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1. Introduction
Parking is something most people don’t think about until it becomes a problem. At busy places like universities, hospitals, airports, and city centres, finding a space can be stressful, especially when there is no clear information about which areas are full. Smart parking systems help solve this by monitoring spaces and giving real‑time updates. For this assignment, I created a simple version of such a system using Python, based on a flowchart provided in the assessment brief.
The aim of the program is to help the university manage its parking zones more effectively. The program asks the user for the number of zones, the number of spaces in each zone, and whether each space is occupied or free. It then calculates how many spaces are taken, the occupancy percentage, and whether the zone is above 80% capacity. It also identifies which zone has the most free spaces.
One challenge was that the flowchart we were given had mistakes in it. The first task required me to follow the flowchart exactly, even though I could see the errors. This helped me understand how important it is to design flowcharts carefully, because any mistake in the diagram becomes a mistake in the program. After creating the uncorrected version, I tested it with different inputs, identified the issues, and then wrote a corrected version that fixed the problems.
This assignment helped me understand loops, counters, input validation, and how logic flows through a program. It also showed me that programming is not just about writing code — it’s about understanding the structure behind it.


2. Task 1a  – Implementation of Flowchart (Uncorrected)
The first version that follows the given flowchart exactly, even though it has mistakes.
The corrected version, which fixes those problems.
I also include my test results, explanations, and reflections about what I learned from this module.

The first task was to translate the flowchart directly into Python. Even though I could see the flowchart had several logical issues, I had to ignore them and follow it exactly. This was harder than I expected because I’m used to fixing mistakes as I go, but here I had to force the program to behave incorrectly
Translating the flowchart into Python step by step was more challenging than I expected. Because the flowchart had mistakes, I had to write code that I knew was not logically correct, just to match the diagram. This felt strange at first because normally, when I write code, I try to fix problems as I go. In this task, I had to ignore my instincts and follow the flowchart exactly, even when it didn’t make sense.
One example of this was the input validation. The flowchart shows the “Invalid Status” message before the actual validation check. This meant that if I followed the flowchart literally, the program would display the warning even when the user entered a correct value. I had to force the program to behave this way, which helped me understand how important it is for flowcharts to be accurate. A small mistake in the design can lead to confusing behaviour in the final program.

Another issue was the placement of calculations. The flowchart calculates the occupancy percentage inside the inner loop, which means it calculates the percentage after every single parking space instead of once per zone. This caused the program to print the percentage multiple times, which is not how a real system should behave. But because the assignment required me to follow the flowchart exactly, I had to reproduce this behaviour.
I also struggled with the nested loop structure. The flowchart jumps between conditions quickly, and it took me a while to understand how the zone counter and space counter were supposed to work. I had to run the program several times just to see how the counters changed. This helped me understand how loops interact with each other, especially when one loop is inside another.
Overall, implementing the flowchart exactly as it was helped me see how important it is to plan a program properly. If the flowchart is wrong, the program will also be wrong, even if the programmer writes the code correctly.


Main Problems in the Flowchart
· It prints “Invalid Status” before checking the input.
· It increments the space counter even when the input is wrong.
· It calculates occupancy inside the inner loop, so it prints the percentage after every space.
· It updates the “zone with most free spaces” even when it shouldn’t.


3. Uncorrected Version Screenshots
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Figure 1: Output of uncorrected program for Test Case A.
This shows repeated percentage outputs caused by calculations being inside the loop.
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Uncorrected program output Test A
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Uncorrected program output for Test B
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Uncorrected program output for Test C
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Uncorrected program output for Test D

The uncorrected screenshot has shown the full coding and after running it for a better understanding of the whole process


The assignment provided four test cases (A–D). I ran each one using the uncorrected program and recorded the results.

Table 1 – Test Inputs
	Test
	Zones
	Spaces
	Input per Zone

	 A
	 2
	 4
	 Z1: 1 1 0 0    Z2: 0 0 1 1

	 B
	 2
	 3
	 Z1: 1 1 1    Z2: 1 1 1

	 C
	 1
	 4
	 Z1: 1 2 0 %

	 D
	 2
	 3
	 Z1: 1 0 1    Z2: 0 0 1





4. Understanding the Flowchart
The flowchart begins by asking the user to input the number of zones and the number of spaces per zone. It then sets initial values for variables such as zone_counter = 1, space_counter = 1, and occupied_count = 0. The program enters a nested loop structure: the outer loop processes each zone, while the inner loop processes each parking space within that zone.
However, the flowchart contains several logical flaws:
Input validation is placed incorrectly. The flowchart displays “Invalid Status” before checking whether the input is invalid.
The space counter increments even when the input is invalid. This means invalid inputs still count as valid entries.
Calculations occur inside the inner loop. This causes occupancy percentages to be calculated repeatedly instead of once per zone.
The maximum free space logic updates incorrectly. It updates even when the current zone does not have more free spaces than the previous maximum.
Despite these issues, translating the flowchart directly into Python was harder than I expected. Because the flowchart had mistakes, I had to write code that I knew was not logically correct, just to match the diagram. For example, the flowchart increments the space counter even when the input is invalid. Normally, I would fix this immediately, but in this task I had to force the program to behave incorrectly. This made me realise how much programmers rely on accurate flowcharts. If the design is wrong, the code will also be wrong, even if the programmer writes it perfectly.
Another difficulty was understanding the order of operations. The flowchart calculates occupancy percentage inside the inner loop, which meant the program printed percentages multiple times. I had to follow this behaviour even though it felt wrong. This helped me understand how important it is to place calculations in the correct part of the loop structure. If a calculation is placed too early or too late, the whole program behaves differently.
I implemented the flowchart exactly as shown.
5. Flowchart 1 – Uncorrected Logic (Embedded Diagram)Start
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The program ran without crashing because all inputs were valid integers. However, the lack of proper validation meant that the program accepted any integer, not just 0 or 1. The occupancy calculations were correct only because the inputs happened to be valid. This test case also worked smoothly because all inputs were valid and identical. The program showed 100% occupancy for both zones. However, the flowchart’s flawed structure meant that the program printed some values earlier than expected. This test case exposed the biggest flaw: the program crashed when the user entered “2” or “%”. Because the flowchart does not include proper validation, the program attempted to convert invalid input into an integer, causing a runtime error. This test case worked, but the calculations were not always accurate because the flowchart does not reset variables correctly. The program also updated the “zone with most free spaces” incorrectly.Occupancy > 80%?
Zone = zone +1
Update max info
Display ‘warning’
Free_spaces = spaces - occupied_count
free_spaces > max?
Update max info
zone = zone + 1

Free_spaces> max?
Continue





6. Task 2 – Corrected Version and Re‑Testing
After identifying the issues in the uncorrected version, I rewrote the program to fix the flaws and ensure accurate behaviour. One of the biggest improvements in the corrected version was the input validation. Instead of letting the program crash when the user entered something invalid, I used a loop to keep asking until the input was correct. This made the program much more reliable and user‑friendly.
I also moved the occupancy calculation outside the inner loop. In the uncorrected version, the program calculated the percentage after every space, which produced confusing output. In the corrected version, the calculation happens only once per zone, which makes the results clearer and easier to understand.
Another improvement was fixing the logic for tracking the zone with the most free spaces. The flowchart updates this value even when the current zone has fewer free spaces than the previous maximum. In my corrected version, the program only updates the maximum when the current zone actually has more free spaces. This change made the final output much more accurate.
When I retested the corrected program, all four test cases worked as expected. The program no longer crashed, the calculations were accurate, and the output was clear. This showed me how important it is to structure a program properly and validate user input.

Input validation was added using isdigit() to ensure only valid numeric input is accepted.
Used while True loops to keep asking until the user gives the right input.
Moved calculations outside nested loops to avoid mistakes.
Improved messages so users understand clearly what happens


7. Corrected Python Program
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Figure 2: Output of corrected program for Test Case C
This shows the program re-prompting the user for valid input, demonstrating successful input validation.
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Corrected program for Test A
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Corrected program output Test B
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This screenshot shows the corrected program rejecting invalid input (e.g., ‘120%’) and re‑prompting the user until a valid value (0 or 1) is entered. This demonstrates that input validation now works correctly.
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This screenshot shows the corrected program detecting invalid inputs such as ‘2’ and ‘%’ and re‑prompting the user until a valid value (0 or 1) is entered. This confirms that input validation now works correctly in Test Case C.
Corrected program for Test C
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Corrected program for Test D

The corrected Python program was implemented and tested. Screenshots of the program before and after execution are included


Table 2 –Observed Output and Errors
Overall, the uncorrected program can run for the correct inputs, but any letters or symbols crash it.

	Test Case
	Observed Outcome
	Error Type
	Explanation

	A
	Occupancy percentage is printed multiple times per zone. “Invalid Status” message appears even when input is valid
	Logic Error
	This occurs because the flowchart places validation incorrectly and calculates occupancy inside the inner loop. 


	B
	Displays 100% occupancy but repeats output unnecessarily.
	Logic Error
	The calculation is executed inside the inner loop, causing repeated output instead of a single result per zone.

	C
	Program crashes when “2” or “%” is entered.
	 Runtime Error
	No input validation leads to a ValueError when converting invalid input

	D
	 Program runs but incorrectly identifies zone with most free spaces
	 Logic Error
	The maximum free space variable is updated incorrectly


 Flowchart 2 – Corrected Logic (Embedded Diagram)
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End

3

8. Table 3 – Re-Test (After Correction)
	Test Case
	Correct Output Summary
	Resolved Issue
	explanation

	A
	Correct occupancy displayed once per zone
	Yes
	The occupancy calculation was moved outside the inner loop

	B
	Occupancy 100%, warning displayed per zone
	Yes
	The condition for occupancy greater than 80% is now correctly placed outside the loop, ensuring the warning is displayed once per zone

	C
	The program rejects invalid input and asks again until the user enters 0 or 1
	Yes
	Input validation was added using a loop, preventing crashes and ensuring only valid values are accepted

	D
	 Shows correct free‑spaces count and correct best zone
	Yes
	The logic for tracking maximum free spaces was corrected, ensuring the correct zone is identified









After testing, all problems were fixed. The corrected version doesn’t crash, and all results make sense.
9.Task 3 – Improving Logic
While creating this program I saw how difficult it is to handle data for multiple zones without using lists or dictionaries.
For every zone I had to repeat the logic manually inside nested loops.
If I used lists, I could easily store results and calculate averages later. Another difficulty I faced was trying to manage the data for each zone without using lists or dictionaries. Because I am still learning Python, I found it hard to keep track of all the variables inside the nested loops. Sometimes I forgot to reset a counter or placed a calculation in the wrong place, which caused the program to behave incorrectly. If I had used lists, it would have been easier to store the occupancy values and process them later, but the assignment required a simpler approach. This limitation made the program harder to write, but it also forced me to understand the logic more deeply. Another limitation of not using data structures is that the program becomes harder to modify. For example, if I wanted to add a feature that shows the average occupancy across all zones, I would have to rewrite several parts of the code. With lists, I could simply store the occupancy values and calculate the average at the end. Without them, everything has to be calculated manually inside the loops.
In real‑world parking systems, data is usually stored in databases or cloud systems, and sensors automatically update the occupancy status. These systems rely heavily on data structures to store and process information efficiently. Working on this assignment helped me understand why professional systems need more advanced tools and why simple variable‑based logic becomes difficult to manage as the system grows.


Without advanced data structures:
The code is longer.
It’s harder to trace or update.
Efficiency is lower because everything happens one zone at a time.
Still, the assignment helped me practise using loops, if‑conditions, and validation without complex structures.
If the system were bigger, maybe for the real university car park, I would definitely use lists and maybe classes to handle each zone.
10.Task 4 – Reflection
When I started this module, I honestly found programming very difficult. I had never worked with Python before, and even basic things like indentation, loops, and input handling felt confusing. Sometimes I would write code that looked correct to me, but it would still crash or behave in a way I didn’t expect and this made me doubt whether I understood what I was doing or if I could continue with the programme
The flowchart task was especially challenging because I had to follow a design that didn’t fully make sense to me. I struggled to understand how each part of the flowchart connected to the next, and I often had to run the program several times before I realised why something wasn’t working. Even now, I still find some parts of Python challenging, especially when it comes to nested loops and keeping track of counters.
However, working through the test cases helped me build confidence. Every time the program crashed or produced the wrong output, I learned something new about how Python works. I also realised that struggling is part of the learning process. Instead of trying to avoid mistakes, I started using them to understand the logic better. This assignment didn’t suddenly make me an expert, but it did help me feel less intimidated by programming. I now understand the basics more clearly, and I feel more prepared to keep improving in future modules. Another thing I learned from this assignment is that programming requires patience. There were times when I felt stuck because the program kept crashing, and I didn’t understand why. At first, I thought this meant I wasn’t good at programming, but I realised that even experienced programmers spend a lot of time debugging. The important thing is not to give up but to test the program step by step until the problem becomes clear.
I also learned the importance of reading error messages. Before this module, I used to panic when I saw a long error message, but now I understand that the message usually tells me exactly where the problem is. This skill will be useful in future modules where the programs become more complex.
Overall, this assignment helped me build confidence. I still find programming challenging, but I no longer feel completely lost. I now understand how loops, conditions, and validation work together, and I feel more prepared to continue learning Python in the next stages of my course.

1. Input Validation
The hardest part was making sure wrong input didn’t crash the program.
At first, using int(input()) made the program crash when someone typed a letter.
Adding isdigit() solved that easily.
2. Loops and Counters
Nested loops were difficult for me.
I used to forget to reset the counter for each zone.
Testing different cases helped me see when values didn’t reset properly.
3. Conditional Logic
Using if occupancy > 80 for the warning felt simple, but realising where to place it mattered.
If I put it inside the wrong loop, it printed too many times.
So I thought carefully about indentation and structure.
4. Testing
Test Case C (taking invalid input like 2 or %) was the most useful because it showed exactly where the old logic failed.
Running real tests helped me understand the flowchart instead of just reading it.
5. Overall Learning
This work improved how I read logic diagrams and convert them into Python step‑by‑step.
I now understand loops, if statements, and integer validation better, and I feel ready for harder programming problems next year.
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