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Instruction Set
Instruction Set Architecture, 

ISA

·
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CISC vs. RISC 
CISC Complex Instruction Set Compuer

20 70 1980

Intel x86 CPU CISC
RISC Reduced Instruction Set Computer

1980 --

RISC
RISC 32bit
CISC
RISC Load-Store

CISC

RISC Load-Store
CISC

RISC
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RISC
RISC CPU

RISC x86
x86 RISC x86

ARM, Advanced RISC Machine
1980

RISC
Stanford

MIPS
Berkeley

ARM
ARM 400

ARM
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ARM 1

ARM 2
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ARM
Load-Store

32bit

ALU n-bit

ARM
ARM 32

4 8
2 16
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ARM

ARM

ARM Programming Model
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ARM
15 32 r15

CPSR Current Program Status 
Register
CPSR

N ALU
Z ALU 0
C ALU
V ALU
IF
T
Mode:

ARM

N N=1
N=0

Z Z=1 Z=0
C 4 C

CMN C=1 C=0
CMP C=0 C=1

RRX / C
C

V
V=1 V
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ARM
ARM 32 C

0x 0xffffffff 32
-1

-1+1=0 0xffffffff+0x1=0x0; NZCV=0110.
0-1=-1 0x0-0x1=0xffffffff NZCV=1000.
231-1+1 = -231: 0x7fffffff+0x1=0x80000000; 
NZCV = 1001.

ARM Load-Store

ARM -
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ARM Load-Store
ARM

Load Store

1
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2

ARM ;”

ARM
32

32
3 2 1

ADD    r0,  r1,  r2         ; r0:=r1+r2
2
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–

RSB
2

C” CPSR
ADC, SBC RSC 32

ADC, SBC RSC
64 X Y Z

X r1:r0 Y r3:r2 Z r5:r4
ADDS        r4,  r0,  r2
ADC           r5,  r1,  r3

“S” CPSR
C V N Z

SUBS        r4,  r0,  r2
SBC           r5,  r1,  r3
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–

BIC 1’

–

MVN
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–

CPSR

&
ADD   r0,  r1,  r2
ADD   r3,  r3,  #1         ;r3:=r3+1
AND   r8,  r7,  #&ff      ;r8:=r7[7:0]

#
& 16

32
=  (0 255)X22n , 0 n 12
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– L/S
ARM 3

Load/Store
16 32

Load/Store

Load Store
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–
ARM

ADR
ARM

ADR->ADD/SUB

– ADR

ADR 32
PC r15

ADR r1, table1 PC r15
PC-relative addressing
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–

pre-indexed

– &

r1
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–
post-indexed

8 32
4

r0 r0 0
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S

SUBS SUB CPSR
SUBS Z

ADD,ADC S

BNE
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B/BAL /
BEQ
BNE
BPL
BMI
BCC/BLO / /
BCS/BHS / /
BVC
BVS
BGT
BGE
BLT
BLE
BHI
BLS

ARM

ADDNE SUBNE Z=‘0’ CMP
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if
3

ARM

LSL
ARM

ARM
ALU
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ARM – LSL and LSR

LSL Logical Shift Left 0~31
0

LSR Logical Shift Right 0~32
0

ARM – ASL and ASR

ASL Arithmetic Shift Left LSL

ASR Arithmetic Shift Right 0~32
0

1
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ARM – ROR and RRX

ROR Rotate Right 0~32

RRX Rotate Right Extended by 1 1
31 C

1
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