
Computer Science Year 9—Unit 9.1: Data and Data Representation—Knowledge Organiser 

Lesson 4—Binary Addition 

Overflow Error: An error which occurs when the result of 
two 8-bit binary numbers being added together results in a 
number higher than 255, which would require 9 bits to show.  

Lesson 3—The Binary Number System 
 

Denary: Base 10 numbering system. 
Binary: Base 2 numbering system. 

Binary number = 10101010 

Denary number = 128 + 32 + 8 + 2 = 170 

Lesson 2—Data, Information and Storage 

 

Data: Raw facts and figures with no context or meaning. 
 

Information: Data that has been processed to give it 
context and meaning. 
 

 

 

Lesson 1—Introduction 

    Any type of data that the computer deals with must to be 
converted into a binary number for the computer to process it. 

 

Magnetic Storage Devices:  Use minute magnetic particles 
or 'domains' to store data. 

 

 

 

Optical Storage Devices:  A laser beam burns tiny dark pits 
on to the surface of the optical 
disk.   If a pit is present, this can 
represent a data bit being '1' and if 
no pit is present, this can 
represent a data bit being '0'. 

 

Solid State Storage Devices:  Holds data using electronic 
switches.   If the switch is 
open, it represents a '1',  
since it retains an electric 
charge.   If it is closed, it 
represents a '0’. 

Bit 1 binary digit  Terabyte (TB) 1,024 GB 

Byte 8 bits  Petabyte (PB) 1,024 TB 

Kilobyte (KB) 1,024 bytes  Exabyte (EB) 1,024 EB 

Megabyte (MB) 1,024 KB  Zettabyte (ZB) 1,024 EB 

Gigabyte (GB) 1,024 MB  Yottabyte (YB) 1,024 ZB 

Input Processing Output 

Numbers Calculate Wages 

Text Format size and colour Letter 

Image Combine to make a collage CD Cover 

Voltages Plot voltages Graph 

Video Clip Cut and change the order Film 

128 64 32 16 8 4 2 1 

1 0 1 0 1 0 1 0 

Lesson 5—Representation of Text 
ASCII Set: Universally accepted binary numbers for each 
keyboard character.  

Mark Dean:  Co-creator of the IBM personal 
computer released in 1981.   Contributed to the 
development of the  colour PC monitor, the first 
Gigahertz chip and the  Industry Standard 
Architecture (ISA) system bus.   First African-

American to become an IBM Fellow. 
Grace Hopper:  American computer scientist and 
United States Navy rear admiral.   One of the first 
programmers of the Harvard Mark I computer.  
 Pioneer of computer programming who invented 
one of the first linkers.   Popularized the idea of 
machine-independent programming languages.  
 Led to the development of COBOL, which is still 

    in use today. 

Lesson 6—Representation of Images 
 

Ada Lovelace:   Known for her work on Charles 
Babbage's proposed mechanical general-purpose 
computer, the Analytical Engine.  Widely regarded 
as the first to recognise the full potential of 
computers and one of the first computer 
programmers 

 Bitmap: Images that are made up of rows of “dots” called 
“pixels” (picture elements), with each pixel being represented 
by a binary number. 
Metadata: Data about the image. 
Resolution: How many pixels there are in an inch on the 
screen. 
Colour Depth: How many binary numbers are used to 
represent the colours. 



Lesson 7—Representation of Sound 

 Each sample for a digital file takes up space.   The more 
samples you have the higher the file size. 
 Each sample is stored as a binary number.   The more binary   
  digits used, the larger the file size.   This is known as  
            the bit rate. 

Lesson 8—Search Algorithms 
 

Linear Search: A simple method of searching, in which the 
search moves from one item to the next in sequence, until 
either a match is found or end of the data is reached with no 
match found. 

Binary Search: A method of searching in which the data 
being searched is halved with every step.  The data must be 
sorted into order before searching.  

Lesson 10—Boolean Logic 

Logic: We take inputs (known rules) and produce a sensible 
output, based on these rules (inputs). 
Boolean Logic: How the CPU makes decisions based on the 
inputs it gets. 
Truth Table: Used to record / write down all of the inputs 
that a logic gate can have and the outputs that are produced 
from its operation. 
AND: If both A and B are True then the output is also True, 
otherwise it is False. 

OR: If either or both A, B are True then the output is also 
True. 

NOT: Produces an output that is opposite to the input. 

Lesson 9—Sorting Algorithms 

Sorting Algorithm: A set of instructions to sort data in a 
particular way. 
Bubble Sort Algorithm: A set of instructions to sort data by 
repeatedly stepping through a list of data, comparing each 
pair of data it comes across and swaps them if it is wrong. 
Merge Sort Algorithm: A set of instructions to sort data by 
repeatedly dividing a list into two smaller lists until the size 
of each list becomes one and then putting the data back 
together in the correct order. 
Insertion Sort Algorithm: A set of instructions to sort data 
by stepping through a list of data and for each item it finds it 
compares with the previous item(s) of data.  

   Logic Circuit: When two or more logic gates are placed  
 in series.  
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