ELEC 5200-001/6200-001 (Fall 2009)
Homework 2 Problems
Assigned 9/3/09, due 9/14/09
Problem 1: It is decided to increase the size of the main memory of the IAS computer. The words are still 40 bits wide and an instruction still has a 20-bit binary representation. What is the largest number of words the memory of the computer can have?

Problem 2: Examine the IAS and MIPS instruction sets. List IAS instructions that do not require memory access? Not counting pseudoinstructions, list those MIPS instructions that require memory access? For each instruction set tabulate:
a. Total number of instructions.

b. Number and percentage of instructions requiring memory access.
Problem 3: Pseudoinstructions are not part of MIPS instruction set but often appear in MIPS programs. For each pseudoinstruction in the following table, fill in a minimal sequence of actual MIPS instructions in the last column. You may have to use $at for some of the sequences. In the table, big refers to a number that requires 32 bits to represent and small needs 16 bits.
	Pseudoinstruction
	What it accomplishes
	MIPS Implementation

	li $t1, small 
	$t1= small 
	

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

	clear $t0
	$t0 =  0
	

	move $t1, $t2 
	$t1  = $t2
	

	li $t2, big 
	$t2  =  big 
	

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

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

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

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

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


Problem 4: Given your understanding of relative addressing used by branch instructions, what is the largest number of instructions that can be placed between “here” and “there”:

here:

beq
$s0, $s2, there


. . . many instructions . . .


there

add
$s0, $s0, $s0

