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Welcome!!! 
Welcome to the Berkhamsted School Computer Science 
Department. Computer science is a fantastic course that will allow 
you to develop your technical understanding while giving you the 
opportunities for creativity.  Computer science requires you to have 
a decent understanding of a programming language by September 
and to do this you are going to have to practice and learn over the 
summer. 

The route to success starts now, the A-levels feel a long way away, 
but in less than a year you will be undertaking your NEA 
(coursework element which makes up 20% of your overall grade). 
In order for you to make the most success of your studies it is 
important we get you up and running before the start of the 
academic year. For some of you who are thinking of pushing 
towards applying to the top universities there is a reading list 
included at the end of this document as well as some optional 
problem solving tasks. 

The following work set needs to be completed and submitted via 
email to Y K e n z @ b e r k h a m s t e d . c o m  before the 
term starts. I would like to review this before you start the year so 
I can see what you have achieved. 

1) Programming workbook
2) Programming log
3) Computational Thinking intro
4) Research Task
5) Optional: Problem Solving task
6) Extension and enrichment opportunities.

Ensure that this work is sent as 4 separate documents and 
each page is clearly with your name at the top of each page. 

Each document must have your name in the saved title. 

Due date:   Friday 26th August 2022 
Email back to: YKenz@berkhamsted.com
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Your A-level: 
Over the next 2 years you will be studying the AQA A-level in Computer 
Science with Python as the chosen language. As part of this course you will 
study the following units:  

Subject Content: 
• Fundamentals of programming (paper 1)
• Fundamentals of data structures (paper 1)
• Fundamentals of algorithms (paper 1)
• Theory of computation
• Fundamentals of data representation
• Fundamentals of computer systems
• Fundamentals of computer organisation and architecture
• Consequences of uses of computing
• Fundamentals of communication and networking
• Fundamentals of databases
• Big Data
• Fundamentals of functional programming
• Systematic approach to problem solving (paper 1)

NEA: 
Towards the end of year 12 you will be embarking on your NEA (coursework) 
which is worth 20% of the overall course. This assesses your ability to use 
knowledge and skills gained through the course to solve or investigate a 
practical problem of your choosing. This can be anything providing you are able 
to showcase your skills to an A-level standard. Your systematic approach to 
problem solving is assessed in this as well!  

Exams: 
At the end of year 13 you will sit 2 examinations: 

Paper 1: 40% of your A-level. 
On-screen exam – 2 hours 30 minutes. 
You will answer a series of short questions and 
write/adapt/extend programs on screen. A pre-release is 
issued for this exam which included a skeleton program 
and any data you will need.  

Paper 2: 40% of your A-level 
Written exam – 2hours 30 minutes 
A “traditional” style exam which tests your ability to 
answer questions from the remaining sections above 
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1. Programming workbook

The first task that you should complete is to work through the PDF attached 
entitled: “Computer-ScienceA-Level-Python-Summer-Workbook” 

As part of this there are exercises for you to complete: 

Please work through these exercises and submit your answers as a separate 
word document, either by typing in the answers or by printing these pages 
and printing hand-writing. This will give you the skills you need to move onto 
the next challenges.  

This work must be sent as a separate document to 
YKenz@berkhamsted.com by Friday 26th August 2022 

https://www.berkhamsted.com/wp-content/uploads/2022/07/Summer-Python-Workbook.pdf
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2. Summer Programming Log
This is the best way to program, pick some challenges and get stuck in. 

There are is a limitless amount of possible coding challenges that you can do. 
You can pick some from the list (See appendix 1 at the end of the document). 
Use your summer to complete at least 6 additional challenges. (But you are 
welcome to do them all). But why stop with the challenges that have been given 
to you? Have a different idea, or want to be creative? Do it!! There is nothing 
stopping you! 

You need to set up a github account : https://github.com/ using your 
Berkhamsted.com email address. Once you have an account you can then join 
the online classroom https://classroom.github.com/a/ZTiDh3pw, where you 
need to select your name. Once you have done this you should have an 
assignment called summer work where you can upload all of your programming 
challenges to. This will allow your teacher to view your code in order to check 
and help you. For each programming task you must record a skill that you have 
learnt or implemented for the first time in order to show progression using the 
programming log on the next couple of pages:  

As part of this I would like you to keep a “diary” log of what you did, any 
problems you encountered and any resources that you may have used to fix 
your problems. This can be a website, or a book or even using stack exchange. 
This will help you moving forward as you will have a place to check if you 
encounter the same problem.  

https://github.com/
https://classroom.github.com/a/ZTiDh3pw
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Summary of coding problem Log (when you did what, and the progress 
you made) 

New skills learnt/implemented 
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Summary of coding problem Log (when you did what, and the progress 
you made) 

New skills learnt/implemented 
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3. Computational thinking Intro:

Complete the following questions. 

1. Complete the truth tables for the following expressions
a. A AND (B OR C)

A B C B OR C A AND (B OR 
C) 

0 0 1 
0 0 0 
0 1 1 
0 1 0 
1 0 1 
1 0 0 
1 1 1 
1 1 0 

b. (NOT A) OR (NOT B)
i. What single logic gate produces the same result as this

expression?

A B 

c. Draw a circuit to represent each expression

2. Covert the following into the units given
a. 4 bytes = bits 
b. 1 TB = bytes 
c. 80 kB = GB 
d. 40 MB = nibbles 
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3. Calculate each of the following, showing any appropriate working you
need
a. 13 MOD2
b. 16 MOD 6
c. 15 MOD 3
d. 7 MOD 8
e. 13 DIVMOD 2
f. 16 DIVMOD 6
g. 15 DIVMOD 3
h. 7 DIVMOD 8
i. 2**0
j. 2**7
k. 2**8
l. 2**10

4. Complete the table, converting between binary, hexadecimal and denary
as required

Binary Hex Denary 
0010 1010 

0B 
255 

0110 0111 
F5 

48 
CD 

5. The flowchart below inputs a 6 single digit numbers. The predefined
function MOD gives the value of the remainder.
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4. Research Task

In this section of your summer work I would like you to pick 1 task from each of 
the 3 sections below. You should research this fully and produce a research 
document between 1-2 pages of A4 on each of the topics that you have chosen. 

As part of each research you must include a bibliography to show the research 
that you have done, and where you have got your information from: 

What is a bibliography? 

A bibliography is a list of all the sources you have referred to throughout your research, 
i.e. your references. It usually placed at the end of your essay/presentation.

Why should you include a bibliography at the end of your essay?

It makes clear which sources you have used, how you have used them, and enables your 
readers/audience to consult the same sources should they wish to.  

How do you create a bibliography online? 

There are numerous tools available to help you keep track of your sources and to create 
a complete bibliography at the end of your research.   

What else you should know. 

It is important that your bibliography is consistent, and all your references should be 
presented in the same way. It should be presented in alphabetical order, usually by author 
surname.  

We suggest you use EasyBib to create your bibliographies. It is free, 
and very simple to use.  

There are many different methods you can use to reference your sources.   
The Computer Science Department would prefer that you use the HARVARD system for 
referencing.   

BOOKS 
AUTHOR SURNAME, Author initial(s). (Year). Title. Place of Publication: Publisher. 
e.g. BLUMENTHAL, H. (2006). In Search of Perfection. London: Bloomsbury
Publishing PLC.
WEBSITES  
PUBLISHER (Year) Title. Website 
e.g. WIKIPEDIA (2008) Molecular gastronomy. http://www.Wikipedia.org

JOURNAL ARTICLES  
AUTHOR SURNAME, Author initial(s). Article Title. Journal Title, Vol. (No.), pages. 
e.g. THIS, H. Food for tomorrow? How the scientific discipline of molecular
gastronomy could change the way we eat? EMBO reports, 7 (11), 1062-1066

Whichever system you use; it is important that you are consistent. Select one 
system and stick to it throughout your research task 

https://sites.google.com/a/berkhamstedschool.net/research/ethical-research/referencing
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Research topics: 
You should pick 1 from each section below: 

Wider computing issues and integrated questions 

1. Create a timeline showing the history of computing, including any key
discoveries or inventions. Extend you timeline to show how you think
computer science might develop over the next 50 years.

2. Compare the Xbox ONE, PS4 Pro and PC as gaming platforms. You must
use as much technical detail as possible and reference any evidence
presented. Choose how you will present your ideas.

3. Discuss the benefits and limitations of Virtual Reality
a. In business contexts, such as medicine
b. As a gaming tool
c. As an extension to social media

Systems Architecture 

1. Produce an annotated diagram showing the CPU: It should include:
a. Common CPU components and their function

i. Arithmetic and Logic Unit (ALU)
ii. Control Unit (CU)
iii. Cache
iv. Registers

1. Memory Address Register (MAR)
2. Memory Data Register (MDR)
3. Program Counter
4. Accumulator

2. Discuss, with examples, how the performance of a CPU can be improved,
including:

a. Increasing the clock speed
b. Increasing the cache size
c. Increasing the number of processing cores

Ethical, Legal, Cultural and Environmental Concerns 

Find a recent news story on one of the following topics: 
• A legal issue in computing, such as a breach of the Data Protection Act
• An ethical issue in computing, such as the development of AI
• An environmental issue in computing, such as the disposal of waste

equipment
• A technical development in computer science, such as the Internet of

Things

Summarise the story, explaining any technical content for a student in year 10. 
Explain how the story affects you as a student of computer science 
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5 Optional: Problem Solving 
The following puzzles will help you to develop you logical thinking skills. There 
are many good books of puzzles, plus countless online sources to test your skills. 
Some recommendations are given later. 
The following puzzles are representative of classical problems and problem 
solving strategies. You can solve each one by trial and error, but you encouraged 
to think about the strategy you employed to solve the problem. Note that there 
are discussions of each problem available online if you want to investigate them 
in more detail. 
Two good general strategies to try are: 

• Can you solve a simpler version of the problem first?
• Can you draw a diagram to help you visualise the problem?

After that, you have your standard computer science strategies: 
• Decomposition

o Can you split the problem down into smaller parts to solve?
• Abstraction

o Can you remove any unnecessary details to focus in on only what
you need to solve the problem?

o Be careful – are you sure that you have kept the right information?
• Generalisation and problem recognition

o Is this puzzle a specific example of a problem for which there is a
general solution? If so, how does it apply in this case?

o Do you recognise the problem from somewhere else, or is it similar
to something else?
 You may need to generalise the problem to identify the core

features so that you can spot equivalent problems.

Another important strategy is to ensure that the problem is well-defined. This 
means that you know: 

• The goal: what you are trying to achieve
• The givens: what you know at the start, or your starting conditions
• The resources: what you have available to solve the problem
• The constraints: any rules that limit your solution
• The ownership: who or what is carrying out each part of the solution

Sometimes just working through the problem definition carefully is enough to give 
the required insight. 
The complete work on problem solving is Polya’s “How To Solve It”; there are 
many sources for this online if you are interested. 
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The problems 
 

The Princess in the Castle 
Originally heard on Puzzle Panel on BBC Radio 4. 
http://www.bbc.co.uk/programmes/b00xhd45  
A princess lives in a long corridor in a castle. The corridor has 17 rooms, 
numbered 1 to 17 inclusive. Each night the princess sleeps in a different room 
according to the following rules: 

• On the first night of the year she sleeps in a random room 
• Each night she moves to an adjacent room; she never sleeps in the same 

room on two nights in a row and she always moves exactly one room left 
or right along the corridor 

o For example, if she is currently sleeping in room 12, then on the 
next night she will either be in room 11 or in room 13 

o If she is in room 1, then she must be in room 2 on the next night as 
she cannot move in any other direction (the same is true for room 
17 – she must move to room 16 next) 

A prince wishes to marry the princess. To do this he must find her room in the 
castle. However, whenever he sneaks into the castle at night, the guards quickly 
find him and throw him out! Therefore he only has time to search one room each 
night. 
The princess is unable to give the prince any clues to her location, and the prince 
has no knowledge of her location, other than whether or no she was in the room 
he last tried.  
What strategy should the prince follow in order to find the princess in a finite 
time? 
What is the maximum number of nights the prince needs to search before he can 
guarantee finding the princess? 
 

Covering a Chess Board 
I was first told this puzzle by Dr Barden of Pembroke College Cambridge. 
Imagine a standard 8x8 chess board. Now cut off two diagonally opposite corners 
squares to get a shape like this: 

        
        
        
        
        
        
        
        

 
I also have a pack of dominoes. Each domino is exactly the right size to cover 
two squares on the chess board, either horizontally or vertically. (The dominoes 
cannot be placed diagonally.) 
Is it possible to cover the board with dominoes so that each domino covers 
exactly two squares, with no overlaps and without any dominoes “hanging off” the 
edge of the board? If so, how do you do it? If not, why not? 
 
 

http://www.bbc.co.uk/programmes/b00xhd45
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Hat, hat, hat… 
Another puzzle that I heard on the excellent Puzzle Panel. 
I have taken a group of students on a school trip. I want to organise them into two 
groups and so I have given each one a coloured hat. Some hats are red, while 
others are blue. Each child can see everyone else’s hats, but not their own.  
I am feeling obtuse, so I have asked the students to get themselves into two 
groups based on the colours of their hats, with all the red hats together and all 
the blue hats together. But! I have told them they are not allowed to talk or 
communicate in any way. 
What strategy should they use to form the two groups?  

Einstein’s riddle (and related grid problems) 
Grid puzzles have been in print for years. The scenario presented below is my 
own. 

Python Java VB C Puzzles Maths Gaming Money 
Alice 
Bob 
Charlie 
Dave 
Puzzles 
Maths 
Gaming 
Money 

1. Of the one who likes puzzles and the one who loves maths, one is Alice
and the other programs in C.

2. The python programmer’s name is alphabetically one more than the
person who enjoys solving puzzles

3. Bob got into computer science through gaming
4. Of Dave and Bob, one wants to study computer science for the money,

while the other codes in VB

Lots more of this style of puzzle, including interactive solving tools, can be found 
here: http://www.logic-puzzles.org/index.php  
For Einstein’s riddle, allegedly one of the hardest of this type of puzzle, try this 
book: 

Einstein’s Riddle 
Jeremy Stangroom 
Bloomsbury Publishing  (18 May 
2009) 
ISBN-10: 1408801493 
ISBN-13: 978-1408801499 

Contains the world’s most 
famous logic puzzle 

http://www.logic-puzzles.org/index.php


16 

The torch and the bridge 
I’m not sure where the original credit for this puzzle should lie – it is a common 
university interview question. 
Three travellers wish to cross a rickety old rope bridge. Each person takes a 
different amount of time to cross the bridge.  

• Alice takes 1 minute
• Bob takes 2 minutes
• Charlie takes 5 minutes
• Dave takes 8 minutes

The bridge will only support two people at once (it is very old) 
What’s worse, we only have one torch between us… It is (of course) a very dark 
night and the bridge is too dangerous to cross without the torch. Oh, and the 
torch only has enough battery for 15 minutes… 
How do we get across the bridge? 

Many more of these algorithmic puzzles can be found here: 
Algorithmic Puzzles 
Anany Levtin, Maria Levtin 
Oxford University Press, USA 
(14 Oct. 2011) 
ISBN-10: 0199740445 
ISBN-13: 978-0199740444 

A collection of puzzles 
designed to test and 
develop your algorithmic 
thinking and problem solving 
strategies. The book is well 
organised, with a discussion 
of each problem solving 
strategy and then several 
puzzles to practice. 

Light switches 
This puzzle was an Oxford University interview question.  
You are standing in a room with three light switches. Each switch controls exactly 
one light bulb in the next room. (This is a budget puzzle, so they are plain, cheap, 
basic light bulbs.) The door to the next room is closed, and there are no windows, 
so you cannot see the light bulbs.  
You may manipulate the switches as much as you like, then you may go through 
into the room with the lights. You must then say which switch controls which bulb. 
You can only go into the room once.  
How do you do it?  

Knights, knaves and spies 
On the fabled Island of Knights and Knaves, we meet three people, A, B, and C, one of 
whom is a knight, one a knave, and one a spy. The knight always tells the truth, the 
knave always lies, and the spy can either lie or tell the truth. 

A says: "C is a knave." 
B says: "A is a knight." 
C says: "I am the spy." 

Who is the knight, who the knave, and who the spy? 
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Weighing and measuring 
1. You have 10 bags of coins, each bag contains 100 coins. Nine of the bags

contain real coins; each real coin weighs 1 gram. One bag contains fake
coins; each fake coin weighs 0.9 grams.

If you have an accurate scale that will display the weight of an object
placed on it, how can you identify the bag of forgeries using the scale only
once?

2. You have 12 coins, one of which is fake. The fake is either lighter or
heavier than the real coins, but you do not know which. You have a
balance that you can use to compare the weights of items.

How can you find the fake coin in just three uses of the balance? (You
have no other weights or reference objects, just the balance and 12 coins.

Make 15 
You and I are going to play a card game. The rules are as follows: 

• 9 cards, numbered 1 – 9, a placed face up on the table between us
• You go first
• On your turn you may pick up any one card from the table
• We alternate turns, each picking up one card at a time
• The winner is the first player to get any three cards that add up to exactly

15 (You can have more than three cards in your hand as long as three of
them add up to 15. For example, if I was holding 8, 6, 2 and I could pick up
the 5 I would win with 8, 2, 5)

What strategy should you follow to always win at this game, or at least never lose  

Code breaking 
Decrypt the following message 
WYRAC WWDEE OBORI EIOWO NUILN UEKYL CPNRD HODLO HVEMF 
NHRIE OYIDA NEETW T 
If you like code breaking, or just really hard puzzles, try this: 

The GCHQ Puzzle Book 
GCHQ 
Michael Joseph (20 Oct. 2016) 
ISBN-10: 0718185544 
ISBN-13: 978-0718185541 

A proper work-out for the 
brain! 

There are many more good logic, lateral and algorithmic puzzles available online 
if you are interested. Here is one starting point: 
https://en.wikibooks.org/wiki/Puzzles  

https://en.wikibooks.org/wiki/Puzzles
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Writing Code  
There are many good resources for learning to write code and to practice your coding skills. 
 

 

Think Python  
Learning with Python 3 
Peter Wentworth, Jeffrey Elkner, Allen B. Downey, Chris 
Meyers 
Oct. 2012 
http://openbookproject.net/thinkcs/python/english3e/index.html 
 

One of the best free books on learning to 
program using python. The emphasis is on 
understanding why we write code and solve 
problems in a particular way, which is useful for 
A-level students. The book is well organised, with 
plenty of exercises in each chapter, plus a 
glossary of key words.  
Up to Ch14 is AS level, the rest of the book 
covers A level standard code, including the key 
data structures and algorithms. 
Note that the same resource is available for other 
languages, namely Think Java and Think C 

 

Invent with Python 
Albert Sweigart 
http://inventwithpython.com/  

A nice way to start python, this site has a 
collection of introductory books on writing code, 
also all free! 
Each chapter has a game (or similar to make) 
and includes the full code, plus a step-by-step 
walkthrough of how to make it.  
It is a good exercise to read code before you 
write it, so making some of these games is 
useful. 

 
 

 
 

The British Informatics Olympiad 
https://www.olympiad.org.uk/problems.html  

Lots of hard coding challenges. Like the maths 
challenge, only for programming! 
The Mayan Calendar is a good starting point. 

http://openbookproject.net/thinkcs/python/english3e/index.html
http://inventwithpython.com/
https://www.olympiad.org.uk/problems.html
http://inventwithpython.com/chapters/
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Reading list: 



20 

Enrichment Activities
National Museum of Computing, Bletchley Park (Near Milton Keynes) 
http://www.tnmoc.org/ 
https://www.bletchleypark.org.uk/ 
http://www.codesandciphers.org.uk/bletchleypark/ (virtual tour) 
The National Museum of Computing and the Bletchley Park code breaking 
exhibition are both on the same site, although each has a separate entrance fee. 
Huge range of technology to explore, including Colossus, the world’s first 
electronic computer. 

Museum of Science and Industry, Manchester 
http://msimanchester.org.uk/  
The museum has an exhibition covering the development of computers, and they 
have “Baby” the world’s first stored program computer. (There is an interactive 
talk about Baby every day.) 

Science Museum, London 
http://www.sciencemuseum.org.uk/ 
A wide range of science and technology exhibitions. In particular, the museum is 
currently hosting an exhibition on robotics, charting our 500 year quest to make 
machines human. 

Centre for Computing History, Cambridge 
http://www.computinghistory.org.uk/  
A large collection of vintage and retro computers, with an emphasis on how 
computers have developed over time and the social context and impact of 
technological change. 

http://www.tnmoc.org/
https://www.bletchleypark.org.uk/
http://www.codesandciphers.org.uk/bletchleypark/
http://msimanchester.org.uk/
http://www.sciencemuseum.org.uk/
http://www.computinghistory.org.uk/
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Appendix 1 – Coding Challenges: 
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Glossary of key Computer Science terminology 
This document is designed to give you the key terminology for the AQA Computer Science A-
Level 7517. It is split into 3 sections. The first is command words which are provided by the 
exam board and give you guidance on how to get the marks available. The second section is 
key terminology for the whole course, these are terms which you can be examined on, and 
are expected to be able to use confidently in your answers. Thirdly, there is a section which 

contains basic language that you will need in order to describe and define the programs that 
you are writing as part of the course.  

Command Words: 
The command words below are given by the exam board and identify how you should 

answer a question. You must be familiar with how to answer questions with the following 
command words.  

Calculate Work out the value of something. 

Compare Identify similarities and/or differences. 

Define Specify meaning. 

Describe Set out characteristics. 

Discuss Present key points. 

Draw Produce a diagram. 

Explain Set out purposes or reasons. 

State Express in clear terms. 

Suggest Present a possible case/solution. 

Terminology:
Please bear in mind that this is not a comprehensive list of vocabulary that you will need to 

know for your exam. Ideally, you should be adding to this as you progress through the linear 
course to include further terminology that will help you to show the examiner that you have 

a sophisticated awareness of appropriate computing terms. 

Absolute Error. 
The difference between the actual number and the nearest 

representable value. 

Abstract data 
type (ADT) 

A data type whose properties are specified independently of any 
particular programming language. 

Abstraction Representation that is arrived at by removing unnecessary details 

Aggregation 

A type of association where the aggregated object has a weaker form 
of association with the objects that it is aggregating than is the case 

with composition. These objects have an existence independent of the 
aggregated object and can continue to exist even after the aggregated 

object is disposed of. 



Ajax 
Web technology that allows only the part of a web page that needs 

updating to be fetched from the web server. 

Algorithm 
A sequence of unambiguous instructions for solving a problem. It can 

be represented as a Turing machine program. 

Application 
programming 
interface (API) 

A layer of software that allows application programs to call on the 
services of the operating system. 

Arithmetic 
operation 

Common mathematical expressions such as +, -, /, x 

Array 
A set of related data items sorted under a single identifier. Can work 

on one or more dimensions 

Assignment The process of giving a value to a variable or constant 

Association 
An association is a relationship between two classes. There are 

different types of association: composition and aggregation. 

Asymptotic 
behaviour of f 

Behaviour of the function f(n) for very large values of n. 
 

Asynchronous 
serial data 

transmission 

Transmission system in which the sender and receiver have separate 
clocks which are not kept synchronised. Instead, the clocks are 

synchronised temporarily at the start of a transmission. The arrival of 
data cannot be predicted by the receiver; s a start bit is used to signal 

the arrival of data and to synchronise the transmitter and receiver 
temporarily. 

Attribute 
A property or characteristic of an entity (databases) or an object 

(OOP). 

Automation 
Turning an abstraction into a form that can be processed by a 

computer. 

Backus-Naur 
Form, (BNF) 

Backus-Naur Form, (BNF) is a notation technique to express syntax of 
languages in computing. The expression is put in lists and can be used 

to see if syntax that is written is valid. 

Bandwidth 
For a transmission medium, the range of signal frequencies it may 

transmit. 

Base case 
A value that has a solution which does not involve any reference to 

the general case solution. 

Baseband 
system 

A system that uses a single data channel system in which the whole 
bandwidth of the transmission medium is dedicated to one data 

channel at a time. 

Basic operation The operation which contributes most to the total running time 

Baud rate The rate at which signals on a wire may change. 



Behaviours The functions of the object or what the object does. 

Bit A single binary digit from a binary number - either a zero or a one 

Bit rate The number of bits transmitted per second. 

Boolean 
operations 

Expressions that result in a TRUE (1) or FALSE (0) value 

Broadband 
A multiple data channel system in which the bandwidth of the 

transmission medium carries several data streams at the same time. 

Bubble sort 
A sorting algorithm where during a pass, neighbouring values are 

compared and swapped. Passes are made until no further swaps are 
needed. 

Byte A group of bits, typically 8, used to represent a single character 

Character code 
A binary representation of a particular letter, number or special 

character 

Cipher text Message data after it has been encrypted. 

Circular queue 
When the array element with the largest possible index has been 

used, the next element to join the queue reuses the vacated location 
at the beginning of the array. 

Class definition   A template that can be used to create objects of that class. 

Client A computer that uses the services provided by a server. 

Client-server 
system 

A system in which some computers (the clients), request services 
provided by other computers, the servers. 

Closed 
path/circuit 

A sequence of edges that start and end at the same vertex and such 
that any two successive edges in the sequence share a vertex. 

Communication 
protocol 

A set of agreed signals, codes and rules to be used for data and 
information exchange between computers. 

Complexity of a 
problem 

Taken to be the worst case complexity of the most efficient algorithm 
which solves the problem. 

Composite key A combination of attributes that uniquely identifies a tuple/record. 

Computational 
complexity 

A measure of how economical an algorithm is with time and space. 

Composition 

A type of association where the composite object has ownership of 
the objects within it. The objects that are part of the composite 

objects have a lifecycle determined by the composite object. If the 
composite object ceases to exist then they too will cease to exist. 

Comment 
A line in code which is not executable, it is designed for human’s to 

read.  



Conceptual 
model 

A representation of the data requirements of an organisation 
constructed in a way that is independent of any software that is used 

to construct the database. 

Constant An item of data who's value does not change 

Cryptanalysis 
A method of trying to find the plain text from the cipher text without 

the decryption key. 

Cryptography The science of designing cipher systems. 

Cycle 
A closed path in which all the edges are different and all the 

intermediate vertices are different. 

Data Model 
A method of describing the data, it's structure, the way it is 

interrelated and the constraints that apply to it for a given system or 
organisation. 

Data 
transmission 

Movement of data. 

Data type 
Determines what sort of data are being stored and how it will be 

handled by the program 

Database A structured collection of data. 

Database 
management 

system 

A software system that enables the definition, creation and 
maintenance of a database and which provides controlled access to 

this database. 

Debug The process of finding and correcting errors in programs 

Declaration 
The process of defining variables and constants in terms of their name 

and data type 

Decryption 
Using an algorithm and a key to convert encrypted message data into 

its plain text equivalent. 

Definite 
iteration 

A process that repeats a set number of times 

Degree (of a 
vertex) 

The number of neighbours for that vertex. 

Degree of 
relationship 

Between two entities, it refers to the number of entity occurrences of 
one entity which are associated with just one entity occurrence of the 

other and vice versa. 

Deterministic 
finite state 

machine (FSM) 

An FSM that has just one next state for each pair of state and input 
symbols. 

Directed graph A diagram consisting of vertices, joined by directed edges. 



Dynamic 
allocation 

Memory space is only allocated when required at runtime. 

Dynamic data 
structure 

The memory taken up by the data structure varies at run time. 

Dynamic web 
page content 

Content that is generated when the web browser request is received. 

Element A single value within a set or list - also called a member 

Embedded 
computer 

system 

A dedicated computer system with a limited or non-existent user 
interface and designed to operate completely, or largely, 

autonomously from within other machinery. 

Encapsulation 
Combining a record with the procedures and functions that 

manipulate it to form a new data type; a class in OOP 

Encryption 
Using an algorithm and a key to convert message data into a form that 

is not understandable without that key. 

Entity 
An object, person, event or thing of interest to an organisation and 

about which data are recorded. 

Evaluation 
A systematic assessment of whether something meets its objectives or 

specifications and how well it meets the latter in terms of 
effectiveness, usability, maintainability. 

Explorer's 
problem 

The solution finds a route that traverses each road exactly once 
before returning to the starting point. 

Exponent 
The 'power of' part of a number indicating how far a binary point 

should be shifted left or right 

Exponential 
growth 

Growth that has the form kn, e.g. 2n where k = 2 and n = 1, 2, 3, etc. 

Exponential 
time algorithm 

An algorithm whose execution time grows exponentially with input 
size. 

Feasibility 
study 

A study that investigates the potential of a new system. 

Finite state 
machine 

A finite state machine is a model of computation for a machine that is 
always in one of a fixed number of states. 

The state of the machine can be changed according to transition rules, 
based  upon the input that it receives and its current state. Some 
finite state machines produce output as they carry out transitions 

whilst others simply produce a yes/no response at the end of 
processing their input. 

Fixed Points Where the decimal/binary point is fixed within a number 



Floating Point Where the decimal/binary point can move within a number 

Floating point 
notation 

A real number represented by a sign, some significant digits (the 
mantissa) and a power of 2 (the exponent). 

Flowchart A diagram using standard symbols that describes a process or system 

Foreign key An attribute in one table that is a primary key in another table. 

Gateway 
A device used to connect networks using different protocols so that 
information can be successfully passed from one system to another. 

General case The solution in terms of itself for a value n. 

Graph A diagram consisting of vertices joined by edges. 

Halting 
problem 

The unsolvable problem of writing a program that can tell whether a 
given program and its inputs will halt, without running the given 

program. 

Halting state A state that has no outgoing transition. 

Handshaking 
protocol 

The sending and receiving devices exchange signals to establish that 
they are each ready to initiate data transfer. 

Heuristic 
An approach that uses experience to make informed guesses that 

assist in finding a polynomial time solution to an intractable 
algorithmic problem. The 'solution' may be non-optimal. 

Hierarchy chart A diagram that shows the design of a system from the top down 

Human-
computer 

interaction 

The study, planning and design of what happens when a computer 
and human work together. 

Indefinite 
iteration 

A process that repeats until a certain condition is met 

Inheritance 
The relationship between two object types in which one is a kind of 

the other and shares some of its properties or behaviours. 

Instantiation An object is defined based on a class. 

Imperative 
programming 

languages 

Languages based on giving the computer commands or procedures to 
follow 

Integer Any whole positive or negative number including 0 

Internet 
A global wide area network that is formed from the interconnection of 

many other networks and that uses the TCP/IP protocol. 

Interpreter 
An interpreter works its way through a set of source code instructions 
identifying the next instruction and then running routine(s) to execute 

it, before moving on to the next instruction. 



Intractable 
A problem which can be solved, but for which no polynomial time 

solution (or better) has been found. 

Iteration The principle of repeating processes 

Labelled or 
weighted graph 

A graph in which the edges are labelled or given a value called its 
weight. 

Linear queue Elements join the queue at one end and leave the queue at the other. 

Linear search 
Starts at the beginning of the list and compares each element in turn 
with the required value until a match is found, or the end of the list is 

reached. 

Linear time 
algorithm 

An algorithm that executes in O(n) time. 

List A collection of elements with an inherent order. 

Loop A repeated Process 

Maintainability 
of software 

How easy it is to fix bugs, change parameters and respond to changing 
requirements. 

Maintenance 
Fixing bugs, changing parameters and responding to changing 

requirements. 

Mantisa The significant digits that make up a number 

Mealy machine 
A finite state machine (FSM)that determines its outputs from the 

present state and from the inputs. 

Memory The location where instructions and data are stored on the computer 

Memory 
Address 

A specific location in memory where instructions or data are stored 

Model 
An abstraction of an entity in the real world or in the problem that 

enables an automated solution. The abstraction is a representation of 
the problem that leaves out unnecessary detail. 

Neighbours Two vertices are neighbours if they are connected by an edge. 

Nesting Placing one set of instructions within another set of instructions 

Non-
computable 

An algorithmic problem that admits no algorithm. 

Normalisation 
A technique used to produce a normalised set of entities in a 

database. 

Normalised 
entities 

A set of entities that contain no redundant data. 

Null pointer 
A pointer that does not point to anything, usually represented by Ø or 

–1. 



Number Base 
The number of digits available within a particular number system, e.g. 

base 10 for decimal, base 2 for binary 

Object An instance of a class. 

Operating 
system role 

To manage the hardware resources in order to provide for an orderly 
and controlled allocation of the processors, memories and I/O devices 

among the various programs competing for them and manage the 
storage of data. It hides the complexities of the hardware from the 

user. 

Order of 
complexity 

Of a problem is its big O complexity. 

Overflow 
The result of a calculation is too large to be represented using the 

available number of bits. 

Parallel data 
transmission 

Multiple bits are sent down several wires simultaneously. 

Peer-to-peer 
network 

A network that has no dedicated servers. All computers are of equal 
status and can both share resources themselves and use resources 

from other computers, ie they are peers. 

Pharming 
When a phisher changes DNS server information so that customers 

are directed to another site 

Phishing 
When someone tries to get you to give them your personal 

information 

Plain text Message data before it is encrypted 

Pointer 
A variable that contains a memory address. The pointer 'points' to the 

memory location with that address. 

Pointer type A variable of pointer type that stores an address of a data value. 

Polymorphism 
Giving an action one name that is shared up and down a class 

hierarchy. Each class in the hierarchy implements the action in a way 
appropriate to itself. 

Polynomial 
growth 

Growth that has the form nk, e.g. n3 where k = 3 and n = 1, 2, 3, etc. 

Polynomial 
time algorithm 

An algorithm whose execution time grows as a polynomial of input 
size. 

Precision The maximum number of significant digits that can be represented 

Primary key An attribute or set of attributes which uniquely identifies a tuple. 

Principle of 
universality 

A universal machine is a machine capable of simulating any other 
machine. 

Priority queue Each element of a priority queue has an associated priority. 



Procedural 
programming 

languages 

Languages where the programmer specifies the steps carried out in 
order to achieve a result 

Prototype 
An early or trial working version of the proposed system developed to 

test possible solutions 

Prototyping 
Building a working model, demonstration system, simplified version, 

rough copy or trial piece of software to help an analyst 

Pseudo-code 
A method of writing code that does not require knowledge of a 

particular programming language 

Pseudo-
random 
numbers 

A series of numbers generated by computer with apparent 
randomness. 

Queue A first-in-first-out (FIFO) abstract data type. 

Random 
number 

generation 
A function that produces a completely random number 

Record One line of a text file 

Recursive 
definition 

One that is defined in terms of itself. 

Recursive 
routine 

A routine defined in terms of itself. 

Referential 
integrity 

If a value appears in a foreign key in one table it must also appear in 
the primary key in another table. 

Regular 
expression 

A notation for defining all the valid strings of a formal language or a 
special text string for describing a search pattern. 

Regular 
language 

Any language that a finite state machine (FSM) will accept 

Relation A set of attributes and tuples, modelling an entity (a table). 

Relation 
operations 

Expressions that compare two values such as equal to or greater than 

 
Relational 
database 

A collection of tables which can be linked together by means of 
primary and foreign keys 

Relationship An association or link between two entities. 

Relative error The absolute error divided by the actual numbers 



Robust code 
The program will function reliably and not crash or go into infinite 

loops, even with incorrect inputs or unpredictable values. 

Rounding 
The process of cutting off a number after a certain number or 

characters or decimal places 

Rooted tree 
A tree in which one vertex has been designated as the root and every 

edge is directed away from the root. 

Router 
A device that receives packets or from one host (computer) or router 

and uses the destination IP address that they contain to pass them 
correctly formatted, to another host (computer) or router. 

Selection The principle of choosing what action to take based on certain criteria 

Serial data 
transmission 

Single bits are sent one after another along a single wire. 

Server A computer that provides shared resources to network users. 

Sequence 
The principle of putting the correct instructions in the right order 

within a program 

Significant 
digits 

Those digits which carry meaning contributing to the accuracy of a 
number. This includes all digits except leading and trailing zeros where 
they serve merely as placeholders to indicate the scale of the number. 

Simple graph 
A graph without multiple edges in which each edge connects to two 

different vertices. 

Signed Binary Binary with a positive or negative sign 

Software as a 
service (SaaS) 

A model of software deployment where an application is hosted as a 
service provided to customers across the internet. 

Space-
complexity (of 
an algorithm) 

How much memory an algorithm needs. 

Stack A last-in-first-out (LIFO) abstract data type. 

Stack frame 
The locations in the stack area used to store the values referring to 

one invocation of a routine. 

Stand-alone 
computer 

A computer not networked, requiring its own printer and other 
peripherals plus its own installation of application software. 

State transition 
diagram 

A directed graph whose nodes represent the states. An edge leading 
from state s to state t is called a transition and is labelled with a 

symbolic code, eg a | b. The a part of the label is called the transition’s 
trigger and denotes the input symbol. The b part, which is optional, 

denotes the output symbol. 

Static data 
structure 

The memory required to store the data structure is declared before 
run time. 



Structure chart 
A diagram that shows the design of a system from the top down with 

the addition of showing how data is passed around the system 

Syntax The rules of how words are used within a given language 

System 
flowchart 

A diagram that shows individual processes within a system 

System 
software 

A program that manages the operation of a computer. 

Thin-client 
network 

A network where all processing takes place in a central server; the 
clients are dumb terminals with little or no processing tower or local 

hard disk storage. 

Time-
complexity (of 
an algorithm) 

How fast an algorithm runs, expressed as a function of the number of 
input values. 

Topology 
(networks) 

The shape, configuration or structure of the connections that connect 
device to the network. 

Tractable 
A problem that has a reasonable (polynomial) time solution as the size 

of the input increases. 

Transition 
function 

Maps (input symbol, current state) to (output symbol, next state, 
direction of movement). 

Transition table 
Tabulates the mappings (input symbol, current state) to (output 

symbol, next state, direction of movement) for all inputs. 

Traveller’s 
problem 

The solution finds a route that visits each city exactly once before 
returning to the starting point. 

Tree A connected undirected graph with no cycles. 

Trojan 
A program that hides in or masquerades as desirable software, such as 

utility or a game, but attacks computers it infects. 

Top-down 
approach 

When designing systems it means that you start at the top of the 
process and work your way down into smaller and smaller 

subprocesses 

Tuple A set of attribute values in a database. 

Turing machine 
(TM) 

A formal model of computation that consists of a finite state machine 
(FSM) that controls one or more tapes, where at least one tape is of 

unbounded length (ie infinitely long). 

Two's 
Complement 

A method of working with signed binary values – used for subtraction 

Unassigned 
Binary 

Binary that represents positive numbers only 



Undecidable 
Describes a decision-type algorithmic problem that is non-

computable. 

Underflow 
The result of a calculation is too small to be represented using the 

available number of bits 

Unit 
The grouping together of bits or bytes to form larger blocks of 

measurement, e.g. GB, MB 

Universal TM, 
UTM 

A universal Turing machine can simulate any other Turing machine. 
A UTM, U, is an interpreter that reads the description <M> of any 

arbitrary Turing machine M and faithfully executes operations on data 
D precisely as M does. For single-tape Turing machines, it is imagined 

that <M> is written at the beginning of the tape, followed by D. 

Usability 
The ease with which a user interface can be used by its intended 

audience to achieve defined goals. 

Variable 
An item of data whose value could change while the program is being 

run 

Virtual machine 
The apparent machine that the operating system presents to the user, 
achieved by hiding the complexities of the hardware behind layers of 

operating system software. 

Virus 
(computer) 

A small program attached to another program or data file. It replicates 
itself by attaching itself to other programs. 

Volumetrics 
Measurement or assessment of the volume of data that a system will 

be required to process and store. 

Web 2.0 Software that becomes a service that is accessed over the Internet. 

Web server 
extension 

A program written in native code, ie an executable or a script that is 
interpreted by an interpreter running on the web server that extends 
the functionality of the web server and allows it to generate content 

at the time of the HTTP request. 

Web services 
Self-contained, modular applications that can be described, published, 

located and invoked over a network, generally the web. 

WiFi 
Trademarked IEEE 802.11 technologies that support wireless 

networking of home and business networks. 

Wireless 
network 

Any type of local area network (LAN) in which the nodes (computers 
or computing devices, often portable devices) are not connected by 

wires but use radio waves to transmit data between them. 

Worm 
A small program that exploits a network security weakness (security 

hole) to replicate itself through computer networks. 
 

  



Python Terminology:  
Below is a basic list of Python terminology that you are going to have to know and use when 
producing correct and working code. This is far from exhaustive, but is the launch pad for 
you to learn the key terminology.  
 

Assignment 
In coding, assignment is giving a value to a variable. 

 
For example: x = 5 5 is assigned to the variable x 

Boolean A Boolean is a type. It has only 2 possible values true or false. 

Bugs 
An error in code that causes the program to break or not behave as 

expected. 

Class 

Classes and objects are very closely related. Classes are templates for 
creating objects. It is likely that you will want multiple copies of the 

same type of object. For example It is unlikely that you would only have 
one video you would want to have multiple video objects all 

representing different videos. This is when you use a class. A class 
describes what an object should look like. It determines what properties 

the object should have and what actions it can carry out. This class is 
then used to create an object. The object will have values for each of 
the properties. This is what make an object an instance of a class, the 
class indicates what properties an object should have and each object 

will have values for each one of these properties. 

Conditional 
Flow Control 

Flow control is the order in which the individual instructions that make 
up a program are executed. Conditional flow control is when conditional 

execution (if statements) is used to change the flow of the execution. 

Execute Execution is when a computer runs a series of code instructions. 

Function 

A function is a block of instructions assigned to a name. Functions are 
useful as it means that you can reuse code. This is particularly useful if 
you are writing large complex functions as you don’t have to type the 

code out each time. Also, it also makes it easier to find problems in your 
code. 

Interpreter 

An interpreter takes a program written in a language that is human 
readable. This is because in order for a computer to be able to execute 

your code it needs to be in a very different format, google machine code 
if you’re interested what it looks like. Machine code is known as a low 

level language whereas Python is a high level language. This means that 
the interpreter takes care of lots of things for you such as managing 

memory allocation. 

Namespace 
The namespace is a collection of all the available names that could be 

associated with an object. You can think of a namespace as like a 
register. A register is a list of all possible names a child in a class could 



have and each name is assigned to one child only and uniquely 
identifies them. 

Objects 

Objects have properties to describe them and actions they can carry 
out. For example we may have an object that represents a video. The 
video will have properties for example a title and how long it is. There 
will also be actions on the video such as play and pause. In an object in 

programming the properties are variables and the actions are functions. 

Operators 
An operator is a character or set of characters that represents an action. 
Some examples of operators are +, &&, -. Operators perform an action 

on operands. For example in the case of the sum 2 + 3 

Parameters 
A parameter is additional information that is given to the function when 

it is called. 

Parentheses 
() These are parentheses. They are common syntax in many 

programming languages. Parentheses can also be referred to brackets 
or braces 

Syntax Syntax defines how to correctly structure your code. 

Terminate 
A program has terminated when it has executed all instructions and 

stopped running. 

Types 
Types are used to classify the data in a program. Some examples of 

types are integer (whole numbers e.g. 5, 103), boolean (true or false), 
`string`(characters surrounded by quotes e.g. “hello”, “ID1453”). 

Variable 

A variable can be thought of as a labelled box. You store a value in the 
box then you can refer to them later. When you assign a value to a 

variable you are changing what is stored in it. 
 

For example: x = 5 x is the variable 
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