ELEC 5200-001/6200-001 (Spring 2011)
Homework 2 Solution
Assigned 2/7/11, due 2/14/11
Problem 1: Examine the binary code for a MIPS instruction in which all 32 bits are 0. Answer the following questions:

(a) What type of instruction is it?

(b) What function does this instruction perform?

(c) Is this a real instruction in the MIPS instruction set? If yes, what is its name?
Problem 2: What is the largest number of registers that can be set to 0 by a single MIPS pseudoinstruction? How will an assembler expand this into “real” instructions?
Problem 3: The following pseudoinstruction initializes $dst to the immediate value k:



ini
$dst, k

such that it is translated by an assembler using just one MIPS instruction. Specify how the assembler will do that. How many bits are available to specify k?

Problem 4: Implement a pseudoinstruction to move data from a memory location whose address is in $src register to another memory location whose address is in $dst register:

 mswap
$src, $dst

# M($dst) ← M($src)

Problem 5:
a. Add comments to the following MIPS code. Assume that $a0 and $a1 are used for inputs and initially contain a positive integers a and another integer b, respectively. Assume that $v0 is used for output.





add
$t0,
$zero,
$zero



again

beq
$a1,
$zero,
done





add
$t0,
$t0,
$a0





addi
$a1,
$a1,
–1





j
again



done

addi
$t0,
$t0,
– 100 




add
$v0,
$t0,
$zero

b. If a = b = 10, then what is the final value of the integer in $v0?

Problem 6:
a.  A procedure uses registers $s1, $s2 and $t0, and does not call any other procedure. Write the instructions that compiler should include at the beginning and end of the assembly code of the procedure to save and restore registers.

b.  What modifications will you make to the code of this procedure so that saving and restoring of registers will become unnecessary?

