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Unit  1.1 – Systems Architecture – Lesson 2















Why is this relevant for the learners? 


Question given to the learners to spark interest in the topic – “1969 was a year famous for what….?”


Collect responses/guesses from learners


Lead into answer with suggestions such as: Travel, Mission, Space, Lunar


1969 – Man on the Moon – Apollo 11 Spaceship


Follow up questions:


What typical computing hardware may be inside Apollo Guidance Computer?


What would be the brains of the Computer? Lead into Processor. 





Notes: Use Context Setting task to engage pupils and create discussion. May link to flipped resources if you use flipped learning.








What should the learners be confident/able to do at the end of the session? 


To be able to describe the purpose of the CPU


To be able to state the function of the CPU (fetch and execute instructions stored in memory)


To be able to describe how common characteristics of CPUs affect their performance:


Clock Speed


Cache Size


Number of Cores


To understand embedded systems


Their Purpose


Give examples





Notes: These are the core learning that the students should develop during the lesson.  This will link to the activities that provide ability to assess the Objectives.





How will I encourage engagement?


What processing power does your computer at home have? Typically?


Are you aware of the processing power of your mobile phone? Tablet?


How is processing power measured?


Guess at Processing Power of the Apollo Guidance Computer (AGC) (0.043MHz and 64Kbyte)


Compare to iPhone 6 – it could perform instructions 120,000,000 times faster.	





Notes: A short activity that stimulates the learners. Ideas taken from Big Picture activity could be used.





Engagement





The Big Picture





Objectives





Key Words





Expected Progress: 


Describe the purpose of the CPU


State what characteristics of a CPU can affect its performance


State the function of the CPU


Good Progress: 


To be able to describe the effects of increasing the Clock Speed on the computers performance


To be able to describe the effects of increasing the Cache Size on the computers performance


To be able to describe the effects of increasing the Number of Cores on the computers performance.


Exceptional Progress: 


To be able to give the specific effects on performance time of improving the clock speed and number of cores  on a CPU


To be able to describe how data/instructions are fetched from main memory 








What activities will the learners undertake?


 CPU carries out instructions and process data


CPU fetch data and instructions from main memory, process/execute and store the result in main memory


Process known as the Fetch-Execute Cycle


Clock Speed, Cache Size and Number of Cores have an effect on the performance speed of a processor


Notes: A list of concepts that you want the learner to remember by the end of the lesson.





The Sticking Points





Assessment for Learning





Learners should be able to use the following words confidently:





Processor


MHz


GHz


Hertz


Instruction


Execute�
Embedded System


Clock Speed


Cache


Core�
�



Multiple Choice Questions will assess these keywords; use the MCQs supplied. 


You may wish to customise these as needed.











Notes





Summary / Plenary





How will I check that students have retained the knowledge?





Questioning students (Assertive / Pause-Pounce-Bounce)


Students produce Question + Mark Scheme


Exit Pass – Describe the purpose of a CPU


Exit Pass – Describe the effect of Number of Cores / Cache Size / Processor Speed on Performance


Homework: Use resource 1 to study the Apollo 11 Hardware and write a report discussing how the technology has changed over the last 40-50 years.





Notes: Use the MCQs to check basic understanding of Key Words and Topics.


Use the LOR to develop deeper knowledge and allow Peer Assessment and Review.  This can be developed to use the LOR ideas as homeworks etc.











What tasks will I ask the pupils to complete to develop their understanding during the lesson?


Students to produce a guide explaining the development of the CPU over the last 20 years. Include descriptions of:


Processor Speed


Processor Number of Cores


Processor Cache Size


Within the guide explain the concept of Moore’s Law


Find diagrams of different CPUs


Notes:  Use the Activities given to develop the student’s knowledge of the topic.  Each activity may need further differentiation/adaptation for you needs. Reference the Common Misconceptions/FAQ guide to support your delivery of the topic.











Differentiation





How will I enable access to each area of learning for my learners?


Some students may be more aware of processors and different types – using these students as Lead Students


Differentiated within tasks (Performance of Computers)


Questioning to challenge students


Research tasks


Notes:  Use of Stretch Task Ideas supplied may support high-end differentiation.





You will need to modify the resources to meet the needs of your pupils specifically.  You may wish to refer to Departmental or School policies on differentiation methods used within your centre.








Activity 3 / Extension





Activity 2





What tasks will I ask the pupils to complete to develop their understanding during the lesson?





Students will be given a number of scenarios on improving the performance of a processor and be asked specifically to state the actual affect


E.g. 1GHz clock upgraded to 2GHz – the number of instructions executed per second will double


Match activity – a variety of processors given with number of cores and clock speed. Students to match which are executing at the same speed based on cores/speed.





Notes:  Use the Activities given to develop the student’s knowledge of the topic.  Each activity may need further differentiation/adaptation for you needs.


Reference the Common Misconceptions/FAQ guide to support your delivery of the topic.





Activity 1

















Homework / Flipped Learning





How will I challenge high ability learners, or extend the lesson activities if needed?





Link back to Apollo and the AGC being classed as the first Embedded Computer System


Produce a list of embedded systems found around the home


Discuss Purpose�


Notes:  Use the Activities given to develop the student’s knowledge of the topic.  Each activity may need further differentiation/adaptation for you needs.


Reference the Common Misconceptions/FAQ guide to support your delivery of the topic.





How will I encourage engagement?





Diagram given to learners of the Internal Components of a computer system. Initially label what they believe to be the Processor, the Main Memory and the System Clock. 


Discuss the term Busses with the students, and label the Data Bus and the Address Bus.





Resource file 8





Notes: A short activity that stimulates the learners. Ideas taken from Big Picture activity could be used.








Engagement





Why is this relevant for the learners? 





Questions relating back to previous lesson


What is the purpose of the processor?


Where are instructions that are currently in use stored?


What else is stored in main memory?


Students to write down their thoughts on how the fetch-execute cycle works





Notes: Use Context Setting task to engage pupils and create discussion.


May link to flipped resources if you use flipped learning.





What should the learners be confident/able to do at the end of the session? 


To be able to label an internal diagram of the CPU


To be able to describe the roles of the MAR and the MDR in the fetch part of the fetch-execute cycle


To be able to describe the purpose of the accumulator


To be able to explain the purposes of the ALU, CU and the cache


The describe the importance of the Program Counter in the Fetch-Execute cycle	


Notes: These are the core learning that the students should develop during the lesson.  This will link to the activities that provide ability to assess the Objectives.





The Big Picture





Objectives





Assessment for Learning





Key Words





The Sticking Points





Expected Progress: 


To be able to label most aspects of a the CPU correctly including: Main memory, Processor, Data Bus, Address Bus


To be able to state the purpose of the ALU


To be able to describe the Fetch-Execute Process


Good Progress: 


To be able to describe the differences between the MAR and the MDR


To be able to describe the differences between the ALU and the CU


Exceptional Progress: 


To be able to give a thorough description of the Fetch-Execute cycle including use of all associated busses and registers


To effectively describe the differences between the fetch part and the execute part of the fetch-execute cycle, describing which registers are used in which part.





Learners should be able to use the following words confidently:





Von Neumann Architecture


MAR (Memory Address Register)


MDR (Memory Data Register)


Program Counter


�
Accumulator


ALU (Arithmetic Logic Unit)


CU (Control Unit)


Cache


Fetch/Execute


Busses


�
�
Multiple Choice Questions will assess these keywords; use the MCQs supplied. 





You may wish to customise these as needed.








What activities will the learners undertake?


Address bus carries addresses from the processor to the Main Memory.


The Address is generated by the Program Counter


The address is copied into the Memory Address Register (MAR)


The data/instruction from main memory is placed onto the Data Bus to travel to the processor


The data/instruction  arrives at the Memory Data Register (MDR)


The instruction is decoded and executed


Results of calculations are stored in the Accumulator


The Program Counter is incremented


ALU performs all arithmetic and logical operations


CU carries control signals


Cache speeds up execution by holding common instructions to save processor/disk transfers


Notes: A list of concepts that you want the learner to remember by the end of the lesson.














Notes





How will I check that students have retained the knowledge?





Questioning students (Assertive / Pause-Pounce-Bounce)


Students produce Question + Mark Scheme


Exit Pass – Describe the differences between the registers on the processor


Exit Pass – Describe the differences between the ALU and the CU


Notes: Use the MCQs to check basic understanding of Key Words and Topics.


Use the LOR to develop deeper knowledge and allow Peer Assessment and Review. This can be developed to use the LOR ideas as homeworks etc.





Differentiation





How will I enable access to each area of learning for my learners?


Questioning


Activities can be differentiated


Flipped Learning resources can be given for students to go away and study either prior to or after lesson


Peer Assessment / Support on labelling tasks


Notes:  Use of Stretch Task Ideas supplied may support high end differentiation.


You will need to modify the resources to meet the needs of your pupils specifically.  You may wish to refer to Departmental or School policies on differentiation methods used within your centre.








Summary / Plenary

















Activity 3 / Extension





What tasks will I ask the pupils to complete to develop their understanding during the lesson?


Produce a labelled diagram of the CPU including: (use resource sheet)


Processor


Main Memory


Busses (Data and Address)


MAR


MDR�
Program Counter


CIR


ALU 


Accumulator�
�
In pairs describe in words how the Fetch-Execute Cycle works in relation to their diagram, explaining each of the registers.


Notes:  Use the Activities given to develop the student’s knowledge of the topic.  Each activity may need further differentiation/adaptation for you needs. Reference the Common Misconceptions/FAQ guide to support your delivery of the topic.








Activity 2





Activity 1





What tasks will I ask the pupils to complete to develop their understanding during the lesson?


Diagram given to learners of the Internal Components of a computer system. Initially label what they believe to be the Processor, the Main Memory and the System Clock. 


Discuss the term Busses with the students, and label the Data Bus and the Address Bus.


Notes:  Use the Activities given to develop the student’s knowledge of the topic.  Each activity may need further differentiation/adaptation for you needs.


Reference the Common Misconceptions/FAQ guide to support your delivery of the topic.





Homework / Flipped Learning





What tasks will I ask the pupils to complete to develop their understanding during the lesson?


Class divided up into groups of students. Each group to have a person to act as Main Memory (holds all of the data, instructions), Processor (completes/executes instructions), Address Bus (this person carries addresses from processor), Data Bus (this person carries data along the data bus), Program Counter (this person keeps track of which instruction is currently being worked on).


The task is to simulate a basic representation of what happens with the internal components as part of the Fetch Execute Cycle.


Program Counter passes the Address Bus the instruction to collect, Address Bus goes to main memory and looks into the memory location, the data stored is returned along the Data bus to the processor, the program counter adds one and the processor executes the instruction


Notes:  Use the Activities given to develop the student’s knowledge of the topic.  Each activity may need further differentiation/adaptation for you needs. Reference the Common Misconceptions/FAQ guide to support your delivery of the topic.
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