COE 301 — Computer Organization

Assignment 2: MIPS Instructions and Assembly Language

1. (2 pts)Bits have no inherent meaning. Given the 32-bitgpat
1010 1101 0001 0000 0000 0000 0000 0010
What does it represent, assuming it is ...

a) A 2's complement signed integer?
b) A MIPS instruction?

2. (2 pts) Find the shortest sequence of MIPS instms to:

a) Determine if there is a carry out from the additaf two register$t3 and$t4. Place
the carry out@ or 1) in register$t2. It can be done in two instructions.

b) Determine the absolute value of a signed integjeow the implementation of the
following pseudo-instruction using three real instrons:

abs $t1, $t2

3. (4 pts) For each pseudo-instruction in the follagviable, produce a minimal sequence of
actual MIPS instructions to accomplish the samegthYou may use thgat for some of
the sequences. In the following tablenB2 refers to a 32-bit constant.

Pseudo-instruction
nove $tl1, $t2
clear $t5
i $t5, imMmB2
addi $t5, $t3, imMmB2
beq $t5, i mB2, Label
ble $t5, $t3, Label
bgt $t5, $t3, Label
bge $t5, $t3, Label

4. (2 pts) Translate the following statements intdP8Mlassembly language. Assume #at
b, c, andd are allocated in $s0, $s1, $s2, and $s3. All \salre signed 32-bit integers.

a)if ((a>b) || (b>c)) {d=1}

b) if ((a <=b) & (b >c)) {d =1}
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5. (3 pts) Consider the following fragment of C code:
for (i=0; i<=100; i=i+1) { a[i] = b[i] + c; }

Assume thaa andb are arrays of words and the base addreas®fn $a0 and the base
address ob is in$al. Registei$t 0 is associated with variableand registe$s0 with
c. Write the code in MIPS.

6. (3 pts) Add comments to the following MIPS code dedcribe in one sentence what it
computes. Assume th@a0 is used for the input and initially containsa positive
integer. Assume th&vO0 is used for the output.

begi n: addi $t0, $zero, O
addi $t1, S$zero, 1
| oop: slt $t2, $a0, $t1

bne $t2, $zero, finish
add $t0, $t0, $t1
addi $t1, $t1, 2
] | oop
finish: add $v0, $t0, S$zero

7. (4 pts) The following code fragment processes ayaand produces two important
values in registers $v0 and $v1. Assume that treyaonsists of 5000 words indexed 0
through 4999, and its base address is stored im8adts size (5000) in $al. Describe in
one sentence what this code does. Specificallyf whigbe returned in $v0 and $v1?

add $al, $al, $al

add $al, $al, $al

add $v0, $zero, S$zero

add $t0, $zero, $zero
out er: add $t4, $a0, $tO

lw  $t4, 0($t4)

add $t5, $zero, $zero

add $tl1, $zero, S$zero
i nner: add $t3, $a0, $t1

lw  $t3, 0($t3)

bne $t3, $t4, skip

addi $t5, $t5, 1
ski p: addi $t1, $t1, 4

bne $t1, $al, inner

slt  $t2, $t5, $vO

bne $t2, $zero, next

add $v0, $t5, $zero

add $v1, $t4, S$zero
next : addi $t0, $to0, 4

bne $t0, $al, outer
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