Assembly L anguage M acros

« Most assemblersinclude support for macros. Theterm macrorefersto
aword that standsfor an entire group of instructions.

e Using macrosin an assembly program involvestwo steps:

1 Definingamacro:

The definition of a macro consists of three parts: the header, body,
and ter minator :

<label> MACRO Theheader
Thebody: instructionsto be executed
ENDM Theterminator

2 Invoking amacro by usingitsgiven <label> on aseparateline
followed by thelist of parametersused if any:

<label> [parameter list]
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Differ ences Between M acr os and Subroutines

« Both permit a group of instructionsto be defined as a single entity
with a unique given label or name called up when needed.

A subroutineiscalled by the BSR or JSR instructions, while a
macro iscalled by ssmply using its name.

e Macrosarenot asubstitutefor subroutines:

— Sincethe macro issubstituted with the code which constitutes
the body of the macro into the code, very long macrosthat are
used many timesin a program will result in an enormous
expansion of the code size.

— Inthiscase, a subroutinewould be a better choice, sincethe
codein the body of the subroutineisnot inserted into source
code many when called.

o Support for subroutinesis provided by the CPU --here, the 68000--
aspart of theinstruction set, while support for macrosispart of
the assembler (similar to assembler directives).
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Defining the macro:

AddMul MACRO
ADD.B
AND.W
MULU
ENDM

| nvoking the macro:

MOVE.B
AddMul
MOVE.B
AddMul

A Macro Example

#7,D0
#00FF,DO
#12,D0

X,D0

Y,DO

M acr o definition
DO=DO0+7

Mask DO to a byte
DO=D0x 12

End of macro def.

Get X
Call themacro

Get Y
Call themacro
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M acr os and Parameters

A macro parameter isdesignated within the body of the macro by
a backslash "\" followed by a single digit or capital letter:

\1,\2,\3 . . . V\A\B,\C ... \Z

* Thus, up to 35 different, substitutable arguments may used in the
body of a macro definition.

 Theenumerated sequence correspondsto the sequence of
parameters passed on invocation.
— Thefirst parameter correspondsto \1 and the 10t" parameter
correspondsto \A.

— At thetime of invocation, these arguments are replaced by the
parametersgiven in the parameter list.
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Defining the macro:

AddMul MACRO
ADD.B
AND.W
MULU
ENDM

| nvoking the macro:

MOVE.B
AddMul
MOVE.B
AddMul

Macro Example with
Parameter Substitution

#7\1
#OOFF\1
#12\1

X,D0
DO

Y,D1
D1

M acr o definition
Reg=Reg+ 7
Mask Regto abyte
Reg = Reg x 12
End of macro def.

Get X
Call themacro

Get Y
Call themacro
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L abels Within M acros

Since a macro may be invoked multiple timeswithin the
same program, it isessential that there are no conflicting
labels result from the multiple invocation.

The special designator "\@" isused torequest unique labels
from the assembler macro preprocessor.

For each macro invocation, the "\@" designator isreplaced
by a number uniqueto that particular invocation.

The "\@" Iisappended totheend of alabel, and the
preprocessor replacesit with a unique number.

EECC250 - Shaaban }

#6 lec#18 Winter99 2-2-2000




Internal Macro Label Example

Macro SUM addsthe sequence of integersintherange: i, i+1,....,n

M acr o Definition:

SUM MACRO \l1=gtart \2=stop \3 =sum
CLR.W \3 sum =0
ADDQ.W #1,\2 stop = stop +1
SUM1\@ ADD.W \1,\3 For i =start to stop
ADD.W #1\1 sum =sum + |
CMP.W \1\2
BNE SUM1\@
ENDM

Sample macro SUM invocation:

SUM D1,D2,D3 Dl=gart D2=stop D3 =sum
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ToUpper
convert\ @

I ncrenent\ @
process\ @

done\ @

Macro Example:

ToUpper Address-Regi ster

This macro converts a string from | ower
I s an address register.

The ar gunent
term nated with $0

Macr o
cnpi.b #0, (\ 1)

beq done\ @
cnpi.b #a',(\1)

bl t I ncrenent\ @
cnpi.b #2z',(\1)

bl e process\ @
adda.w  #1,\1

bra convert\ @
subi.b #32,(\1) +
bra convert\ @
NOP

endm

ToUpper, A String Conversion Macro

case to upper case.
The string MJUST be

test for end of string

I1f < 'a'" not | ower case

If <= '"z" Is a |lower case

convert to upper case

End of nmmacro
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