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Category Format Opcode

O-address | O 12| syscall

1-address | 2 Address

2-address | O rs| rt 24

3-address | Ofrs| rt{rdl |32

bl b
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(@+b) x (c —d)

Pusha Pushb Add Pushd Pushc  Subtract Multiply

a b a+b d C c—-d Result
a a+b d a+b
a+b

Reverse Polish string: ab +d c — x

postfix notation
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—add X

— accumulator < accumulator + X

b sansll a5 (303 (accumulator)s)bi) e
ARS8 ol ) Obwlas (swes e

sloytws (@is)yobs  pabls il gy e Y
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e add Y, X Y « X + Y

ARM § MIPS (soslgils s —
eadd Z, Y, X 7 X + Y
Ol 3l siglac 93 )o las)lacs op)s © 1L
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push a| EddinllEidguEeililc

stack machine

push b| [load a
add add b

pop C store C

move $s1,a
add $s2.%$s1.b
move cC,$s2

bwwwgemybﬂiquwgy%ﬂcvbwa*C3%M~DV>'

Sl )b
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load-store(register-register)
load $s1,a
load $s2,b




s QB -

4 bits 2 bits 2 bits 2 bits
opcode | operand | operand | operand ADD A,B,C(A=B+C(C) 1010 00 01 10
#1 #2 #3
(@)
4 bits 2 bits 2 bits
opcode | operand | operand MOVE A,B (A=B) 1000 00 01
#1 #2 ADD A,C (A=A+0) 1010 00 10
(b)
4 bits 2 bits
opcode | operand LOAD B (Acc=B8B) 0000 01
ADD C (Acc=Acc+C) 1010 10
STOREA (A= Acc) 0001 00
(c)
4 bits
opcode PUSH B (Stack=B8B) 0101
PUSH C (Stack=C_,B) 0110
ADD (Stack=B+C) 1010
POP A (A = stack) 1100
(d)

Sl )b



(a) Stack (b) Accumulator (c) Register-memory (d) Register-register/load-store

Processor

TOS

\o/ \ao/

Memory

© 2003 Elsevier Science (USA). All rights reserved.
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1. Register addressing

op

Ir's

rt

rd

funct

030 apos (033l (slogMD J)s =—

Register

A 4

word operand

ly S0 Crpl @is o /b Jlpo 6 Clu g Liglac od(» Cxul p

il Coais

2. Base (displacement) addressing

op

s

rt

offslet

A 4 A 4

Memory

base reqister

word or byte operand

| op(u/ c,u_.o,)(u().vl, O—/)l Gl c,ulnb&/) ,U)w k
(Eh) ot g

3. Immediate addressing

op

Ir's

rt

operand
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4. PC-relative addressing
op rs rt offset Memory

D-» branch destination instruction

Program Counter (PC)

5. Pseudo-direct addressing

Memory

op Jump address
| ;@» jump destination instruction

Program Counter (PC)

O_aa,caul o,(.ol (aw_.a CJ/;w(u Ol/lo_w PRI | C)—/)l A ,o,w.

L pre B
:

D= Cmel PC Clad o o

O3
»>

/]

.

6. Implied addressing
op rs rt operand

.);/oo oyl | MIPS /)n)oo)OJLJ Cj'(aoy.z/u o,,ua
M 2/ oy g CS/J_/) CSwop=
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| nstruction

gz ) O—/)/(Ow'

Memory

Absolute/Direct addressing ol

Cbilo bj William Stallings, Computer Organization and Architecture
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Register Indirect Addressing

Aol 3yls 13 03 By )y sl (SRl (wys T agud (ol )
Q| Al ,osaw)sl ) ols Clls Jac ) Cils

| nstruction

OLO(’G\_
Rq, .

Pointer to Operand

FA=(R) A

Niliiam Stallings, Computer Orgainzauun and Architecture
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load reg | base|index |scale

reg < base+indexxscale

bl b
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Auto-increment Auto-decrement

| nstruction

M_
Ra, .

Pointer to Operand

>

| Wiiliam Stallings, Computer Organization and Architecture
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