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[bookmark: _bqowlylmjq8n]Key Terms & Definitions
	1
	Binary
	A number system that contains two symbols, 0 and 1. Also known as base 2

	2
	Denary
	The number system most commonly used by people. It contains 10 unique digits 0 to 9. Also known as decimal or base 10

	3
	Hexadecimal 
	A number system that contains sixteen symbols, 0-9 and A-F. Also known as base 16

	4
	Place value / placeholder
	The value of the place, or position, of a digit in a number

	5
	Character set
	A mapping of keyboard characters to numbers used to represent those keyboard characters in a computer system

	6
	ASCII
	American Standard Code for Information Interchange. A 7-bit character set for representing English keyboard characters.

	7
	Pixel
	The smallest identifiable area of an image or computer screen

	8
	Bit
	A single symbol in a binary number. Either 1 or 0

	9
	Bit pattern
	Any sequence or more than one bit

	10
	Nibble
	A bit pattern which is four bits long

	11
	Byte
	A bit pattern with which is eight bits long

	12
	Kilobyte
	1000 bytes

	13
	Megabyte
	1000 kilobytes

	14
	Resolution
	The number of pixels in an image

	15
	Colour depth
	The number of bits used to store each pixel

	16
	Bitmap
	A digital image made up of a grid of pixels

	17
	Vector graphic
	A digital image made up of lines and shapes described using mathematics

	18
	Compression
	Reducing the amount of storage needed to represent a file 

	19 
	Lossy compression
	Information is lost during the compression of a file

	20
	Lossless compression
	No information is lost during the compression of the file

	21
	MIDI
	Musical Instrument Digital Interface. A way to connect devices that make and control sound

	22
	Metadata
	Data that provides information about other data. For example, the file size of an image is considered part of the image metadata
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Converting 30 to binary

Step 1: Write down the binary placeholders. 

	32
	16
	8
	4
	2
	1



Step 2: Find the largest placeholder that is less than or equal to the denary number. Write a 1 underneath this placeholder.

	32
	16
	8
	4
	2
	1

	
	1
	
	
	
	



Step 3: Subtract placeholder from the original number

30-16 = 14

Step 4: Repeat this process with the result until you’re left with 0

	32
	16
	8
	4
	2
	1

	
	1
	1
	
	
	



14-8 = 6

	32
	16
	8
	4
	2
	1

	
	1
	1
	1
	
	



6-4 = 2

	Converting binary (base 2) to denary (base 10)

Converting 100101 to denary

Step 1: Write the placeholders over your binary number (start on the right):

	32
	16
	8
	4
	2
	1

	1
	0
	0
	1
	0
	1


 
Step 2: List all the placeholders with 1 underneath:
· 32
· 4
· 1

Step 3: Add up your list

32+4+1 = 37

Converting denary (base 10) to binary (base 2) - continued


	32
	16
	8
	4
	2
	1

	
	1
	1
	1
	1
	



2-2 = 0

Step 5: Fill in the remaining placeholders with 0s

	32
	16
	8
	4
	2
	1

	0
	1
	1
	1
	1
	0



Therefore 30 in base 2 is 011110
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How to convert between units of data

In binary, 8 bits (individual 1s and 0s) make up a byte. The prefixes kilo-, mega-, giga-, tera-, … are used to express increasingly large quantities of bytes.

1 kilobyte = 1000 bytes
1 megabytes = 1000 kilobytes
1 gigabyte = 1000 megabytes
1 terabyte = 1000 gigabytes 
	[image: ]
ASCII conversion table - shows characters and their corresponding character codes

Character sets, such as ASCII and Unicode, are used in computers to represent symbols such as letters, numbers and punctuation marks in binary.

For example, in 8 bit ASCII, WHEATLEY PARK SCHOOL would be represented as 01010111 01001000 01000101 01000001 01010100 01001100 01000101 01011001 00100000 01010000 01000001 01010010 01001011 00100000 01010011 01000011 01001000 01001111 01001111 01001100 





	Bitmap images

Bitmap images use a grid of pixels, each with an assigned colour, to represent an image. 

	00
	00
	00
	00
	00

	00
	11
	11
	11
	00

	00
	11
	11
	11
	00

	00
	00
	10
	00
	00

	00
	00
	10
	00
	00

	01
	01
	01
	01
	01


A bitmap image with a colour depth of 2 bits and a resolution of 5x6

Vector graphics

An alternative method of presenting images is using vector graphics which works by describing the shapes in the image mathematically. To view the image, a program that can interpret the image code must be used.

[image: ]
Part of the code for a vector graphic image 
	Lossy compression

Lossy compression is typically used on data such as images and video. This is because some data about an image of video is lost, although it will reduce the quality of the image or video the viewer can still see/view the image.

Lossless compression

Lossless compression is used when it is critical that, when the data is uncompressed, the original data can be reconstructed. This type of compression is often used to compress text so that all the letters in the text can be reconstructed and the text can be understood.

If lossy compression was used on a text file containing a program, the program would no longer work because characters would be removed by the compression algorithm.

[image: ]
This is what a Python program might look like if you tried to apply lossy compression to it






	Hexadecimal numbers

Hexadecimal uses the same first ten digits (0-9) as denary. It then has six more digits (A-F) to represent the numbers 10-16.

Hexadecimal numbers are often used because they’re easier for humans to work with. 

Hexadecimal numbers take up the same amount of storage space as binary numbers because they’re stored as binary in memory. 


Converting binary to hexadecimal

Converting the 8 bit binary number 10011100 into hexadecimal: 

Step 1: Split the binary number into two four bit nibbles 
	
	8
	4
	2
	1

	1
	0
	0
	1



	
	8
	4
	2
	1

	1
	1
	0
	0





Step 2: Calculate the value of each nibble in binary

8+1 = 9

8+4 = 12

Step 3: Translate these values into hexadecimal

9 → 9

12 → C

Step 4: Write down the final hexadecimal number

9C
	Converting denary to hexadecimal

Step 1: Convert the denary number to binary using the method here

Step 2: Use the method on the left to convert the binary number to hexadecimal

Converting hexadecimal to binary

Converting 4E to binary

Step 1: Convert each hexadecimal digit to decimal

4 → 4

E → 14

Step 2: Convert each denary number to a four bit binary nibble

4 → 0100

14 → 1110

Step 3: Write down the final binary number

01001110
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