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[bookmark: _Toc228878874]Introduction
This assignment aims to demonstrate an understanding of the syntax, semantics and software constructs of programming language. The task given is to deploy a programming language in developing a program as part of a university wide initiative to promote digital innovation to design, code and test a prototype for a smart parking lot management system. This system will be used in the University’s multi-zone car park.
[bookmark: _Toc228878875]Task One
For the first task the flowchart given has been implemented as described.
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Four test cases will be run to determine if there are any errors and if so, what the observed output is, the error type and a brief explanation. The test cases will be presented in the table below, with screenshots of the errors below the table in the order of the test case.
To continue with the test cases to see if more errors are in the code, the errors found will be fixed and explained in Task two.
	Test Case
	Observed Output
	Error Type
	Explanation

	A
	Failed to run program to completion
	Syntax
	Due to the two different types of ways it has been written the program does not recognise SpacesPerZone/Spaces_Per_zone as being the same 

	B
	Unable to input multiple occupancy status
	Logical
	The program is supposed to be able to allow the user to input whether a space is occupied or free for the number of spaces per zone it has, in this test it only counts the first input

	C
	Wrong input type caused program to stop running
	Syntax
	Due to test case C having a symbol input (%) the program stops due to the input being invalid

	D
	Wrong output at end of code
	Logical
	The program makes it all the way through however it is unable to correctly identify what zone has the most free spaces and how many spaces are free



Test A
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Test B
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Test C
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Test D
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[bookmark: _Toc228878876]Task Two
In task two the program logic has been corrected and re-tested, the same test cases in task one will be used, some of the screenshots will be reused as the code was fixed between test cases in the previous task to better show the errors that occurred during the implementation of the flowchart. 
	Test Case
	Observed Output
	Was the issue resolved?
	Explanation

	A
	Program continued once correct syntax was used
	Yes
	To fix the first error Spaces_Per_Zone was changed to SpacesPerZone as that was the variable set

	B
	Program recognised input for occupancy status
	Yes
	If, else decision was changed to If, elif, else as the program had different outcomes depending on the input being occupied, free or invalid

	C
	Wrong input type causes program to stop
	No
	Due to defining OccpuancyStatus as an integer the program does not accept the symbol % and stops running

	D
	Now correctly display zone with most free spaces and the number of spaces
	Yes
	Replaces the if, if not decision with a while loop and set the variable of total spaces to be NumberofZones*SpacesPerZone



Test A
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Test case B
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Test case C
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Test case D
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In this task a review will be conducted on what difficulties were faced when handling different data for multiple zones without using advanced data structures. It will also expand on how this affected the programs efficiency and design.
One of the difficulties faced when handling data for multiple zones was trying to implement the while loop too often, due to seeing the flowchart had a feedback loop in it, assumptions were made that to get the program to work a while loop would be needed however that was not the case. This drastically increased the amount of time spent on the code as when trying to implement it with or without the while loop it was difficult to work out what was causing the program to not work as intended. For example, the biggest issue when implementing the code was for the program to not repeat the input OccupancyStatus indefinitely, despite changing the decision making to see if it made a difference, with the rest of the code underneath already being implemented it was difficult to know whether the changes were correct or not. As the line of code that determines if the occupied_count got a +1 was originally a while loop it caused confusion as to what was wrong with the code and as a result time was spent working on something that turned out to be correct decision. When initially programming the code, the inputs for OccupancyStatus were only two different decisions, if the OccupancyStatus<=1, else print(“Invalid Status), having implemented the code this way a solution to the indefinite loop problem was not found.
Another difficultly was due to the multiple loops, it was difficult to get the code to implement the differents steps in order as slight changes to the code would make running the program lose all the progress made and make the code underneath the changes, be in the incorrect positions causing multiple syntax errors to occur at the same time. When this would happen, it was very time consuming to rearrange the code to the correct positions with mistakes that could happen such as accidently removing part of the code or even deleting a whole line, this happened often during the development of the program which made it difficult to keep track of what was in the process of being worked on and what changes would need to come next.
Having so many defined values got confusing as it was difficult to determine if there was a problem with them or if it was the way the code had been implemented, with a greater understanding of coding this will not be as much of an issue, however at the current level this did provide a challenge and caused work to be done analysing the different values and how they would interact with the implemented code.
Throughout the implementation of the code there was numerous other errors that would occur however they did not prove to be as long lasting as the OccupancyStatus. Some of these errors involved were the printing of “Invalid Status” indefinitely, occupancy_percent not being recognised as a set variable and the printing of “Warning! Occupancy nearly max” also being set on a loop indefinitely.
Once the code was complete and working correctly the programs design and efficiency was good however due to following a flowchart with errors and multiple loops, it was made more time consuming to create the code correctly and work out what parts were errors and what was necessary for the program to run correctly.


Task Four
In task four a review on the specific programming concepts that were the most difficult during the module and how these challenges were overcome.
As spoken about in the previous task loops were the most difficult challenge during the module, while working on this assignment it helped to understand them better as through trial and error and making various changes to the code you can see how they interacted with different aspects of coding and the different error messages you receive. An example of this would be, making a decision to use a for loop or while loop, due to the difficulty of getting the inputting OccupancyStatus to not be indefinite, the code was changed multiples times to try to incorporate the for loop as a way to set the parameter to only prompt the input for the amount of spaces and zones set however when trying to implement this it did not work well with the rest of the code already written. Despite this, working this way helped with the understanding of the differences and the uses of the two different loops and when it is best to implement them to the code. Adding a Boolean was also tested for the OccupancyStatus as due to the two decisions that could be made, the true or false function seemed to be the least complicated was to implement it, but would not produce the correct outcome and after trying to change sections of the code to get it to work the integer was implemented instead. Originally this was implemented with just an if, else but as previously discussed this was not viable.
Another concept that was misunderstood was the if statement, various times while trying to get the code to work it was implemented in places thinking that it would work however ended up just causes further issues, due to the feedback loop of the OccupancyStatus it was added to lines 24 and 26 in hopes that the program would recognise that it would need to move on to the next step, this did not solve that issue with the program and it was later found that thee issue was with the placement of the zone_counter and it not getting counted as the loop came to an end. 
Due to the difficulties with getting the code to work correctly test case A was the most used of the test cases and would help with understanding where the code was going wrong, it helped identify the problem at the end of the code where it would tell you the zone with the most free spaces and the amount of spaces available within that zone. Test case D was also useful as it had different number of zones and spaces which allowed the testing of the percentage and to confirm if the issue with the most free spaces and the number of spaces had been fixed. Test case B allowed the testing of the warning display for over eighty percent capacity, while Test case C made sure that the program would not accept any number except what was specified for OccupancyStatus, it also showed what would happen should the user input something that was not an integer.
Running the test cases helped me understand what aspects of the flowchart were incorrect or not needed, this was incorporated through trial and error. It highlighted which category of error it belonged to as when running the program pycharm would state whether the error came from syntax or if it was a logical one. Throughout working on this assignment, knowledge and experience was gained on the various errors pycharm would display making it more seamless to understand how to fix a mistake or where the code had been implemented incorrectly.
When starting this assignment one of the biggest problems was understanding the context of the flowchart and what decisions would be appropriate for each step, being able to use test cases while implementing the code helped with understanding when it was necessary to use a loop instead of an if statement and when and if statement needed the addition elif or if the code would work with just and else statement. 
The greatest challenge during this assignment was knowing the code was flawed, this caused time analysing or changing every aspect of the code to see what worked and what didn’t and would make it so time was spent on aspects that did not need correcting, overall this helped with understanding the code and why it wasn’t working at intended and enhanced knowledge of what was being achieved with implementing the flowchart.
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