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Lesson 1
Activity 2 – EngagementAssembly Language:
Operation
Input				0001	‘takes input into an Accumulator
Output			0010	‘Outputs the contents of Accumulator
Add				1010	‘Adds an 8 bit value to the Accumulator
Add (memory)		1011	‘Adds a memory location to the Accumulator
Sub				1001	‘Subtracts an 8 bit value from the Accumulator
Sub (memory)		1101	‘Subtracts a memory location from the Accumulator
Store				1100	‘Stores the contents of accumulator in a memory location







Machine Code Example:

0001			‘This line of code allows the user to input a value into the Accumulator
1100 00000100	‘This uses the operation Store to put the contents of the Accumulator into
			‘memory address number 4 – identified by the 8 bit number 00000100
0001			‘This line of code allows the user to input a value into the Accumulator
1011 00000100	‘This will Add the contents of the memory location signified by 00000100
			‘to the value stored in the accumulator

Imagine if the user input the value 10 – this would be placed into the accumulator and then a copy would be transferred to memory address 4. If the user then input the value 6 – this would replace 10 in the accumulator. The final line of code would add the contents of memory address 4 (the value 10) to the value held in the accumulator (6) – therefore the final value held in the accumulator would be 16.

E.g of invalid code:
1111			‘There is no instruction in our in our instruction set for 1111
0001	‘This would be valid as it would allow the user to enter a value into the Accumulator
1010 1011	‘This is invalid as it is adding a 4 bit value rather than 8 bit as specified above
0001			‘This would allow a new value to replace the existing in the Accumulator
1011 10111101	‘This correctly adds the contents of a memory location to the Accumulator.

The code above is invalid in two places – first it uses an instruction that is not provided in the instruction set and therefore would cause the assembling to stop. Secondly a line of code is used to add the contents of a memory location to the Accumulator – the code given is only 4 bits as oppose to 8 bits, therefore this would not be accepted. The rest of the code is valid.
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Find the errors in this code:
Task 1
The program should allow the user to input a value and then store it in memory address 25
0001
1100 
Task 2
The following program allows the user to enter a value – the number 3 is added to the value and then output. Another value is then entered and the number 1 is added to the value – this is then also output.
0001
1010 000011
0010
0001
1010 00000001
0001 00000001
Task 3
This program allows the user to enter 3 values – all of the values are added together and output.
0001 
1100 00010000 
0001 
0011 00010001 
0001 
1011 00010001 
1010 00010000 
0010
Task 4
Using the instructions given above – write a program that allows the user to enter two values which are added together and subtracted from a third value that is entered. This is then output to the user.
Lesson2 - Answers

Task 1
0001			‘This line is fine as it allows the user to enter a value into the Accumulator
1100			‘This line of code is not valid as it does not specify the memory address

Task 2
0001			‘This is valid
1010 000011		‘This is meant to add the value 3 – but the value is not an 8 bit Binary Number
0010			‘This correctly outputs the contents of the Accumulator
0001			‘This correctly allows input into the Accumulator
1010 00000001	‘This correctly adds the value 1 to the contents of the Accumulator
0001 00000001	‘This does not correctly output the contents of the Accumulator

Task 3
0001 			‘Correct – allows input into the Accumulator
1100 00010000 	‘Correctly stores the value in location 16
0001 			‘Correct – allows input into the Accumulator
0011 00010001 	‘Incorrect operation code
0001			‘Correct – allows input into the Accumulator
1011 00010001 	‘Adds memory location 17 to the Accumulator
1010 00010000 	‘Adds the value 16 to the Accumulator
0010			‘Outputs the result
Task 4
0001			‘Value entered into the Accumulator
1100 00010000	‘Value is stored in memory address 16
0001			‘Another value is entered into the Accumulator
1011 00010000	‘The value in memory address 16 is added to the accumulator
1100 00010001	‘The result is stored in address 17
0001			‘A new value is entered into the Accumulator
1101 00010001	‘The contents of location 17 is subtracted from the accumulator
0010			‘The result of the accumulator is output.
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