ELEC5200/6200 Fall 2005


Homework # 5 Solutions

2.37

	Pseudoinstruction
	What it accomplishes
	Solution
	

	move $t1, $t2 
	$t1
	= $t2 
	add 
	$t1, $t2, $zero 

	clear $t0 
	$t0
	= 0 
	add 
	$t0, $zero, $zero 

	beq $t1, small, L 
	if($t1 == small) go to L 
	li 
	$at, small 

	
	
	
	beq 
	$t1, $at, L 

	beq $t2, big, L 
	if ($t2 == big) go to L 
	li 
	$at, big 

	
	
	
	beq 
	$t2, $at, L 

	li $t1, small 
	$t1
	= small 
	addi 
	$t1, $zero, small 

	li $t2, big 
	$t2
	= big 
	lui 
	$t2, upper(big) 

	
	
	
	ori 
	$t2, $t2, lower(big) 

	ble $t3, $t5, L 
	if ($t3 <= $t5) go to L 
	slt 
	$at, $t5, $t3 

	
	
	beq 
	$at, $zero, L 

	bgt $t4, $t5, L 
	if ($t4 > $t5) go to L 
	slt 
	$at, $t5, $t4 

	
	
	bne 
	$at, $zero, L 

	bge $t5, $t3, L 
	if ($t5 >= $t3) go to L 
	slt 
	$at, $t5, $t3 

	
	
	beq 
	$at, $zero, L 

	addi $t0, $t2, big 
	$t0 = $t2 + big 
	li 
	$at, big 

	
	
	add 
	$t0, $t2, $at 

	lw $t5, big($t2) 
	$t5 = Memory[$t2 + big] 
	li 
	$at, big 

	
	
	
	add 
	$at, $at, $t2 

	
	
	
	lw 
	$t5, 0($at) 


Note: In the solutions, we make use of the li instruction, which should be implemented as shown in rows 5 and 6.

2.38.

The problem is that we are using PC-relative addressing, so if that address is too far away, we won’t be able to use 16 bits to describe where it is relative to the PC. One simple solution would be

here: bne $s0, $s2, skip

j there

skip:

…
there: add $s0, $s0, $s0

This will work as long as our program does not cross the 256MB address boundary described in the elaboration on page 98.
3.7

addu $t2, $zero, $t3 # copy $t3 into $t2

bgez $t3, next # if $t3 >= 0 then done

sub $t2, $zero, $t3 # negate $t3 and place into $t2

Next:

