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Status register

»Contiene:
»La interrupt mask (8 livelli)
»1 codici di condizione (CC) - oVerflow (V), Zero (ZNegative (N), Carry
(C), e extend (X)
> Altri bit di stato - Trace (T), Supervisor (S)
»|Bits 5, 6, 7, 11, 12, e 14 non sono definiti agoiservati per espansioni future
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Figure 2-4. Status Register

Esempio di generazione di codice

assemblato
PLC contenuto label opcode operandscomments

00000000 1 * Programma per sommare i primi 17 interi
00000000 2%
00008000 3 ORG $8000
00008000 4279 00008032 4 START CLR.W SumMm
00008006 3039 00008034 5 MOVE.W  ICNT,DO
0000800C 33C0 00008030 6 ALOOP MOVE.W  DO,CNT
00008012 D079 00008032 7 ADD.W SUM,DO
00008018 33C0 00008032 8 MOVE.W  DO,SUM
0000801E 3039 00008030 9 MOVE.W  CNT,DO
00008024 0640 FFFF 10 ADD.W #-1,D0
00008028 66E2 11 BNE ALOOP
0000802A 4EF9 00008008 12 JMP SYSA
00008030 =00008008 13 SYSA EQU $8008
00008030 14 CNT DS.wW 1
00008032 15 SUM DS.wW 1
00008034 =00000011 16 IVAL EQU 17
00008034 0011 17 ICNT DC.W IVAL

Symbol Table
ALOOP 800C CNT 8030 IVAL O 011
START 8000 SUM 8032 ICNT 8 034
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Programma assemblato in memoria

i ASIM - [simple: Memoria 2 |

|38 Fie Memoy View Smulaion Window Iools Help |

EIET missieiin i S0 e ARSI EA |

080ARARA
00008010
B8808803A
00008057
(Ll R
88088091
00088 OAE
BBOARACE
000080ES
06008105
88a8g122
0000813F
B880A815C
00088179
88088106
00008183
08088100
B8BOBB1ED
0ooes20A
a8aAR227
00008244
88088261
0000827E
06008298
BBOAR2BE
000882D5
B8BOAB2F2
000083 6F
B8B0AR32C
00008349
00008366
BBAAR383

— O Help, press F1
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Pseudo-operatori

(PLC)
Sintassi:

Lo pseudo-operatore ORG

* Viene usato per inizializzare il Program Location Counter

ORG $HEXADDR

* Viene usato per terminare il processo di assemblaggio e

Lo pseudo-operatore END

saltare all'entry point del programma

Sintassi:

END TARGETLAB
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L'istruzione CLR

CLR Clear an operand

Drperation: T —
Syt CLE <sa>

Sample symias: CLE 4+

Artribupes: Size = byte, word, longw ord

Descriprion: The destination is cleared — loaded wilth all zeros. The Boine-

struction can’l be used to clear an address register. You can use
5 to clear Al MNote Lhat a side effect of CL#'s imple-
meantation is a read from the specified effective address before the
clear (i.e., wrile) operation is executed. Under certain circum-

stances this might cause a problem (e.g. . with write-only mennory ).

Condition codes: X

Sowrce aperand addressing modes

in | fu) | @+ ] ] ﬂ*‘]mmmﬁmﬂu]n
v v v |wlw|v|w]w

L’'istruzione MOVE

MOWVE Copy data from source to destination

D peration: [al Linatior — SOUrCE

Syrritac: MOWE <ea>_. <e

Sample syrmcas:

Arrribures: Size = barte, weord, lomgesord

Crescripuion: Mlowve the cont
data is e i
accordi

e LT LTS R nd-e- 5
s actually a command bec
ove. The mowve instruction h
m modes of all the SS000

oved amd  th

e is ot affected by
dest range of addre
ERCHMIS

Candition codes:

Sewrce operand addressing modes
ImlMIMIM-- -p\n]luxul:d,.\nq'
|

| I I I | -

Destination operand addressing modes
[ oo T an Jom Janae] o [an]
=1 | vr Jor | or | r | o
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L’istruzione BRANCH

Bcc Branch on condition cc
Crperation: If cc 1 THEM [PS1 «— [P -+ d
Sy

Sample synoax:

Arrribuces:

EFO ralkes an E-it or a 1e-bit offset (e, displacermant]).

Description: If the specified logical condition is mel, program execubion

continues at location [FPC] + displacement, d. The displacement is
a two's complement value. The value in the PO corresponds ko
the current location plus Bwo. The range of the branch s -128 Lo
=128 bytes with am S bit clffset, and 32K b0 +32K bytes with a 16
bit offsel. A shorl branch o the next instrection s ampossible,
sirce the bramch code O indicates a long branch swith a le-lbit
offsel. The assembly language form BOC *+E means branch o the
point eight bytes from the current PO il the carry bit is clear.

E branch on carry clear =
branch on carry set o
branch omn egual = -
branch on greater than or equal AT vy
branch on greater than MV E + N v
branch on higher tham TE
branch on less than or equal Fo+ DN+ R
branch on lower Ehar or same oo
branch on less than TN+ B
branch on minus {i.e., negativel ™~
branch o mod equal =
branch on plus (i.e., positive) ™~
bramnch on overflow clear T
branch on ower o sel A

Esito dell'istruzione BRANCH

« Se i numeri sono interpretati come unsigned:

(SRS

] B |

BLO

|
At A

BCC branch on higher than or same
branch on higher than
branch on lower than or same
ECH branch on less Lhan

« Se i numeri sono interpretati come signed

BGT

L

BLT

branch on greater than or equal
branch on greater than

branch on lower than or equal
branch on less than
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Esempio esito del confronto

$FF € maggiore di $10 se i numeri
sSono interpretati comgnsigned, in quanto
255 e maggiore di 16

Tuttavia se i numeri
sono interpretati comggned, $FF & minore
di $10, in quanto -1 € minore di 16.

IL PROCESSORE NON TIENE CONTO DEL TIPO DI
RAPPRESENTAZIONE QUANDO SETTA | FLAG DI
CONDIZIONE

L’istruzione ADD

ADD Add binary

Orperation: [destinat n] « [=aurce] + [de

Sy SO0 Cea>_ O

Acribupss: Size = byte, word, longw ord

Descriprion: Add the source operand o the destination operand and store the

result in the destination location.

Condition codes: ¥

Sowrce aperand addressing modes

w | oan | oom | @] g | ot [ranmd mswe | am | e [arc
v iw|lw|w | w]w]vw]|wvw]ow ]| -

YT

Destination operand addressing modes

w | oan | oom | @i | g | g ] wave | am | g [apc| e
v v v [wlw]vw]|w]|w
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Esempio - Moltiplicazione di due interi

* Programma per moltiplicare MCND e MPY
*

ORG  $8000
*
MULT CLR.W DO DO accumula il risultato
MOVE.W MPY,D1 D1 e'il contatatore di ciclo
BEQ DONE Se il contatore €' zero €' finit o]
LOOP ADD.W MCND,DO Aggiunge MCND al prodotto
parziale
ADD.W #-1,D1 Decrementa il contatore
BNE LOOP eripeteil giro
DONE MOVE.W DO,PROD Salva il risultato

PROD DSW 1 Riserva spazio di memoria per

PROD

MPY DCW 3 Definisce il valore di MPY

MCND DCW 4 Definisce il valore di MCN D
END MULT  Fine ass., salto a entry point

Altri pseudo-operatori

DS

Viene usato per incrementare il Program Location Counter
(PLC), in modo da riservare spazio di memoria per una
variabile

Sintassi: LABEL DS.W NUMSKIPS
DC

Viene usato per inizializzare il valore di una variabile
Sintassi: LABEL DC.W VALUE
EQU
Viene usato per stabilire un’identita
Sintassi: LABEL EQU VALUE
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L’istruzione JMP

MpP Jump (unconditionally)

rperation: [FC] «— destination

Symitan: JHF Zeal

Arrribures: Unsized

Descripuion: Program execution continues at the effeclive address specified by

the inslruction.

Applicacan: Apart from a simple unconditional jump o an address fixed at
compile tinee {ie., JMP Tabel) the JMP instracltion is useful for
the calculation of dynendc or compled jumps. For example, the

jumps bo the location poimted at by

the contents of address register A, offset by the contents of data
IHE provides several addressimg modes,
while ERA provides a single addressing mode (ie., PO relativel.

instrection JHP S0, O

register THI1. Maote that

Condition codes: X z

Socwrce aoperand addressing modes

B dn | fa) | @] | ] ummﬂmﬂmumuuln

w v | w | w]|w] w| o

Esercitazione

« Scrivere ed assemblare un programma che moltiplichi due

interi

e Eseguire il programma sul simulatore e sperimentare:

— L'effetto di DC e la rappresentazione esadecimale in memoria
— L'effetto dell'istruzione CLR su registro

— L'effetto dell'istruzione MOVE da memoria a registro

— L’effetto dell'istruzione BEQ sul PC

— L'effetto dell'istruzione ADD tra memoria e registro

— L'effetto dell'istruzione ADD tra immediato e registro

— L’effetto dell'istruzione BNE sul PC

— L’effetto dellistruzione JMP sul PC

— L'effetto dell'istruzione MOVE da registro a memoria e la rappresentazione

esadecimale in memoria
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Soluzione — mult2ints.a68

ORG  $8000

MULT CLR.W DO DO accumula il risultato
MOVE.W MPY,D1 D1 €'il contatatore di ciclo
BEQ DONE Se il contatore e' zero €' finito
LOOP ADD.W MCND,DO Aggiunge MCND al prodotto parziale
ADD.W #-1,D1 Decrementa il contatore
BNE LOOP eripete il giro
DONE MOVE.W DO0,PROD Salva il risultato

PROD DSW 1 Riserva spazio di memoria per PROD
MPY DCW 3 Definisce il valore di MPY
MCND DCW 4 Definisce il valore di MCND

END MULT  Fine ass., salto a entry point

Soluzione - Esecuzione

E ASIM
File Wiew Toolz Help

AR EENE R EETERR R

Modifiy Registers / Location Ei

Name } Address : Ip[:

Mew value : IHI]I]I]

oooooooo
oooooooo
oooooooo
oooo9o0n
;00009200

C:00000000

0K Cancel | 20 n an oo oa oa =l

[=— -

For Help, press F1 I [
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Esercitazione

* Nellesempio precedente, effettuare le seguenti
sostituzioni ed osservarne gli effetti

DONE MOVE.W D Salva il risultat

PROD DSW 1 per
PROD
DONE MOVE.L DO,PROD Salva il risultato
PROD DS.L 1 Riserva spazio di memoria per
PROD
Esempio - Somma di n interi
ORG $8000
START CLR.W SUM

MOVE.W  ICNT,DO
ALOOP MOVE.W  DO,CNT
ADD.W SUM,D0
MOVE.W  DO,SUM
MOVE.W  CNT,DO
ADD.W #-1,D0
BNE ALOOP
DONE JMP DONE
CNT DS.W 1
SUM DS.W 1
IVAL EQU 17
ICNT DC.W IVAL
END START

22/05/2014
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Bcce: Branch on condition cc

Operation: IF cc =1 THEN [PC]- [PC] +d
Syntax: Bcc <label>

Attributes: Bcctakes an 8-bit or 16-bit offset
(displacement)

Description:

If the specified logical condition is met, program execution
continues at location [PC] + displacement, d.

The displacement is a two’s complement value.

Bcce: Branch on condition cc

Single bit

BCSbranch on carry set c=1
BCCbranch on carry clear Cc=0

BVS branch on overflow set V=1

BVC branch on overflow clear V=0

BEQ branch on equal (zero) z=1

BNE branch on not equal Z=0

BMI branch on minus (i.e., negative) N=1

BPL branch on plus (i.e., positive) N=0

Signed

BLT branch on less than (zero) NOV=1

BGE branch on greater than or equal NOV=0

BLE branch on less than or equal (NOWV)+Z=1
BGT branch on greater than (NOWV+Z=0
Unsigned

BLS branch on lower than or same C+z=1

BHI branch on higher than C+Z=0

22/05/2014
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CMP Compare

Operation: [destination] - [source]

Syntax: CMP <ea>,Dn

Sample syntaxCMP (Test,A6,D3.W),D2

Attributes:  Size = byte, word, longword

Description:

Subtract the source operand from the destination operand
and

set the condition codes accordingly. The destination must be
a

data register. The destination is not modified by this
instruction.

Condition codes:

XNzVC

_ ok ok k%

CMPM Compare memory with memory

Operation: [destination] - [source]
Syntax;: CMPM (Ay)+,(Ax)+

Attributes: Size = byte, word, longword
Description:

Subtract the source operand from the destinatienamp and

set the condition codes accordingly. The destinagamot

modified by this instruction. The only permitteddaelssing mode is address
register indirect with post-incrementing for botlusce and destination
operands.

Application:

Used to compare the contents of two blocks of mgmor

Condition codes:
XNzZvVvC

* Kk k%

22/05/2014
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DBcc Test condition, decrement, and branch

Operation: [Dn] < [Dn]-1 {decrement loop counter}
IF[Dn]!=0
[PC] ~ [PC] + d {take branch}
ELSE [PC]- [PC]+ 2 {goto next instruction}
Syntax: DBcc Dn,<label>
Attributes: Size = word

Description: The DBccinstruction provides an automatic looping facility and
replaces the usual decrement counter, test, and branch instructions. Three

parameters are required by the DBccinstruction: a

branch condition (specified by ‘cc’), a data register that serves as
the loop down-counter, and a label that indicates the start of the
loop. The 14 branch conditions supported by Bccare also supported
by DBcc, as well as DBF and DBT (F = false, and T = true). Note
that many assemblers permit the mnemonic DBF to be expressed
as DBRA (i.e., decrement and branch back).

SUBQ Subtract quick

Operation: [destination]— [destination] - <literal>

Syntax: SUBQ #<data>,<ea>
Attributes.  Size = byte, word, longword
Description:

Subtract the immediate data from the destination operand.

The immediate data must be in the range 1 to 8.

Word and longword operations on address registers do not

affect condition codes. A word operation on an address
register affects the entire 32-bit address.
Condition codes:

XNzZzVC

* k k% %

22/05/2014
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Esercitazione

» Scrivere un programma che sommi i primi n interi

» Assemblare ed eseguire il programma sul
simulatore

» Sperimentare:

— L'effetto dell'istruzione CLR in memoria

— L'effetto dell'istruzione MOVE da memoria a registro
— L'effetto dell'istruzione ADD tra memoria e registro
— L'effetto delle varie istruzioni sui codici di condizione
— L'effetto dell'istruzione BNE sul PC

— L'effetto dell'istruzione JMP sul PC

Soluzione - sumnnums.a68

ORG $8000
START CLR.W SUM
MOVE.W  ICNT,DO
ALOOP MOVE.W  DO,CNT
ADD.W SUM,DO0
MOVE.W  DO,SUM
MOVE.W  CNT,DO
ADD.W #-1,D0
BNE ALOOP
DONE JMP DONE
CNT DS.W 1
SUM DS.wW 1
IVAL EQU 17
ICNT DC.W IVAL
END START

22/05/2014
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Esercitazione

» Scrivere un programma che esegua il
prodotto scalare tra due vettori di interi

» Assemblare ed esequire il programma sul

simulatore

Soluzione — scalprod.a68

ORG $8000
START MOVE.L #A,A0
MOVE.L #B,A1
MOVE.L #N,DO
SUBQ  #1,D0
CLR D2
LOOP MOVE  (A0)+D1
MULS  (A1)+D1
ADD D1,D2
DBRA  DO,LOOP
MOVE  D2.C

DONE  JMP DONE
N EQU $000A
ORG $80B0
A pcw  1,1,1,1,1,1,1,1,1,1
ORG $80D0
B pcw  1,1,1,1,1,1,1,1,1,1
C DSL 1
END S 1TARI
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