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[bookmark: _Toc228215112]Introduction
Bright Minds Academy is a small private centre that provides personalised learning experiences for students. The academy uses various teaching resources such as laptops, tablets, and projectors to support interactive learning. Currently, the booking process for this equipment is managed manually using paper records. This method is inefficient, error-prone, and leads to frequent issues such as double bookings, lost records, and confusion regarding equipment availability.
The purpose of this project is to design and implement a simple computer-based equipment booking system using Python. The system aims to digitise the booking process and ensure that equipment usage is properly tracked. The solution will eliminate redundancy and improve operational efficiency by allowing staff to manage bookings in a structured and accessible manner.
The system will be developed without the use of external databases, relying instead on Python data structures such as lists and dictionaries. This ensures simplicity while still demonstrating core programming principles such as abstraction, decomposition, and structured problem-solving.


1. [bookmark: _Toc228215113]Analysis
The proposed digital system for Bright Minds Academy is designed to replace the existing paper-based booking process with a more streamlined, dependable, and easy‑to‑use computerised platform. Its purpose is to manage the distribution of classroom equipment—such as laptops, tablets, and projectors—while maintaining accurate records and preventing problems like duplicate bookings or lost paperwork.
[bookmark: _Toc228215114]Essential Functional Requirement Analysis
The system must deliver several essential features to support the day‑to‑day operations of the tutoring centre [1],[2].
· Add New equipment: staff need the ability to register new equipment within the system. Each item will be assigned a unique label (for example, “Laptop 1” or “Projector A”), along with optional information such as its condition or availability. This ensures that all resources are properly catalogued and kept up to date [3].
· Record bookings: The system must also allow staff to record equipment bookings quickly and accurately. This involves linking a specific device to a student for a chosen date and time. The system should automatically check for scheduling conflicts so that no item can be booked by more than one person at the same time [1],[4].
· View booking records: Another important feature is the ability to view booking information. Staff should be able to see a clear, well‑organised display of all equipment and their scheduled usage—whether in a table, list, or calendar view—making it easy to check availability [5].
· Simple search: A basic search tool should also be included, allowing users to locate bookings by entering a student’s name or the name of a piece of equipment. This is especially useful during busy periods when quick access to information is crucial [2].
· Low booking Alerts: Additionally, the system should provide alerts when equipment usage drops below a certain level. This helps management identify items that are not being used often and make informed decisions about future purchases or redistribution [3].
· User-Friendly Interface: To support ease of use, the interface must be simple and intuitive. Since staff may not be highly technical, the layout should be clear, well‑labelled, and require minimal training [4].
· Scalability: Finally, the system should be built with scalability in mind. It should be flexible enough to accommodate future enhancements—such as reporting tools, support for multiple sites, or integration with other software—without needing a complete rebuild [1].
[bookmark: _Toc228215115]Non-functional Requirements

Beyond its core functions, the system must also meet several quality expectations.
Reliability is essential: it must consistently store and present accurate booking information with minimal risk of errors or downtime.
Performance is also important. The system should respond quickly when users add or retrieve bookings, even during busy times.
Security measures must be in place to protect sensitive information, including student details and booking records. This includes features such as secure login, regular data backups, and safeguards against data loss or unauthorised access.
Accessibility should also be considered. The system must work effectively on the academy’s standard computers and be suitable for staff with varying levels of digital confidence. Clear design, readable text, and straightforward navigation will help ensure that all users can operate the system comfortably.
2. [bookmark: _Toc228215116]Software Design and Development
This project was written initially and partially on Thonny and later developed on PyCharm as the main IDE (Integrated development environment) of choice. The project is a booking and rental service menu development from the perspective of the staff responsible for managing the bookings, as it is an option menu interactive programme there should be, at the very least, more than two options to be selected in addition to the option of exiting the programme. With all these parameters there is a few functions required and necessary to make this project possible, usable, and fulfil all the above requirements set as goals, both functional and non-functional.
Below It will be explained my choices  and the reason behind them


[bookmark: _Toc228215117]Bright Minds Academy Booking Programme Design: 
The system is designed to be simple and easy for the user to interact with, with simple functions such as add equipment, adding bookings, and searching for registered and recorded booking data or information. Below is the graphical representation in flowchart of my choices for the design of this booking programme.
[bookmark: _Toc228215118]Flowchart
Main Menu
[image: ]
Booking Options Flowchart
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[bookmark: _Toc228215119]Pseudocode
1. “Add Equipment” Option pseudocode:
FUNCTION add_equipment()
  INPUT equipment_name
  IF equipment_name NOT in equipment_list THEN
      ADD equipment_name to equipment_list
      PRINT "Equipment added successfully"
  ELSE
      PRINT "Equipment already exists"
END FUNCTION

2. Record Booking Option pseudocode:
FUNCTION record_booking()
  INPUT student_name, equipment_name, date
  IF equipment_name EXISTS AND NOT already booked on date THEN
      SAVE booking (student_name, equipment_name, date)
      PRINT "Booking successful"
  ELSE
      PRINT "Booking failed: Equipment unavailable"
END FUNCTION

3. View Bookings pseudocode:
FUNCTION view_bookings()
  FOR each booking IN booking_list
      DISPLAY booking details
  END FOR
END FUNCTION

4. Search Function pseudocode:
FUNCTION search_booking()
  INPUT search_term
  FOR each booking IN booking_list
      IF search_term matches student_name OR equipment_name THEN
          DISPLAY booking
      END IF
  END FOR
END FUNCTION

[bookmark: _Toc228215120]Implementation decision
Data structures; programming constructs; python modules and librarie
[bookmark: _Toc228215121]Dat Structures
For the choice of arrangement of data and structure I opted for using dictionaries, which makes it easier to attach variables to their value, or keys to their value. And using dictionary methods to edit the data.
[bookmark: _Toc228215122]Justification:
Lists and dictionaries are very much ideal for this kind of minimal projects because they are easy to implement and fitting for small and medium datasets. They also allow searching and repetition of key entries.
[bookmark: _Toc228215123]Variables Used:
stock_dict: Contains all the available equipment and their quantity.
booking_dict: Associates all students name with booking dates.
record_dict: Connects student names with the booked equipment.
[bookmark: _Toc228215124]Functions Used:
While-function: It’s a loop function which repeats itself until the main condition isn’t met. Very useful in this scenario where there are many options to be chosen.
If-function: Very useful to build simple and complex conditions, where different inputs are expected, and the right outcome is necessary.
Input-function: Is the main column of the programme that allows a bridge to connect the user with the programme.
Print-function: The last but certainly not the least Simple and undeniably essential.



[bookmark: _Toc228215125]Source code
https://github.com/Jairo-uwtsd/SCP-Assignment-python-code.git
[image: ]
I opted for A very simple layout. With the variables on top We should see you notations, and right below it I wrote what our stuff we used my see first when they open the programme, which is a welcoming sentence and a simple greeting, and after that the programme starts with a while function.
I had some difficulty associating the different dictionaries, and subsequentially I found out that unfortunately I cannot have dictionaries inside of dictionaries, which would be very convenient.
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#Welcome to Jairo's Attempt to write cohesive code lines.
#I decide to go with a dictionary instead of a list,
#because you can attach value to strings

stock= {
"laptop": 20,
"tablet": 15,
"projector": 5
}
record={"John": "1-1-2026","Adam":"2-1-2026","Chris":"3-1-2026","Karl": "5-1-2026"}


#Down below is my first attempt in trying to make list work, but it wasn't eenough.
#But I had the ideai to link the variables to the dictionary above through methode functions.
#Instead of doing each key/value individually.

na=[]
da = []
eq=(stock.keys())
num=(stock.values())
na=(record.keys())
da=(record.values())

#Below is the main body of this program.
#I tried to make it as neat as possible, hence the empty print functions.

print("Hello!")
print("")
print("Welcome! to Bright Minds Equipment Inventory")
print("")
while True:
    print("")
    print("")
    print("","","","Main Menu","","","")
    print("")
    print("""Please, select the following options:

1. Add Equipment
2. Register Booking
3. View Records
4. Search
5. Exit
""")
    ch = int(input("Please, enter your choice:"))
    if ch == 1:
        eq = input("Please insert name of equipment: ")
        if eq not in stock:
            print("The inventory can't keep this sort of equipment.")
            print("")
            eq=input("Please insert name of equipment: ")
        else:
            print("Equipment added")

        num = int(input("Please insert quantity of equipment: "))
        if num >=25:
            print("Beyond inventory capacity")
            print("")
            num=int(input("Please insert quantity of equipment: "))
        else:
            print("Quantity added")
            print("")
        c1=input("Do you wish to go back? Y/N: ")
        if c1 == "Y":
            ch = int(input("Please insert your choice: "))
        elif c1 == "N":
            break
        else:
            c1=input("Please insert Y/N: ")

    elif ch == 2:
        eq = input("Please insert name of equipment: ")
        if eq not in stock:
            print("The inventory can't find this equipment.")
        else:
            print("Equipment added")
        num = int(input("Please insert quantity of equipment: "))
        if num >=25:
            print("Beyond inventory capacity")
            continue
        else:
            print("Quantity added")
        na = input("Please insert name of student: ")
        if na not in record:
            print("New name added")
        else:
            print("Name already in records")
        da = str(input("Please insert date of booking in the following format x-xx-xxxx: "))
        print("")
        print("Booking Added.")

    elif ch == 3:
        for i in record:
            print("This is a list of all saved records: ", record,)
            print("")
            c2=input("Do you wish to go back? Y/N: ")
            if c2 == "Y":
                ch = input("Please insert your choice: ")
            elif c2 == "N":
                break
            else:
                c2=input("Please insert Y/N: ")

    elif ch == 4:
        s=input("What can I help you find?: ")
        if s in eq:
            print("")
            print("There are: ",stock.get(s),"",s+"s")
        elif s in na:
            print("")
            print("In record: ",record.get(s))
        elif s in da:
            print("")
            print("In record: ",record.get(s))
        elif s in num:
            print("")
            print("There are: ",stock.values(s))
        else:
            print("Search item not found")
    elif ch == 5:
        print("Good Bye!")
        break
    else:
        print("Invalid choice, please choose a valid option number.")

[bookmark: _Toc228215126]Testing and Debugging Report
Program testing is essential in software development because it ensures the system works correctly and meets user requirements. It helps identify and fix errors before deployment, improving reliability and performance. Testing also ensures that the system handles both valid and invalid inputs properly, reducing the risk of failures. Without testing, software may produce incorrect results, crash unexpectedly, or fail to meet user needs.
[bookmark: _Toc228215127]Types of Errors and How to Fix Them
Syntax Errors:
These occur when the code breaks the rules of the programming language (e.g., missing brackets or incorrect spelling).
Fix: Use an IDE or interpreter error messages to locate and correct the mistake. 
Logical Errors:
These occur when the program runs but produces incorrect results (e.g., failing to detect double bookings).
Fix: Debug the code by checking conditions, using print statements, and tracing logic. 
Runtime Errors:
These occur during execution (e.g., invalid input causing a crash).
Fix: Add input validation and error handling (e.g., if statements).

The system was tested to ensure all features work correctly. Key functions such as adding equipment, recording bookings, and searching were tested using different inputs. Valid inputs produced correct results, while invalid inputs (e.g., empty fields or duplicate bookings) triggered error messages.
During debugging, issues such as duplicate equipment entries, double bookings, and case-sensitive search errors were identified and fixed using if statements and input validation. Each function was tested individually (unit testing) and then as a whole system (integration testing).
Overall, the system performs reliably, handles errors effectively, and meets the required functionality.
[bookmark: _Toc228215128]Evaluation
The Student Equipment Booking System successfully meets its main objective of replacing the manual paper-based process with a more efficient digital solution. Key functionalities such as adding equipment, recording bookings, and searching records work as intended. The system effectively prevents issues like double bookings and improves accuracy and organisation.
One of the main strengths of the system is its simplicity and ease of use, making it suitable for staff with limited technical skills. The use of clear prompts and validation ensures that users can interact with the system with minimal errors. Additionally, the modular design makes the system easy to maintain and extend.
However, there are some limitations. The system currently uses in-memory storage, meaning data is not saved permanently after the program closes. It also lacks a graphical user interface, which could improve user experience. Furthermore, the system is designed for small-scale use and may require optimisation for larger datasets.
Future improvements could include adding a database for persistent storage, implementing a GUI, and introducing user authentication. Overall, the system is functional, reliable, and meets its intended purpose, while still offering opportunities for enhancement.
During this project, I faced several challenges while developing the Student Equipment Booking System. One key challenge was preventing double bookings. At first, my program allowed the same equipment to be booked on the same date. I solved this by improving my use of if statements and loops to check existing bookings before adding a new one. Another challenge was handling incorrect or empty user inputs. I addressed this by adding input validation and clear error messages, which made the system more reliable and user-friendly. I also found it difficult initially to organise my code into functions, but this improved as I understood the benefits of modular design.
For future improvements, the system could include a database such as SQLite to store data permanently instead of using temporary lists. Adding a graphical user interface would also make the system easier to use. Other features like user login and reports could make the system more advanced.
Overall, I learned how to plan, design, test, and debug a program effectively. This project improved my problem-solving skills and confidence in using Python to build simple software solutions.


[bookmark: _Toc228215129]Conclusion
By introducing a computer-based solution, the system successfully addresses key issues such as double bookings, lost records, and inefficient tracking of equipment usage. The software meets its primary objectives by allowing staff to add equipment, record bookings, view schedules, and search for specific records in a simple and efficient manner.
The design and development process focused on keeping the system user-friendly, reliable, and scalable. The use of simple data structures such as lists and dictionaries ensures that the system remains easy to understand while still being effective in managing booking data. In addition, the implementation of functions, loops, and conditional statements has improved the structure and maintainability of the program. Built-in Python modules, such as datetime, help ensure accurate handling of booking dates and reduce the risk of input errors.
Overall, the system demonstrates how basic programming concepts can be applied to solve real-world problems in an educational environment. While the current version meets the core requirements, future improvements could include a graphical user interface, data storage using external files or databases, and enhanced reporting features.



[bookmark: _Toc228215130]Appendices
[1] Siso, Science and Research Equipment Booking Systems. Accessed: Apr. 27, 2026. [Online].
[2] Calira, Equipment Booking Software for R&D Labs. Accessed: Apr. 27, 2026. [Online].
[3] D. Duca, “Five research equipment booking systems reviewed,” Efficiency Exchange, Apr. 21, 2017. Accessed: Apr. 27, 2026. [Online].
[4] BookitLab, Lab Equipment Scheduling Software. Accessed: Apr. 27, 2026. [Online].
[5] Schedule it, Smart Equipment Booking and Tracking Software. Accessed: Apr. 27, 2026. [Online].
[6] https://www.w3schools.com/python/default.asp
[bookmark: _Toc228215131]References
[1] Python Software Foundation, Python 3 Documentation, 2026. [Online]. Available: https://docs.python.org/3/. [Accessed: 27-Apr-2026].
[2] A. S. Tanenbaum and H. Bos, Modern Operating Systems, 4th ed. Boston, MA, USA: Pearson, 2015.
[3] I. Sommerville, Software Engineering, 10th ed. Boston, MA, USA: Pearson, 2016.
[4] R. S. Pressman and B. R. Maxim, Software Engineering: A Practitioner’s Approach, 9th ed. New York, NY, USA: McGraw-Hill, 2019.
[5] G. van Rossum and F. L. Drake Jr., Python Tutorial, Python Software Foundation, 2026. [Online]. Available: https://docs.python.org/3/tutorial/. [Accessed: 27-Apr-2026].
[6] M. Fowler, UML Distilled: A Brief Guide to the Standard Object Modeling Language, 3rd ed. Boston, MA, USA: Addison-Wesley, 2003.
[7] J. P. Tremblay and R. B. Bunt, An Introduction to Computer Science: An Algorithmic Approach, McGraw-Hill, 2018.
[8] D. Knuth, The Art of Computer Programming, Vol. 1: Fundamental Algorithms, 3rd ed. Boston, MA, USA: Addison-Wesley, 1997.

image1.png
Main
Menu
Flowchart

#

#Elsell

#Elsell

#Elsell

#Else
function

Yes

Yes

Yes

Yes

Praceed to Add
Equipment
process

C—

Proceed o
Record Booking
process

C—

Proceed o
View/Show
Records

C—

Proceed o
Simple Search
process

C—

running,




image2.png
No

No

Yes

Yes

Start Optian

Yes

Yes

No

No





image3.png
st ¢
“Lapton” 23,

B

Pecond={*annt - "1-1-3026","Rdaw+2-1-2028%, FThndan 43120267, Rar 15170281,

da-trosond.valus ()

princChetior)
print(
print("ilcoms! <o Brisht Minds Equismont Tnvortony™)
princcrr)
wnie Toue
printC)
printC)
poinec
piniCn)
prant - plasss

FRTy —
2. fegister Bonking

5. Enat

en < anCinput(Pisase, encen youn enstee:n)
i on
o0 - input(*Please insart name of sauisment: )
1 au ot in stock
BNt (+The incentory can't Kesp this sart of equipnent.
print(
£ 4putCPloase dnsert nane ot squipnant: )

print CEquiprent added®)

nun - CputCPisase tnsert quanticy of sauianent: )
1 num >-25.

srdnt(Boyond invontony capasity’)

Srint(+)




image4.png
% Programming Concepts A Loy « |

o printCn)
num-ine Cinput *Ploase dnsent auantity of suvipment: )
printCQuantity sddes®)
princcn)
("D yau Wi Ta 5o Back? /0
e v
on - an(inoutC-7iease dnsent your cnsice: 1))

input (*Please tnsert Vit

g en =7

e - 3nouE("Plasse insent nane of equipnert: *)
15 eq not 1n stack

brint("Tho dnventory can't find tris scuipmont. *)
e

prntCEautment added)
= 1ntCLapUE("Plosso insort quantity of oquipent: "))
i oun

BrL0tCBeyont tnventary capacity®)

printCQuansity sudes®)
na - 3noutC"Plesse dnsent nane of stusent: *)
i o not in record
print("Hon nzno sddes”)
printCone sireody in records®)
- str(anout(-Piease dnsent date of booking in tre fallowing fomat x-kc-xxex: )]
peinecn)
prant("Sooking Asded.

BIESFRTORNEEIFIFAIIIAITEILEERLTRERY

" s on = 3
” for 3 17 racord
5 PrANTCTHS 15 8 1157 of S saves reconds: *, recard,)
" printCm)
o c2-40pu (D0 you wish to 5o Bsck Y/
“ I
o oh - Snout("Please dnsent your ohsice
“ eup ez - we
brea
10 e
101 T ——
102 g en
106 S-toput(CamaT can T hela you Fing?: %)
105 ssine
106 prinec)
101 Prant("Thors ars: *,stook.got(s),"",517)
105 eir s i
105 print ()
120 PrATEC"In record: *.record.ast())
1z IR
12 printCn

e et in eeoa. « remars caere1y




image5.png
@ Progremmag Concests A ey

222

3232322

oif on = 2
o9 = 3nout(*Ploase insort nans of sauipment: *)
55 eq nor 0 stook
print(Tne dnventory can's fing this squiznent.)
e
printCEquipront addsd®)
num — AntCinput(-Pissse Lnsers quantity sf equipent: *1)
5F oun 25
prant(Bsyond inventony capacisy®)
continue
printCuantity sadest)
i = inout(*Ploase nsort nans of studont: *)
if ra not 1 record
prantCtew e sades)

printClsmo alssady in roconds")
da - strCinput(*Plasso dnort cato of bosking in the folloning formst x-ax-cxsx
peneC)

printCssokdng ases.

olifen =3
for 4 1n recara
PrANTTRLS 15 8 List of 411 saved neconas: °, recand,)
print+)
c2-48pUt("Do vau wish to 30 back? Y/A: *)

sert youn enotee: 1)

2t iease tnsert vik: *)

olifon 4
a-toputCranat can 1 heta you Finar: )
i e e
print+)
prant{*There are: *,stock.aet(s), **.5:7s")
g s inn
print)
print(*In rocors
ar s in
princ()
[ —)
aif s in o
)
prant(There are: *, stock.vslues (s))

scord. t(3))

prant{*Ssaroh iten not found)
olifen s
pentCond ayet)
oo
pranEC*Invalis ofoice, please chooss 3 valid aption runbar. )

”




