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CH TR MIPS # k% | Size/=77 | 4mBhic &5
long long dword 8 “d”
Int / long* word 4 “w”

short halfword 2 “h”
char byte 1 “b”
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(1) R-# 354

$324¢E/J|\/||PS RAFR A% TR bitZ Xl 774
YE: 6 +5+5+5+5+ 6 = 32bit

6 5 5 5 5 6 |
o FHBE N
| opcode| rs rt rd |shamt funct |

' ' ' ' l
BfErg  SBINE SR2NE BHisw i %Ui%

)—h
AR HAEZL frds ﬁ
UBL&: 5 [ﬁiﬁ%ﬁ’iopqﬁ%ﬁfﬁ
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(1) R-Format #—+

o MIPS RAIF5 4> -
add  $8,%$9,%$10

103 R IR
| 0 9 10 8 0 32 |
......... IR AN VRS s
\oooqoo 01001 GlOlOéOlodo 00090 1@0000\

163k 012A 4020,
103 19,546,144,
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o —432AIMIMIPS 11F544% R bitkl 7> A 4
NBE:. 6 +5+ 5+ 16 = 32bit

6 5 5 16 |
o KB E X
| opcode| rs rt address |
} } } }
e EINE gHR% His 1A
R fREsOi POE: il
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(2) I-BY 54

o I-# 384 AR S 032 AN
YA e K= RO T ) VIS
HAEEEN: Rt = Mem[Rs + Address]
A% Mem[Rs + Address] = Rt

Op Rs Rt Address
6fir 567 54r 164

Bl FNIFREIES
Iw $s1, 100($s2) 8E510064




MIPSH54#% 2\,
(2) -8 54

o #2: FXIRE

If(Rs <relation> Rt) goto (PC+4)+Address

Op Rs Rt Address
6L 547 541 164vL

3 > RS K A ) ST O PCAEX - ik——41 37
H bR bk ZPC+4 5454 W% & 2 Al




MIPSHg4#5 =X,
(2) I-Format fil-F(1/2)

%13: addi $21,%22,-50

opcode = 8 (AT AH¥1E)

rs = 22 (FAEE T A748)

rt = 21 (HHE174%)

immediate = -50 (by default, this is decimal)

55 MR ERLE .
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MIPSHg§-4#5 =X
(2) I-Format #5-F (2/2)

15“3: addi

$21,%22,-50

SRR W

8 22

21

-50

3

T2

| 001000 10110

10101} 1111111111001110 ‘

-1 R

FNUER N 22D5 FFCE;,,

584,449,998,
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(3) J-Format 184 (1/2)

o AR MG\

6 bits 26 bits |
o BERR I3 1) 44 2 -

| opcode target address |

O K.
< AL opcode #43 HRFIIALSE &30, DUE T Hi B PR 4T
¢ FUA S B 1 A ORI (1) (1) kil AR AR (1

-
p{EN s
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(3) J-Format 5%

o B : e fiE< BRI

000010 Address
64z 267
Bkt 4 S P O B -k —— Bk ik 3 4

th 2647 B S PCH I E A BB 3]

#l:  j 10000 08002710

0000 1000 0000 0000 0010 0111 0001 0000



MIPS354

255N
(3) J-Format {54

o M

o —EEIF
o Note: { , , } B &4

I_‘

4

FHIPC = { PC[31..28], H#s#sdk, 00 }

)4

150 IS 5K 1

{ 4 bits , 26 bits , 2 bits } = 32 bit

address

{1010, 111111111111211111112111111, OO
3 =10101111111121117111121112111111100

Note: 5 EH] ||, Verilog® HI{ , , }
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FRGFE 7T VA 1038 4] 84

NI

add $0, $0, $0 lopcode

subu $s0,$s0,$s0 |opcode

w $0, 0($0) [opcode

D. addi $0, $0, 35 lopcode

E. subu $0, $0, $0 | |opcode

35 tenﬁﬂ??

rs | rt rd | shamt |funct |
rs rt rd | shamt |funct |
s rt offset |
rs rt immediate |
rs | rt rd | shamt |funct |

FBAEEARAHBFETR!

o SR REE AR APINS S

0: $0, 8: $t0, 9:$t1, ..15: $t7, 16;: $s0, 17: $s1, ..

— ¥{EfSopcode flH Ath F B (if necessary)
addi: opcode =8
lw: opcode = 35

add: opcode =0, funct = 32

subu: opcode = 0, funct = 35

23: $s7
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(1) FAres-hk

Bl: MIPSEAIZHIE S B ERVELL 0 M 324321 &F 77 48
] ;@ﬂx

add $ 10, $s1, $s2 # B A 2SS O AN g+h
add $t1, $s3, $s4 # B A IR AN i+
sub $ s0, $t0, $t1 # FF 2 ORI AN (g+h)-(i+))

Register addressing

op rs rt rd - funct

Registers

| - Register

||



MIPS Fit7 X
(2) ~LEI¥ -4k IR WA
B Ab 3

® LU BUE N EBRAER, Tos R A4 .

® RN HEBEAEEONE I, FrUEERBLSFMANEL
TFEB, WS P ERERREZ .

Lw $t0, AddrConstant4($ zero) # $t0 = % %4
add $ sp, $sp, $t0 #$sp=%sp+$t0($t0==4)

|

addi $ sp, $sp, 4 #$sp=$ sp+4

Immediate addressing

‘ op | rs | rt ‘ Immediate




MIPS k7 X
(2) MEZF-4k

o5

Sl

FIE—N2M KB AN T A28 sOH ?

0000 0000 0011 1101|0000 1001 OO0O0 0000

Load Upper Immediate 61 2304

7
Lui $ sO, 61 #3$ s0=0000 0000 0011 1101 0000 O0O0O0O 0000 0000
addi $ s0, $s0, 2340 # $ s0= 0000 0000 0011 1101 0000 1001 0000 0000

AT R K FEHBILEER kTR

A KB,
Immediate addressing

op rs rt Immediate




MIPS F3t75 X
(3) FhkEifwAz 54

O3B s, HAF as b bl 2 2w A7
w09 4R L R A

Lw $t0,8($s0) #$ sOF 3K RIFMELSP B HubE

3. Base addressing

op rs rt Address Memory
l
Register é—)—» || Byte | Halfword | Word
I t




MIPS Fit7 X
(4) PCAEX} T4

I P e SV =
bne $s0, $s1, Exit #WIRK$ sOANZET$s1, NPk F|Exit

| 5 16 17 EXit |
617 Y VAR <Y Vi 1647 + QIBAN 2

PN ) i

R R =P C R 17 5 S

ol

= HFE L



MIPS F3t75 X
(4) PCAHHXS -4k

Bl EE1: A ZEPCHFHR?
K 3 JUT- B W) 24443 32 F84 41 A2 ke 21 T i stk

B ER2: TR I Tk KGR FE B 4 % ?

AN DAL 2100 S H AL 952, E0
52 IR AR I LLERE e ki i 58 <

4. PC-relative addressing

op rs rt Address Memory
l

PC Word
|




MIPS Fit7 X
(5) thE#TFHtE

Bt Hhk= PCH R 47 | F54 2647

j 10000 #Bk¥L2/PC 110000

5. Pseudodirect addressing

op Address Memory
|

I |
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o MIPSKHIAEHUA R4 HAA BN 1R & SEBAFHL
o Hlas AL R —Friftas S U750 c(rx)

SR c + FAFARrxHIE
o RESNLIN A BUMAA #5232k 1)U -4k )7 5

f% 3l kv
(register) 2% 7 B8 oy 7%
Imm DAE
Imm(register) SLHIB+ 2 F S R
label lablei ik
lable=imm labledth il 2= 7 B &)
Lable =imm(register) | labledilil &= 25 £7 3% N 2%




1. Immediate addressing

MIPS

‘%i\k 4. PC-relative addressing

7 A\

op rs rt Immediate I l
2. Register addressing
op rs rt rd funct Registers
[ Register
3. Base addressing
op rs rt Address Memory
|
Register @—» [_Byte ] Halfword Word
I
op rs rt Address Memory
[
PC Word
I
5. Pseudodirect addressing
op Address Memory
I
PC Cb—. Word
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1. F8 25\

2. TR [ (1) B
(2) BRZ%

|M

N\
Y

-3 SRS

(3) =4Ik
(4 N

\I\-
ol




MIPS#54- & 4.

1. HARfeiEfe 2
Bd ARSI D e

w $3, 500($4) Store word
sh $3, 502($2) Store half LUl
sb $2,41($3) Store byte |Rrs

0000 ... 0000

lw $1, 30($2) Load word
lh  $1, 40($3) Load halfword

lhu $1, 40($3) Load halfword unsigned
Ib $1, 40($3) Load byte

Ibu $1, 40($3) Load byte unsigned

lui $1, 40 Load Upper Immediate

(16 bits shifted left by 16)
Q: Why need lui?

I



MIPS#84~ & 4.

2. HAREHEHIES

RRIRAH BAVASMBES, B RHUT—MRAE

Add, AddU, Sub, SubU, And, Or, Xor, Nor,
SLT,SLTU

Addl, AddIU, SLTI, SLTIU, Andl, Orl, Xorl, LUI
SLL, SRL, SRA, SLLV, SRLV, SRAV

BYEBANAKEZITE R — R

A




MIPS#84~ & 4.

2. HARZHEIES

o R¥&H——ALUFE A& R
Rs. Rt. RANEF% S
Funct=ZE hig 2 e ey

BIE B B HARE DiRets
BRIES BRAESL BRAELL
000000 | Rs Rt Rd | 00000 | Funct

S AN Y1VA 56 5L SN 6fi

f1: add $s1, $s2, $s3 02538820
000000 10010 10011 10001 00000 100000



MIPSH4A%: 2 HANZHTEL
Feys: | BriEmultiply/divide

Start multiply, divide

MULT rs, rt |
MULTU rs, rt Registers
DIV rs, rt
DIVU rs, rt !y
o Move result from multiply, divide v
MFHI rd j_r
MFLO rd ST S
o Move to HI or LO
MTHI rd Q: Why not Third field for

MTLO rd destination?



MIPSF8 4% %i:
2. HEAR\ZHIES
e v r Z X

add add $1,%$2,%3 $1 =92+ $3
3 operands; exception possible
subtract sub $1,$2,%$3 $1 =92 - $3

3 operands; exception possible

add immediate addi $1,$2,100 $1=%2 + 100
+ constant; exception possible

add unsigned addu $1,$2,$3  $1 =32 + $3
3 operands;_no exceptions




MIPS#84 %2 4:
2. BR\ZiHE4
S I F 4
subtract unsigned subu $1,$2,$3 $1 =92 -$3
3 operands; no exceptions

add imm. unsign. addiu $1,$2,100  $1=%$2+100+constant;
no exceptions

multiply mult $2,$3 Hi, Lo =%$2 X $3
64-bit signed product

multiply unsigned multu$2,$3 Hi, Lo = $2 x $3
64-bit unsigned product



MIPS#84~ & 4.

2. BEAR\IZHEIFS
75#$ s & X
divide div$2,$3 Lo=%$2 =+ $3, Lo = quotient,

Hi = remainder, Hi=$2 mod $3

divide unsigned divu $2,$3 Lo =%$2 + $3,
Unsigned quotient & remainder
= $2 mod $3

Move from Hi  mfhi $1 $1 =Hi Used to get copy of Hi

Move from Lo mflo $1 $1 = Lo Used to get copy of Lo



MIPS AR5 4

/i b F ZX

B

add add $1,$2,$3 $1 =92+ %3
subtract sub $1,$2,$3 $1=%$2-$3
add immediate addi $1,$2,100 $1=9%$2 + 100
add unsigned addu $1,$2,$3 $1=9%2 + $3
subtract unsigned subu $1,$2,$3  $1 =$2 — $3
add imm. unsign. addiu $1,$2,100 $1 =$2 + 100

multiply mult $2,$3 Hi, Lo = $2 x $3

multiply unsigned multu$2,$3 Hi, Lo =$2 x $3

divide div $2,$3 Lo=$%$2 =+ $3,
Hi = $2 mod $3

divide unsigned  divu $2,$3 Lo=$%$2 + $3,
Hi = $2 mod $3

Move from Hi mfhi $1 $1 =Hi

Move from Lo mflo $1 $1=Lo

3 operands;

3 operands;

+ constant;

3 operands;

3 operands;

+ constant;

64-bit signed product

64-bit unsigned product

Lo = quotient, Hi = remainder

Unsigned quotient & remainder

Used to get copy of Hi
Used to get copy of Lo

Q: Which add for address arithmetic? Which add for integers?



Q: Which add for address arithmetic?

O LT T HEE — AN 2 SRR St A8 Huik:
o H B A2, K2 A 2 g d 1, Kl
MIPSKH] T WAt A R B ARIE FIe 2K 57
| A H

(1) addu, addiu, subuff & s i
AN = A

(2) add, addi, sub¥t x4 H N =4 5




LT AR B R A ) 7

NiE: PIEBARINSG R, BHRBEIINE RN IE
ki : IEBURSAEE R, ABURIERE RN IE

MIPSTER I 2t & B = AE— A7 8, 16 H
a2 K HUHEAAF B — M7 € & 748

Feyz: multu HIAKO0, mult HIE MM AETLoRFSAT

MIPST/BRIEFR S AR T wm BB, BEFUmE S
AW BRI AR R R EE Y T 320 F SR HITE
F, BN B C AR T EAE




MIPS#54- & 4.

2. HAR\ ZE S

Pl T & X

and $1,$2,%$3 $1=9%2 & $3

3 reg. operands; Logical AND
or or $1,$2,$3 $1=9%2|%3

3 reg. operands; Logical OR

Xor xor $1,$2,%3 $1=%$2"$3
3 reg. operands; Logical XOR

nor nor $1,%$2,$3 $1 = ~(%$2 |$3)

3 reg. operands; Logical NOR



MIPS#54- & 4.

A

2. SIRVBERIES
g7 Bl G X
and immediate andi $1,$2,10 $1=%$2 & 10

Logical AND reg, constant

or immediate ori $1,$2,10 $1=9%2|10
Logical OR reg, constant

xor immediate  xori $1, $2,10 $1 =~%$2 &~10
Logical XOR reg, constant



A

MIPS#54- & 4.

2. HAR\EEIRES
el Pl X
shift left logical sl $1,$2,10 $1=9%$2<<10
Shift left by constant
shift right logical  srl $1,$2,10 $1=%$2>>10
Shift right by constant
shift right arithm. sra $1,$2,10 $1=9%$2>>10
Shift right (sign extend)
shift left logical sllv $1,$2,$3 $1=9%2 << $3
Shift left by variable
shift right logical ~ sriv $1,$2,$3 $1=9%2>>$3
Shift right by variable
shift right arithm. srav $1,$2,$3 $1=%2>>%$3

Shift right arith. by variable



MIPS#54- & 4.

Sy

2. HOR\Z!

pIT X A

and immediate
or immediate
Xor immediate
shift left logical

and $1,$2,$3 $1 = $2 & $3 3 reg. operands; Logical AND
or $1,$2,$3 $1 =32 | $3 3 reg. operands; Logical OR
xor $1,$2,$3 $1 = $2 ™~ $3 3 reg. operands; Logical XOR
nor $1,$2,$3 $1 = —($2 |$3)3 reg. operands; Logical NOR
andi $1,$2,10 $1 = $2 & 10 Logical AND reg, constant

ori $1,$2,10 $1 =3%$2 | 10 Logical OR reg, constant

xori $1, $2,10 $1 = —$2 &—10 Logical XOR reg, constant
sl $1,$2,10 $1 = $2 << 10 Shift left by constant

shift right logical srl $1,$2,10 $1 = $2 >> 10 Shift right by constant
shift right arithm. sra $1,$2,10 $1 = $2 >> 10 Shift right (sign extend)

shift left logical

sllv $1,$2,$3 $1 = $2 << $3 Shift left by variable

shift right logical sriv $1,$2,$3 $1 = $2 >> $3 Shift right by variable
shift right arithm.srav $1,$2,$3 $1 = $2 >> $3 Shift right arith. by variable

Q: Can some multiply by 2! ? Divide by 2'? Invert?



MIPSHH A MR SAL Y B2

o FFEhiY RE:
Examples of sign extending 8 bits to 16 bits:
00001010 = 00000000 00001010
10001100 = 11111111 10001100

o AR RN BT ALY RE?
HWARIES SR LRI BAAT A0y & AU 1E 7S 2k
A
WG AR EMAT =T (They are
zero extended)

Load/Store address computations always
sign extend immediates




MIPSHH A MR SAL Y B2

o Multiply/Divide have no immediate operands
however:

“‘unsighed” = treat operands as unsignhed

o The data loaded by the instructions Ib and Ih are
extended as follows (“unsigned” = don’t extend):

Ibu, lhu are zero extended
b, Ih are sign extended

Q: BACLRA NS HEET, B4R

i ZeadduiX N e ? (BT %)

|




MIPSAT A B RAT S & ?

o addiufERAT 7t Zoks 5 1) 37 R 2k
TR oAy ke, A BARURER R 5
., {HiZaddiuz s FABEE — & A
KA add e, BRI E ek Lk
— RS R

o [A]®: addu, sltiu, sltu




MIPS#84~ £ %i.:
3. #HiRIEL

o 545 L

BEQ rs, rt, offset If R[rs] == R[rt] then PC-relative
branch

BNE rs, rt, offset <>

o HEWEIFn

BLEZ rs, offset if R[rs] <= O then PC-relative branch

BGTZ rs, offset >

BLTZ <

BGEZ >=

BLTZAL rs, offset if R[rs] < O then branch and link (into
R 31)

BGEZAL >=0

L

o WIRESLIHABLLELTIRE, WIFEMALLERTES
o FA AR SFHE (XHER)




Instruction

MIPS#54- & 4.

3. #HIIRIES

i oy ORI LU TR 2

Example Meaning

branch on equal
branch on not eq.
set on less than
set less than imm.
set less than uns.
set 1. t. imm. uns.
Jjump

jump register

jump and link

beq $1, $2, 100 if ($1 == $2) go to PC+4+100
Equal test; PC relative branch

bne $1, $2, 100 if ($1!= $2) go to PC+4+100
Not equal test; PC relative

slt $1, $2, $3 if (82 < $3) $1=1; else $1=0
Compare less than; 2’ s comp.

slti $1,$2, 100 if ($2 < 100) $1=1; else $1=0
Compare < constant; 2’ s comp.

sltu $1, $2, $3 if ($2 < $3) $1=1; else $1=0
Compare less than; natural numbers

sltiu $1,$2,100 if ($2 < 100) $1=1; else $1=0
Compare < constant,; natural numbers

j 10000 go to 10000
Jump to target address

jr $31 go to $31
For switch, procedure return

jal 10000 $31 = PC + 4; go to 10000
For procedure call



MIPS#E4- £ 4.
3. ISR
Bk¥E 7 SC A LB FE 2
Instruction Example Meaning

branch on equal beq $1,$2,100 if ($1==%$2) go to PC+4+100
Equal test; PC relative branch

branch on noteq. bne $1,$2,100 if ($1!=$2) go to PC+4+100
Not equal test; PC relative

jump J 10000 go to 10000
Jump to target address

jump register jr $31 go to $31
For switch, procedure return
jump and link jal 10000 $31 =PC + 4; go to 10000

For procedure call



MIPSF8 4 % %i:
3. #HiRIEL
BhiE X M LB e
I/nstruction Example Meaning

set on less than slt $1, $2, $3
if ($2 < $3) $1=1; else $1=0
Compare less than; 2’ s comp.

set less than imm. slti $1, $2, 100
if ($2 < 100) $1=1; else $1=0
Compare < constant; 2’ s comp.

set less than uns. sltu $1, $2, $§3
if ($2 < $3) $1=1; else $1=0
Compare less than; natural numbers
set 1. t. imm. uns. sltiu $1, $2, 100
if ($2 < 100) $1=1; else $1=0
Compare < constant; natural numbers




FESREESP Wi Rege e )

$1= 0...00 0000 0000 0000 0001 two

$2= 0...00 0000 0000 0000 0010 two

$3=1...11 1111 1111 1111 1111 +two

o After executing these instructions:
st $4,%$2,%1 ; if ($2 < $1) $4=1; else $4=0
st $5,%$3,%1 ; if ($3 < $1) $5=1; else $5=0
sltu $6,%$2,%1 ; if ($2 < $1) $6=1; else $6=0
sltu $7,%$3,%1 ; if ($3 < $1) $7=1; else $7=0

o What are values of registers $4 - $7? Why?

$4 = ; $5 = ; $6 = ; $7 = .

I



MIPS i 28 B A7 v 20 €

PR e & 758 F B
e IR
Zero 0 w0 n/a
$at 1 NI G R B8
$v0-$v1 |[2-3 4 A AN 28 AR ME no
$a0-$a3 |4-7 ¥ no
$t0-$t7  |8-15 I Hf A% no
$s0-$s7 |16-23 iy yes
$t18-$t19 | 24-25 A I I A no
$kO-3k1 |26-27 | NEAERGURE
$gp 28 2 R fakt yes
$sp 29 PR IRE yes
$fp 30 MEZLTRET yes
$ra 31 1R A b YES




O MIPS3228 14 A 32/ 1 FH #7778,  BLARMEA 35 o il
VLRI 4E € BT A7 A R, AESEFRfi Y, IXEes5 12y
) VR ARG — RV L) E . XL e SR sE 6%,
(H G SLARAEAE A N FRARHS, i g fEE RS, 1R
I IR L2 5 .

0 AT AMIPSHLH H BEAT X86H IIPC(REIFH40) 7 4723 2
R HAEMIPSIXAE A K ER S/ I CPU T, REFPiE
SR — I 20 LU 2445 € ME
MIPSHFEFF B 4 v L7




MIPSTHE LA X I FE ) S FF

O B AL 41 o =)
HEMAF- i F2 b ANl & F 5 A7 s DR AT ) =)
B IR A
REFEHESE: WTEshidax, &fatd 7tk
A5 B A5 A1 Jg 08 A2 = R HEAR BB o

il
v

T
A

2 R HER

zyith TR 2. 2F



k MIPSTHE U E X R B S FF

High address

$fp —> $fp ——>

$SPp  —p] $sp ——

$fp —» Saved argument
registers (if any)

Saved return address

Saved saved
registers (if any)

Local arrays and
structures (if any)

$sp —»

Low address
a. b.

o Hihk b = R
o MEZLFRENFR IMHEZE N 2 — N (— B2 T 220




AT 53 e 2 1]

o MEZRIRETSfpta MIMELL I — AN, W B IRAT
W 2725

o HIRErSspta AL, FEREFFHAT IR T
A REAR

o PRl I B xg FUAE 2L FR kL ok vy i) AR B L H AR
B SE RIS

o WR—UREMFRF A R E, dWMitasiA
WENKE L eE, DI HTlEﬂ

O YT EAELLFRE I, DLYR BRI Ssp EAE b HE 2L
eI, AR EIE, RIESfpik B $spla




$sp Tfff ffff

MIPS 72 Fr A £ 1Y
TP e m A 29 €

hex

I TEOR, W IR R AR TN
CFFFFFEE, ) | 1 Zcdf B K
(e, FEPARY (3O JHiaT
00400000

O T AEE T 45 $-10000000;

o '"EPEFE ZHChmalloci AT R g 24y
BCHIBh A% R, FAMEAE n) 1R

$gp 1000 8000

O AR HEEN I T "
5 5 F- 15 i) B H000/0000 " nex
(st DL A
)EH *B XﬂL 33$ng,(3 pPC 0040 0000 hex
+ 1607 (R

0

Stack

|

Dynamic data

Static data

Text

Reserved




N7 MIPS |2 4f S

o«

e 32-bit [H e I5S (=Fh)

e 32/32-bit 1/ H & F25GPR (RO contains zero) and 32
ANF A A #5FP(and HI LO)

— AP T A

e 3TLIEHEIE S BIEHL- reg-regF4H S

o B—) T8k (LD/ST): Btk hnfm# base + displacement
— VA Al Sk

e X+ 16-bit/32bit 37 B EAISZRE 7= LU




Bz MIPS 128 /5

of] B ) 93 ST 4R AF

— compare against zero or two registers for =,#

— W R
o« JEIR )3

— execute instruction after a branch (or jump) even if the
branch is taken

(Compiler can fill a delayed branch with useful work about

50% of the time)




NG $s3=i, $s4=j, $s5=@A

> addiu $s4,%s4,1 #j)=3+1
sl $t1,%$s3,2 # $tl = 4 * 1
addu $tl1,%$tl,$s5 # $tl = @ ALil do j — j
Iw $t0,0($td) # $t0 = A[i] -
addiu $s3,%$s3,1 #i1 =i +1 while (
slti  $t1,%$t0,10 # $t1 = $t0 < 10

beq $t1,$0, Loop # goto Loop
slti  $t1,%t0, O # $t1 = $t0 < O
bne $t1,$0, Loop # goto Loop

What C code properly fills in the blank in loop on right?
A[i++] >= 10

A[i1++] >= 10 | Al1] <0

Al1] >= 10 || A[1++] < O
4: A[i1++] >= 10 || AlL1] <0
5: A[++1] >= 10 && A[1] < O

None of the above



Let’s Play “Compiler” !

Sl
ﬁiﬁ—*ﬁﬁﬁt Address
B HAEALU 58 AL |
T T BRNEESEREUEFELZE X
Z AT 4
z=(x+y)*(x-y); -
lw  $rl, x($0)
lw  $r2, y($0)

add $r3, $r1, $r2
sub $r4, $r1, $r2
mul $r5, $r3, $r4
sw  $r5, z($0)

Memory

84



I 1°F

Statement:
variable = expression ;

expression:
expl OP exp2

2007-10-30

code for
expression /—IZ

sw $rz, var_add($0)

code for

expl rxX

code for
exp2

—

85



FERCTRER

Block:
{ statement 1,
Statement 2 ;

statement k ; }

2007-10-30

code for
statement

code for
statement

code for
statement

86



AR

If expression
block 1
else
block 2 ;

Bl predicate
=0 BEWER
Z0 BREHE

2007-10-30

then codefor .z
expression
beq $rz, $zero, else-block
code for
block 1
beq $zero, $zero done
else-block: AlWavs
code for branZheS
block 2
done:

87



2007-10-30

RS

while A do

gL

else- U154
ZRAH N
U5
beq $rz, $zero, done
Az 9
i CF5

beq $zero, $zero, else-block

done:

88
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