Program Design – Refining Main Algorithm Steps	Task 2
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.
…
5. Display the dates the NO2 level fell below 20 in a selected city (IN: city(), date(), nitrogen() )
Refinement of step 5 of the pollution algorithm, used in the Data Flow, task is shown below.Step being refined

5.1	Get cityName from user
5.2	Start a fixed loop for each element of nitrogen()Refinement steps

5.3		If the current value in nitrogen() < 20 and cityName = city(current loop index)
5.4			Display date(current loop index)
5.5		End if
5.6	End fixed loop


Question 1	(15 marks)
Each of the schools in Alba Local Authority submit their annual spending in the form of a csv file.  A program is required to calculate spending patterns that will be used to decide on next year’s budget.  The submitted file includes the school’s name, one of the following spending categories (wages, utilities, maintenance, purchases), a short description and the amount spent.  A sample of the files submitted by two schools are is shown below.
	Penny High School,wages,teacher staff wages,3900025
	Penny High School,purchases,teacher diaries,242.45
	Penny High School,purchases,printer paper,1201.70
	…
	Marvale Primary School,wages,teacher staff wages,1260040.24
	Marvale Primary School,maintenance,total window repairs,12045
	…

Refine steps 2 to 5 of the main algorithm shown below:
	2.
	Find the cost of the least expensive window repair 
IN: description(), cost()
OUT: windowRepair

(5 marks)
	One mark each for:
· identifying the first window repair cost
· store an initial minimum value
· fixed loop for length of any array
· minimum value correct by end of fixed loop 
(if condition and correct updating of value )
· return minimum
Sample Answer
2.1	Start a fixed loop for the length of cost()
2.2		If the current value in description() = “total windows repair”
2.3			Set minimum to current value in cost()
2.4			Set currentPosition to current loop index
2.5			Exit fixed loop
2.6		End if
2.7	End fixed loop
2.8	Start a fixed loop from currentPosition+1 to the end of cost()	
2.9		If the current value in description() = “total windows repair” and the 	current value of cost() < minimum
2.10			Set minimum to current value in cost()  
2.11		End if
2.12	End fixed loop
2.13	Return minimum


	3.
	Find and store the number of entries for each of the four spending categories
IN: category()
OUT: wagesCount, utilitiesCount, maintenanceCount, purchasesCount

(4 marks)
	One mark each for:
· set counts to 0
· fixed loop for length of category
· counts incremented correctly within an appropriate if structure
· return all four counts
Sample Answer
3.1	Set wagesCount to 0
3.2	Set utilitiesCount to 0
3.3	Set maintenanceCount to 0
3.4	Set purchasesCount to 0
3.5	Start a fixed loop for the length of category()
3.6		If the current value in category() = “wages”
3.7			Increment wagesCount by 1
3.8		Else if the current value in category() = “utilities”
3.9			Increment utilities Count by 1
3.10		Else if the current value in category() = “maintenance”
3.11			Increment maintenance Count by 1
3.12		Else 
3.13			Increment purchasesCount by 1
3.14		End if
3.15	End fixed loop
3.15	Return wagesCount, utilitiesCount, maintenanceCount, purchasesCount


	4.
	Calculate the total wage bill for just the Primary School staff in the whole Local Authority
IN: school(), category(), cost()
OUT: primaryWages

(4 marks)
	One mark each for:
· set primaryWages to 0
· fixed loop for length of array (school, category or cost)
· primaryWages incremented correctly within an appropriate if structure (conditions: school includes Primary and category = wages)
· return primaryWages
Sample Answer
4.1	Set primaryWages to 0
4.2	Start a fixed loop for the length of school()
4.3		If the current value in school() includes “Primary” and the current value in 	category() = “wages”
4.4			Increment primaryWages by the current value in cost()
4.5		End if
4.6	End fixed loop
4.7	Return primaryWages

	5.
	Write a summary of spending to a new text file that includes: the least expensive window repair, the number of entries for each category and the total Primary School wage bill
IN: windowRepair, wagesCount, utilitiesCount, maintenanceCount, purchasesCount, primaryWages

(2 marks)

	One mark each for:
· open and close file
· write all six values to the file

Sample Answer
5.1 	Create and open a connection to a new file file
5.2 	Write windowRepair to file
5.3	Write wagesCount to file
5.4	Write utilitiesCount to file
5.5	Write maintenanceCount to file
5.6	Write purchasesCount to file
5.7	Write primaryWages to file
5.8	Close file
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