
 

Compression 
Introduction 

Compression software reduces the size of files. 

There are various reasons why the size of a file might need to be reduced: 

● Less storage space requirements 
● Faster download times – improving online experience 
● Faster steaming speeds of video/audio files 

There are two ways in which compression software might reduce the size of a file. 

Lossy Compression - This is when unrequired data is removed from a file. MP3s are an 
example of this where sound quality may reduce, but not to a point which is noticeable 
by the listener. 

Lossless Compression - This is when data is temporarily removed from the file, but added 
back (rebuilt) when the file is to be used again. Zip files are an example of this. They will 
need to be unzipped (extracted) to be useable again. 

 

Lossy Compression 

As already stated, this is when unrequired data is removed from a file. 

Regarding MP3s, certain frequencies that are not noticeable are removed reducing the 
data that the file contains but not giving any ‘noticeable’ drop in sound quality. 

When chatting online or via mobile phone networks, lossy compression is used to ensure 
that only a small amount of bandwidth is used and although sound quality reduces, it 
doesn’t affect the ability to understand the other person. 

Images are often compressed using lossy compression techniques. Details of the image 
may be lost but not impairing the overall quality. Lossy compression is especially important 
on websites where page load speeds can be seriously affected with image files that are 
large in size. 

Lossy compression results in a much smaller file, compared to the lossless compression 
method. 

 

Lossless Compression 

Lossless compression, although removes data temporarily, will later recreate the file 
exactly as it was. 

This type of compression looks at the sequencing of the data stored within the file and 
constructs an algorithm that can later reconstruct the file by reproducing the sequence 
of data. 

This type of compression doesn’t remove as much data as lossy compression, but does 
allow the file size to reduce and still retain the file’s original data. 
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Run Length Encoding (lossless example) 

Run length encoding is a simple form of lossless compression and demonstrates the nature 
of how lossless compression seeks to find patterns / sequences of data that can be 
removed and then reconstructed at a later date. 

Consider the following terrible attempt at a 1 bit image of a smiley: 

 

 

 

 

 

 

 

If we take the 2nd row for example, the data would ordinarily be 5 bits in length - 00000. 

However, run length encoding would focus on the pattern of 5 white pixels in a row and 
so would store the data (whilst the file is compressed) as 5W or 101   0, which uses 1 fewer 
bits. This is the principle of Run Length Encoding. As images increase in size, generally the 
patterns of similar shades increase in length and so the data required to store the pattern 
gets much smaller in relation to the original file’s data. 

 

Dictionary Coding (another lossless example) 

Dictionary coding is another form of lossless compression which looks to replace the file’s 
data with a reference to what the data is. 

Imagine a dictionary which contains all of the words in the English language. Imagine this 
dictionary was contained in a table with every word having a unique indexed location. 

Consider the following string, 23 bytes in size: 

“I love Computer Science” 

With dictionary coding, these words could be replaced with 
their reference (index location) in the dictionary. 

So the data would be stored (whilst being compressed) as 
11000 110110 1010101 1100011 which is just 25 bits. Which is far 
smaller. 

Yes, the dictionary would have to accompany the compressed 
file, however, for large files, the size of the dictionary doesn’t 
have a massive impact on the size of the compressed file. 

 

Questions (The question zone you choose must either match your target 
grade or be higher!) 
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Question Zone 1-3 

1. State 2 reasons why data may need to be compressed. [2] 
2. What happens during the process of lossy compression? [2] 
3. Explain what lossless compression is and provide 2 examples of lossless compression 

methods. [3] 

 

Question Zone 4-6 

1. Explain what lossless compression is and provide 2 examples of lossless compression 
methods. [3] 

2. Describe (using an example) how the ‘Run Length Encoding’ compression 
technique works. [3] 

3. A student wishes to reduce the size of a text file containing their revision notes for 
Computer Science. Which method of compression would be more effective, lossy 
compression or lossless compression? Explain your answer fully. [4] 

 

Questions Zone 7-9 

1. A student wishes to reduce the size of a text file containing their revision notes for 
Computer Science. Which method of compression would be more effective, lossy 
compression or lossless compression? Explain your answer fully. [4] 

2. Discuss the relative advantages and disadvantages of both lossy and lossless 
compression techniques. [4] 

3. A student wishes to compress an essay so that they can archive the file using 
minimal storage space. Discuss the suitability of both ‘run length encoding’ and 
‘dictionary coding’ in this scenario, explaining which would be more effective. [5] 
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Checklist: 
(highlight in red (student) or green (teacher) 
□ Date and title, clearly presented 
□ Spelling & grammar checked 
□ Question numbers in the margin 
□ Handwriting neat & legible  
□ Punctuation / Capital letters 

Keywords / Key Terms: 
Compression: The process of reducing the size of a file. 
Lossy Compression: A compression method which reduces 
the size of a file by permanently removing some of the file’s 
data. 
Lossless Compression: A compression method, which 
reduces the size of a file by temporarily removing some of 
the file’s data. 
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● State/Identify/Give/Name: Simply label a diagram, fill out a table or write a few words 
● Describe: Describing is ‘saying what you see’ (E.G.: A computer will have a CPU, Primary and Secondary storage etc) 
● Explain: Explaining is ‘saying WHY/HOW something is like that’. (E.G.: A computer will have a CPU so that it can process all of 

the data the computer needs to perform a range of tasks. Primary and Secondary storage is needed because…) 
● Discuss: Discussing is ‘looking at two sides of an issue, weighing up the two views and giving a conclusion’. Often these 

require a mini essay answer. (E.G.: New technology could be seen as being bad for the environment because…, but on the 
other hand, new technology has led to… In conclusion I believe that…) 

● Describe/Explain/Discuss using examples: Finally, if you are asked to give examples in any of these types of questions – YOU 
MUST GIVE EXAMPLES! 
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Reflections: 

 

Score
:  /  Percentage

:  %  Grade
:    Progress:  On / Above / Below 

 
 

 
What Went Well?: 
(highlight in red (student) or green (teacher) 
□ I demonstrated a good level of understanding. 

□ I responded to the command words effectively. 

□ My answers were detailed / were written in depth. 

□ My work was well presented / legible. 

□ My answers effectively incorporated technical terminology. 

□ My responses were well structured / organised. 

□ My revision strategy was effective as I showed depth of 
understanding in my answers. 
□ My answers contained enough points / examples / 
explanations to achieve the marks available. 

 
Even Better If…: 
(highlight in red (student) or green (teacher) 
□ My answers need to be more accurate. 
□ I must respond correctly to the command words. 
□ My answers need more detail / greater depth. 
□ I must take greater care over my work / write 
neatly. 

□ I must incorporate key terminology into my answers. 

□ I must better organise my answers to improve its clarity. 

□ I need to improve my revision strategy as I did not 
demonstrate a depth of understanding in my answers. 
□ My answers didn’t contain enough points / examples / 
explanations to achieve the marks available. 

 
Further thoughts: 
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