Tryby adresowania procesorow
rodziny ColdFire



Format instrukciji (1)

1 -3 stow

Operand Operand
zrodtowy docelowy

N

ADD.L #1,#2
/ \

operacja typ operandu

16 bit

[

-l

16 bit

32 bit
48 bit

Operation Word
(One Word, Specifies Operation and Modes)

Extension Word (If Any)

Extension Word (If Any)




Format instrukciji (2)

Operation Word Format

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

X X X X X X X X X X Effective Address

Mode Register

Extension Word Format

15 14 13 12 11 10 9 8 7 (s 5 4 3 2 1 0

D/A Register W/L Scale 0 Displacement

Field Definition

Instruction

Mode Addressing mode (see Table 2-3)

Register General register number (see Table 2-3)

Extensions

D/A Index register type
0=Dn
1=An

W/L Word/longword index size

0 = Sign-Extended Word
1 = Long Word

Scale Scale factor
00=1
01=2
10=4

11 = 8 (supported only if FPU is present)




Przyktadowa instrukcja (1)

ADDX Add Extended ADDX

First appeared in ISA_A

Operation: Source + Destination + CCR[X] — Destination

Assembler Syntax: ADDX.L Dy,Dx

Attributes: Size = longword

Description: Adds the source operand and CCR[X] to the destination operand and stores the result in the
destination location. The size of the operation is specified as a longword.

Condition X N zZ v C
Codes: s’ * * s’ *

Set the same as the carry bit

Set if the result is negative; cleared otherwise

Cleared if the result is non-zero; unchanged otherwise
Set if an overflow is generated; cleared otherwise

Set if an carry is generated; cleared otherwise

O<NZX

Normally CCR[Z] is set explicitly via programming before the start of an ADDX operation to allow
successful testing for zero results upon completion of multiple-precision operations.

Instruction 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Format: 1 |1 o | 1] Register, Dx |]1 1 o o | o | o] RegisterDy

Instruction Fields: D Opcode

» Register Dx field—Specifies the destination data register, Dx. Dtugosc instrukgji: 1 stowo
» Register Dy field—Specifies the source data register, Dy.




Przyktadowa instrukcja (2)

Operation:

Source + Destination — Destination

Assembler Syntax: ADD L <ea>y,Dx
ADD.L Dy,<ea>x

Attributes:

Size = longword

Description: Adds the source operand to the destination operand using binary addition and stores the
result in the destination location. The size of the operation may only be specified as a longword. The mode
of the instruction indicates which operand is the source and which is the destination as well as the operand

s1ze.

The Dx mode is used when the destination is a data register; the destination <ea>x mode 1s invalid for a

data register.

In addition, ADDA 1s used when the destination is an address register. ADDI and ADDQ are used when
the source 1s immediate data.

Condition
Codes:

Instruction
Format:

Instruction Fields:

« Register field

X N z v C X Set the same as the carry bit
| * ‘ * ‘ * | * | * | N Set if the result is negative; cleared otherwise
Z Setif the result is zero; cleared otherwise
V'  Setif an overflow is generated; cleared otherwise
C Setif an carry is generated; cleared otherwise
15 14 13 12 11 10 9 8 i 6 5 4 ‘ 3 2 1 0
1 ‘ 1 ‘ 4] ‘ 1 Register Opmode Effective Address
OpCOde Mode Register
Specifies the data register. Dtugosc instrukcji: 2-3 stow

*  Opmode field:

-<«+— kod operac

Byte Word Longword Operation
— — 010 <ea>y + Dx — Dx
— — 110 Dy + <ea>x —» <ea=>x

i
5



Przyktadowa instrukcja (3)

Instruction Fields (continued):

» Effective Address field—Determines addressing mode
— For the source operand <ea>y, use addressing modes listed in the following table:

Addressing Mode | Mode Register Addressing Mode | Mode Register
Dy 000 reg. number:Dy (xxx).W 111 000
Ay 001 reg. number:Ay (xxx).L 111 001
(Ay) 010 reg. number:Ay #<data> 111 100
(Ay) + 011 reg. number:Ay
- (Ay) 100 reg. number:Ay
(d4g.Ay) 101 reg. number:Ay (d4g.PC) 111 010
(dg, Ay, Xi) 110 reg. number:Ay (dg,PC,Xi) 111 011

— For the destination operand <ea>x, use addressing modes listed in the following table:

Addressing Mode | Mode Register Addressing Mode | Mode Register

Dx — — (xxx).W 111 000
Ax — — (xxx).L 111 001
(Ax) 010 reg. number:Ax #<data> — —

(Ax) + 011 reg. number:Ax

— (Ax) 100 reg. number:Ax
(d4g.AX) 101 reg. number:Ax (d46.PC) —_ —_
(dg.Ax,Xi) 110 reg. number:Ax (dg.PC.Xi) — —




Notacja

Register Specifications

An Any address register n (example: A3 is address register 3)
Ax, Ay Destination and source address registers, respectively
Dn Any data register n (example: D5 is data register 5)
Dx, Dy Destination and source data registers, respectively
Dw Data register containing a remainder
Rc Control register
Rn Any address or data register
Rx, Ry Any destination and source registers, respectively
Xi Index register, can be any address or data register; all 32-bits are used.
Subfields and Qualifiers
#<data> Immediate data following the instruction word(s).
() ldentifies an indirect address in a register.
d, Displacement value, n bits wide (example: d,4 is a 16-bit displacement).
Sz Size of operation: Byte (B), Word (W), Longword (L)
Isb, msb Least significant bit, most significant bit
LSW, MSW Least significant word, most significant word
SF Scale factor for an index register




Tryby adresowania procesordéw ColdFire

. Mode Reg.
Addressing Modes Syntax Field Field Data | Memory

Register Direct

Data Dn 000 reg. no. —_

Address An 001 reg. no. — —
Register Indirect

Address (An) 010 reg. no. X X

Address with Postincrement (An)+ 011 reg. no. X X

Address with Predecrement —(An) 100 reg. no. X X

Address with Displacement (d4g,AN) 101 reg. no. X X
Address Register Indirect with Scaled
Index and 8-Bit Displacement (dg,An,Xi*SF) 110 reg. no. X X
Program Counter Indirect with
Displacement (d46,PC) 111 010 X X
Program Counter Indirect with Scaled
Index and 8-Bit Displacement (dg,PC,Xi*SF) | 111 011 X X
Absolute Data Addressing

Short (xxx).W 111 000 X X

Long (xxx).L 111 001 X X
Immediate H<xXxXX> 111 100




Adresowanie natychmiastowe (1)

(Immediate addressing)

Operation Length Location
Byte Low-order byte of the extension word
Word Entire extension word
Longword High-order word of the operand is in the first extension word; the low-order
word is in the second extension word.

Generation Operand given
Assembler Syntax #<0>

EA Mode Field 111

EA Reqister Field 100

Number of Extension Words 1or2

| deklaracja adresu bazowego
.equ BaseAddress, 0x4000 0000

MOVE.B #12, %DO0

MOVEA.B # BaseAddress, %A5
MOVEQ.L #-127, %D7

ADDI.L # OxABCD 1234, %D7

ADDI.B # O0x1A, %D4 Error: invalid instruction for this architecture,
needs 68000 or higher o



Adresowanie natychmiastowe (2)

Instruction 15 14 13 12 | 11 10 g 8 ‘ 7 6 5 4 ‘ 3 2 1 0
Format: 0 0 Size Destination Effective Address Source Effective Address
MOVE Register Mode Mode Register
68K GAS gp.asm page 1 Addressing Mode | Mode Register
(xxx). W 111 000
1 .equ IPSBAR, 0x40000000 (xxx).L 111 001
2 .equ PTCPAR, 0x0010005A ¥ <datas 111 100
3 .equ PTDPAR, 0x0010005B
4 -equ DDRTC, 0x00100023 Addressing Mode | Mode Register
5 .equ DDRTD, 0x00100024
6 .equ PORTTC, 0x0010000F Dy 000 reg. number:Dy
7 .equ PORTTD, 0x00100010 Ay 001 reg. number:Ay
8
9 _start: Size field
100000  103C 0011 MOVE.B  #0x11, %do U1 Dbyte operation
110004  323C 2211 MOVEW  #0x2211, %d1 11 word operation

12 0008  247C 4433 2211 MOVE.L  #0x44332211, %a2 10 longword operation
12 000e

13 10



Adresowanie bezposrednie (1)

Operacje na urzgdzeniach |/O mapowanych na przestrzen
pamieci, ktorych potozenie w przestrzeni adresowej jest znane |
niezmienne (w czasie wykonywania programu).

(Absolute/Direct Short Addressing)

Generation EA Given
Assembler Syntax (xxx).W
EA Mode Field 111
EA Register Field 000
Number of Extension Words 1
31 15 0]
F— — — — — — —
Extension Word L Sign-Extension Integer
31 Y 0
Operand Pointer Contents
Points to l
Memory Operand

Absolute Short Addressing

Adresowanie krotkie umozliwia odwotanie do pierwszych i ostatnich 32 kB
przestrzeni adresowej.

(0x8000 — OxFFFF) 16 bit => (OXFFFF—8000 - OXFFFF FFFF) 32 bit 11



Adresowanie bezposrednie (2)

(Absolute/Direct Long Addressing)

Generation EA Given
Assembler Syntax (xxx).L
EA Mode Field 111
EA Register Field 001
Number of Extension Words 2
15 0
First Extension Word Address High
15 0
Second Extension Word Address Low
31 Y Y 0
Operand Pointer Contents
Points to l
Memory Operand

Absolute Long Addressing

12



Adresowanie bezposrednie (3)

(Adresowanie absolute)

0x0..0
.equ PIT_PCSR, 0x4015 0000 Ox7FFF 0xAB___ o] sl 0xAB12
.equ IPSBAR, 0x4000 0000 8§§88? iz DO.W
.equ GPTSCR1, 0x1 a006 0x8002

OxF..F
MOVE.W Ox7FFF, %DO0 3038 7FFF
MOVE.W  0x8000, %DO0 D.LONG A. 3039 0000 8000
MOVE.W -0x8000, %DO0 3038 8000
MOVE.L  OxDEAD BEEF, (%A0) 20B9 DEAD BEEF
MOVE.B  %d0, PIT_PCSR forma dozwolona  13C0 4015 0000
MOVE.B %dO0, (IPSBAR+GPTSCR1) forma z nawiasami 13C0 4001 A0OO6 13




Adresowanie bezposrednie rejestrowe (1)

(Data Register Direct Addressing)

Generation EA =Dn
Assembler Syntax Dn

EA Mode Field 000

EA Register Field Register number

Number of Extension Words 0

Data Register

Operand

MOVE.B %D0, %D1
AND.L OxEF, %D7

MOVEQ.L #-127, %D7
CLR.W %D6

ADDI.L # OxABCD 1234, %D7

CLR.L %D1

| przepisanie zawartosci rejestru DO do D1

| maskowanie podwojnego stowa maskag pod
| adresem OxEF

| wyczyszczenie mtodszej czesci rejestru D6

| zatadawanie rejestru D7

| zerowanie rejestru D1

14



Adresowanie bezposrednie rejestrowe (2)

(Address Register Direct Addressing)

Generation

Assembler Syntax

EA Mode Field

EA Register Field

Number of Extension Words

EA = An

An
001

Register number

0

Address Register

Operand

Address Register Direct

15




Adresowanie bezposrednie rejestrowe (3)

MOVE.B %A0, %D1 | przepisanie zawartosci (1 B) z rejestru AO do D1
AND.L OXEF, %A7 | maskowanie podwaojnego stowa maskag znajdujgcy sie
| pod adresem OxEF

MOVEQ.L #-127, %A7 | szybkie zatadowanie wartosci -127 do rejestru A7

ADDI.L # OXABCD 1234, %A7 | dodanie wartosci OxABCD1234 do rejestru A7

CLR.L %A1 | zerowanie rejestru A1

MOVE.B %A0, %D1 Error: Operands mismatch — statement 'move.b %a0, %d0" ignored

MOVEW  %A0, %D1 | przepisanie zawartosci rejestru A0 do D1

MOVEQ.L #-127, %A7 Error: Operands mismatch — statement 'moveq.l # -127, %a7’
ignored

MOVEA.L # 127, %AT7 | zapisanie wartosci -127 do rejestru A7

ADDI.L # OxABCD 1234, %A7 Error: Operands mismatch — statement
‘addi.| #0xABCD1234, %a7' ignored

ADDA.L # 0xABCD 1234, %A7 | zapisanie rejestru A7 wartoscia 0xABCD1234

CLR.L %A1 Error: Operands mismatch — statement 'clr.l %a1' ignored
MOVEA.L 0x0, %A1 | wyczyszczenie rejestru A1 16



Adresowanie posrednie rejestrowe (1)

(Register Indirect Addressing)

Generation EA = (An)
Assembler Syntax (An)
EA Mode Field 010
EA Register Field Register number
Number of Extension Words 0
31 0
Address Register Operand Pointer
Points to l
Memory Operand

Address Register Indirect

17




Adresowanie posrednie rejestrowe (2)

AO
0x0000 FFO02

MOVE.B  # 12, (%A0)

MOVE.L  (%A2), %D0

BSET.B  #5, (%A7)

SUB.L (%A3), %D0

0x0..0

OxFFOO0
OxFFO1
OxFF02 OXAB___ o] » OxAB12

OxF..F

| wpisuje liczbe 12 do komorki pamieci
| wskazywanej przez rejestr AO

| przesyta zawartos¢ komorki pamieci
| wskazywanej przez rejestr A2, do rejestru DO

| testuje i ustawia 5 bit bajtu umieszczonego
| pod adresem wsk. przez A7 (tylko w 1B), jezeli bit=0
| ustawia flage Z

| odejmuje zawarto$¢ komorki pamieci wskazywanej przez A3
| od rejestru DO 18



Adresowanie posrednie rejestrowe 2
postinkrementacja (1)

(Address Register Indirect with Postincrement Mode)

Generation EA = (An); An = An + Size
Assembler Syntax (An)+

EA Mode Field 011

EA Register Field Register number

Number of Extension Words 0

31
Address Register Contents
r— — — 1
Operand Length Size 4»5"}
(1, 2, or 4) L - ==
31 Y
Operand Pointer Contents
Points to l
Memory Operand

Address Register Indirect with Postincrement



Adresowanie posrednie rejestrowe 2
postinkrementacja (2)

0x0000.0000
pole wolne
< A7*— USP
Zawartosé rejestru DO.W AT* — SSP
V Ostatnio odtozona dana
n-1 A7 —USP
0x1000.0000 - 7% sap

MOVEW  (%AT7)+, %DO0 | zdjecie stowa ze stosu i zapisanie D0O.W, po przestaniu danej
| rejestr A7 jest zwiekszany o 2

SUB.L (%A2)+, %D7 | dodanie zaw. przechowywanej na stosie (A2) do rejestru D7
| wynik zapisany w rejestrze D7, zwiekszenie A2 o0 4

MOVE.L (%A0)+, (%A1)+ | przestanie zaw. komorki wskazywanej przez AO do kom. wsk.
| przez A1, inkrementacja AO oraz A1 20



Adresowanie posrednie rejestrowe 2
postinkrementacja (3)

Obliczy¢ srednig arytmetyczng z wykonanych pomiaréw. Zmierzone |
przekonwertowane dane znajdujg sie w tablicy TABLE.

.equ TABSIZE, 256

AVERAGE:

TABLE: .byte  0x01, OxFE, 0x02, OxDE, 0xAD, OxBE, OxEF, 0x04, ...
.even

21



Adresowanie posrednie rejestrowe z
postinkrementacja (4)

.equ TABSIZE, 256

AVERAGE: MOVEA.L #TABLE, %A0 | wpisz adres tablicy do AO
LEA TABLE, %A0 | wpisz adres tablicy do AO
CLR.L %D0 | wyczys¢ DO
CLR.L %D1 | wyczysé D1

M _LOOP: MOVE.B (%A0)+, %DO0 | pobierz 1 bajt z tablicy TABLE [n], zwieksz AO
ADD.L %D0, %D1 | dodaj odczytang wartos¢ do catkowitej sumy
CMPA.L #(TABLE+TABSIZE), %A0 | czy przetworzono wszystkie dane?
BNE M_LOOP | jezeli nie, kontynuuj sumowanie
ASR.W #8, %D1 | podziel sume przez 256
RTS

TABLE: .byte 0x01, OxFE, 0x02, OxDE, OxAD, OxBE, OxEF, 0x04, ...

.even
22



Adresowanie posrednie rejestrowe 2
predekrementacja (1)

(Address Register Indirect with Predecrement Mode)

Generation EA = (An) - Size; An = An - Size;
Assembler Syntax —(An)

EA Mode Field 100

EA Register Field Register number

Number of Extension Words 0

31
Address Register Contents
r— _— — 7
Operand Length Size
(1, 2, or 4) L - — =
31 Y
Operand Pointer Contents
Points to l
Memory Operand

Address Register Indirect with Predecrement



Adresowanie posrednie rejestrowe 2
predekrementacja (2)

0x0000.0000
pole wolne
< A7 —USP
Zawarto$é rejestru DO.W A7* — SSP
Ostatnio odi:zona dana -« ﬁ;*—_ szgllf;
n_

0x1000.0000

MOVEW  %DO0, -(%A7) | zmniejszenie A7 o 2, odtozenie zawartosci DO.W na stos,

ADD.L -(%A2), %DO0 | zmniejszenie A2 o 4, dodanie zaw. rejestru DO do zmiennej
| znajdujacej sie w na stosie (pod adresem A2-4 baijty)
| oraz zapisanie wyniku w DO o4



Adresowanie posrednie rejestrowe 2
przesunieciem (1)

(Address Register Indirect with Displacement Mode)

Generation EA = (An) + dyg
Assembler Syntax (d4g,AN)
EA Mode Field 101
EA Register Field Register number
Number of Extension Words 1
31 0
Address Register Contents
31 15 0
Displacement Sign-Extension Integer
31 0
Operand Pointer Contents
Points to l
Memory Operand

Address Register Indirect with Displacement

25



Adresowanie posrednie rejestrowe 2
przesunieciem (2)

AO 0x0..0
0x0000 FF02 e —» 0x1000
0x1002
N 0x1004
+ 0x1008
0x100A
! 0x100C 0xAB12 o] » OxAB12
Ox100E DO.W
0x1010
OxF..F
MOVEW  12(%A0), %DO0 | wpisuje 2 bajty znajdujgce sie pod adresem

| (AO+12) do rejestru DO

MOVE.L %A2, -0x10(%A5) | przesyta zawartos¢ komorki o adresie podanym a A2 do
| do komorki pamieci znajdujacej sie pod adresem (A5-16)

MOVE.L 0x100, -0x10(%A5) Error: Operands mismatch — statement
'move.l 0x100, -0x10(%A5)' ignored

MOVE.L %D0, -0x8001(%A5) Error: Displ. too large for this architecture; needs 68020
AL 'move.l %DO0, -0x8001(%A5)" ignored

Maksymalnie 16-bit ze znakiem, co umozliwia zaadresowanie
+32 kb pamieci od adresu bazowego 26



Adresowanie posrednie rejestrowe 2

przesunieciem (3)

Operation: Source — Destination

Assembler Syntax: MOVE. sz <ea>y,<ea>x

Destination Effective Address field

possible data alterable addressing modes. The restrictions on combinations of source and
destination addressing modes are listed in the table at the bottom of the next page.

Addressing Mode | Mode Register Addressing Mode | Mode Register

Dx 000 reg. number:Dx (xxx).W 111 000
AX — — (xxx).L 111 001
(Ax) 010 reg. number:Ax #<data> —_ —_

(AX) + 011 reg. number:Ax

- (AXx) 100 reg. number:Ax
(d46.AX) 101 reg. number:Ax (d46.PC) — —
(dg,Ax,Xi) 110 reg. number:Ax (dg,PC,Xi) — —

Source Addressing Mode

Destination Addressing Mode

Dy, Ay, (Ay), (Ay)+,-(Ay)

All possible

(dyg. AY). (d16. PC)

All possible except (dg, Ax, Xi), (xxx).W, (xxx).L

(d8, Ay, Xi), (d8, PC, Xi), (xxx).W, (xxx).L, #<xxx>

All possible except (d4g, Ax), (dg, Ax, Xi), (xxx).W,
(xxx).L

Specifies destination location, <ea>x; the table below lists

27



Adresowanie posrednie rejestrowe 2
indeksem oraz przesunieciem (1)

(Address Register Indirect with Index and displ. Mode)

Generation
Assembler S

yntax

EA Mode Field
EA Register Field
Number of Extension Words

EA = (An) + ((Xi) * ScaleFactor)) + Sign-extended dg

(dg,An,Xi,Size*Scale)

110
Register number
1

Address Register

31

Displacement

D0-D7/A0-A7 31

Index Register

Sign-Extended Value

1,2,4,8

Scale

Operand Pointer

Memory

Address Register Indirect with Scaled Index and 8-Bit Displacement

31 0
Contents
7 0
Integer +
0
Scale Value
31 0
Contents
Points to l
Operand
28



Adresowanie posrednie rejestrowe 2

indeksem oraz przesunieciem (2)

rejestr
indeksowy: D1.L

OXFFFF FFFQ ® »

1x-16

przesunigcie 8 b -,
o0

rejestr bazowy:AO.L

{_

0x0000 1024 &—Y

EA=AQ + (S.F.x D1) + przes.

A0 = 0x101C
przes. = OxF8
D1=0xFFFF FFFO

0x1000
0x1002
0x1004
0x1006
0x1008
Ox100A
0x100C
0x101E
0x1010
0z1012
0x1014
0x1016
0x1018
Ox101A

»0x101C

EA = (An) + ((Xi) * ScaleFactor)) + Sign-extended dg

D0.B

—» Ox12

EA=0x101C+0xF0*1+0xF8h
EA=0x100C — 16 — 8 = 0x1004

29



Adresowanie posrednie rejestrowe 2
indeksem oraz przesunieciem (3)

rejestr bazowy:AO0

WSp. X

0x0000 1000 ®

przesuniecie 8 b

+8

rejestr
indeksowy: D1.L

0x0..30¢

+1x48

L

+ 1 x 32

+1x 16

\J

0x0000 0030  » wsp.y

EA = (An) + ((Xi) * ScaleFactor)) + Sign-extended dg
— 0x1000
0x1002 EA=AO + (S.F.x D1) + przes.
0x1004 A0 = 0x1000
0x1008 przes. = 0x08
Ox100A D1=D1+0x10
0x100C
0x100E
D0.B
I EA=1000h+10h*1+8h
0x1018/|] 0x12 e > 0x12 EA=1018h
DO.B EA=1000h+20h*1+8h
0x1028 | 0x34 ® > 0x34 | EA-1028n
295 EA=1000h+30h*1+8h
0x1038 | 0x56 e > 0x56 | tA_1038h
Maksymalny

rozmiar tablicy:

x,y=[16,2"28] 30




Adresowanie posrednie rejestrowe 2
indeksem oraz przesunieciem (4)

rejestr bazowy:AO0

wsp

X

EA = (An) + ((Xi) * ScaleFactor)) + Sign-extended dg

0x0000 1000 ® —» 0x1000
. 00 0x1002 EA=A0 + (S.F.x D1) + przes.
przesunigcie 8b  + 0x1004 A0 = 0x1000
— 31— 31— 0x1008 przes. = 0x08
© 0x100A D1=D1+0x10
~|  0x100C
rejestr S Y Ox100E DOW
indeksowy: D1.L X : _ *
y Xy 0x12AB | »0x12AB EA=1000n+10n"2+8h
0x0..30® ~ ?; + EA=1028h
[Q\|
+ DO.W
v EA=1000h+20h*2+8h
0x34CD
= ® {POx34CD Ei_1048h
DO.W
v SXEGEF EA=1000h+30h*2+8h
= & | OXSCER £ A _1068h
v Makgymfllgly{ |
0x0000 0030 | » wsp. y rozmiar labley:

x,y=[16,2/27]

31



Adresowanie posrednie rejestrowe 2
indeksem oraz przesunieciem (5)

rejestr bazowy:AO0

WSp. X EA = (An) + ((Xi) * ScaleFactor)) + Sign-extended dg
0x0000 1000 ® — 0x1000
o e 0x1002 EA=AOQ + (S.F.x D1) + przes.
przesuniecie 8 b + 0x1004 A0 = 0x1000
3 0x1008 przes. = 0x08
© Ox100A D1=D1+0x10
9 0x100C
rejestr > ﬁ' 0x100E DO.L
indeksowy: D1.L > : _ *
’ o| < 0x1048||_0x12AB_e _|>0x12.28 EA=1000n+10n%4+8h
0x0..30¢ T | + Ox1A2B EA=1048h
<t
' oL EA=1000h+20h*4+8h
! 0x1088 [_0x34CD_e |>0x34.4Dcp_s0aan
0x3C4D
DO.L i}
0x1128 [ _OX56EF e |>0x56.6F Zh— 000" 20" "2+N
O0x5EG6F
\J Maksymalny
, rozmiar tablicy:
0x0000 0030 — » wsp. y X.y=[16,2"26] 30




Format instrukcii...

Operation Word Format

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
X X X X X X X X X X Effective Address
Mode Register
Extension Word Format
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
D/A Register W/L Scale 0 Displacement
Field Definition
Instruction
Mode Addressing mode (see Table 2-3)
Register General register number (see Table 2-3)
Extensions
D/A Index register type
0=Dn
1=An
W/L Word/longword index size
0 = Sign-Extended Word
1 = Long Word
Scale Scale factor

00 =1
0o1=2
10=4

11 = 8 (supported only if FPU is present)

33



Adresowanie posrednie rejestrowe 2

indeksem oraz przesunieciem (6)

MOVE.L 0x0000 1000, %A0 | ustaw rejestr bazowy AO na poczatek tablicy

MOVE.L #0x20, %D1 | ustaw rejestr indeksowy (32)

MOVE.B  8(%A0, %D1*2), %DO0 | wpisuje 1 bajt znajdujacy sie pod adresem
| (AO+8+D1*2) = 0x1048 do rejestru DO

MOVE.L 0x0000 101C, %A0 | ustaw rejestr bazowy AO na poczatek tablicy

MOVE.L #OxFFFFFFFO, %D1 | ustaw rejestr indeksowy (-16)

MOVE.L -16, %D1 | ustaw rejestr indeksowy (-16)

MOVE.B -8(%A0, %D1*1), %DO0 | wpisuje 1 bajt znajdujgcy sie pod adresem
| (AO-8+D1*1) do rejestru DO

MOVE.W -8(%A0, %D1*2), %D0 | wpisuje 2 bajty znajdujgce sie pod adresem
| (AO-8+D1*2) do rejestru DO

MOVE.L -8(%A0, %D1*4), %DO0 | wpisuje 4 bajty znajdujgce sie pod adresem
| (AO-8+D1*4) do rejestru DO

MOVE L -8(%A0, %D1"8), %D0 | Error: scale factor invalid on this architecture;

needa cpu32 or 68020 or higher — statment 'move -8(%A0, %D1*8), %D0 ignored 34



Adresowanie posrednie licznikiem
programu z przesunieciem (1)

(Program Counter Indirect with Displacement Mode)

Generation EA=(PC)+d

Assembler Syntax (dm,FfC) )+ die Programy relokowalne PIC

EA Mode Field 111 mgt H

EA Register Field 010 (ang. position independent code)

Number of Extension Words 1

31

Program Counter Contents
31 15 0
Displacement Sign-Extension Integer

31

Operand Pointer Contents
Points to l

Memory Operand

Program Counter Indirect with Displacement
35



Adresowanie posrednie licznikiem
programu z przesunieciem (2)

PC OXOFFE

0x0000 1000 ® > 0x1000

~ 0x1002
T 0x1004
I 0x1008
© 0x100A
- ! 0x100C
0Ox100E
0x1010

TAB

d=TAB-PC =0x100C-0x1000=0xC

e | » MOVE.L TAB(%PC), %D0)

OXABCD o] » OxABCD1234

0x1234

SUB1:

TAB:

SUB2:

Y

LEA TAB(%PC), %A0
MOVE.L  (%A0), %D7
RTS

DC.W O0xABCD, 0x1234
MOVE.L  TAB(%PC), %D7

MOVE.L  %D7, TAB(%PC)
RTS

| zapisz AE tablicy TAB w AO
| zapisz w D7.L zawartos¢ TAB
| powrot z podprogramu

| zapisz w D7.L zawartos¢ TAB
| operacja niepoprawna

| powrét z podprogramu 36



Programy relokowalne (1)

.org 0x1000

MOVE TAB, %DO0

RTS

TAB DC.W 0xABCD, 0x1234

ROM

0x1000

MOVE TAB, DO

TAB OxABCD, 0x1234

D

Asemler

TAB

0x4000

MOVE TAB, %DO0

ROM

MOVE TAB, DO

?

37



Programy relokowalne (2)

.org 0x1000

MOVE TAB(%PC), %D0

RTS

TAB DC.W 0xABCD, 0x1234

ROM

0x1000

MOVE
TAB(PC), DO

TAB OxABCD, 0x1234

D

Asemler

0x4000

TAB

MOVE TAB(%PC), %D0

ROM

MOVE
TAB(PC), DO PC
0XABCD, 0x1234

38



Adresowanie posrednie licznikiem programu

Z indeksem oraz przesunieciem (1)
(Program Counter Indirect with Index and displ. Mode)

Generation EA = (PC) + ((Xi) * ScaleFactor)) + Sign-extended dg
Assembler Syntax (dg,PC,Xi,Size*Scale)
EA Mode Field 111
EA Register Field 011
Number of Extension Words 1
31 0
Program Counter Contents
31 7 0
F— — — — — — — — —
Displacement - Sign-Extension Integer +
31 0
Index Register Sign-Extended Value

Scale Scale Value X
31 0
Operand Pointer Contents
Points to l
Memory Operand

Program Counter Indirect with Scaled Index and 8-Bit Displacement 39



Adresowanie posrednie licznikiem programu
Z indeksem oraz przesunieciem (2)

rejestr bazowy:PC

WSp. X - EA = (PC) + ((Xi) * ScaleFactor)) + Sign-extended dg
0x0000 1000 ® — 0x1000
- 0 0x1002 EA=PC+ (D1 x S.F.) + przes.
przesuniecie 8 b + 0x1004 PC = 0x1000
0x1008 przes. = 0x08
0x100A D1=D1+0x10
. 0x100C
R tr D1
oesT 0x100E
0x0000 0030 e »©
x
+
DO0.B
y 12 i EA=1000h+10h*1+8h
0x1018 0x o | » Ox12 EA=1018h

40




Adresowanie posrednie licznikiem programu
Z indeksem oraz przesunieciem (3)

SUB2:

TAB:

MOVE.L

MOVE.B

MOVE.L

MOVE.B

MOVE.B

RTS

DC.B

#0x5, %D1 | ustaw rejestr indeksowy

TAB(%PC, %D1*1), %DO0 | wpisuje 1 bajt znajdujacy sie pod adresem
| (PC+(TAB-PC)+D1*1) do rejestru DO

-16, %D1 | ustaw rejestr indeksowy (-16)

-8(%PC, %D1*1), %D0 | wpisuje 1 bajt znajdujacy sie pod adresem
| PC-8-D1*1) do rejestru DO

%D0, -8(%PC, %D1*1) | Error: Operands mismatch —
| statement 'move.b %d0, -8(%pc, %d1*1)’
| ignored

0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x09, ...
41



Stos (1)

0x0000.0000

pole wolne

<« A7 -USP
A7* — SSP

Zawartosc rejestru DO.L

Ostatnio odtozona dana
V n-1
0x1000.0000

Odtozenie zmiennej na stos (push)
MOVE.L %D0, -(%A7) | zmniejszenie A7 o 4, odtozenie zawartosci DO.L na stos

42



Stos (2)

0x0000.0000

pole wolne

<« A7 -USP
A7* — SSP

Zawartosc rejestru DO.L

Ostatnio odtozona dana
V n-1
0x1000.0000

Zdjecie zmiennej ze stosu (pull)
MOVE.L (%AT)+, %DO0 | zwiekszenie A7 o 4, zdjecie zawartosci DO.L ze stosu

43



Stos (3)

0x0000.0000

\J
0x1000.0000

Zdjecie zmiennej typu long ze stosu A1 i odlozenie na stos A2

MOVE.L

pole wolne

n-1

Stos A1

<+ %A1
<+ %A1

(%A1)+, -(%A2)

0x0000.0000

\J
0x1000.0000

pole wolne

0xABCD.EF12

0x0000.0000

n-1

Stos A2

< %A2
< %A2

44



Stos a GDB

START:

MOVE.L #0x11112222,%D0

MOVE.L #0xD1D1D1D1,%D1
MOVE.L #0xD2D2D2D2,%D2

BSR SUBPROGRAM
HALT

SUBPROGRAM: LEA 8(%A7), %A7

MOVEM.L D1-D2, %A7 (gdb) bt 7
#0 SUBPROGRAM () at test.asm:35
#1 0xd1d1d1d1 in ?? ()
MOVEM.L  %A7, %D1-D2% #2 0xd2d2d2d2 in ?? ()
LEA 8(70AT), NAT #3 0x0001001a in START
RTS () at test.asm:25
#4 0x00000000 in ?? ()
#5 0x00000000 in ?? ()
#6 0x00000000 in ?? ()
15 14 13 12 11 10 9 8 7 6 5 4 3 2 | 0
AT Ab A5 Ad A3 A2 Al A0 D7 D6 D5 D4 D3 D2 D1 DO
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