Pseudo-operator!

Lo pseudo-operatore ORG

* Viene usato per inizializzare il Program Location Counter
(PLC)

Sintassi:
ORG $HEXADDR

Lo pseudo-operatore END

* Viene usato per terminare il processo di assemblaggio e
saltare all’'entry point del programma

Sintassi:
END TARGETLAB




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




L’istruzione CLR

CLR

Crperation:

Syt

Sample symoax:

Arrriburas:

Descriprion:

Clear an operand

Cdestimatior -

CLE CAd5+

Size = byte, word, longword

The destination is cleared — loaded wilth all zeros. The OO -
struction can’'t b2 used to clear an address register. You can use
SUsA L A0, A o clear A MNote that a side effect of LU R's imple-
mentation is a read from the specified effective address before the
clear (i.e.. write) operation s executed. Under certain circum-
stances this might cause a problem (e g with write-onlyv memmory).

Conditicn cades: ] W

Sowrce operand addressing modes

0 I o I I O e e e e

FE I rarararara I




L’istruzione ADD

ADD Add binary

e rariesm! destinat n] =« [=aurce] + [de et 1]

b L et Al <eax O

Arrribuces: Size = byte, word, longw ord

Ci=scriprion: Add the source operand o the destimation opesrand and store the

resull i the destination loscalfion.

Condition cades:

Sowurce aperand addressing modes

L | o [ om Jonie] onn | oo frarnmy wewe | ae
v lwr|lwv|lvw|v|ev|or|or]w

4P ppezn| e |
v | v e |

Destination operand asddressing modes

™ | a0 | om0 J@me| o | o frarnmy mswe | aeme
] |wlw|w|levw|lor|er]w

P |edPean]| |




L’istruzione 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:
X N Z V C
* * * * *




L’istruzione MOVE

MOWVE

Crperatiom:
b L

Sample symcas:

Arrriburess:

Crescripriorns

omrndirioen oo e

Copy data from source to destination

de=h1mnat 1o - O UTrCE
MOWE <eax,del
MOVE < A&50,-0AF]
Oy |' - __'__—' B e
HMOUE 31773 AE
MOWE Templ . Temns
Sime = bBwrbe, v, Do osrad

Pelowve the combamis of Bhe sowumrcs Lo e destimaiioanm loscabioem. T e
dAdata s exmarmiraed as Gt s mmeoeerssd amnadd the cormcdibicen coadas sl
accordingsly. Note Leal Lhis is actually a oopeyy coanmamand bEecacese
Lhee source is ol alffected by the o e, The meaowse instruction has
Lihe svidest ramgge of addressing modes of all thes S0 =
imsiruscElosr s

= rd - w .

Soaerce aperand addressimng maescles

|lnImlmlﬂn]+-|-{ln]|ﬂ.h:|:¢u.-:luﬂr|m1|m_mﬂu] e |

| or | o

Cresrimnaviomn opeearand o d ressing mmescddes

[ [ wo | oo | om0 [ora=] o1 | e

L~ | | o Jor | or | wr | or | wr | o |




L’istruzione Compare

Operation: [destination] - [source]
Syntax: CMP <ea>, Dn

Sample syntax: CMP (A6),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:

X N Z2 V C
*x Kk Kk %




Compare memory with memory

Operation: [destination] - [source]
Syntax: CMPM (Ay)+, (AX)+
Attributes: Size = byte, word, longword
Description:

Subtract the source operand from the destination operand and

set the condition codes accordingly. The destination is not

modified by this instruction. The only permitted addressing mode is
address register indirect with post-incrementing for both source and
destination operands.

Application:

Used to compare the contents of two blocks of memory.

Condition codes:

PN
* 2
* N
* <
* (O




L’istruzione Branch on condition

Operation: IFcc=1THEN [PC] « [PC] +d
Syntax: Bcc <label>
Attributes:  Bcc takes 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.




L’istruzione Branch on condition

Bcc
e raios m

Sy

Sample symoas:

Arrribures:

Cr=scriprion:

Branch on condition cc

[T o L THEM [CPFPI] =— [FC] = d
BEco <l1abel>

EED Loopn A

EWdl =+4d

EEG rakes am &t or a lo-khit olfset Ciee. displacemmami}).

If the speecified logical conditiom is mel, programnm execubion
continues at location |[IC] = displacement, d. The displacement is
a twao's complement value. The value in the PO corresporads Lo
the current location plus bwo, The range of the branch s -124 Lo
=128 bytes with am S-bit olffse1, and -32K o +3Z2K byvbkes witlh a 16-
bit oifsel. A shorl branch bo e next instrwection s impossille,
since the bramch oode OF indicates a long branch seith a 1é&-bdat
affsel. The assembly language Form BCC *+E means branch to the
point eight bytes from the current PO Al the carewy Izt is <lear.

B bramch on carry clear O

T branch om carry set L

EELQ bramn<ch on equal = _
EGE branch on greater tham or equal A + W
EGT bramch on greater than Hl_z + W
EHI bramnch an kigher tham L

BLE branch on less than or equal B e A
ELS bramnch on lower thamn or same L

ELT branck on less Llhvan A+ v

EHI1 branch o minues {i.e. megalivel i)

ENME branch on nod equal ;

EFIL branch on plus {i.e, positive]) T

B brarch on overflows clear N

Ews branch an owverflow saq "




Condizioni cc da cul dipende Bcc

Single bit

BCS branch on carry set

BCC branch on carry clear

BVS branch on overflow set

BVC branch on overflow clear

BEQ branch on equal (zero)

BNE branch on not equal

BMI branch on minus (i.e., negative)
BPL branch on plus (i.e., positive)
Signed

BLT branch on less than (zero) NeV=1

BGE branch on greater than or equal NOV=0

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

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

BHI branch on higher than C+72=0

ZZNNI<<OO
I O O O A |
OFrRPROFPFOF O




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 DBcc instruction provides an automatic looping facility and
replaces the usual decrement counter, test, and branch instructions. Three
parameters are required by the DBcc instruction: 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 Bcc are 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).




L’istruzione JMP

JMP

i peraLiom:
Sy
Arrriburas:

D escriprion:

Applicacan:

Conditicn codes:

Jump (unconditionally)

- -
. — de=zLingt 11
S

VHEE L

TImsi=ed

Program execulion continues at the effeclive address specified by
Lthie insltruction.

Apart from a simple unconditional jump o an address fixed at

compile tinve {ie.. JMPF Tabel) the JMP instraction is useful for
the calculation of Jdynaedc or compeeled jumps. For example, the
instrection <[IHP (A0, DO jumps B the location pointed at by

the contents of address register A, offset by the contents of data
register THI. MNote that [JHP? provides several addressing modes,
while ERA provides a single addressing micde (12, PC relative).

:.: & 1 7 ...

Source aperand addressing mmodes

[ o | an | om0 [ o] oo | tiamn] e 1 BRI

| | v | v | v | wr | | | o |




Esempio - Moltiplicazione di due interi

* Programma per moltiplicare MCND e MPY

*

ORG

*

MULT CLR.W
MOVE . W
BEQ

LOOP ADD.W

parziale
ADD.W
BNE

DONE MOVE.W

PROD DS.W

PROD

MPY DC.W

MCND DC.W
END

$8000

DO
MPY, D1
DONE
MCND, DO

#-1,D1

LOOP
DO, PROD

MULT

DO accumula i1l risultato
D1 e' i1l contatatore di ciclo
Se 11 contatore e' zero e' finito
Aggiunge MCND al prodotto

Decrementa 11 contatore
e ripete il giro
Salva i1l risultato

Riserva spazio di memoria per

Definisce 11 wvalore di MPY

Definisce i1l valore di MCND
Fine ass., salto a entry point




Esempio — Somma del primi N numeri

START CLR.W SUM
MOVE . W ICNT, DO

ALOOP MOVE . W DO, CNT
ADD.W SUM, DO
MOVE . W D0, SUM
MOVE . W CNT, DO
ADD.W -1, DO
BNE ALOOP
JMP SYSA

SYSA EQU $8008

CNT DS.W 1

SUM DS.W 1

TVAL EQU 17

ICNT DC.W IVAL




Esempio — prodotto scalare fra 2 vettori

ORG $8000
START MOVE.L #A,AQ
MOVE.L #B,Al
MOVE.L #N, DO
SUBOQ #1,DO0

CLR D2
LOOP MOVE (A0) +, D1
MULS  (Al)+,D1
ADD D1, D2
DBRA DO, LOOP
MOVE D2,C
DONE  JMP DONE,
N EQU S000A
ORG S80BO
A DC.W 1,1,1,1,1,1,1,1,1,1
ORG S80DO0
B DC.W 1,1,1,1,1,1,1,1,1,1
C DS.L 1




Esempio —ricerca token in stringa

ORG $8000
START MOVEA.L #STRING, A0
MOVE.B #TOKEN, DO
LOOP CMP.B (AQ) +, DO
BNE LOOP
FOUND SUBQ. L #1, 20
MOVE. L AO, TOKENA
ORG $8100
TOKEN EQU re!
STRING DC.B '"QUI QUO:QUA'

TOKENA DS.L 1




