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@ MIPS=Microprocessor without Interlocked
Pipeline Stages, JoH#8{H/KE&FITRALESS

© MIPSHI 5 — M SRR B 5 40—
Millions of instructions per second
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A 77 -4k
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1 H & 72 N R HEM a4

Tiams | Bhidf F%

0 zero 7K K0

1 at FRABOI G 2% P 2T I AR

2-3 V0, v1 FREHHRREIZE R

4-7 a0-a3 FHRERASE

8-15 t0-t7 b &8s . ETRETHHNAFTERESKE

24-25 t8-t9

16-23 s0-s7 R TR ETFREPFAXESFFRN, FREWIR
R R X e 2 fr 28 1 R E

26,27 kO,k1 WHEE TP ERELEBEF SR, ARRE-ERAESH

28 ap L RTREr . —EIBIT RERT IXATRE K E 5 A7 B static
FlexternZz &

29 sp HERRTRET

30 s8/fp FIMRIF A AR/ MIFE 5T

31 ra F PR B IR [B] H b
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8 HAREHIER
add $t0,$t1,$t2  # $t0 = $t1 + $t2
sub $t2,$t3,$t4  # $t2 = $t3 - $t4

addu $t1,5t6,$t7 # $t1 = $t6 + $t7 LR SEEEINE:
subu $t1,$t6,$t7 # $t1 = $t6 + $t7 L SEEIE

addi $t2,$t3,5 #$t2=$t3+5 jni16pr i BIE
addiu $t2,$t3,5 #$2=St3+5 IN16AITFE LI

@ MIPSE A LB E I8, ] SEER g a7 B $#/E 2
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® HAREzHigS
mul $t0,$t1,$t2  # $t0 = $t1 * $t2, VEIETFF KK 3241

mult $t3,$t4 # A2 I EAETR, 45 RIRFAERFER
# FAeshifloH, (hilo) =$t3 * $t4
multu $t3,5t4 # JoRF 5 Hokik

div $t5, $t6 #lo=%$t5/$t6 , hi = $t5 mod $t6
divu $t5, $t6 HICIT 5 B bR
mfhi $t0 # $t0 = hi

mflo $t1 #$tl=1Io
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® ZHEHEES
and $t0,$t1,$t2 # $t0 = $t1 & $t2
or $t0,$t1,$t2 # $t0 = $t1 | $t2
xor $t0,$t1,$t2 # $t0 = $t1 @ $t2
nor $t0,$t1,$t2 # $t0 = ~($t1 | $t2)

@ WA SEINOTIZ H ?
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® THIEHER
O HIFEHIZH

andi $t0,$t1,10
ori $t0,$t1,10
xori $t0,%$t1,10
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© JBHIEHTES
B H
sil $t0, $t1, 10  # $t0 = $t1 << 10, shift left logical
srl $t0, $t1, 10 # $t0 = $t1 << 10, shiftright logical
sra $t0, $t1, 10 # $t0 = $t1 << 10, shift right arithm.

sllv $t0, $t1, $t3 # $t0 = $t1 << $t3, shift left logical
srlv $t0, $t1, $t3 # $t0 = $t1 << $t3, shift right logical
srav $t0, $t1, $t3 # $t0 = $t1 << $t3, shift right arithm.
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® tiin4

O BN FFERINS, HFREHRENE R

N i i e
slt $t1,$t2,$t3  #if ($t2 < $t3) $t1=1;
# else $t1=0
sltu $t1,$t2,$t3  # EHF S
O FHEB G LR

siti $t1,$t2,10
sltu $t1,$t2,$t3

# 5L BB R
# 5T 5L BN E L5
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® HIEfEiXTe>——Tifit(store)ig 4

@ SEMMF 74 2 WA BIEIRE
sw $t3, 500($t4) #Store word
sh $t3, 502($t2) #Store half
sb $t2, 41($t3) #Store byte

SMIPS R RN +Hmfe &1 k77 =
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® HiEfeiXTe—F AN (load)F54

@ SEI N7 B T A R BIE RS
w $t1, 30($t2) #L.oad word
N $t1, 40($t3) #Load half word
nu $t1, 40($t3) #lLoad half word unsigned
b $t1, 40($t3) #lL.oad byte
ou $t1, 40($t3) #Load byte unsigned
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SEAC TSR
ot N B B #(load upper immediate)
lui $t1, 30
@, #3247 B1%0x1234abcd3E A $t1 175
lui $t1, 0x1234
ori $t1, $t1, Oxabcd
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® 71> (branch)g %
SE A5
beq rs, rt, Target  #WRrs=rt, W|533ZHITHR
#5 ATargetfi¥5 4

bne rs, rt, Target  #Hrs!=rt, W3 >ZFHAT
#r5 N TargetM$5 4
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® 7 (branch)fg <
e 508 I L
blez rs, Target #Hrs<=0, N|4r%
bgtz rs, Target #IN R rs>0, N4r3Z
bltz rs, Target #UNHrs<0, N5z

bgez rs, Target #INRrs>=0, N4>z
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® PkiZ (jump)FE<
S/ 262578
j Exit  #I4BEEE B FR S EXitit
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HERR ERAE
@ BARMIPSH 321 1#
S (Bl R

W
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A N AR BRI By

@ MIPSH —/ $sp & 7728 7] LA
EM|PS&7ﬁ PUSHHMPOPT5<, HERRHIERIEL
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T H %Y
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HERRBRAE

@B, KPsl. $s2. $sIFHARIINES

addi $sp, $sp, -12

sw $s1, 8($s
sw $s2, 4($s
sw $s3, 0($s

)
)

)

Bk
—3%sp

{[iSpichi

s NHERK

e ik

$s1FA A

$s2H TN

$S3HIAA —$sp
R Hhk
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T

fﬁ*ﬂ%ﬁ%ﬁE

Hi R e
w $s1, 8($sp)

w $s2, 4($sp)
w $s3, 0($sp)
addi $sp, $sp, 12

e ik

$sIHIN A

$s2I N2

$sIHIAA —SPsp
Rt

=295
—3%sp

{[i58:ichi
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LAE 1A A
® ?%I/r‘?iﬁﬂ

o FHTE
jr $ra

Bk SRR TR 2jaldt T

jal Procedure # ¥R E|Hbt{RFLESradF 788
# , FERrEkitaidRE

# Procedurefb3iaT

iikul

A b 1E 2 rdtAT
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MIPSY

e M-

IE3CE S

RSB

SPIMH B <

¥ PCSpinm

File

=E =2 ™ 2|

Simulator Window Help

BC = 0040000 EFC = 0o400000
Status = 3000ff10 HI = Jgooooooo
General R
RO {(r0) = 000O0OOC RE (t0) = OOOOOOOO
Fl ({at) = 10010000 RS9 (tl1l) = 0OOOOQOOO
R2 (w0O) = 0000000C R10 (t2) = OOOOOCOOO
[0=00400000] Ox3c101001  1ui S1A, 4097
[0x00400004] Ox3c011001  1ui 1. 4097 [
[0x00400008] 0x3435004c ori 521, 51, 7
[0x0040000¢] Ox8ehs0000 1w S21, 0(521)
[0x00400010] 0x34120001 ori s18, 30, 1
[0=00400014] Oxael20000 sw 518, 0(316)
<
DATA
[0x10000000]...[0x1001004e] Ox00000000
[Oz1001004c] Ox00000013
[0x10010050] Ox20776£48
[0x10010060] Oxhez06963
[Ox10010070] OxBl726560e

Cause = 000oooDz4 BadVaddr= 00000000
Lo = Q0oooooo
egisters
R16 (s0) = 10010000 ER24 (t8) = 00000000
R17 (s1) = 00000000 E25 (t9) = 00000000
R18 (=2) = 00000000 RZ2Ze (kO) = 000000CO
[fibs] ;7 la Ss0, fibs
size] L Ssh, size
b [size]
;9 1w Ss5, 0(5s5)
I i e =2, 1
; 22: sw Ss2, 0(5=0)
Dxz79%ebled O0x62694620 0x63blbehf
Oxzh5626d75 0x74207372 0xz6567200fF
Dz203f6574 Ox3c203228 0x2078203d

Memory and registers cleared and the simulator reinitialized.

SPIM Version Version 7.3 of August 26, 2006

Copyright 1990-2004 by James E. Larus

511 Rights Reserved.
DOS and Windows ports by Dawvid A. Carley (dac@cs.wisc.edu).

£
For Help, presz Fl

FPC=0:x0040000c

(larus@cs.wisc.edu).

EFC=0x00400000 Canse=0x00000024




MIPSILZmiE ST

@ WAFATJF

Ox7Lffffff l fﬁ&ﬁi

BHE B

0x10000000

IEXCE

0x00400000




M

IPS_ZmiE S T

MIPSILwiE 5 B a2\

@ R HWIELTER]

@

Label:] <op> Argl, [Arg2], [Arg3] [#comment]
G fE N1 A

Label:] .Directive [argl], [arg2], ... [#comment]
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th¥e4(Pseudo-instructions)
O AR EMNY RIE S EHATHIT

@ JmFEhy, Dyig<m LARIFR 1L

HIEK$E4 . #ln, ble. moveZ

—1
17

Ry

EA

EFE)

HE

ki

1, EILZm AT Dy T R ST AR
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BhiE 4 11 T
® move $2, $4
= add $2, $4, $0

@ i $8, 40
= addi $8, $0, 40

® sd $4, 0($29)

= sw $4, 0($29)
sw $5, 4($29)

® |a $4, 0x1000056¢
= |ui $4, 0x1000
ori $4, $4, 0x056¢

# T A BHEIEIR, $2 = %4

# BEANSLEIE, $8 =40

# mem[$29] = $4;
# mem[$29+4] = $5

# 3 AHhE, $4 = <address>
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ICgmfa7~ (Dt <) Bl ¥

@ .align n # DL 2N S S .

@ .ascii <string> # £ NP AR

@ .asciiz <string> # ZE NP BINULL S5 2R )
# - FF H

@ data [address] # & X EE B
# [address] A ] ik i)k

@ text [address] # & XA B

® word wl, w2, ..., wn # ZERNEREBNDF
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[ &

5 s i

® Hello world

str:

main:

dext
align 2

la $4, str
li $2,4
syscall

li $2, 10
syscall

.data
align 2

.asciiz "Hello world."

# print string

# exit
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ARG
@ SPIMR M RZEAHIE S (syscall) 1Bt T —4A
%UT%M’E%%E’JBE%
@ P H Tk
KRG HAEIEASVO($2) F 725
K SH AN EAE)FEANSa0($4). $al($5)Hk$i12%
1725
@ Syscall
@ iR B{E R FELESVO($2) B $fOZ 728
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IR SRR

ARG

AL K55 ZH S

1 print integer $a0

2 print float $f12

3 print double $f12

4 print string $a0

5 read integer integer in $v0
6 read float float in $f0

7 read double double in $f0
8 read string $a0=buffer, $al=length

9 sbrk $a0=amount address in $v0
10 exit
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I:lI:I

HRFRIT

@ 7HE02+12+22+...+1002

main:

loop:

dext
align

la

[w
mul
[w
add
SW
addi
SW
ble
la

I
syscall

2
$10, Temp

$14, 4($10)
$15, $14,$14
$24, 0($10)
$25, $24,$15
$25, 0($10)
$8, $14, 1
$8, 4($10)
$8, 100, loop
$4, str

$2, 4

Temp:

str:

li $2,1

lw $4, 0($10)
syscall

li $2, 10
syscall

.data

align 2

.word 0, O

.asciiz "The sum of square

from Oto 100 is "
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o SRR

@ 7Hn!

str:

main:

.data

align 2
.asciiz "The factorial is "

dext

align 2

la $ao, str

li $v0, 4

syscall

li $a0, 6

jal factorial

#Nop

move  $a0, $v0

li $v0, 1

syscall

li $v0, 10

syscall

factorial:

L1:

addi $sp, $sp, -8

SW $ra, 4($sp)
SW $a0, 0($sp)
slti $t0, $a0, 1

beq $t0, $zero, L1

addi $v0, $zero, 1
addi $sp, $sp, 8
jr $ra

addi $a0, $a0, -1

jal factorial
#nop

lw $a0, 0($sp)
lw $ra, 4($sp)

addi $sp, $sp, 8
mul $v0, $a0, $v0
jr $ra
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