

[image: image]




[image: ]



The Publishers would like to thank the following for permission to reproduce copyright material.

Photo credits

P.42 (left) taken from Greenfoot software, (right) Copyright 1991-1995 by Stichting Mathematisch Centrum, Amsterdam, The Netherlands; p.61 © NASA Photo/Alamy Stock Photo; p.80 taken from Greenfoot software.

Acknowledgements

Every effort has been made to trace all copyright holders, but if any have been inadvertently overlooked, the Publishers will be pleased to make the necessary arrangements at the first opportunity.

Although every effort has been made to ensure that website addresses are correct at time of going to press, Hodder Education cannot be held responsible for the content of any website mentioned in this book. It is sometimes possible to find a relocated web page by typing in the address of the home page for a website in the URL window of your browser.

Hachette UK’s policy is to use papers that are natural, renewable and recyclable products and made from wood grown in sustainable forests. The logging and manufacturing processes are expected to conform to the environmental regulations of the country of origin.

Orders: please contact Bookpoint Ltd, 130 Park Drive, Milton Park, Abingdon, Oxon OX14 4SE. Telephone: (44) 01235 827720. Fax: (44) 01235 400401. Email education@bookpoint.co.uk. Lines are open from 9 a.m. to 5 p.m., Monday to Saturday, with a 24-hour message answering service. You can also order through our website: www.hoddereducation.co.uk

ISBN: 978 1 5104 5493 4
eISBN: 978 1 5104 5505 4

© Ian Paget, Robert Wicks

First published in 2018 by

Hodder Education,

An Hachette UK Company

Carmelite House

50 Victoria Embankment

London EC4Y 0DZ

www.hoddereducation.co.uk

Impression number 10 9 8 7 6 5 4 3 2 1

Year    2023 2022 2021 2020 2019

All rights reserved. Apart from any use permitted under UK copyright law, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or held within any information storage and retrieval system, without permission in writing from the publisher or under licence from the Copyright Licensing Agency Limited. Further details of such licences (for reprographic reproduction) may be obtained from the Copyright Licensing Agency Limited, www.cla.co.uk

Cover photo © 2017 Andrew Ostrovsky

Typeset in Bembo Std Regular 11/13pt by Aptara Inc.

Printed in Spain

A catalogue record for this title is available from the British Library.


[image: ]



Get the most from this book

Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.

Track your progress

Use the revision planner on pages iv, v and vi to plan your revision, topic by topic. Make a note when you have


•  revised and understood a topic

•  tested yourself

•  practised the exam questions and gone online to check your answers and complete the quick quizzes



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.

Features to help you succeed
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Key terms

A number of key terms are used and defined for you as you work through this guide. Make sure you learn them so that you can use the terms accurately and precisely in the exams in order to gain top marks. A glossary of programming terms can be found on page 86 whilst the full glossary can be found at www.hoddereducation.co.uk/myrevisionnotesdownloads.

[image: ]




[image: ]

Exam tips

Exam tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Now test yourself

These short, knowledge-based questions are the first step in testing your learning. Answers are available online.
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1 Problem solving

Decomposition

Abstraction

2 Algorithms and programming constructs

Algorithms

Flowcharts

Pseudocode

Programming constructs

Sequence, selection, repetition

Counting

Object-orientated programs

Input, processing and output
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Countdown to my exams
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6–8 weeks to go


•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages iv, v and vi to familiarise yourself with the topics.

•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.

•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.

•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go


•  Read through the relevant sections of this book and refer to the exam tips, exam summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.

•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.

•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.

•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book.

•  Use the revision activities to try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.

•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go


•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.

•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.

•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination


•  Flick through these Revision Notes for useful reminders, for example the exam tips, exam summaries, typical mistakes and key terms.

•  Check the time and place of your examination.

•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.

•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams

GCSE Computer Science Unit 1

Date:……………………..

Time:……………………..

Location:…………………

GCSE Computer Science Unit 2

Date:……………………..

Time:……………………..

Location:…………………
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Introduction

Using this book

You can use this book to revise for WJEC GCSE in Computer Science.


•  This is a revision book.

•  It does not attempt to delve deeply into any of the topics.

•  You should study individual sections using other available text books, lesson notes, attending classes and so on.

•  It is to remind you of the essential vocabulary needed.

•  It gives summaries of advantages and disadvantages of various computer science systems and practices.



This book is to be used after you have studied the subject.

The book is divided into Unit 1 and Unit 2 covering the topics in the specification. Answers for the ‘Now test yourself’ questions as well as a glossary listing key terms can be found online at www.hoddereducation.co.uk/myrevisionnotesdownloads.

Unit 1


•  Understanding Computer Science

•  Written examination: 1 hour 45 minutes

•  50% of the qualification

•  100 marks



Unit 2


•  Computational Thinking and Programming

•  On-screen examination: 2 hours

•  30% of the qualification

•  60 marks



How to revise

Revision is an active undertaking. You cannot revise successfully using reading skills alone. There are several ways of making sure that the content you are revising stays in your long-term memory.


•  After you have read a section put the book down and summarise the essential points in writing.

•  Use past examination questions and answer them. Always check on the kind of answers the examiners are looking for.

•  Revise with a friend or get a member of the family to test you.

•  Revise at a desk or table, not lying in bed!



Examination technique

The first and foremost technique is to be prepared. The examination is not a magic wand that will fill your head with answers on the day of the exam. It is a test of what you have learned in the past year or two years. If you are properly prepared you will more easily relax.

Be fully aware of the nature of the exam paper before you go into the exam room. You should have tried several ‘mock’ papers and have a good idea of the format of the examination, how many questions to expect, whether there are any choices and so on.

It is important to look out for the signs in all questions for what the examiner requires. These will be such things as the key words.


•  Give

•  State

•  Identify

•  Describe

•  Explain

•  Compare

•  Contrast

•  Discuss



Look out for


•  the number of lines to be filled in

•  the number of marks to be awarded.



Once you have answered a question read through your answer and try to see where the examiner could have given you marks. Have you done enough? Remember that repeating the words in the question as part of the answer will never gain marks. You must gain each mark with a new expression to show that you know what you are writing about.

Very briefly the key words will require the following responses. (Though keep your wits about you as there are no hard and fast rules here.)

Give, State, or Identify will just need a word, phrase or sentence and will usually be worth one mark.

Describe will require at least a sentence. (Look at the marks available to know how many points to make.)

Compare/Contrast will mean that you need to identify a factor common to two systems and describe that factor for each.

Explain will probably require a description of how or why something is done and then perhaps an advantage or disadvantage or some other factor described.

Discuss is the highest order of question.

You will need to cover


•  the advantages and disadvantages of something and,

•  make points and expand them to finally reach a conclusion.



There may be other key words used by the examiners, but they will probably have similar meanings to the above. The main things to be aware of when answering questions are


•  What is examiner trying to get me to write?

•  Which part of the specification is being examined?



If you finish early don’t colour in all the round letters on the front of the examination paper. That gives the wrong impression to an examiner. Go over your questions and check that where there are say four marks, you have given an answer where the examiner can put four ticks. If it is a discussion question, have you really explained yourself well?

Finally…

Remember working at a revision text is an active task. It is not just about reading, but about remembering and associating facts learned in this book with facts learned elsewhere. Definitions and descriptions, advantages and disadvantages must be learned, just as you would have to learn a poem, the dialogue of a play or a piece of music. In addition to the learning of facts there needs to be understanding so these facts can be fitted to different scenarios. Revising is hard work but, in the end, very rewarding. If you can go into the examination room, open your paper and see computer science terms with which you are familiar and questions you can answer with confidence, you will feel well rewarded for your efforts.

Good luck with your revision and your examinations. We hope you find this book useful.


1 Hardware

Computer hardware consists of the physical parts of the computer, including


•  central processing unit (CPU)

•  soundcard

•  motherboard

•  graphics processing unit (GPU)

•  input and output units

•  storage units (primary and secondary).



The internal organisational structure of a computer is known as the computer architecture. There are many designs, including the


•  Von Neumann model

•  Harvard model.



The Von Neumann model
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Central processing unit (CPU)

The central processing unit consists of the components of the computer that process the instructions. These instructions may be


•  simple arithmetic

•  logical operations.



There is a CPU at the heart of every computer. It is regarded as the ‘brain’ of the computer. The main CPU architecture used today is the Von Neumann architecture.

Every program instruction is interpreted and executed within the CPU. To process the data a computer must have facilities to


•  input instructions and data

•  store the data and program instructions (a memory)

•  output the results of the processing

•  control and interpret the machine language and send appropriate signals to each of the other components.



Components of the CPU


•  Control unit (CU)

•  Arithmetic and logic unit (ALU)

•  Registers

•  Buses

•  Internal memory



The control unit


•  Supervises the fetch-decode-execute cycle.

•  Sends and receives signals from all parts of the computer.

•  Decodes instructions in the current instruction register (CIR).

•  Selects machine resources.

•  Selects the particular mathematical operation to be used.

•  Ensures that all processes take place at the right time and in the correct order.



The arithmetic and logic unit


•  Processes and manipulates data.

•  Carries out simple arithmetic operations, such as addition and subtraction.

•  Carries out logical operations, such as comparing two values.



The registers

The CU needs somewhere to store details of the operations being dealt with by the fetch-decode-execute cycle. The ALU needs somewhere to put the results of any operations it carries out. These are called registers and, although they have limited storage capacity, they play a vital role in the operation of the computer. Registers are usually much faster to access than internal memory since they must be accessed so often.
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Exam tip

A register is a temporary, fast access storage location found in the CPU where data or control information is temporarily stored.
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Registers that are used by the processor as part of the fetch-execute cycle include the


•  current instruction register (CIR) that stores the instruction that is currently being executed by the processor

•  program counter (PC) that stores the memory location of the next instruction that will be needed by the processor

•  memory address register (MAR) that stores the memory location where data is currently being written to or read from

•  accumulator (ACC) that stores the results of calculations made by the ALU.



Buses

Buses are pathways using groups of parallel wires that connect the processor to the various input and output controllers being used by the computer. They are also used to connect the internal components of the CPU, known as registers, and to connect the CPU to memory. They are the


•  data bus

•  address bus

•  control bus.
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The data bus


•  carries instructions and data between the processor and memory as the program is run

•  transfers the data both to and from memory

•  moves the data to and from the I/O controllers.



The address bus


•  only carries data in one direction – from the processor into memory

•  is used by the processor and carries the memory address of the next instruction or data item

•  is used to access anything that is stored in memory, not just instructions, to the processor.



The control bus


•  is used by the CPU to communicate with other units in the computer

•  ensures that the control information reaches the right place at the right time

•  usually only sends data one-way.



Internal memory


•  Memory built into the computer such as




    •  random access memory (RAM)

    •  read only memory (ROM)

    •  registers.




•  Fast access memory is directly accessed by the processor.



Check your understanding


1  Write down five items of hardware.

2  Name two different types of computer architecture.

3  Give the full name to these registers:



	CIR
	 



	MAR
	 



	ACC
	 



	PC
	 






The fetch-decode-execute cycle

There are three steps to processing instructions given by a currently running program:


1  The fetch cycle




    •  The PC holds the address of the next instruction to be executed.

    •  A copy of the address in the PC is sent to the MAR.

    •  The processor uses this address to find the instruction in the memory.

    •  The contents of the data in that memory location are sent to the CIR.

    •  The PC moves on one to point at the next instruction to be carried out.

    •  The cycle is repeated until all instructions have been carried out.




2  Decode




    •  The CU checks the instruction in the CIR.

    •  The instruction is decoded to determine the action that needs to be carried out.




3  Execute




    •  The processor carries out the instruction.

    •  The next instruction is fetched.
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Factors affecting processor performance

Cache memory


•  Fast access temporary storage on the CPU.

•  Used to store instructions and data that are needed frequently.

•  Most commonly used functions or data used in a program are placed into the cache.



Cache memory has the disadvantage of being more expensive than random access memory (RAM), but the advantage is that the cache can be accessed much more quickly than main memory, so programs run faster.

Clock speed


•  Indicates how fast each instruction will be executed.

•  Increasing the clock speed should increase the speed at which the processor executes instructions.



Multiple cores

A core contains an ALU, CU and registers. Multiple processors can be incorporated onto a single chip to make a multi-core processor. A dual-core processor, therefore, has two cores on one chip and will run much faster than a single-core system.


•  In a single-core CPU, each instruction is processed one after the other.

•  In a dual-core CPU, two instructions may be processed at the same time, meaning the instructions should be processed twice as fast as a single core.

•  Faster speeds, in theory, can be gained using four cores (quad cores) or more.
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Exam tip

Factors affecting speed should be considered as a whole rather than choosing one aspect to fix the problem. There is no point fitting a faster clock to a computer if you do not change the components that are going to make good use of the clock pulse.
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Performance may be affected by one core waiting for the result of another and, therefore, cannot carry out any more instructions, leading to the performance being no better than a single-core processor.

Multiple cores increase the processor cost, though this is offset by the increase in processing speed.

Processor instruction sets

An instruction set is the complete set of all the instructions in machine code that can be recognised and executed by a CPU. The instruction sets are libraries of all the things the processor can be asked to do.

Computers may be classed as


•  reduced instruction set computer (RISC)

•  complex instruction set computer (CISC).



Reduced instruction set computer

RISC processors can process a limited



•  it can process these simpler instructions quickly

•  processing simpler instructions requires less circuitry for decoding and executing

•  less power consumption

•  less heat being generated.



Complex instruction set computer




•  the complex instructions can be processed without having to break them down into many simpler instructions.





•  it requires large amounts of circuitry to decode and execute the instructions (so the CPUs are larger)

•  more power consumption needed

•  more heat being generated.
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Check your understanding


1  Draw a simple diagram to explain the fetch-decode-execute cycle.

2  Explain the difference between RISC and CISC.

3  Name three factors that are likely to affect the speed of a computer.



Input and output

Input devices




	Input device
	Example of use



	Keyboard
	Typing in text



	Scanner
	Scanning documents or pictures



	Mouse, roller ball, touch pad
	Moving a cursor on screen



	Sip-puff tube, foot mouse, eye-typer
	Alternative for someone who cannot use a mouse



	Microphone
	Voice input




Output devices




	Output device
	Example of use



	Printer
	Printing documents



	Monitor
	Displaying the output on screen



	Speaker
	Producing sounds from the computer




Primary storage

Random access memory (RAM)


•  Used for the temporary storage of currently running programs and data.

•  Consists of a large number of storage locations each of which is identified by a unique address.

•  Data in each storage location can be changed.

•  It is volatile so data is lost when the power is switched off.




Read-only memory (ROM)


•  Used for the permanent storage of data.

•  The data in each storage location cannot be changed.

•  Non-volatile so data is not lost when the power is switched off.



Flash memory


•  Used for the permanent storage of data.

•  The data stored in flash memory can be changed.

•  Flash memory is permanent – data is not lost when the power is switched off.
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RAM Cache memory


•  Used for the temporary storage of frequently accessed data and instructions.

•  Consists of a small number of store locations that can be accessed very quickly by the CPU.

•  Quicker than RAM.

•  Cache memory is volatile.



Summary of different types of memory
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Secondary storage



•  applications such as a word processor

•  saved programs

•  games

•  images.
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Check your understanding


1  Fill in the blanks in this table.



	Device
	Reason



	 
	Typing into a computer



	Scanner
	 



	 
	Useful for someone who cannot move their arms



	Microphone
	 




2  Tick the appropriate box to show whether the following are input or output devices.



	Device
	Input
	Output



	Keyboard
	 
	 



	Scanner
	 
	 



	Foot mouse
	 
	 



	Printer
	 
	 



	Roller ball
	 
	 



	Monitor
	 
	 







3  Which of the following is volatile memory?




    a)  RAM,

    b)  ROM,

    c)  Flash memory



Data capacity and storage requirements





	Switch State
	Bit



	On
	1



	Off
	0




Data units



	Unit
	Symbol
	Value



	Bit
	b
	1 bit



	Nibble
	–
	4 bits



	Byte
	B
	8 bits



	Kilobyte
	KB
	1024 B



	Megabyte
	MB
	1024 KB



	Gigabyte
	GB
	1024 MB



	Terabyte
	TB
	1024 GB



	Petabyte
	PB
	1024 TB



	Exabyte
	EB
	1024 PB



	Zettabyte
	ZB
	1024 EB



	Yottabyte
	YB
	1024 ZB






	Capacity
	Typical use
	Number of 0s and 1s



	1 B
	Single letter or number 0 to 255
	8



	1 KB
	Short email without images
	8 192



	1 MB
	1 minute of music stored as an MP3
	8 388 608



	700 MB
	Maximum amount of data that can be stored on a CD-ROM
	5 872 025 600




Additional hardware components


Motherboard


Graphics processor unit


Soundcard


•  Takes sound input from a microphone or other source as analogue data and converts it into digital data to be processed by the computer.

•  Converts digital data stored in the computer into analogue form to be used as audio output.



Embedded systems




•  washing machines

•  microwave ovens

•  automatic garage doors

•  motor car engines using sensor input.



Check your understanding


1  How many bytes make a Kilobyte?

2  How many characters can be represented by one byte?

3  Explain why the graphics processing unit is important.

4  Give an example of the use of an embedded system which is not on the list on this page.
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1  Describe the role of the following devices:




    a)  Graphics processing unit


    b)  Embedded system





2  In a certain system, one byte represents one character.




    a)  How many characters can be represented by 2 KB?
(Show your working.)





    b)  i)  Explain why a CD-ROM would not be able to store a movie using 8 GB.


        ii)  State the storage device that would be needed to store a movie that used 8 GB.
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