A Last Bit of Assembly

Are you really comfortable writing assembly code yet?
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Let’s write some assembly language programs

Assembly Exercise

Program #1: A function “isodd(int X)” which returns 1 if it’s
argument “X” is odd and O otherwise
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Let's see C

Now let’s write the same program in C and see what the
compiler generates.

crto: crto: lui $sp,0x7fff
lui $sp,0x7fff ori $sp,$sp,0xfffc
main() { ori $sp,$sp,0xfffc jal main
isodd(37); ;‘a{ main halt: b halt
. alt:
1sodd(42); b halt .globl main
} .globl main .text
.text . text
: : : .text main: addiu $sp, $sp,-32
int 1isodd(int x).{ oin: Sw $31 20($sp)
return x & 1; addiu $sp, $sp,-32 la $4,37
} sw $31,20($sp) This codeis nearly  jal isodd
la $4,37 identical to what la $4,42
jal isodd we wrote jal isodd
la $4,42 0 move $2,$0
UNC miniMIPS C-compiler V 0.1 jal iSOdd L_l: w $25,16($sp)
move $2,$0 g lw $31,20($sp)
T L_1: addiu $sp,$sp,32
) s lw $25,16($sp) jr $31
lw $31,20(%sp)
addiu $sp, $sp, 32 .globl isodd
jr $31 .text
.globl isodd isodd: andi $2,%4,1
.text L_2: jr $31
isodd:
andi $2,%4,1
f L_2:
Comaile. jr $31
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Your Turn

Program #2: A function “ones(int X)” that returns a count
of the nhumber of ones in its argument “X”

Count the number
of ones in a binary

humber
/.D

9
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And Now in C

int ones(int x) { .globl ones
int count = 0; -text :
while (x '= 0) { It’s a little ones: addiu $sp,$sp,-16
count += x & 1; different this sw $30,0($sp)
X = X > 1; time. But, this move $30,$0
} works too. L3 'tL,aL§‘214 .
, return count; \\\ and 41564, 424
‘_ addu $30,$30,$15
srav $4,%4,%24

L_4: bne $4,%$0,L_3
move $2,$30

L2: 1w $30,0(%$sp)
addiu $sp, $sp, 16
jr $31

Comp 411 - Fall 2015 oN7/15 LO7 — Stacks and Procedures 5



I'm getting this!

Let’s try a recursive example, and start with C this time.

int factorial(int x) {

return xxfactorial(x-1):

if (x > 1)
else
return 1;
}
main () {
factorial(7);
}
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.globl factorial

factorial: addiu $sp, $sp,-32

sw $31,20($sp)

sw $4,32($sp)

lw $24,0+32(%$sp)
la $15,1

slt $1,%$15,$24
beq $1,%0,L_2

lw $24,0+32(%$sp)
sw $24,-4+32(%$sp)
subiu $4,%$24,1
jal factorial
move $24,$2

lw $15,-4+32($sp)
mul $2,$15,%$24

b L1

la $2,1

lw $25,16(%sp)

lw $31,20(%sp)
addiu $sp,$sp,32
jr $31
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Got this!

Now in assembly.

int factorial(int x) { :22221 factorial
1f (x > 1) _ factorial: addiu $sp,$sp,-32
return xxfactorial(x-1); sw $ra,20($sp)
else sw $a0,32($sp)
return 1; la $to,1
} slt $t0,$t0, $a0
beq $t0,$0,else
] subiu $a0,%$a0,1
main () { jal factorial
factorial(7); lw $a0,32($sp)
} mul $v0O,$a0,svo
b return
else: la $v0,1
return: lw $ra,20(%$sp)
addiu $sp,$sp,32
jr $ra
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