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MIPS and SPIM tutorial

Part Two: load and store
November 2008

karl.marklund@it.uu.se




Get ready for part two of your MIPS
assembly programming training.




first_try.s

program in detail.

\

main:

text

.globl main

addi  $tO, $zero, 3
addi  $t1, $zero, 2
add $t2, $t0, $t1

seq $t3, $tO, $t1
seq $t4, $t0, $t0

jr $ra

In the first part of the tutorial
we examinded the following

#a=3
#b=2
#c=a+b

#d=1Ii1ffa==Db else
#e=1iffa==a(sic)

# return to caller

d=0

7




The generic format of a MIPS-
assembly instruction:

Operation The first operand
add sub, addi, register, source
register one.
| | | | | | | | | 1

rd, rs, rt )

Register to hold the
result. The destination
register.

The second operand
source register two.

add rd, rs, rt

addi rd, rs, imm

sub

seq rd, rs, rt _I'|

addi and a negative immediate constant.

rd, rs, rt . . .
4 o . {There IS no subi instruction... Instead, we can use

B

nstructions we know so far.j

;\




Input
devices

______________________________________

Output
devices

External
storage

Control | | Ari

-
o8 Memory

Each cell has a
unique address.

\

_J

Four adjacent
bytes forms
aword of 32

\blts.

S

Address Content
OXFFFFFFFF In MIPS the
memory
OXFFFFFFFE consists of 232
OXFFFFFFFD @emory cells.
}OXFFFFFFFC
Each cell can
- :
Ox00000003 store 8 bits —a
< [0x00000002 byte.
0x00000001
\ 0x00000000




MIPS is a Load-Store )
architecture which means lw rt, address
only load and store SW rt, address
Instructions are allowed to

access memory.
i’ / Vo

(register) Content of register
imm Immediate
iImm(register) Immediate + content of register
label Address of label
label +/- imm Address of label + /- immediate
label +/- imm(register) Address of label
+/- (Immediate + content of
register)




to_and _from_memory.s (data TN

A assembler directive instructing the
.data assembler to treat what follows as data
X: .word 5 and place it in the data segment. v,
GVe use labels y: .word 3 I

SO we can Z: .space 4
refer to these th segment j e e (s Ty (ol X\
locations in text _
memory later. | .globl main Load Address (la)

main: la $t0, x 1 translates the label x to
Each one of lw $t1, 0($t0) the address and stores
these labels the result in $to.
denotes a < _/
address in the Load Word (Iw)
data segment.

We have a memroy address in $t0. hex

Stack segment

From the address $t0 in memory, load l

the content at this memory location to

register $t1l.

Dynamic data Dat t
___________ ata segmen
Static data e

$t1 €5 (x)

Text segment

400000, (EEEEEETTE




to_and _from_memory.s

(.space 8 \/

Reserve
eight bytes
in the data
segment.

\. J

.data
X: .word 5
.word 3
.Space 8

text
.globl main
main: la $t0, x
lw $t1, 0($t0)

lw $t2,y

[ x+

jr $ra

? add $t3, $t1, $t2
y

We can use a label
directly to load from
memory.

|

Address of z j

la $t4, z Store x+y in
S $t3, 0($t4) memory at address
SW $t2, 4($t4) of z

Store y in memory
at address of z+ 4




FE8 Simulakor window  Help

Save Log File,., Chrl+5

—
Load the source fileﬁ=

_ oooooooo
et A+ load _and_store.s
RO (r0) = 00000000 RE  (tO) - 0ooooooo
Rl (at) = 00000000 RS (t1] = Ol reee———— pemeer®? | - 00000000
RZ (v0) = 00000000 R10 (t2) = 00000000 R18 (s2) = 000D0O0DODOD R26 (k0O) = 00000000
R3 (w1} = 00000000 R11l (t3) = 00000000 R19 (s3) = 0000000O0 R27 (k1) = 00000000
R4 (a0} - 00000000 R1Z (t4) - 00000000 R20 (s4) - 0000DDOODOD R2E (gp) - 10008000
Oxz0o0400000 OxBfad0000 1w S4, 0O) 9 + 175 1w Sall NiSsnd
[0z00400004] Ox27a50004 addiu 55, S # argv
[0x00400008] 0x24a60004 addiu 56, 5§ ¢ envp
[0x0040000¢] 0x00041080 sl1 $2, S4, Allway — Allways — Allways
[0x00400010] 020023021 addu S6, S6
[0x00400014] 0x0c100009 jal 0x00400
[0x00400018] 0x00000000 nop
[0x0040001¢] 0x3402000a ori 52, S0, LOOk fOf error messages here-
¢
DATA
[0x10000000]...[0x10040000] 0x00000000
STACE
[0z7fffeffc] 0x00000000
KERNEL DATA
[0x90000000] 078452020 0x74706563 0Y 69 Ox636f2000

Copyright 1990-2004 by James R. Larus
211 Rights Reserved.
D0Z and Windows ports by David A. Carley (dac@cs.wisc.edu).
Copyvright 1997 by Morgan Faufmann Publishers, Inc.

mee the file README for a full copyright notice.

Loaded: C:“Program Files~PC3pim~exceptions.s

C:wDocuments and Settings~Karl Marklund My Documents>Teaching~Darlk ht 2006~Tutorials

(larus@cs.wisc.edu) .

LEim. - Totmp.,

By Karl Marklund~first_t

|
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[£

[£

3]



Simulakor  Window  Help

=IRENE-1REUIN ALY

= 00400000 EPC = Qooooooo Cause = Qooooooo BadVaddr= 00000000
atus = 3000£f£10 HI = Qooooooo Lo = Qooooooo
General Registers

(r0) = 00000O0CO RS (t0) = 00000O0CO Rle (s0) = 00000O0CO RZ4 (t8) = 00O0OCOOO0
(at) = 00000OCO RS9 (tl) = 00000O0CO R17 (s1) = 000000CO RZ5 (t9) = 00O0OCOOO0
(vw0O) = 00000000 R10 (t2) = 000000C0 R18 (s2) = 00000000 RZe6 (kO) = 0OOOCOOOQ
(+w1) = 000000CO R11 (t3) = 000000C0 R19 (s3) = 00000000 RZ7 (k1) = 0OO0OCOOO0
(a0) = 00000OCO R1Z2 (t4) = 00000000 RZ20 (s4) = 00000000 RZ8 (gp) = 10008000

0xz8fa40000 0(529) lw Sal 0({%Ssp)

Jo400004] Oxz27a50004 addiu 35, 329, 4 : 176 addiu Sal Ssp 4 # argv
Jo400008] Oz24ac0004 addiu S6, 35, 4 ; 177 addiu Sad Sal 4 # anvp
10400006] Ox00oo41080 =11 52, 54, 2 : 178: sll1 5w0 Sa0d 2
Jo400010] 0x00c23021  addu 36, S6, S2 : 179: addu Sa? 5a2 Svi
Jo400014] OxQe100009  jal O0=z00400024 [main] : 180: jal main
Jo40001a] 0xz00000000 nop : 181: nop
1040001e] O0x3402000a ori 52, 50, 10 : 183: 11 5+0 10
DAaTA
100000007 ... [O0=x10010000] Oxz00000000
100100007 Oxz00000005 0O=x00000003 Qx00000000 Ox00000000
100100107 ... [O0=xz10040000] Oxz00000000
STACE
Fiffeffc] Oxz00000000

fsright 1990-2004 kv James E. Larus (larus@cs,
Rights Reserved.
and Windows ports by David &, Carley [(dac@cs
fsright 1997 by Morgan Eaufmann Publishers, I
the file README for a full copyvright notice.
led: C:~Program Files~PCBpim~exceptions.s .
Jocuments and Bettings~Karl Marklund My Docuniiiss D08~Tutorials By EKarl Marklund-load_ and

Single step
until...

p, press F1




File Simulator  Sindow  Help

C

[0x00400000]
[0x00400004]
[0x00400008]
[0x0040000c ]
[0x00400010]
[0x00400014]

= E =m o 28

“Documents and SettingsKarl MarklundsMy

Oz8fa40000
Oxz27a50004
Oxz24ab0004
O=z00041080
Oz00c23021
Oxz0c100009

PC - 00400024  EPC - 00000000 Cause = 00000000  BadVaddr= 00000000
Status = 3000££10  HI - 0oooooon Lo - 00000000 [——*
= Registers i
R0 (r0) = 00000000 §RE  (t0) = 0000000 e $t0 is 00000000 |
FEl fat) = 00000000 [ R17 (s1] = 00000000 P ee———
EZ? (v0) = 00000000 R10 (t2) = 00000000 R18 (s2) = 00000000 R26 (k0O) = 00000000
FE3 (vl1) = 00000000 R11 (t3) = 00000000 R19 (s3) = 00000000 R27 (k1) = 00000000
F4 (a0} = 00000000 R1Z (t4) = 00000000 R20 (s4) = 00000000 R28 (gp) = 10008000
[0x00400008] 0x24af0004 addiu 56, 55, 4 addiu SaZ? Sal 4
[0x0040000¢ ] 0x00041080 s11 52, S4, 2 511 Sv0 Sal 2
[0x00400010] 0200c23021 addu S6, S6, 52 addu Sa2 Sa2 Svi
[0x00400014] 0x0c100009 jal 0x00400024 [main] jal main
[0z00400018] 0xz00000000 nop - ! nop
[0x0040001c] 0x3402000a ori 52, S0, 10 - 1i Sv0 10
0z00400020 0z0000000z swvscall syscall
0x00400024 Ox3c051001 lui 568, 4097 [x
¢
DATA
rox1o000000]. | - YOU reach the la $to,
[0x10010000] X instruction. 00000003 0x00000000 0x00000000
[0xl0010010]. .
STACK
[0x7fffeffc] 0x00000000

arl Marklund*laoe

lw 54, 0(329) # argc
addinan 35, 529, Pru Sal Ssp 4 # argv
addinu 36, S5, 1 addin Sa? Sal 4 # envp

=11 52, 54, 2
addu 56, SH, S
jal 0=x00400024 §

1l S0 Sal 2
addu SaZ SaZ Swi
jal main



File  Simulator

Wiindow  Help

=3 =D o 2(N

BC =
Status

RO

R1

RZ (v
(v
(2

o H

l:l I—l OO
e et e e
I

v

R3
R4

0x00£0000¢]
DxzOff00010]
Oxffi400014]
0400018]
]
]

o po40001e:

[
[
[
[0
[
[P oofoo0z2o

[0x10010000]

[0z7fffeffc]

[0xz0040000
[0z0040000
[0z0040000
[0z0040000
[0z0040001
[0xz0040001
[0z004000Z

oo4000z23
3000££10

= 000orge
= [0

goooooon
goooooon

STACY

EFPC = Qooooooo
= Qooooooo

HI

Lo

10010000
(t2) = 00000000
(t3) = 00000000
(t4) = 00000000

REB
R10
E1l1
R1Z

(tD)
R17Y
R18
E15
RZ20

goooon

O=z00041080
Oz00c23021
Oxz0c100009
Oz00000000
Oxz3402000a
O=z0000000c
DXSCDBIDDI

s11 52, 54, 2
addu 56, $6, 52
jal 0x00400024
nop

ori S22,
syscall
lui 58,
1w 59,

10

50,

4097 [=x
0(S8)

. [0210010000]

. [0210040000]

The label x is refering
to the address
0x1001000 in the data
segment of the

Cause

1
2
3
4

m mmm

[
[
[
(

[main ]

i 1 ]

memory.

_/

jegisters

S E——

o e o et

goooooon
goooooon

BadVaddr= 00000000

[ $t0is now 10010000

00000000 Y-

00000000 R26 (k0) = 00000000
00000000 R27 (k1) = 00000000
00000000 R28 (gp) = 10008000

1l Sw0 Sal 2
addu SaZ SaZ Swi
jal main

nop

1i $v0 10
syscall L1
Sti, =

Sstl, 0(st0)

The content at
address 0x1001000 is
0x00000005




File Simulator  Sindow  Help

= E =m o 28

Ox004000285

O=0040002¢

DATA

[0z7fffeffc]

[0xz00400004
[0=z00400008
[0xz0040000¢
[0xz00400010
[0xz00400014
[0xz00400024
[

FC = 0040002 EPC = Qooooooo Cause
Status = 3F000££10 HI = Qooooooo Lo
General Registers
RO (r0) = 0000 i
R1 (at) = 00000
R2  (w0) = 0000, ) el
R3 (w1) = 00004 R11 (t3) = 00000COO R19
R4 (a0} = 0000 (t4) = 00000000 RZ20
[0xz00400010] Dz 0023021  addu 36, $S6, 32
[0xz00400014] [1:0c:100009  jal 0x00400024 [main]
[0xz00400015] =z 00000000 nop
[0xz0040001] N:z5402000a ori $2, S0, 10
[0xz00400020] N: 0000000z syscall
[0xz00400024]

O0Xx3z081001 lui S8, 4097 [=x]
Y lw 59, 0(58
g 8 S ARG

The label x is refering
to the address
0x1001000 in the data
segment of the

000400028 Qemory.

= Q0ooooooo

= Qooooooo BadVaddr= 00000000

- 1
goooooon  RZ2e6 (kO
goooooon  R27 (k1

00000000 R28 (gp

$t1is now 00000005
uuuuuu‘h

goooooon
= Qooooooo
1000s000

(RN ST RN e
|

addu SaZ Sa? Swi
jal main
nop
li 50 10
syscall

Sti, =

Stl, O(%t0)

The content at
address 0x1001000 i
0x00000005




File  Simulator

Wiindow  Help

= E =m o 28

B = 00400030 ERPC = J000oooo Cause = gooooaoao
Status = 3000£f£10 HI = J00ooooo Lo = gooooaoo
dsinsiini Rl sters

RO {r0) = ! : (s0) = 00000000
Rl (at) = Loadlng using a label |i=1) - ooooonon
R2 {v0) = i (s2) = 00000000
r3 (v1) -| directly (s3] = 00000000
R4 {al) = (s4) = 00000000
[Dx00400014] 0x0c100009 jal Ox0040™ ]
[0z00400018] 0xz00000000 nop

[0z004000 1] 0z3402000a ori S22, S0, 10

[0z00400020] Ox0000000e  syscall

[0x00400024] O0x3c081001 lui S8, 4097 [x]

[0xz00400028] 0x8d090000 1w $9, 0(%8)

O=z0040002¢c Oz3z011001 1ui S1, 4097

Ox8c2a0004

£

[Dx100 .

io=1004 ThIS cannot be 0%00000003

O=x100 0

[ translated directly to

z7eed ONE machine

Instruction — its a

(0z0040\_PS€dUO instruction. A

[0xz00400 N

[0z00400010] O0z00z23021 addu 56, SH, 52

[0z00400014] Ox0c:10000%  jal 0=xz00400024 [main]
[0x00400024] O0x3c081001 lui S8, 4097 [x]

[0xz00400028] 0x8d090000 1w $9, 0(%8)

[0z0040002¢] Oz3z011001 1ui S1, 4097

Oz00000000

BadVaddr= 00000000
R24 (tB) = 00000000
R25 (t9) = 00000000
R26 (k0D) = 00000000
R27 (k1) = 00000000
R28 (gp) = 10008000

180:
181:
183:
184:
B: la
9: 1w
11: 1w

Jjal main

nop

li 50 10
syscall

Sti, =

Stl, O(%t0)
St2, v

Oz00000000




File Simulator  Sindow  Help

= E =m o 28

gooooooo Ca
goooooon Lo

General Megisters

PC - 00400034  EPC -
Status = 3000££10 HI -
RO (r0) - 00000000 RS (t0) = 10010000
Rl (at) = 10010000 pei
RZ (v0) = 00000000 fR10 (t2) = 00000003
R3  (v1) = 00000000 M
R4 (a0) = 00000000 R12 (t4) =
0x00400018] 0z00000000 nop
0

[

[

[
[
[
[
[
[
[

to the address
0x1001004 in the
segment of the
memory.

S0, 10

The label y is refering Y}is7 (4

data - 510

n. U™
AU0000

Ox 10010010 ... [Nz onannon]

STACE
Oz7fffeffc]

Jxz000000(0

0004000

0x00000003
0x0040002%

Oxz0040002¢ ] Oz3c011001
Ox00400030] Oxz8c2a0004

The content at
address 0x1001004 is

lui 1, 4097
lw 510, 4(S1)

nse

goooooon BadVaddr= 00000000

goooooon

000 0L s

$t0 is now 00000003 j

e &

ooooooon  EZe
goooooono EZ27
goooooono EzZ8

181:
183:

Mr M R R R R

g=uooooooo

e

n
1

g: la
O: 1w
11: 1w

goooooon
goooooon
1000s000

(RN ST RN e
nmon

k0
k1
qF

)
1 Sv0 10

184: syscall

Sti, =
Stl, 0(%t0)
StZ, v

Oz00000000

# syscil]
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= E =m o 28

B = 00400038 EFPC

Status = 3000££10 HI

RO (r0) = 00000000 RE (t0

Rl (at) = 10010000 R9 (tl

RZ (v0) = 00000000 e

R3 (v1) = 00000000

R4 (a0) = 00000000
20040001c] 033402008

(o
[
[
[
[
[

$t3.

Thesum x +y
(loaded from
memory) is stored in

= Qooooooo Cause
= Qooooooo Lo
General Registers
j = 10010000 R16 (s0)
j = 00000005 R17

goooooos

[0x10010000]

STACE
[0z7fffeffc]

[0x00400010]
[0x00400014]
[0x00400024]
[0x00400028]
[0x0040002¢ ]
[0x00400030]
[0x00400034]

[0z 10000000 .. .0z o0oo0n ]

[0x10010010]...[0x10040000]

Oz00z23021
Oxz0c100009
Oxz3c081001
Oxz8d090000
Oxz3c:011001
Oz8cZa000dg
O0z012a5820

Oz00000000

O=z00000005 0Ox00000003

Oz00000000

Oz00000000

addu 56, S6, 52
jal 0200400024 [main]
lui S8, 4097 [x]

1w 9, 0(S8)

lui 1, 4097

lw 510, 4(S1)

add 511, 59, 310

goooooon
goooooon

oooo

= Q0ooooooo
= Q0ooooooo
= Q0ooooooo

BadVaddr= 00000000

$t0 is now 00000008 j

Oz00000000

goooooon
goooooon
1000s000

11 %0 10

syscall
Sti, =
Stl, O(%t0)
St2, v

S8y Skl S

Oz00000000

Step again!

. St
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= E =m o 28

File  Simulator

FC = 0040003 EPC = Qooooooo Cause = 0Oooooooo BadVaddr= 00000000
Status = 3F000££10 HI = Qooooooo Lo = Qooooooo
General Registers
RO (r0) = 00000COO RB  (t0) = 10010000 Rle (s0) = OO0O0OOO0OO E24 (t3) = 00000000
Rl (at) = 10010000 R9 (tl3) = 00000005 R17 (sl1) = 00000000 E25 (t9) = 00000000
Rz (w0) = 0O j = 00000000 RZ26 (kO) = 00000000
R3 (v1) = O i j = 00000000 R27 (kl) = 00000000
R4 (al) = 0O Load Addl’ESS IS j gooooooo  RZ28 (gp) 10008000
also a pseudo

[0z00400020] i 1 ; 184: syscall 1
[0xz00400024] InStrUCtlon ; 8: la S5t0, =
[0xz00400025] ;9 1w Stl, O(%t0)
[0z0040002¢] UzacUTIOOT  Lui m 11: 1w St2, v
[0xz00400030] Ox8c:2a0004 1w $10, 4(51)

[0xz00400034] 0x012a5820 add 511, 59, $10 13: add St3, Stl, St2
0xz00400038 Ox3c=011001 1lui 51, 4097 [= 15: la 5td, =
O=z0040003c O=342c0008

<

DATA

[0x1l0000000]...[0=x10010000] Oxz00000000

[0x10010000] 0x00000005 0x00000003F Ox00000000 Ox0O0OC00O0O0
[0x10010010]...[0=x10040000] Oxz00000000

STACKE
[Ox7fffeffc] Oxz00000000

[0x00400014]
[0x00400024]
[0x00400028]
[0x0040002¢ ]
[0x00400030]
[0x00400034]
[0x00400038]

Oxz0c100009
Oxz3c081001
Oxz8d090000
Oxz3c:011001
Oz8cZa000dg
O0z012a5820
Oxz3c011001

jal 0z00400024
lui S8, 4097 [x]
1w 9, 0(S8)
lui 1, 4097
lw 510, 4(S1)
add 511, 59, 310
lui 1, 4097 [z]

[main ]
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= E =m o 28

FC = 00400040 EPC = Qooooooo Cause
3000f££10 HI = Qooooooo Lo
General Registers
(t0) = 10010000 R16 (s0)
(t1) = 00000005 R17 (s1)
R10 (tZ2) = 00000003 R18 (s2)
R R e e N M M e W W W 'I =
R12 (t4) = 10010008

Status

RO (rD0
Rl [at
R2 (w0
(w1
(al

) = 0oooooon Es
j = 10010000 ES9
j = 0ooooooo
]
)

= QOooooooo

- 00000000 0 (s4)

b | il L l"‘-g

The label z is refering to
the address 0x1001008 in
the data segment of the
memory.

q 00 L

DATA
[0xzl0000000]...[0=x10010000] Oz00000000
[0x10010000] O=z00000005
[0x1l0010010]...[0=x10040000] gooooo
STACE
[Ox7fffeffc]

EAddress 0x 1001000

[0x00400024] MEacooIonT . 1ol =0, 3097 (%]
[0x00400028] 0z8d090000 1w 59, 0(58)
[0x0040002¢ ] 0x3c011001 lui 1, 4097
[0x00400030] 0z8c2a0004 1w S10, 4(%1)
[0x00400034] 0201225820 add 511, $9, 510
[0x00400038] 023011001 lui 51, 4097 [z]
[0x0040003¢ ] 0z342c0008 ori 512, S1, 8 [z]

= Qooooooo
= Q0ooooooo

goooooon
goooooon

Oz00ooooo O=z00000000 wox00000000

BadVaddr= 00000000

$t4 is now 10010008 j

= Qooooooo

TEL ]
R27 {k1) = 00000000
(gp)

= 10008000

Stl, =
Stl, 0(%t0)
StZ, v

5t3, Stl, St

Address 0x1001004

Step again!



File  Simulator
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=|d| =@ o 2w

FC = 00400044 EPC = Qooooooo Cause = 0Oooooooo BadVaddr= 00000000
Status = 3F000££10 HI = Qooooooo Lo = Qooooooo

General Registers

RO (r0) = 00000000 REB (t0) = 10010000 R16 (s0) gooooooo  R24 (t8) = 00000000
R1 (at) = 10010000 RS9 (tl) = 00000005 R17 (s1) gooooooo  R25 (t9) = 00000000
R2  (w0) = 00000000y Wic (s2) gooooooo  RZ2e (kOy = 00000000
R3 (w1) = 00000COO (t3) = 000000083 FEFR9 (s3) gooooooo  R27 (k1) = 00000000
R4 (a0) = 00000COO (t4) = 10010008 FRO (=s4) gooooooo  RZ28 (gp) = 10008000
DXDD4DDD imininininin] 'I“ O l-l."l"‘-g". $t1’ D(gtuj
Oxz004 S5t2, v

The value in register $t3
(x+z) is stored in the
memory at location given

: by $t4 (2).
DATA
[0zl0O000000]...[0x10010000] Oxz00000000
[0xz1l0010000] Oxz00000005
[0zl0O010010]...[0x10040000] Oxz00000000
STACE
[Dxz7fffeffc] Oxz00000000

[0xz00400028] Oz8d4090000
[0xz004000Ze] Oz3c011001
[0xz00400030] Oxz8c2a0004
[0xz00400034] Oxz012a5820
[0xz00400038] Oz3z011001
[0xz0040003¢e] Oxz342c0008
[0xz00400040] OxzadB8k0000

1w 9, 0(S8)
lui 1, 4097

lw 510, 4(S1)

add 511, 59, 310
lui 1, 4097 [z]
ori 512, 51, 8 [z]
sw 511, 0({S12)

5t3, Stl, St

Std, =

St3, 0istd

Step again!
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=E| = o 2

B = 00400048 ERPC = J000oooo Cause = gooooaoao BadVaddr= 00000000
Status = 3000f£f10 HI = J00ooooo Lo = gooooaoo

General Registers

RO (r0) = 00000000 EB  (t0) = 10010000 @ R1le (s0) = 00000D00DO RZ24 (t8) gooooooo
R1 {at) = 10010000 Mi7 (=1) = 00000000 R25 {t9) = 00000000
EZ2 (w0) = 00000000 goooooos ] (s2) = 00000000 E26 (k0O) gooooooo
E3 (w1) = 00000000 9 (s3) = 0000000DO RZ27 (k1) gooooooo
R4 {a0) = 00000000 R1Z (t4) = 10010008 R20 (s4) = 00000000 R2Z8 (gp) = 10008000
[DXDD InE N ] et 4100

[0 . . .

%3 The value in register $t2 (x) is fiamde Sen seLse)

. i H a td, =

o] stored in the memory at

[0 . . St3, 0(St4)
ol location given by $t4 (z) + 4. )

[0x10000000]...[0x10010000]
[0x10010000]
[0x10010010]...[0x10040000]

STACE
[0z7fffeffc]

Ox0040002¢

Oxz3z011001

[ ]
[0x00400030]
[0x00400034]
[0x00400038]
[0x0040003¢ ]
[0x00400040]
[0x00400044]

Oz8cZa000dg
O0z012a5820
Oxz3c011001
Oxz342c0008
Oxzad8kL0O0O0OO
OzadBa0004

Iui 51,

Oz00000000
O=z00000005
Oz00000000

Oz00000000

4097

Oxz00000003

lw 510, 4(S1)
add 511, 59, 310
lui 1, 4097 [z]
ori 512, 51, 8 [z]
sw 511, 0({S12)

sw 510, 4({S12)

St2, 4(5t4

Sra




You are now done with part
two of your MIPS assembly
programming training.




