a little more depth and decision of the booking system which displays the flow of decision making. If yes once booking is confirmed the decision will be saved to the dashboard, which then displays and shows confirmation. If no then “unavailable” will be displayed to the user and an alternative will be displayed followed by an option the return to the dashboard. 
Fifth branch on my flow chart consists of returning equipment by firstly selecting equipment to return, updating the status to available and then logging the return time with an option of returning to the dashboard. 
Lastly on my flowchart branch, this option will be to view booking history. User starts by retrieving booking records, display past and upcoming record. Once these options are explored by the user, the user can then have the option to return to the dashboard and logout if selected.   





Pseduo code Implementation 
The first data structure I will create is the “User Login Functionality” as this function will help a user to log into the system with the correct created credentials. I left the user name variable blank in the pseudo-code as this will be the area in which a users name will be entered followed shortly by a created password. The users details will then be stored and will be able to be used in dashboard [6]. 
The second part I will create is to “View Equipment” This will allow the user to view the equipment list by triggering the database to bring forth all stored equipment. The user command will display item ID, item, name, and status. 
The Third part of the program will be “Check Equipment Availability” by entering equipment ID the data base will be able to gather the information from database allowing the equipment to be displayed. If equipment not found it will then display “Equipment Not Found” if found it will display next available date [7]. 
The Function “Make Booking” allow you to enter user name and equipment ID. If the equipment is not available then it will prompt user to search for an alternative. It will also allow user to input a booking date if the booking date is unavailable “Already booked for this date” will be displayed and an alternative date will be displayed. 
How to return equipment by entering function “Return Equipment”, you can then enter equipment ID to return, it will then search database if not available it will display “NULL” “Invalid Equipment ID” this will then prompt user to go back to dashboard and enter again. Once everything is selected and ID entered correctly, the database will then log the return time of the equipment and update the system [8]. “DATABASE.LogReturnTime(equipmentID, CURRENT_TIME)”
Another option will be created to “View Booking History” in which this function will allow the user enter their name/password to view a booking history they have previously made. The database will retrieve the users booking list “bookingList ← DATABASE.GetBookingsByUser(user.ID)” if the booking list is empty it will then display “DISPLAY "No booking history found" If all credentials are correct the system will then display “DISPLAY booking.EquipmentID, booking.Date, booking.Status”
Lastly a log out function will be installed, clearing the users session displaying     “DISPLAY "You have been logged out" which then prompts the user to end program. 
 







Source Code
The first set of codes I will be describing are codes that defines three core data structures that act as foundation of the equation-booking system. The best way to understand it is to look at each structure, what they represent, how to interact to them and how they work. 
[image: ]
Stores as a python dictionary, a user database. Each key is a username (“tutor1”, ”student1”). Each value is another dictionary containing: “password”, the login password and “id” a unique numeric identifier. 
[image: ]
This is the dictionary which stores the equipment items. The keys and equipment IDs are (101, 102, 103). The value which describes each item “name” is what the item is “status” “Available” or “Booking”. “next_available” is when it will be free again.
[image: ]
Booking = [] This starts as an empty list. Each time someone books equipment, I append the record.
Summery 
Users: stores credentials and IDs 
equipment_db: stores equipment name, availability and next free time.
Bookings: stores booking records as a list of dictionaries.
[image: ]
This function is a login routine that checks username and password against users dictionary. It keeps asking until the user enters valid credentials. The function collects the username and password from the user with two lines of code using input().
It then checks if the entered username can be found in a predefined list named users, which contains all usernames and their respective information (e.g., id and password).
Once it finds that the entered username exists in the list, it also checks to see if the entered password for this specific username corresponds with the stored value for this specific username in the same list.
If these two conditions are met (i.e., the username and password match), the function returns the entire dictionary for this user, such as {"password": "1234", "id": 1}.
However, if the entered username or/and password does not correspond with what has been stored within the dictionary, it will print out an error message, call the login() function once again (which causes the function to recursively call itself) and prompt the user to enter another set of login details [9].
[image: ]
The function does these three things:
1) Prints an --Equipment List-- Header 
This allows the users to see that this is their Equipment List.
2) Loops over all of the items in the "equipment_db" Dictionary 
for eq_id, info in equipment_db.items(): #this loops over each piece of equipment in your equipment_db dictionary.

2a) The first part is the ID of the Equipment (e.g. 101 or 102).

2b) The second part is a dictionary with the equipment's name and its status.
3) Prints Each Item In An Easy To Read Format 
It will print something such as:
ID: 101 | Name: Laptop A | Status: Available [10].
[image: ]
The function was intended for users to input an equipment ID; after they enter the ID of their choice, the application would print out that item's detail information. There are some very important bugs within the function that should be understood by the user prior to utilizing it.
What the Function Was Meant to Do 
The function was designed to operate as follows:
Print a Header Title:
---CHECK AVAILABILITY---
Prompt User for Equipment ID Input:
eq_id = int(input("Enter Equipment ID:"))
Determine if the entered Equipment ID exists in equipment_db. 
If not, stop function and print "Equipment Not Found."
If the entered Equipment ID does exist, retrieve the relevant equipment data from equipment_db and print out:
- Name
- Status (available or booked)
- Next Available Date/Time [11].
[image: ]
I created this code so that users could log into the application and reserve some type of equipment. Unfortunately the code I provided had several syntax errors, as well as indentation errors and also one major logical error. Once you understand what each step is supposed to be doing, then the process becomes a lot easier to follow.
How the booking Process Works:
There are four steps involved in making a reservation for equipment.
1. Create a Booking Header (displayed on screen)
2. Ask User for Equipment ID
3. Validate Equipment ID and confirm if equipment is currently available.
4. Prompt User for Booking Date and Store as New Record
When you complete all four steps, you can then have the system update the current status of the equipment and add the new booking to your list of bookings.
[image: ]
What this dictionary is supposed to represent
Booking records will need four fields:
- the user who made a booking
- which equipment was booked
- when they booked it (date)
- status of the booking
The dictionary you have created is designed to store exactly those four fields.
What each field means
"user_id": user["id"]
Saves the logged in users id.
"equipment_id": "eq_id"
Incorrect - you are saving the string 'eq_id' instead of using variable eq_id.
"date": date
Save the date that the user selected for their booking.
"status": "booked"
Confirm the booking as complete
[image: ]
These two lines update an equipment's status when a booking is successfully completed and are critical to understand because they affect how the remainder of your application performs.
What each of the lines accomplishes
eq["status"] = "Unavailable" 
The first line marks the equipment as unavailable for subsequent users.
When your application calls upon any method in the future which may reference whether or not an item is currently booked, your system will now know that the item has been reserved by a previous booking [9].
eq["next_available"] = date 
The second line stores the date on which the user made the reservation.
Your application may utilize this stored value to display when the item will become available again.
print("Booking Confirmed.\n") 
The third line simply displays a message to the user stating that their booking was confirmed.
Where these lines fall within the booking flow
Once you have created the booking dictionary and appended it to bookings, there should be a call to update the equipment’s status appropriately so that your application functions as expected. The lines above accomplish exactly that:
Prevents double-booking
Allows check_availability() to accurately report the current status
Allows future enhancements such as showing the date on which a piece of equipment will be available.
[image: ]
The RETURN_EQUIPMENT() method allows users to return items that have been borrowed and will update their status back to “available” from whatever status it was changed too when it was checked out. Each line of code is responsible for a different part of the process.
What this method does 
This method has a very simple flow. It simply calls upon each of these lines sequentially.
Shows a heading
A simple heading ---RETURN EQUIPMENT--- shows up on screen so users can see what they are doing with respect to the actions you want them to perform.
Asks for an equipment ID.
You then type in the ID of the item you wish to return using the input command (input(“type in your equipment id: ”)). The ID should be an integer number. 
Validates the ID entered by the user
First you need to validate the ID that was just typed in. In other words you need to check if it exists in the dictionary called equipment_db. If it does not exist, you get a message saying “invalid equipment ID.” Since no other work needs to happen at this point you call the return statement and stop processing [12].
Gets the information about the equipment based on the ID that was provided.
Next you retrieve the information about the equipment from your database that matches the ID that was provided.
Updates the status of the equipment as well as its next available date/time. 
Finally, you need to update two fields; first, set the status field to “available,” secondly, clear out the next available date field since there are no longer any reservations for that piece of equipment.
Confirms to the user that all went well.
[image: ]
The function displays all of an authenticated user's bookings. It takes the total bookings database, filters it for the user and then prints out the filtered information.
The process of how the function works can be divided into four steps:
Step 1. Create a title for the output.
The end-user will see:
---BOOKING HISTORY---
Filter bookings for this specific user
The next step is to filter out the relevant user-bookings from the entire database by creating a new list called "user_bookings". This new list includes only those booking records which meet the condition of having a booking’s "user_id" equal to the currently logged-in user’s "id" [9].
If the user has made no bookings at all, there will be nothing within this new "user_bookings" list created.
Step 3. If there are no previous bookings for the user, handle the lack of history and exit.
If there are no previous bookings for the user, the function will display a message saying so, and stop processing further as well as return back to whatever was calling the function.
Step 4. For each booking, create a formatted string listing each piece of booking data.
For each item in "user_bookings", the function will print out a formatted string including:
- the equipment ID associated with that particular booking 
- the date that booking was entered
- the status of that particular booking
[image: ]
Beginning with the “dashboard” part of your code (the first three lines), we see that the dashboard is essentially the control panel for everything in your booking system. As such, it will display the options, wait for the user to select which one they would like to utilize, and then call up the respective option.
As you have created a full version of this function – you simply need to comprehend how it works and how to implement it.
The way the dashboard works is through loops. A while loop is used here (specifically while True), which will continue to run the loop indefinitely (until there is a break command). The loop itself will show the menu of options every time it runs through. Once it has shown the menu it will then execute one action.
The Loop 
while True:
Will keep looping until the user selects logout. With each iteration of the loop, it will present the menu options and take action once.
Menu 
print("---DASHBOARD---")
print("1. View Equipment List")
print("2. Check Availability")
print("3. Make Booking")
print("4. Return Equipment")
print("5. View Booking History")
print("6. Logout")
Are the options available to be selected by the user.
Obtaining User Choice 
choice = input("Select an option: ")
User enters either 1-6.
[image: ]
What each Option Does 
An if / elif block is used to determine what actions should be taken based on the users input:
1 → view_equipment_list()
Displays all equipment.
2 → check_availability()
Allows the user to find the availability of a certain piece of equipment.
3 → make_booking(user)
Initiates the booking process for the currently logged-in user.
4 → return_equipment()
Indicates when an item has been returned.
5 → view_booking_history(user)
Displays all bookings completed by the current user.
6 → Logged Out.
Logs out the user and prints a message before breaking out of the loop:
print("Logged out.")
break
Any other option → Invalid option.
prints a message stating that their option was invalid.
print("Invalid option.\n")
[image: ]
Your complete equipment-booking system has its start at the top of the program. This is where the system will be initiated. It is also here that the system will log in a user and create a dashboard menu to use once they are logged in.
How the code works 
Firstly, the function main() is performing two tasks as follows:
Logs in a user
user = login()
The login() function is called from within the main() function.
The result of login() is a user dictionary (example {“id”: 1, “password”: ”1234”}). The dictionary created by login() is saved to the variable user.
Opens up the dashboard
dashboard(user)
the user object created by logging-in the user is passed to the dashboard.


Testing and Debugging Report
Programme testing 
Testing in Software Development is very important for this reason, programme testing allows developers to confirm that their programmes operate with reliability, functionality, security & meet the needs of all users prior to release. The purpose of testing is to find problems in your programme while they are still at an early stage in development (i.e., before you have spent too much money on developing), therefore testing is effective in helping you to save both time and resources that would be needed if these problems were to arise when your programme was already completed [13]. 
Testing provides assurance that your software will perform as intended in a variety of circumstances. Therefore, proper testing can improve the overall quality of your software, increase user satisfaction, reduce the chance of software failure which may cause disruptions to operations or loss of data. Additionally, proper testing can provide support to ensure that upgrades/updates/new additions to your programme will not create additional problems [14].

Types of errors
In general, there are 2 major types of programming errors that can occur in writing software: Logic Errors and Syntax Errors.
Syntax errors occur when your computer writes software (or coding) that does NOT follow the grammar of a specific programming language. For example, if you write some code that has an extra parenthesis somewhere, or if you forget to indent properly (i.e., add spaces after each line), or if you misspell one of your keywords (e.g., "while" instead of "if"), then this will be considered a syntax error. The good news about syntax errors is that they stop the software from running, so you'll get an immediate message from the compiler or interpreter telling you exactly where your error lies. Once you know what caused it, fixing it should take just a few seconds [15].
On the other hand, Logic errors occur when your software runs with no problem at all, but it doesn't do anything correct. This means that there is something fundamentally wrong with how your algorithm works -- either in terms of how you've set up your loop, or how you're choosing which values to assign to your variables, etc. Since your software successfully compiles, there's NO warning for you to see anywhere. All you have left to look at is whatever weird value comes out. To fix these problems, you may want to use things like tracing through your program, testing your input and output data, looking over your code again carefully, and even using debugging tools to track down where your program went awry [16].

Applied test cases
Bookings, list of dictionaries
[image: ]
For the first part of my code I demonstrated (dictionaries and lists) I was able to demonstrate if the laptop A was available in the list for booking by using this command. if equipment_db[101]["status"] == "Available":
print("Laptop A can be booked")
else:
    print("Laptop A cannot be booked")
which then gave the answer (Laptop A can be booked)









Login Functions
[image: ]
After changing how to call the login function I then change it by using current_user = login() print("logged in as:", current_user) which then prints ---LOGIN--- Enter Username:. 

View Equipment List
[image: ]
After entering the commands I was able to print the equipment list:
 ---EQUIPMENT LIST---
ID: 1 | Name: Laptop A | Status: Available
ID: 2 | Name: Projector X | Status: In Use
ID: 3 | Name: Tablet T1 | Status: Available

Check Availability 
[image: ]
Under “#How to use” is the executed command outcome to be able to check availability, simply enter Equipment ID.
Make a booking
[image: ]

This is the result of printing the codes required to make a booking. An ID will need to be required.  
---MAKE A BOOKING---
Enter Equipment ID:

Return Equipment
[image: ]
Under the command “#How to use” is the printed outcome of the return equipment code. This will allow the student to enter equipment ID to return. 
View Booking History 
[image: ]
Theres command allow you to view a chosen booking history which will then display “Equipment ID: 10 | Date: 2024-01-01 | Status: Approved”.


Dashboard Menu
[image: ]
As for the dashboard menu, this was created with the main functions in mind
1. View Equipment List
2. Check Availability
3. Make Booking
4. Return Equipment
5. View Booking History
6. Logout
This will allow the user to view each and to logout when finished. I had to constantly change my coding in order to incorporate all the functions in order which got difficult but got there in the end. 




Main
[image: ]
The main displays a message to the main user of the booking system displayed as Tutor1. When this code runs it will then display welcome followed by the user. 
Evaluation
Challenges Faced 
There were many challenges faced when creating my project. As I came up with a design it was difficult to choose what platform was best to design my flowchart as well as how to layout the flow chart in a desired method. I overcame this by using Lucidcharts which gave me a few templates to work with. When it came to creating a pseudo code I found that creating it based on python coding would be much easier to execute when it come to my final product. Lastly when it came to my python coding I found many errors that needed correcting and done so by using PyCharm. 
Future Improvement
I want to improve in the future by managing my time in a better manner, using the correct tools to implement in my projects to maximise the potential, use correct methods of research in order to incorporate into my future software development projects. 
Self-Reflection 
As a self-reflection I find that there is plenty of room for improvement and more so finding the right tools and materials in order to strive for the best outcome possible. This Assignment has taught me a lot about programming and I aim to learn more as time goes by so I may be able to implement in into future prospects. 
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