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Variables, constants, inputs, outputs and assignments

Variable:
A value stored in memory that can change whilst the 
program is running.

#Program to calculate the VAT of an ex-VAT item.

vat_rate = 0.2

cost = input("Enter the ex-VAT price of the item: £")

cost = float(cost)

vat = round(cost * vat_rate,2)

total = cost + vat

print("Ex-VAT price was: £","{:.2f}".format(cost))
print("VAT is: £","{:.2f}".format(vat))
print("Total price is: £","{:.2f}".format(total))

Example annotated program: Python

Constant:
A value that does not change whilst the program is running 
and is assigned when the program is designed.

Assignment: Giving a variable or constant a value.

assignment

input

output

//Program to calculate the VAT of an ex-VAT item.

const vat_rate = 0.2

cost = input("Enter the ex-VAT price of the item: £")

cost = float(cost)

vat = round(cost * vat_rate,2)

total = cost + vat

print("Ex-VAT price was: £", (cost))
print("VAT is: £", (vat))
print("Total price is: £", (total))

Example annotated program: OCR reference language

input

output

assignment

constantconstant

variable variable
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The use of the three basic programming constructs: sequence, selection and iteration

Sequence Iteration with a count controlled loop

Selection Iteration with a condition controlled loop

x = 3 

MyVariable = 34 

New_Variable = x + MyVariable

if x > 90 then

output “a*”

else if x > 80 then

output “a”

else if x > 70 then

output “b”

else

output “fail”

end if

for i in range(10):

print(“Mrs Rollings”)

next counter

answer = “y”
while answer == “y”:

print(“Stay very still”)
answer = input(“Is the monster friendly? y/n”)

print('Run away!')
end while
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The use of the three basic programming constructs: sequence, selection and iteration

Selection Iteration with a condition controlled loop

select case x

case >90

output “a*”

case >80

output “a”

case >70

output “b”

…

case else

output “fail”

end select

do

name = input("Enter a chosen name: ")

until name.length < 4 or name.length > 12

Not supported by all languages, this iteration is different because it will 
execute the code inside the loop at least once.

Not supported by all languages, this construct is an alternative to using 
else if or elif commands.
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Data Type Definition Examples

Integer A whole number. 1, 5, -63, 247

Float A number with a decimal 

point

1.5, 3.14159, -0.47, 2.0

String A block of text (designated 

with ‘ marks in Python).  Any 

numbers contained within a 

string are treated as text and 

cannot be used in 

calculations

‘Python’, ‘ICT’, ‘Hilbre High’, 

‘3’

Array (called List in 

Python)

A list of data stored in a 

structured way.  Represented 

with [ ] in Python and values 

separated with a comma.

[‘Python’, ‘programming’, ‘is’, 

‘awesome’]

Comment A comment in the code which 

is ignored by the computer. 

Useful for leaving instructions

# This line creates a variable 

called myBox

Data types
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Casting operations

Casting:

A process that converts a 
variable's data type into 
another data type.

Examples

cost = int(cost)

cost = str(cost)
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Basic string manipulation

Assuming that a string called name is assigned the value: “Hilbre12345”:

To return the length of a 
string:

l = len(name) 

To return the string in 
uppercase:

upperC = name.upper()

To return the string in 
lowercase:

lowerC = name.lower()

To return the 5th character 
of the string:

char = name[4:5]

OCR Reference Language:
l = name.length

OCR Reference Language:
up = name.upper

OCR Reference Language:
low = name.upper

OCR Reference Language:
char = name.substring(4,1)
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Basic file handling operations: Opening a file



J277 - 2.2 Programming fundamentals

Basic file handling operations: Reading a file
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Basic file handling operations: Writing to a file
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Use of records

Most languages let you define your own data structures in the form of records.

Record ticket

string filmName
int seatNumber
real price

endrecord

An example:

Create a fixed 
record structure 
by giving a data 

type and name for 
each filed. 

Create records by giving 
values for each field

Use the variable and field 
name to access the values

Record: A data structure that stores related values of different data types.

Field: An element of a record used to store one piece of data.

Ticket1 = ticket (“Data Force“, 16, 7.50)

Print (ticket1.seatNumber)

16
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The use of records to store data & SQL to search for data

Structured query language (SQL): SQL is a programming language used for interrogating a 
database.
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The use of records to store data & SQL to search for data

Structured query language (SQL): SQL is a programming language used for interrogating a 
database.
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Arrays
An array is a series of memory locations – or ‘boxes’ – each of which holds a single item of 
data, but with each box sharing the same name. All data in an array must be of the 
same data type.

All the data in an array must be 
of the same data type.  In this 
example all the data  items are 
integers.

The size of an array is declared 
when the program is written.

For example, imagine that a score table in a game needs to record ten 
scores. One way to do this is to have a variable for each score:

Instead of having 
ten variables, 
each holding a 
score, there could 
be one array that 
holds all the 
related data:
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2D 
Arrays

A 2D array is also known as a matrix (a table of rows and columns).
To create a 2D array of integers, take a look at the following example:

We can access individual 
elements of the 2D array 
using indices. For 
example, matrix[0][0] 
refers to the element at 
the first row and first 
column, which is 1. 

In this example, we 
create a 2D array (a list 
of lists) called matrix. 
Each inner list 
represents a row, and 
the outer list represents 
the entire 2D array. 

We can modify elements 
of the 2D array by 
assigning new values to 
specific indices. In the 
example, we change 
matrix[1][0] to 10 and 
matrix[2][2] to 15. 

Similarly, matrix[1][2] 
refers to the element at 
the second row and 
third column, which is 6. 
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Sub programs (functions and procedures) to produce structured code

To create a reusable program component.
Returning a value to be used in the program.

The purpose of a 
function:

A sub program that DOES return a value.A function:
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Sub programs (functions and procedures) to produce structured code

To produce structured code that is easier to read and debug.The purpose of a 
procedure:

A sub program that DOESN’T return a value.A procedure:
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Random number generation


