Answers to Tutorial 6

Tutorial 6
Branch Instructions

	1.
	An unconditional branch causes program execution to always be redirected to the program memory address given by the label provided as the operand. An unconditional branch causes program execution to be redirected only if the result of the associated test is TRUE.   

	2.
	The symbol $ indicates the current program memory address. For example, the instruction BRA $ causes an infinite loop because program execution is always redirected to itself.  

	3.
	The condition AEQ will evaluate to TRUE when the contents of accumulator A are equal to zero. When the contents of accumulator are non-zero, then the condition AEQ will equate to FALSE. Hence the instruction BC loop4,AEQ will branch to the label loop4 when the value in accumulator A is equal to zero. 

	4.
	The instruction XOR only affects the low word of an accumulator. Therefore, to test the full 32 bits of an accumulator, the instruction SUB must be used. 

	5.
	To use direct addressing to test if the value stored at data memory address 75h is equal to 21 we would write:

LD #0, DP

LD 75h, A

XOR #21, A

BC  equal_to_21, AEQ 

	6.
	To use indirect addressing to test if the value stored at data memory address 76h is not equal to 5 we would write:

STM #76, AR3
LD *AR3, A

XOR #5, A

BC not_equal_to_5, ANEQ

	7.
	To use direct addressing to test if the contents of data memory address 77h are greater than 29, and if so load accumulator A with zero we can write:

LD #0, DP
LD #77h, AR0

SUB #29, A

BC $+2, ALEQ ; Skip next instruction when FALSE.

LD #0, A

	8.
	To use indirect addressing to test if the contents of data memory address 78h are less than 300h, and if so load accumulator B with 33h we can write:

STM #78h, AR5
LD *AR5, B
SUB #300h, B

BC $+2, BGEQ ; Skip next instruction when FALSE.

LD #33h, B 

	9.
	To use direct addressing to test if the value stored at data memory address 79h is greater or equal to 1000h we can write:

LD #0, DP
LD 79h, A
SUB #1000h, A
BC greater_than_or_equal_to_1000, AGEQ  

	10.
	To use indirect addressing to test if the value stored at data memory address 80h is less than or equal to 1Fh we can write:

LD #80h, AR6

LD *AR6, B

SUB #1Fh, B

BC less_than_or_equal_to_1F, BLEQ

	11.
	Using accumulator A:

a) The opposite condition to ANEQ is AEQ

b) The opposite condition to AEQ is ANEQ
c) The opposite condition to AGT is ALEQ
d) The opposite condition to ALT is AGEQ
e) The opposite condition to AGEQ is ALT
f) The opposite condition to ALEQ is AGT

	12.
	By branching on the opposite condition to that being tested, one instruction less is used, and therefore saves code.
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