ELEC 5200-001/6200-001 (Spring 2010)
Homework 2 Solution
Assigned 2/10/10, due 2/17/10
Problem 1: How many IAS instructions require memory data access? List those that do not require memory data access. Not counting pseudoinstructions, list those MIPS instructions that require memory access? For each instruction set tabulate:
a. Total number of instructions (not counting pseudoinstructions).
b. Number and percentage of instructions not requiring memory data access.
Problem 2: How should a MIPS assembler expand the following pseudoinstructions using the core instructions:
a. Clear $s1, $s2, $s3, $t1, $t3

# $s1=$s2=$s3=$t1=$t3 = 0

b. Move $t1, $t2



# $t1 = $t2

c. Swap $t1, $t2



# exchange contents of $t1 and $t2

Problem 3:
a. Add comments to the following MIPS code. Assume that $a0 and $a1 are used for the input and initially contain the integers a and b, respectively. Assume that $v0 is used for output.





add
$t0,
$0,
$0


repeat

beq
$a1,
$0,
end





add
$t0,
$t0,
$a0





addi
$a1,
$a1,
– 1





j
repeat



end

addi
$v0,
$t0,
1
b. Describe in one sentence what this code computes?


c. Will the program work for negative values of a or b?

Problem 4: A procedure uses registers $t0 and $s0. Write the instructions that compiler should include at the beginning and end of the assembly code of the procedure to save and restore registers.

Problem 5:

a. A program instruction located at word address 12000 in the memory calls the procedure proc that begins at word address 5000. At the time when proc is called, what are the contents of PC and $ra registers?
b. The program requires that registers s1, s2 and t1 are not changed by proc. What instructions, if any, should the compiler insert before calling proc and upon return from proc?
c. The procedure proc uses registers t0 through t5. Should compiler add instructions to proc to save and restore any registers?

