Program Design – Refining Main Algorithm Steps	Task 1
Refinement is the process of further describing how an algorithm should be implemented.  Each step of the main algorithm is broken down into smaller and smaller steps until the entire solution is clearly defined.
1. [bookmark: _Hlk112140757]Read data from file into parallel arrays (OUT: city(), date() ,nitrogen() ,matter() )
2. Display the lowest NO2 level with the associated City and Date (IN: nitrogen() )
….
Refinements of the first two steps of the pollution algorithm, used in the Data Flow, task are shown below.
1.1 	Open a connection to the pollution file
1.2 	Loop for each line of pollution data in the file
1.3 		Get values for city, date, nitrogen and matter
1.4	End fixed loop
1.5	Close file
Step being refined

2.1	Set minimum to the first element of nitrogen()
2.2	Set position to 0Refinement steps

2.3	Start a fixed loop from the second element of nitrogen() to the end
2.4		If the current value in nitrogen() is less then the current minimum
2.5			Set the minimum to the current value in nitrogen()
2.6			Set position to the current loop index  
2.7		End if
2.8	End fixed loop
2.9	Display the city name at city(position)
2.10	Display the date at date(position)

It is possible to further refine the refinements if more detail is requiredStep being refined
Refinement steps

1.3.1 	Remove the end of line character
1.3.2	Split the line using commas as separators
1.3.3	Store the first value in city()
1.3.4	Store the second value in date()
1.3.5	Store the third value in nitrogen()
1.3.6	Store the fourth value in matter()

Question 1	(13 marks)
A program is required to process sales data for a toy shop.  The data is currently stored in a csv file which includes the following information on each line of the file: manufacturer, toy name, minimum age, category, price.
For example:  Lego,Police Station,8,Building,29.99
Refine steps 1, 2, 3 and 5 of the main algorithm shown below:
	1.
	Read data from the sales file into five parallel arrays 
OUT: manufacturer(), name(), age(), category(), price()
	

	2.
	Display the manufacturer and name of the most expensive toy sold 
IN: manufacturer(), name(), price()
	

	3.
	Display the average price of all the toys sold that are suitable for children younger than 5 
IN: age(), price()
	

	4.
	Store a list of the manufacturers of toys that have been sold in the “puzzle” category 
IN: manufacturer(), category()
OUT: toyList()
	4.1 	Create an array called toyList
4.2	Start a fixed loop for each element of category()
4.3		If the current value in category() = “puzzle”
4.4			Add the current value in manufacturer to the		toyList array
4.5		End if
4.6	End fixed loop
4.7	Return toyList

	5.
	Display the above list of toy manufacturers 
IN: toyList()
	



Question 2	(3 marks)
In step 4 a list of puzzle manufacturers is stored in an array called toyList.  The sales data is likely to contain instances where more than one puzzle is sold from the same manufacturer.  

Further refine step 4.4 above showing how you can ensure each manufacturer is stored only once in the toyList array.
2

