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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 page 4 to plan your revision, topic by topic. Make a note when you have:





•  revised and understood a topic



•  tested yourself



•  checked your answers.





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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Worked examples


Several worked examples are given for some topics.
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Key terms


Key terms are highlighted in each section.
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Exam tips


Expert 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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Exam-style questions


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Answers


Check how you’ve done using the answers at the back of the book.
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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 page 5 of this book 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. Check your answers with those at the back of this book.



•  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.





[image: ]







[image: ]


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


Computer Science Paper 1


Date:…………………………………


Time:…………………………………


Location:………………………………


Computer Science Paper 2


Date:…………………………………


Time:…………………………………


Location:………………………………
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Topic 1


Computer systems





1 Systems architecture


Computer hardware


Hardware is the term that describes the physical components of a computer system.


The computer inputs, processes, stores and outputs data.


The computer hardware works with software to process data.


The CPU


The CPU is responsible for completing all the processing in the computer by following a set of instructions.


The CPU works at incredible speeds governed by the clock chip.





•  The clock chip is a vibrating crystal that maintains a constant speed.



•  Modern CPUs can work at speeds around 4 GHz (4 000 000 000) instructions per second.
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Now test yourself





1  What is the purpose of the CPU in a computer?



2  What is meant by the clock speed of a computer?
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Von Neumann architecture


John von Neumann designed a computer architecture in which:





•  data and instructions are both stored in the same memory



•  all instructions and data are stored in binary.
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This design creates a model of the CPU which will include these elements.


Arithmetic and logic unit (ALU)


The arithmetic and logic unit carries out the calculations and logical decisions required by the program instruction. (For example addition, subtraction and comparisons such as equal to, greater than or less than.)


Control unit (CU)


The control unit is responsible for decoding the instructions. It sends out signals to control how data moves around the parts of the CPU and memory to execute these instructions.


Registers


Registers are very fast access memory locations in the CPU. There are a number of registers that are temporary data stores in the CPU, which include the:





•  accumulator stores the results of any calculations made by the arithmetic and logic unit (ALU).



•  program counter keeps track of the memory location for the next instruction to be dealt with.



•  memory address register stores the location in memory to be used, i.e. where to locate data it needs to fetch or where to send data it needs to store.



•  memory data register is used to store any data fetched from memory or any data that is to be transferred to and stored in memory.
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Now test yourself





3  What are the features of the Von Neumann computer architecture?



4  What is the function of







    (a)  the MAR


    (b)  the accumulator


    (c)  the ALU







    in a CPU?
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Exam tip


You should learn what each of these registers does and what data they store and when.
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Fetch–decode–execute cycle


The CPU continually fetches, decodes and executes instructions.
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Exam tip


You need to know what happens at each stage of the fetch–decode–execute cycle. Note this is sometimes just called the fetch–execute cycle, but it means exactly the same.
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Now test yourself





5  Describe what changes happen to the PC during the fetch–decode–execute cycle.



6  What is the function of the control unit in the fetch–decode–execute cycle?
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Cache


As well as the registers, the CPU will have some very fast memory (cache) used to store frequently used data and instructions waiting to be dealt with.





•  Cache memory is located very close to the CPU with dedicated connections to provide very fast access to the data.



•  Cache memory is very expensive compared to the main memory units in a computer so is generally much smaller in size than main memory.





There are three ‘levels’ of cache available, L1, L2 and L3.
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Common characteristics of CPUs that affect their performance


Cache memory


Having more and faster cache memory will provide the CPU with faster access to data.


Clock speed


The more instructions that can be completed per second, the faster the data can be processed.


Number of cores


If a processor has multiple cores, each core can fetch, decode and execute instructions at the same time and can handle more instructions simultaneously. For example, a multi-core processor can run more than one program at the same time.


A dual core processor has two cores and quad core, four, so the more cores the faster the CPU can process instructions.


A typical quad-core processor will have L1, L2 and L3 cache.


L1 and L2 cache will be provided for each core and L3 cache will be shared.
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Exam tip


You need to be aware of the contribution each of these items has to the performance of the computer. Note twice as many cores can potentially double the number of instructions per second.
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Now test yourself





7  What is cache memory?



8  How does the number of cores in a CPU affect the performance?
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Embedded systems


An embedded computer is a computer system that has a dedicated function as part of a larger system.


These are often manufactured as a single chip (micro-computer) or by combining several separate integrated circuits for processing, memory and interfacing within a larger device.
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Embedded systems are found in most consumer products, such as washing machines, microwaves or car engine management systems.





•  Embedded systems can be designed and engineered to reduce the size and improve performance.



•  Programs are often loaded at the manufacturing stage or uploaded directly.



•  There are either no, or very limited, options to modify these programs through a simple interface.
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The dedicated hardware and software make embedded systems significantly more reliable and robust than would be the case with general-purpose computer systems.


Embedded systems can be:





•  low power devices so they can operate effectively from a small power source, for example in a mobile phone



•  small in size to fit inside a wrist worn device such as a fitness bracelet



•  rugged so they can be used in a wide range of applications such as car engine management or avionics



•  low cost, making them suitable for use in mass-produced items, such as the controller in a washing machine or set-top box



•  dedicated to just one task with dedicated interfaces and software, for example in computer-aided manufacturing systems.
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Exam practice





1  (a)  Explain how cache size affects the speed of a computer.


    (b)  Describe two other factors that affect the speed of a computer.








2  Describe what is stored in the MDR (Memory Data Register) during the fetch–decode–execute cycle.



3  Identify and describe the features of an embedded system that make it suitable for use in a small ‘drone’ helicopter device.
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Summary


You should now have an understanding of the following:





•  Computer hardware is the physical components of a computer system.



•  The CPU carries out all the processing for the computer.



•  Von Neumann architecture is a model where data and instructions are stored in binary in the same memory. This is the model for most computer systems.



•  The CPU includes a number of fast access memory locations including registers and cache memory.



•  The factors that affect the performance of the CPU are clock speed, cache, number of cores.



•  Embedded systems are dedicated computer systems that form part of an electronic device.
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2 Memory





•  When the computer is on, the operating system and any utilities and data required to run the computer are stored in primary memory.



•  When a program is loaded to a computer it, and any data it uses, are also stored in primary memory.





RAM and ROM


Random access memory (RAM)


Random access memory (RAM)is volatile memory, which needs power to maintain it; if the power is turned off then RAM loses its content.





•  RAM is the main memory in a computer.



•  RAM holds the operating system, applications and data currently in use by the computer.



•  The CPU can access RAM very quickly and access times are much faster than those for secondary storage, e.g. hard disk.



•  The more RAM in a computer, the more programs and data it can keep available, i.e. more RAM implies improved performance.





Data is transferred from secondary storage to RAM to cache to the CPU
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Read-only memory (ROM)


Read-only memory (ROM) is non-volatile memory, which does NOT need power to maintain it; if the power is turned off then ROM keeps its content.





•  ROM provides storage for data and instructions for starting up and initialising the computer. (The boot process.)



•  ROM is called read-only memory because the computer cannot overwrite its content.



•  Information stored in ROM is usually programmed by the manufacturer.
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Now test yourself





1  What is the difference between RAM and ROM?



2  What is stored in RAM while a computer is working?



3  What is stored in ROM?
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Virtual memory


Running several programs, or very complex programs with lots of data, can mean that the computer does not have enough space in RAM to store all the necessary data.


Virtual memory is part of the hard disk used as a temporary store for some of the data in main memory.





•  Data not currently required is moved from RAM to the hard disk.



•  When data is required it is moved from the hard disk to RAM.



•  This means lots of slow transfers between RAM and the hard disk slowing the process and slowing the performance.



•  Adding more RAM will reduce the need for some of these transfers and improve the performance.
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Exam tip


This is a major factor affecting the performance of a computer system beyond the factors affecting the speed of the CPU. While the computer specification determines these other factors, more RAM can usually be added to improve performance.
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Flash memory


Flash memory is a special type of ROM that can be written to by the computer.





•  Flash memory is solid-state memory and is used in portable or removable devices to store data.



•  It is faster than a magnetic hard disk but slower than RAM.
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Exam tip


Solid-state devices using flash memory are also commonly used as the secondary storage in a range of hand-held devices and larger computer systems.
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