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Type of subroutine parameters:

-

-

VALUE parameter
"value” of the parameter is passed
Example:

numbers, charaeters, value of
expression

restricted to be an "input only"
parameter for the subroutine

VARIABLE parameter
“uddress” of the parameter is passed
Sxanple:

address of a variable, start address
of an array

"input® and / or "output" parameter
for the subroutine

€all a subroutine to initialize an
array of a given size to xero:

CALL Init ( ArrayAddress, Sizevalus )

Y

Type of subroutine parameters:

——> Subroutine of Punetion parametsr

the address of a subroutine or a
function is passed to the subroutine

Example:

Assume we want to write a subroutine
integrating a fénetien over inter-
val [ A, B )

The subroutine therefore mugt obtain
function values f(m) for values of x
in the interval [ A, B )

CALL Integrate { PunetionAddress,
ValueA, Valued,
Resul tAddress )

* only the address of the function
is passed

* the parameter definition for the
function is unknown !



Ways to pass paramsters to subroutines:

--> processcr registers
» fast and simple
* limited by the number of registers
( rewrite fourth programming problsm
using registers X and Y for input

of the interval boundaries and
register X to return the result )

=) dsdicated memory locations { mail box )
* associated with the subseutine

* calling program places input in and
cetrieves output from the mailbox

« address has to be known by caller

* mailbex must be in RAN
{ coordination problems )

This method was used in our fourth
prograaaing problem 1

Ways to pass parameters to subroutines:

-«)> parameter areas

*

L

associated with the calling program

base address is passed to subroutine
using a cegister

possible to use it for different
subroutines, hence its size must be
big encugh to hold the largest nuaber
of parametars

araseter atea must ceside in RAM
voedination problems )

“ia~ling” paramster ares {s & spevial
gase ( L.e. return address is adéress
of firat parsmeter )

Example:
BBR Init initialise an arra
res Bin address of array Bin
res 5 size of array BiIA
—— next instructien

Note: Should only be used, if the

parameters are “"constant”

iy - .



Ways to pass parameters to subroutines:

——y stack-oriented parameter passing

* parameters are *pushed” on the system
stack prior to calling the subroutine

= dynamic allccation | stack overflow 1 )

4 no worty about RANM cogrdination

PROBLENS:
s order of pushing must be defined
+ space for output parsmeters
» addressing of parameters

* who "cleans” the stack ?

Example:
LDA 5 push sisze of Bin
STA -8
LDX #in push address of Bin
5TX ~~8
BSR Init get it initialized
LEAS i, remove parameters
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Macro - definition and use:

* macro asslgns a name to an instruction
sequence

* use of the name causes assembler to

insert the instruction sequence into
your program

--» TwoComp, a macto to computs two's
complement of accumulator D

* macro definition:

TwoComp MACRO
ade] | ] complement low byte
COMA complement high byte
ADDD $l now two’s compleaent
ENDM

* uge of macro:

LDD Valuel to be complemented
TwaComp
STD Value2 two's complement

L .

Macro

and paraseters:

Racros allow parameter substitut#on

parameters are indicated in the body by:
&1, &2, ..., &9

thus allowing up to 9 parameters

these ’'formal’ parameters are replaced

by the ‘actual’ parameters used in the
macro call

MACNAN <parc.l>,<par.2>, ... , <par.9:

NOTEK:

* macros must be defined besfore
they are used

* local labels are not supported 1

* nuaber of arguments used in a
macro call is not available

SEE:

chapter VII of TSC 6809 Asseabler
manual for more details ...
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Define macro with parameters:

—=> TwoComp compute 2's complement of
first arqument and store
result into second argument

* macro definition
TwoComp MACRO
LDD &1
- COMB
COMA
ADDD (2}
STD a3

* use of macro now:

Twalomp Valuel,

NOTE:

number to compleament
coaplement low bhyte
complesent high byte
now two’s seaplement
store 1's eomplament

Valuel

* we sxpect to obtaln twe RemOrYy

addresses |

* there is an error in the macro 1

3 §



TesT

LABEL TST

Mucee Txamerne

—

M ACED

LA # £
Lpg L K|
NOP

No P

poe

ComMmMENTS K 2

£3
TsT ME&M

=NDM

"

TEST 1600, LIKE T‘ms’) SEX, "LASEL

LDA ;;z‘$/ooo

LDB L 1000
NE P
NoFP

NCP COMMENTS LiEE THS
SEX

rMirooor~

Macro definition - Conditional assembly:
MON - macro for Rosy sonitor requests

¢ define range of monitor requests

MonMin EQU 0 lowest reguest

HonMax £QU 46 highest raquest

Monstop EQU 1 stop execution
3rc 3

¢« define magse to handle monitor requests

MON RACRO

MonPar snr &l get request nusber

*» assert parametsr is valid
ir MonPar < MonMin

ERR too ssall for Rosy
KenPar SET MonBtop

ELEE
I MonPar > NonMax

ERR too large for Roay
HonPar sSET Honltop

ENDIF
ENDIF

¢ genarate the monitor call
mi

rce RonPar
ENDM

83

e



Macros - their advantage and disadvantage

Advantages of macros:

*

L]

»

shorter source programs

once debugged -->
code error fres whenever used

easier to implement changes

user interface spme, but macro bod aay
change ( useful in cellaborations ¥

extend or clacrify ingtruction aet

Disadvantages of macros;

macro is expanded every time it is ysed
B8y waste memory

single macro say generate lot of
instructions

macro call mighthave hidden effects ..
{ registers, flags )
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