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Introduction

Background

GCSEs in English, Mathematics and ICT are to be redeveloped for first teaching in 2010 following QCA’s recent consultation on subject criteria with teachers and other stakeholders.

The redeveloped GCSEs will build upon the new key stage 4 programmes of study and every subject except English Literature will include the relevant functional skill. This aspect of the qualification will be assessed and certificated separately.
We've been working closely with teachers and all our other key stakeholders on the redevelopment of these new qualifications because it is only by listening to what you consider important that we're able to shape our specifications and support to meet your needs and those of your learners.

Supporting you

OCR has produced a summary brochure, which summarises the changes to OCRs GCSE Computing. Visit OCRs website for further details:

www.ocr.org.uk/qualifications/gcsefor2010
To help you plan for the new specification, OCR offers a range of support materials for GCSE Computing. These Support Materials are designed for guidance only and play a secondary role to the Specification.  

· Teacher’s Handbook

· Guide to Controlled Assessment in Computing
· Sample Schemes of Work and Lesson Plans

OCR is also working in partnership with Hodder Education to ensure published endorsed resources, written by experts, matched to the specification, are available when you need them.  For more information visit Hodder Education’s website.
Our Ethos

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.
Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work
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	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Topic
	2.1.1: Fundamentals of computer systems



	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note
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The importance of computer systems
	· Teacher input: The definition of a computer system. Relate to non-traditional “computer systems” eg Digital TV set top box.

· Pupils given a list of items to decide whether they meet the criteria to be a computer system. Make a poster/display and explain to the rest of the class.

· Homework: Make a list of electronic equipment at home which would qualify as a computer

· Pupils work in pairs on an item such as an MP3 player, mobile phone, TV set top box. Research and find out how their function was carried out before computer technology was available and report to class.

· Watch extracts of Chris Bishop’s 2008 Royal Institution Lecture 2: Chips with everything
	· Computer (and other technological goods)  which can be opened to demonstrate its internal components

· Royal Institution Lectures 2008 and associated resources available from RI. Most of Lecture 2,especially the first and last third,  is relevant to this topic and can be shown in sections to the class

www.rigb.org/christmaslectures08
DVD’s of the lectures can also be ordered through the web site.
	· 

	Reliability and standards in computer systems
	· Pupils go through recent news stories of computer failures and for each case answer the questions:

What was the failure?

Why did it happen?

What could be done to prevent it?

They could work in groups, each group on one story and reporting back to the class

· Role play. Stakeholder’s JIGSAW meetings
· Homework: Set one of the cases from either news stories or JIGSAW to answer as a QWL question.
	· Examples of recent news stories of computer failures – newspaper cuttings, video clips or web pages
	· This topic provides a good opportunity to develop the pupils ability to communicate their explanations and justifications for the Quality of communication style questions. 


	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Topic
	2.1.2: Computing Hardware   

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The Central Processing Unit (CPU)
	· Teacher input: hand out processors and ask pupils what part of computer this is and what it does. (Provides some initial assessment). Teacher corrects any misconceptions.

· Explain that the main function of the CPU is to fetch and execute the instructions

· Introduce the Little Man Computer (LMC) simulation program. Pupils execute the example program and then progressively work on exercises

· Research recent, commercially available CPU’s, and their characteristics followed by class discussions on how these characteristics affect performance
	· A range of old computer processors

· Little Man Computer simulation program

· Little Man Computer program work sheets(see lesson plan)
	· The little man computer simulation gives a good analogy which can be extended when discussing characteristics of processors... eg clock speed represents how many cycles the little man goes through each second etc...



	Binary logic
	· Watch extract from Chris Bishop’s  RI Christmas Lecture 2008

· Interactive games from RI website

· All Very Logical activity from RI website

· Create logic circuits using simulator, originally working from circuit to algebraic notation, and then from algebraic notation to the circuit
	· Several resources available from the Royal Institution web site, linked to lecture 1 of the 2008 Christmas Lectures

· Logic circuit simulation program – several available free from the internet, but a very good one is Logicly by Josh Tynjala:

http://joshblog.net/projects/logic-gate-simulator/ 
	· All pupils should be able to predict the truth table from the circuit diagram or the algebraic notation, with three or fewer AND, OR and NOT gates.

· More able pupils should be able, when given a truth table with 3 or more inputs and 1 output, to produce a circuit which would produce this truth table. They should also be encouraged to explore more complex circuits, the other logic gates (note that these will not be used in questions).

	Memory
	· Teacher input – explanation of the difference between RAM and ROM

· Research different types of RAM and FLASH memory available and report to class/class discussion

· Model QWL style questions (whole class putting together an answer) and then set similar for homework on changes in memory technologies and their effects. 
	· Computer open to show RAM, ROM (BIOS chip)

· How stuff works article on how memory works (also contains several related articles and quizzes):

http://computer.howstuffworks.com/computer-memory.htm
	

	Input//Output devices
	· Assign each pupil an input/output device and ask them to find out what it is used for and how it works and report to class. 

· Challenge to find unusual input/output devices on the Internet, again explaining how it works but also why it is unusual. Vote and prize for the most unusual.

· Past paper questions or questions from sample papers. Teacher to model answering these using the context of the question.
	· Extracts from lecture 2 of the RI Christmas lectures 2008: Chips with everything (demonstrating different display technologies) and activities from their website.

· Standards Unit dominoes activities on input/output devices

· Catalogues/websites of computer suppliers 
	In this topic, examination questions will often refer to a particular context and scenario, and pupils need to learn to apply the knowledge they have gained to the context when answering questions, rather than giving general answers.

	Secondary Storage
	· Comparison of different storage technologies

· Collect specifications of different storage devices and explain what the characteristics of the devices which are quoted mean

· Past paper questions or questions from sample papers. Teacher to model answering these using the context of the question.
	· Extract from RI Christmas Lecture 2008, Lecture 3: The Ghost in the machine, part 2 (explanation of how a hard disk works)

· Catalogues/websites of computer suppliers
	In this topic, examination questions will often refer to a particular context and scenario, and pupils need to learn to apply the knowledge they have gained to the context when answering questions, rather than giving general answers.


	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Topic
	2.1.3: Software

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The operating system
	· Teacher input: Identify some operating systems (it would be ideal, if possible, to demonstrate different operating systems.) Then brainstorm what the pupils thing the operating system does.

· Divide class into 5 (0r 10) groups. Each group to prepare a presentation on one of the functions of the operating system and report to the class.

· Possible H/w: make a mnemonic to remember the functions of the processor. 
	· Computers running different OSes.

· Materials and equipment for presentations
	

	Utilities
	· Teacher Input: the difference between a utility and application software. Pupils name utility programs they are aware of or may have used.

· If stand alone workshop computers are available, they can be set up for pupils to perform troubleshooting/maintenance tasks.
	· Stand alone computers set up for pupils to carry out maintenance tasks using utilities
	· Examination questions will focus on security, disk organisation and maintenance utilities. (These cover the majority of commonly used utilities, but more able pupils may wish to explore others).

	Software license/ownership
	· Research open source alternatives to known commercially available software

· Class debates on the relative merits. Assign pupils to argue for custom written vs off the shelf software, and open source vs. proprietary software
	· Workshop computers with open source and proprietary software
	· “open source” in the specification is used in the widest sense and includes all forms of open source licenses.


	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Topic
	2.1.4: Representation of data in computer systems

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Units
	· Teacher input into definitions of the terms.

· Homework/challenge – ask pupils to suggest why 1024 instead of 1000.

· Make posters explaining the units

· “Magic Trick” activity to explain why binary is used (and introduce how numbers are stored)
	
	· For “fun” research other terms such as tidbit, mawnch etc... these are not generally used and will not be tested, but will be of interest.

	Number
	· “Magic Trick” activity (see sample lesson)

· Reinforcement with worksheets of different conversions. This can also be set for homework. 
	· Extract from RI Christmas Lectures 2008 – lecture 3 the Ghost in the machine. This could be enacted in the class instead/as well.
	

	Character
	· Build up from creating a character set using 5 bit code (32 chars). Ask pupils to make up the code and then to encode messages using this code. Explore the need for a standard code. Explore the limitations of 5 bits; what would happen if we went on to 6, 7 bits etc. Introduce /explain ASCII and UNICODE
	
	

	Images
	· Create portable bitmap files using graphics software and view in a text editor. Then try to create own bitmaps in a text editor and display in the graphics software. Able pupils may wish to explore gray map and colour map files.
	· Computer graphics capable of reading portable bitmap files. 
	· PBM (and PGM, PCM files) are ideal for teaching this topic, as they allow bitmaps to be encoded using ascii characters instead of binary numbers, making them editable in a text editor like notepad.

	Sound
	· Paper encoding/decoding exercise. Pupil creates a graph of a wave on graph paper, “samples” it at fixed intervals by reading from a scale on y axis, converts the sample readings into binary and gives to other pupil. The numbers are converted back into denary and plotted on acetate paper. The result is compared with the original. Asking how this can be improved should lead on discussions about the effect of the sampling rate.
	· Extract from RI Christmas lecture 3, part 2 – The Ghost in the Machine – Chris Bishop records a piece of music and shows how it is encoded.

· Acetate sheets /tracing paper and graph paper for encoding/decoding exercise
	

	Instructions
	· Teacher input – explain how instructions are coded and distinguished from data. Refer back to little man computer simulation. 
	· Little Man Computer simulation
	


	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Topic
	2.1.5: Databases

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The database concept
	Teacher input and practical activities to enable pupils to:
(i)
Describe a database as a persistent organised store of data

(ii)
Explain the use of data handling software to create, maintain and interrogate a database
	· Standards Unit activity – Mia’s Sandwich shop

· Database software such as Microsoft Access.
	

	The DBMS
	Teacher input, using pupils experience of using database software, to enable them to:

(i)
Describe how a DBMS allows the separation of data from applications and why this is desirable

(ii)
Describe the principal features of a DBMS and how they can be used to create customised data handling applications
	· Standards Unit Activity – Phoenix Circus School
	· The scenario and cards from the Phoenix Circus School activity can be used but it is not necessary at this level to fully explain normalisation. 

	Relational databases
	Practical database activities to enable pupils to:

(i)
Understand the relationship between entities and tables

(ii)
Understand the components of a relational database, such as tables, forms, queries, reports and modules

(iii)
Understand the use of logical operators in framing database queries

(iv)
Explain the use of key fields to connect tables and avoid data redundancy

(v)
Describe methods of validating data as it is input
	· Database software such as Microsoft Access

· Examination style questions
	· Most centres will have a number of activities which have worked well for their pupils and which can be used. As a general rule, databases with three tables are of the right complexity. Teachers should reinforce the underlying principles and points by looking at examination questions, perhaps as homework.


	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Topic
	2.1.6: Computer communications and networking

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Networks

	(i)
Explain the advantages of networking stand-alone computers into a local area network

(ii)
Describe the hardware needed to connect stand-alone computers into a local area network, including hub/switches, wireless access points

(iii)
Explain the different roles of computers in a client-server and a peer-to-peer network

(iv)
Describe, using diagrams or otherwise, the ring, bus and star network topologies

(v)
Describe the differences between a local area network and a wide area network such as the Internet

(vi)
Explain the terms IP addressing, MAC addressing, packet and protocols.

(vii) Explain the need for security measures in networks, such as user access levels, suitable passwords and encryption techniques

(viii) Describe and justify network policies such as acceptable use, disaster recovery, failover, back up, archiving
	· If available, get pupils to connect computers through a hub and use other network hardware to communicate with each other, including setting network parameters such as IP addresses etc...

· The school network is always a good resource. Comparing the school network, networks pupils have at home and stand alone computers will be useful. A talk by the network manager of the school, and visiting some of the network hardware which is not normally visible is advised. Similarly, they should also study their school’s policies and security measures.
	· Peer-to-peer refers to the relative roles of the computers on the network, and not necessarily peer-to-peer file sharing

	The Internet
	Teacher input to enable pupils to:

(i)
Describe the nature of the Internet as a worldwide collection of computer networks

(ii)
Describe the hardware needed to connect to the Internet including modems, routers etc

(iii)
Explain the need for IP addressing of resources on the Internet and how this can be facilitated by the role of DNS servers

(iv)
Explain the importance of HTML and its derivatives as a standard for the creation of web pages

(v)
Describe common file standards associated with the Internet such as JPG, GIF, PDF, MP3, MPEG

(vi)
Explain the importance of compressing files that are transmitted via the Internet

(vii)Describe the differences between lossy and lossless compression
	· RI Christmas Lectures 2008, Lecture 4: Untangling the Web, and associated resources on the RI website

www.rigr.org/christmaslectures08
· If available, get pupils to connect computers through a hub and use other network aware

· HTML editing software and some basic HTML editing

· Warriors of the Net (by Ericsson’s medialab). An animation of how the Internet works, downloadable from: 

http://www.warriorsofthe.net/
	


	OCR GCSE Computing Unit A451: Computer Systems and Programming

	Suggested teaching time
	N/A 
(see note)
	Topic
	2.1.7: Programming   

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Note: It is not expected that this topic will be taught in a purely theoretical manner. During the entire course, pupils will learn programming skills in preparation for their coursework for A453. The reason for including programming as a topic on A451 is that the knowledge and understanding of some fundamental programming concepts and principles are better assessed under examination conditions than in controlled assessment. The following section should therefore be seen as a supplement to the scheme of work for A453. The purpose of the teaching activities suggested here is to reinforce the learning the principles which they will have picked up through experience as they learn to program, and to prepare them for the types of questions they will answer in the examination on this topic.

	Algorithms
	Pupils should be able to

(i) 
Understand algorithms (written in pseudocode or flow diagram), explain what they do, and correct or complete them

(ii)
Produce algorithms in pseudocode or flow diagrams to solve problems
	Reinforce programming learnt in F453 with notes, examination questions etc. 

Flow diagram software will be useful.

Pupils should be encouraged to design algorithms before implementing them
	

	Programming Languages
	Pupils should be able to:

(i)
Explain the difference between high level code and machine code

(ii)
Explain the need for translators to convert high level code to machine code

(iii)
Describe the characteristics of an assembler, a compiler and an interpreter

(iv)
Describe common tools and facilities available in an integrated development environment (IDE): editors, error diagnostics, run-time environment, translators, auto-documentation.
	Reinforce programming learnt in F453 with notes, examination questions etc. 

Reference to the Little Man Computer simulation in topic 1 can help relate to machine code.
	

	Control flow in imperative languages
	Pupils should be able to:

(i)
Understand and use sequence in an algorithm

(ii)
Understand and use selection in an algorithm (IF and CASE statements)

(iii)
Understand and use iteration in an algorithm (FOR, WHILE and REPEAT loops).
	Reinforce programming learnt in F453 with notes, examination questions etc. 
	Pupils should be familiar with IF, CASE, FOR, WHILE and REPEAT statements written in pseudocode, as well as in the language they are studying. 

	Handling data in algorithms
	Pupils should be able to:

(i)
Define the terms variable and constant as used in an imperative language

(ii)
Use variables and constants

(iii)
Describe the data types integer, real, Boolean, character and string

(iv)
Select and justify appropriate data types for a given program

(v)
Perform common operations on numeric and Boolean data

(vi)
Use one-dimensional arrays.
	Reinforce programming learnt in F453 with notes, examination questions etc. 
	Relate the data types quoted in the specification to the data types available in the language used by the pupil. Note that character refers to a single character.

Common operations will be mainly assignment, arithmetic and logic operations.

	Testing
	Pupils should be able to:

(i)
Describe syntax errors and logic errors which may occur while developing a program

(ii)
Understand and identify syntax and logic errors 

(iii)
Select and justify test data for a program, stating the expected outcome of each test.
	Reinforce programming learnt in F453 with notes, examination questions etc. 


	


OCR GCSE Computing Unit A451: Computer Systems and Programming
Section 2.1.4: Representation of data in Computer Systems

OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the Lesson
	Objective 1
	Understand that the binary system allows only one representation for each positive integer

	Objective 2
	Be able to convert integers from 0-15 to 4 bit binary number, and should also be able to extend this to integers up to 255. 


Recap of Previous Experience and Prior Knowledge
This is an introduction to the use of binary numbers and no prior knowledge is assumed. However, by studying logic circuits, pupils may already be aware of the fact that within computers, 0’s and 1’s are used to represent data. They will therefore have an understanding of why a binary system is used to represent data. This topic then goes into how.

Content

	Time
	Content

	15 minutes
	Introduction & Presentation – Whole class

Explain that they will learn an important property of numbers. They will be shown a magic trick – they need to figure out how this trick works..

Explain that you have 4 sets of numbers each set has a different colour. The colours are Slate (for grey), Gore (for red), Blue and Brown. (insist that they use these names for the colours.)

Demonstrate with one student. Ask him/her to pick a number between 1 and 15. Show him/her each set of cards in turn and ask him/her to remember which sets his/her numbers appear in. When he/she has seen all the set they will give the different colours on which they appear. Tell them the number they guessed. (To help, the colours chosen rhyme with powers of 2. For example, Slate and Gore and Blue is 8 + 4 +2 = 14).

Demonstrate with whole class. Challenge the class to be able to work out more than 1 number. Ask them to each guess a number. Show the cards. When they all say what colours their numbers were on, tell them which number they guessed. (The penny should begin to drop with the brightest students).

	15 minutes
	Group activity: put students in groups of 2/3 and give each group a set of the cards, already cut. Get the students to try and work out how to do the magic trick and try it on each other. Circulate, and help their thinking.
Students have various strategies for working this out. One is to order the cards in each group. This leads to realising that there is a connection between the name and the lowest card in each group. Another is to make a list of what colours are needed to make 

	10 minutes
	Plenary: Ask any groups who have discovered how to do the trick to perform and then explain it.

Point out that this trick only works because the numbers 1,2,4,8 allow ALL numbers 0-15 to be made, and each can only be made in one way. Introduce place values and representing with 1’s and 0’s. Reinforce with some Q and A eg what is 1010?

	15 minutes
	Reinforce with conversion exercises from binary to denary and back up to 255

	5 minutes
	Correct exercises and check understanding. Recap.


Notes

The colour scheme can be extended to numbers up to 255. Students enjoy coming up with their own numbers which rhyme with/sound like 16, 32, 64 and 128

Photocopy onto brown card/paper and cut out:
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Phtotocopy onto blue card and cut out



Photocopy onto red card and cut out



Photocopy onto grey paper/card and cut out




OCR GCSE Computing Unit A451: Computer Systems and Programming
Section 2.1.2: Computing Hardware

OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Understand the role of the processor in fetching and executing instructions

	Objective 2
	Understand the concept of machine code instructions 


Recap of Previous Experience and Prior Knowledge

No prior knowledge expected, but it is useful for the pupils to already know what a CPU is.

Content

	Time
	Content

	15 minutes
	Introduction & Presentation – Whole class

· Load Little Man Computer simulation. Show a CPU (pass it around) and explain that we will study what happens inside the CPU. We can’t see in it, so we have a simulation.

· Run Little Man Computer simulation on projector with given example program and talk the pupils through the simulation.

	10 minutes
	Individual work... students try to understand the example program.

Give out the cut out sheets and get them to run the program and order the descriptions of the instructions according to what they see. When they have finished, give them sheet 1 to record their findings.

	5 minutes
	Plenary: Check completion and understanding, and consolidate by doing sheet 2 together as a class. 

	5 minutes
	Get students to write their own little man programs. Give them sheet 3 to work on. If they have finished, they should do the extension sheet.

They will also need the reference sheet to do the second exercise on sheet 3 or the extension.

Circulate to help and correct exercises as they work.

	5 minutes
	Correct exercises and check understanding. Recap.


The Little Man Computer – Cut out

Photocopy onto card 

Cut this table out into one block

	Address
	Instruction

	 00
	500

	01
	299

	02
	500

	03
	399

	04
	600

	05
	700


Cut the instructions out into individual strips

	Input a number and put it in the calculator

	Store the number in the calculator in memory slot 99

	Input a number and put it in the calculator

	Add the number in memory slot 99 to the number in the calculator

	Output the number which is now in the calculator

	Halt


Pupils should match the explanation with the instruction. And use this to fill in Sheet 1.
The Little Man Computer – Sheet 1

Programming the Little Man Computer

1
The example program

When you load the LMC there is already a program in the computer. The program is written out in the table below in machine code. By executing the program and using the list of instructions, work out what the program does.

	Address
	Instruction
	What it does:

	00
	500
	

	01
	299
	

	02
	500
	

	03
	399
	

	04
	600
	

	05
	700
	


The Little Man Computer – Sheet 2

The Little Man Computer
 is a simplified model of a computer processor which helps us to understand how processors work.

The program is written in _______________ code and is stored in the _________________. Each memory slot has an __________________ between 00 and 99. Each memory slot can contain one 3-digit ________________ . The memory can also contain data . 

The processor works by fetching an instruction from memory, executing it and then fetching the next instruction etc. This is called the __________________________ cycle. In order to do this the LMC has two displays which are used to store the values it needs.  The ___________________________ tells us which instruction is going to be next to be fetched and the ________________________ stores the number that the processor is currently working on. 

The machine code for the LMC is very simple. Each 3 digit instruction has 1 digit, the OP-code, which tells us which instruction to execute, and 2 extra digits, the ___________ , which provides information for the instruction.

The Little Man Computer – Sheet 4

Modifying the example program

Modify the program so that it adds up 3 numbers. Write down your final program here.

	Address
	Instruction
	What it does:

	00
	
	

	01
	
	

	02
	
	

	03
	
	

	04
	
	

	05
	
	

	06
	
	

	07
	
	

	08
	
	


Modify the original program so that it subtracts the second number from the first. 

Write down your final program here.

	Address
	Instruction
	What it does:

	00
	
	

	01
	
	

	02
	
	

	03
	
	

	04
	
	

	05
	
	

	06
	
	

	07
	
	

	08
	
	


The Little Man Computer – Reference

The little man’s instruction set: These are all the instructions the little man can execute.

	· OP-code
	· Operand
	· What it does

	· 1
	· a 2-digit address
	· Get the number which is in memory at the address given and put it in the calculator

	· 2
	· a 2-digit address
	· Store the number which is in the calculator into the memory at the address given

	· 3
	· a 2-digit address
	· Add the number which is in the memory at the address given to the number in the calculator (the result stays in the calculator)

	· 4
	· a 2-digit address
	· Subtract the number which is in memory at the address given from the number which is in the calculator (the result stays in the calculator)

	· 5
	· 00
	· Ask the user for an input and put the number given in the calculator

	· 6
	· 00
	· Output the number in the calculator 

	· 7
	· 00
	· Stop executing the program

	· 8
	· 00  or   01  or  02
	· Skip the next instruction if:

· 00 – the number in the calculator is negative

· 01 – the number in the calculator is  0

· 02 – the number in the calculator is positive

	· 9
	· a 2-digit address
	· Jump to the instruction at the address given.


The Little Man Computer – Extension

1
Countdown

Write a program which outputs the numbers 5, 4, 3, 2, 1, 0 then stops. The most efficient way to do this will require you to insert some data in the memory before the program is run, and to use the jump (JMP) and skip (SKP) instructions. You can draw lines on your sheet to show where the instructions should jump to.

Note down any initial data:

	Address
	Value
	Comment

	
	
	

	
	
	

	
	
	


And also the program
	Address
	Instruction
	What it does

	00
	
	

	01
	
	

	02
	
	

	03
	
	

	04
	
	

	05
	
	

	06
	
	

	07
	
	

	08
	
	

	09
	
	

	10
	
	


1
Count Up

Now write a program that will count up, outputting 1, 2, 3, 4, 5 and then stop. Hint: You will need to subtract from the number in the calculator to check whether you have got to 5. How will you get the number back in the calculator?

Data:

	Address
	Value
	Comment

	
	
	

	
	
	

	
	
	


Program:
	Address
	Instruction
	What it does

	00
	
	

	01
	
	

	02
	
	

	03
	
	

	04
	
	

	05
	
	

	06
	
	

	07
	
	

	08
	
	

	09
	
	

	10
	
	


Published Resources
OCR offers centres a wealth of quality published support for new specifications with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR.

Publisher partners

We work in close collaboration with our three publisher partners; Hodder Education, Heinemann and Oxford University Press to ensure you have access to quality materials, written by experts, when you need it.  The publisher partnerships are not exclusive (see Approved Publications below).  All OCR endorsed resources undergo our thorough quality assurance process to ensure match to the specification.
Hodder Education is the publisher partner for OCR GCSE Computing.
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Official Publisher Partnership




Hodder Education is producing the following resources for OCR GCSE Computing for first teaching in September 2010.

Dynamic Learning Website. Authors - George Rouse, Agneau Belanyek, Sean O'Byrne - available September 2010.
A stand-alone Dynamic Learning subscription website, designed to be used by students and teachers in class and at home.  It incorporates a lesson builder, search facility, VLE integration and electronic resources to support the course aims and objectives and includes automatically-marked interactive assessments.

Approved publications

OCR still endorses other publisher materials, which undergo a thorough quality assurance process to achieve endorsement.   By offering a choice of endorsed materials, centres can be assured of quality support for all OCR qualifications.
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= Innovative Teaching Idea


This icon is used to highlight exceptionally innovative ideas.





= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.
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Complete the text below with the following words:


machine, memory, address, instruction, program counter, calculator, fetch-execute








� The version of the Little Man Computer we are using comes from the University of Hertfordshire and can be downloaded from their web site: http://www.herts.ac.uk/ltdu/projects/mm5/


� Store the contents of the calculator into the memory before subtracting. You will then be able to load it back to the calculator.





© OCR 2009


2 of 8
GCE [subject]
GCSE Computing
3 of 35

