MIPS Assembly
part 2
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1 Addressing modes
J Examples




How Do We Address Operands?

Register Only Addressing

1 Operands found in registers
— Example: add $s0, $t2, $t3
— Example: sub $t8, $s1, $O

Immediate Addressing

d 16-bit immediate used as an operand
— Example: addi $s4, s$t5, -73
— Example: ori  $t3, $t7, OxFF




How Do We Address Operands?

Base Addressing

d Address of operand is:
base address + sign-extended 1mmediate

— Example: 1w $s4, 72($0)
e Address =30 + 72

— Example: sw  $t2, -25($t1l)
e Address = 3tl1 - 25




How Do We Address Operands?

PC-Relative Addressing

0x10 beqg st0, S$0, else
0x14 addi $v0, $0, 1
0x18 addi Ssp, S$sp, 1
0x1C jr Sra
0x20 else: addi $a0, Sa0, -1
0x24 jal factorial

Assembly Code Field Values

op rs rt imm
beq $t0, $0, else 4 8 0 3

(beq $t0, $0, 3) 6 bits 5 bits 5 bits 5bits 5bits 6 bits




How Do We Address Operands?

Pseudo-direct Addressing

0x0040005C jal sum

0x004000A0 sum: add sv0, s$a0, sal

JTA 0000 0000 0100 0000 0000 0000 1010 0000 (0X004000A0)
26-bit addr 0000 0100 0000 0000 0000 1010 0000 (0x0100028)
0o 1 0 0 0 2 8

Field Values Machine Code

op imm op addr

3 0x0100028 000011/00 0001 0000 0000 0000 0010 1000| (0x0C100028)
6 bits 26 bits 6 bits 26 bits




Examples

O Load $t0 from address Ox40
d Load $t1 from address Ox7000

O Add $t0 to $t1 and store result in $t2 into address
Ox2000

1w St0, 0x40(S0)
1w Stl, Ox7000(s0)
add $t2, $t0, $tl
sw St2, 0x2000(S0)




Examples

O Load $t0 from address Ox40

d Load $t1 from address Ox7000

O Add $t0 to $t1 and store result in $t3 into address
OxABCD8880

lui $t2, OxABCD

ori $t2,S$t2, 0Ox8880
lw $t0, 0x40($0)
1w Stl, Ox7000(s0)
add $t3, S$t0, stl
sw $St3, 0(St2)




Examples

d s=atb+c

add $t0, S$s0, $sl1 # a=S5s0, b=$sl
add $s7, St0, $s2 # c=S$s2, s=$Ss7




Examples

d if (x==5) y=4;
d else y=8;

addi $t0, $0, 5

bne S$t0, $s3, around # x=S5s3

nop

addi $s4, $0, 4 # y=$s4=4

J around?2

around: addi $s4, S0, 8 # y=$s4=8

around’2: .....
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Examples

ad if (x> 4) y=5;
d elseif (x < 1) y=x;

around:

aroundl:

around?:

addi $t2, $0, 4

slt $t0, $s3, S$t2 # x=$s3
bne $t0, $0, around

nop

addi $s4, $0, 5 # y=$s4=5

J around?

addi $t2, $0, 1

slt $t0, $x3, t2

bne $t0, $0, aroundl

nop

J around?

Ss4, S0, S$s3 # y=Ssd=s3=x
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Examples

d m=0;
d for (i=0; i<, i++) m=m+1,
addi $s5, $0, O # m=0=$s5
addi S$so, $0, O # 1=0=Ss6
addi $t0, S0, 5 # St0=5
loop slt $tl1, $s6, StO # x=$s3
bne S$tl, $0, next
nop
J done
next: addi $sb5, $s5, 1
addi $so6, S$so, 1
J loop
done: .....

12




Examples

d for (i=

loopl:

loop2:

done?2:

done:

1,i<d4. i++)
Q for (j=i, j<5, j++) q=q+i-j;

# 1=$s6, J=S$s7 # g=$s8

addi $s6, $0, 1 # i=1
addi $t0, $0, # t0=4
addi $t2, $O0, # t2=5
slt stl, $s6, $tO

beq $tl1, $0, done

nop

add $s7, $0, $s6 #j=1
slt $t3, $s7, $t2 #9<5
beq $t3, $0, done2 #exit inner
nop

add $t4, $s8, S$so6 #td=g+i
sub $s8, $t4, S$s7 #g=t4-7
addi $s7, $s7, 1 #j++
nop

addi, $s6, S$s6, 1 #i++

j loopl

nop
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Examples

d Int sum i # sum in $s1 iin $s6
Inta[9];  # array start at $gp
Q for (i=0, i<9, i++) sum=sum+a[i];

addi S$s1, $0, O # sum=0
addi $s6 , $0, O #1i=0
addi $t0, $0, 9 # t0=9
loop: slt $tl, $s6, S$tO # 1<9
beq $tl1, $0, done # exit loop
nop
sll s$t3, $s6, 2 #i*4
add $t4, Sgpt, $t3 #add of ali]
1w $t5, 0(St4) #alil
add $sl1 $sl1, S$tb5 #sum=sum+a [i]
addi $s6, S$s6, 1 #i++
7 loop
done: nop
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