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	Outcomes Assessed

	3. Low Level Programs
Machine and assembly language programming: design simple machine and/or assembly language programs to use data transfer, arithmetic and jump and branch instructions;

1. Internal operations
logic and fetch-execute cycle: concepts of logic and logic gates, simple arrays of logic gates, truth tables, concepts of registers, buses, control unit, arithmetic and logic unit, memory, clock and control signals in a model microprocessor and the fetch-decode-execute cycle, without reference to performance enhancing hardware such as cache memory;



	Grading Criteria

	Pass (P)
	P6  write very basic program functions (such as fetching and adding together two numbers, and storing the result) in a low level language.



	Merit (M)
	M2  describe, with the aid of diagrams, the hardware (including logic gates, registers, buses, CU, ALU and memory) and its function within a model microprocessor.

M3  describe the functions of an operating system within a modern computer system

M4  design and write programs in a low level programming language which include data transfer, arithmetic, jump and branch instructions



	Distinction (D)
	D1  describe in detail the function of the fetch-decode-execute cycle and its relationship to the workings of a microprocessor, making detailed reference to the role played by hardware and software in this relationship

D3  write coherently and comprehensively, including accurate drawings which enhance the text and show a good command of technical language


When you use the web or other sources as a resource you must be aware of copyright implications.  All pictures, diagrams, quotations etc. must be referenced with a source at the place it appears in your assignment and the source details must appear in the bibliography.  Excessive use of downloaded material or failure to identify sources of information will result in the assignment being referred.

	Assignment specification

Task 1 (low-level language)

Write a program in TOM which calculates and outputs the average from a set of 3 numbers input from the keypad.

The following documentation is required:

a) annotated program flowchart or Pseudo code
b) assembly listing

c) screen shots of test results

Write a brief description of how the code works.

Revise the program to accept a variable set of numbers using a loop.
Include amended documentation.

Task 2 (Model processor)
a) Draw a block diagram of the TOM computer. This should include the address, data and control buses. The block representing the processor should include the Control Unit, the Arithmetic Logic Unit and the three registers referred to in Task 4.

b) Show the logic gates that would be required in the TOM processor to detect a HALT and a LOAD instruction.

Task 3 (Operating System) 

a) Describe the major functions of an operating system.

b) What is the difference between an operating system with a command line interface (CLI) and a graphical user interface (GUI). Give an example of each.

c) Explain the terms: 

· Multi-tasking 

· Multi-user 

Give an example of  a multi-user operating system

Task 4 (Fetch/Execute Cycle)

a) Undertake research to find an illustration of the fetch/decode/execute cycle. In your own words, describe fully how this operates making specific reference to the role played by the program counter(PC), the accumulator(Acc) and the current instruction register (CIR) in the fetch/decode/execute cycle.

b) Describe two different ways in which the program counter may be affected by an instruction.

Task 5 (Technical presentation)

Present the information with accurate illustrations and good use of technical language.

DELIVERABLES

· Informal report
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