Motorol a Free Ware Oross Assenbl ers
rel ease TER 2.0

1.0 CCPY RI GHT NOTI CE

You may not distribute these cross assenblers and charge nore than a
nomnal fee for the distribution nedia itself. This software is the
property of Mdtorola and is nmade available as free ware for the purpose of
devel opi ng software for their mcroprocessors only. "Free Ware" neans that
no charge is made for copying or for the use of conputer software but that
all other rights including but not limted to use of the software in whole
or in part in other prograns remains with Moitorola. Software neans the
source code and all versions of object code or conputer coded instructions
in whole or in part. Al copies nmust carry this notice.

1.1 D scl ai ner

The cross assenblers are supplied "as is" without warranty of any ki nd
expressed or inplied. They are believed to be accurate but the user takes
upon himor herself the entire responsibility and consequences of their

use. Neither Mdtorola nor any of the contributing authors warrant that the
software is without errors, will operate without interruption or will be
conpati ble with any software or hardware possessed or to be possessed by
the user or that the use of the software or any of its parts will result in
any econom ¢ advantage or reduction in cost. Neither Mtorola nor any of
the contributing authors will be liable for any special or incidental or
consequenti al danages, even if informed of the possibility of such danmages
i n advance.

1.2 Contri buting Authors

Oiginal Code E J. Rupp 12/11/84

Rel eases beginning with TER Terry E Rogers

(modifications & manual only) 6255 Henryk Wods Rd.
day, New York 13041

Note: This software is a direct descendant of the E J. Rupp versi on.
QG her versions nmay exist.
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3.0 GENERAL
3.1 Assenblers

These assenbl ers are updated versions of the original, two pass Mtorola 8
bit uCd uP free ware cross assenbl ers. The assenblers are naned as* where
"*' jis any of 0,1,4,5,9 or 11. On M5-DCS systens, the assenbl ers have the
extension .EXE. Qher systens do not have extensions.

Exanpl e: AS11 Am ga or MAC 68HC11 cross assenbl er
AS11. EXE M5- DOS 68HCL1 cross assenbl er

Am ga versions have conpanion *. info files where * is here as5, asll etc.
The .info files are for WrkBench visibility. Am ga versions may al so

i nclude scripts and conpanion *. info files titled "Assenbl e 68HCL1" e.gqg.

whi ch endow the assenblers with extended WrkBench sel ection of source code
files. This nmanual, updates and ot her docurentation have the extension

*.doc on all systens. *. doc files are linked to system ASCI| readers at

@J (graphic user interface) level on the MAC and Amga. ( WrkBench is the
Am ga GJ super application program anal ogous to MAC DeskTop.) See section
8 for host S specifics.

The file Update.doc (if any) contains enhancement descri ptions.
3.2 Conmand Line Format and Qptions

The follow ng pertains to M5-DO5 and Anmiga systens. The MAC does not have
a command |ine user interface.

The command |ine |ooks like this

as* filel [file2] ... [ - optionl option2 ...]
Wher e:
as* is one of the assenbl ers nentioned above

file<n> s an assenbl er source code file name conplete with path
(if not in current directory) in the host DOS format

opti on<n>
is a UNXIike assenbler option or comrand

filel, file2, file<n> are command line files as opposed to include files
(there are subtle differences). ne or nore spaces separates as* from
filel, filel fromfile2 etc. and file<n> fromthe m nus sign precedi ng
optionl and option 1 fromoption2 etc. At |east one assenbl er source code
fileis required. Options are, of course, not required.
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file<n> may have the extension *. asmon all systens. Any other extension
acceptable to the host DOS is also pernitted. The file<n> files are
assenbl ed together with filel[. asn] as if they were all one file (no
linking is performed and all synbols are global) to nake filel.S19, a
Motorola S record output in the default directory. Source code files are
left intact.

file<n> must be in "flat ASCI1", i.e. nust contain only al phanureric, tab
and end of line characters and must not contain formatting characters other
than tab. Many word processors will not produce a flat ASCII file even
using a "text only" store or ASCI| conversion option. Formfeeds and ANS
consol e control characters will probably be present. Acceptable editors
avai |l abl e on many systens include ENACS, MEMACS, VEDI T, vii (UNIX), ED
(UINX & AmgaDOs), EDT ( Ami gaDOs), EDLIN (M5-DOS) and the integrated
editor in many M5-DOS, MAC and Am ga | anguages such as C, Conpil ed BASIC
FORTRAN etc. There are many others. This is not a recomrendation for any.

Exanpl e:

as5 Bl ackBox Serial -1 cre
This command assenbles files " Bl ackBox" and "Serial™ using the 6805 cross
assenbler with an output listing and a cross reference table producing S
record "Bl ackBox. S19" or "BLACKBOX. S19".
The assenbl ers accept options fromthe comrand |ine. These options are the
fol | ow ng:

I enabl e out put |isting.

nol disable output listing (default).

cre generate cross reference table.

S generate a synbol table.

c enabl e cycl e count.

noc di sabl e cycl e count.

crlf enabl e <CR LF> (non Ms-DOS syst ens)

nnf nunber include files contiguous with conmand line files
p50 page break approxinately every 50 |ines

Comrand |ine options may not be conbined as they nmay sometinmes be in UN X
There is only one m nus sign.

Li stings, tables, error messages and warni ng messages are all directed to
std.out (standard output) which nmay vary between systens but is usually the
CRT console. Printed or file output typically nust use "indirection" as
defined on that system See section 8.
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3.3 Conpatibility with Previous Versions

The cross assenblers will accept source code files witten for the original
cross assenbler porting to the "I BMPC' (M5 DCS systens) on 4/13/87
providing that the files are supplied as command |ine argunments as shown
above. An "end" statement nust be supplied as the | ast executabl e pseudo-
op to be used as an include file. Afile so nodified may be used with
either the original or this version provided no further changes are nade.
("End" is an ignored pseudo-op in the original.)

Source code witten using the added features in this version are not
conpatible with the original.

3.4 Conpatibility between Host DOS Systens and Support Equi pnent

MAC and Am ga versions of these cross assenblers will accept source files
originating on Ms-DOS machi nes. MsS-DOS versions will not accept source
code originating on MAC or Anigas w thout nodification. The end of |ine
character on M5-DOS machines is <CR LF> or $0DS0A. The end of line
character on the Amga and MAC is <LF> or $0A only. The MAC and Am ga
versions search for both M5-DCS and their own EQL character. You nay use
the search and repl ace features of the editors nentioned above (except the
enbedded | anguage editors) to replace EQLs for cross systemconpatibility.
Consul t your manual for search and repl ace and "quote" character.

Sormre PROM burners, simulators and ROM nanufacturers will not accept Sl
records with a <LF> EQL character. Use option - crlf to change the S record
output only to M5-DO6 <CR LF> EQL format if using the MAC or Amiga. Qher
output remains in the host (D) C5 format.

4.0 ASSEMBLER SOURCE CCDE FORVAT

The general source code format is:

[<label >][:][...< Opcode>][...<Qperand>] [... (; | *)][<comment>]
or
[: | *] <comment>
or
<...>
(an pcode is the Menonic)
wher e:

<a >neans 'a is a user supplied item
[ ] means optional item
a| b neans either itema OR b is acceptable
nmeans bl anks or blank line (actually any white space
“\t' | "\n")
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A label is optionally followed by a colon. A label rmay appear on a line by
itself. Labels are not required. Wite space is a required delimter
wher e shown; even preceding comments. Wite space is a space, tab or new
line character. Enpty lines are treated as comments. A |ine beginni ng
with '"*" or ';" inthe first colum is also a comment line. A line having
';'" as the first character, even if not in the first colum, is a comment

I'ine.

The operand is, of course, optional if the (pcode or Pseudo- (pcode does not

require it. Comrents are preceded by ';' or '*" or just white space if it
can be unanbi guously understood that what follows nust be a comment. '*'

is handled in the sane manner as in the previous cross assenbler; a search
is made for "*' only in the first colum on aline. |If you nmake a m st ake

and | eave out the (perand when it's required or use '*' to introduce a
comrent after a label, the rest of the line will be picked up as the
(Pseudo) Opcode or (perand and produce an error. However, ';' will

i ntroduce a comrent on any line at any point provided that white space is
imrediately to the left. That is, ';' is not a delimter for pcodes etc.

Cenerally it's best to use ';' to introduce comrents so as to avoid errors
and confusion with '*' when used in an expression (shown bel ow).

4.1 Label s & Synbol s
Synbol

A string of characters with a non-initial digit. The string of
characters may be fromthe set:

[a-z][A-Z] _.[0-9] $@

( . and _ count as non-digits ). The '$ and '@ count as a digit to
avoid confusion with hexadecimal and octal constants. Al characters of
a synbol are significant, wth upper and |ower case characters being
distinct. The maxi mum nunber of characters in a synbol is currently set at
15. Synbol s have a integer val ue which nay be zero.

A synbol ending in the character '@ is redefinable. That is, its value,
either an address or EQU val ue, may be altered w thout causing a redefined
synbol error. Note that in the cross reference and synbol table print outs
that only the nost recent value will be printed.

A synbol is defined fromthe point inthe file where it first occurs as a
| abel onward. Using a synbol as an Cperand (forward reference) does not
define it. A synbol is logically "undefined" (but still may have a val ue)
at the begi nning of each pass.

Label
A synbol starting in the first colum is a |abel and nay optionally be

ended with a':'. A label nay appear on a line by itself and is then
interpreted as:
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Label : EQU *

(That is the value of the synbol is set to the value of the program
counter. See section 5.2.)

A label may also be a redefinable synbol. This is an alternative to |oca
synbol s when working with large files if the label is "very local" so that
the programrer is able to be certain of the |abel val ue (address) when
assenbl ed. Redef i nabl e synbol s shoul d not be used as forward references
i.e. should not occur as an operand as in "BNE LOOP@ before LOCP@i s
defined. The following is correct.

| daa #$ff
| oop@ ; busy | oop #1
deca
bne | cop@ ; branches to busy | oop #1
| daa #$ff
| oop@ ; busy | oop #2
deca
bne | cop@ ; branches to busy | oop #2
The followi ng will not cause an assenbler error but will not do what you
expect. Redefinable synbols are not checked for phasing errors.
cnpa #$3E
beq | cop@ ; branching into the unknown (actually a phasing
error)
| daa #0
loop@ sba #3$10 ;the branch will NOT go here
| daa #$FF
| oop@
deca ;it may go here instead (or even bel ow this point)
bne | cop@

Check for this type of error if you get a branch out of range. Another
possible error is caused by conditional assenbly and include files. Do not
nest | NCLUDE <file> statements within | oops using redefi nabl e vari abl es
(see section 5.4). They could branch into a redefinable with the same nane
inside the include file. For exanple:

| cop@ ;mght not branch here
deca
i fnd Data
include < data.i>
;mght branch in here instead
endi f
beq |oop@ ; branchi ng who knows where
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The problemis especially vexing if synbol Data is sonetines defined and
not during other assenbli es.

4.2 pcode (Menonic)

Mhenoni ¢ ( Qpcode): A synbol preceded by at | east one  whitespace
character. Upper case characters in this field are converted to | ower
case before being checked as a | egal mmenonic. Thus = nop', "NOP and even
"NoP are recogni zed as the same menoni c.

Note that register nanes that sonetinmes appear at the end of a menonic
(e.g. nega or stu) nust not be separated by any whi t espace characters.
Thus “clra' nmeans clear accunulator A, but that ~ «clr a nmeans clear

nenory |ocation “a

Mhenoni cs recogni zed are those listed in Mtorola docunentation for a
particul ar processor or mcro-conputer. See section 6.x for the nachine
bei ng used.

4.3 (perand

Operand:  Foll ows mmenoni c, separated by at |east one whi t espace
character. The contents  of the operand field(s) is interpreted by
each instruction. 1In general, it may be a constant, synbol or an
expression. The assenblers use all after pcode and before ';' as a

possi bl e (perand(s).

4.3.1 Constants

Constants are constructed as:
' foll owed by ASCI1 character
$ foll oned by hexadeci nal const ant
@followed by octal constant
% foll owed by binary constant
digit deci mal constant

note: ASC | constant values are those of the host DOS or G5 and nay vary if
not the al phanumeric standards.
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The followi ng are | egal constants.

"A has val ue $41
'a has val ue $61
$F2 is 242 deci mal
$12EA is 4842 deci nmal
@3 is 59 deci mal
240110 is $16

255 is $FF

Exanpl e: | daa #$FF

note: The cross assenbl ers do not check the validity of a constant and wil |
attenpt to interpret errors with unpredictable results. 2F00 = 2 for
exanpl e. The assenblers usually will flag a constant too large for the
operation. However, the cross assenbler itself nmay crash in a manner
dependent upon the host (D OS5 if a constant is too large for the host CPU
type "int" in the CI|anguage

4.3.2 Synbol s

If the Qperand is a synbol, the synbol value is used as the operand. The
synbol may be an address (label) or data value. For exanple:

Max_Char = 10 ;input buffer Iength = value 10

ROM EQU $E000 ; ROM address start = $E000
RGO ; RAM

| nBuf : ;input buffer

RVB Max_Char ;reserve Max_Char =10 bytes

" ORG ROM - change PC to ROVESE00O

The synbol may be redefinable in which case the current synbol value is
used. ne exanple, "local" branch | abels, was given in section 4.2. You
may al so use redefinable synbols as operands for other operations such as
i mredi ate data; again as an alternative to local synbols. You should use
sonme restraint and avoid nested include files between data definition and
use as described in section 4.2
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4. 3.3 Expressions

Expressi ons may consi st of synbols, constants or the character '*'
(denoting the current value of the programcounter) joined together by one
of the operators: +-*/%| ™. The operators are the same as in C  The
entire expression is treated as one (perand field so no white space is
permtted in the expression.

Expressi on (perators

add

subt r act

mul tiply

di vi de

o remai nder after division
& bitw se and

| bitw se or

N bitwi se excl usive-or

\o\*l+

Speci al Expressi on Synbol
* current value of PC

Expressions are evaluated left to right and there is no provision for
par ent hesi zed expressions. Arithnetic is carried out in signed twos-
conpl enent integer precision (16 bits M5-DO5, 32 bits on Am ga and NAC).

The followi ng are | egal expressions.

$FF/ Max_Char (=25 decimal if Max_Char was 10 deci nmal)
10+$FF/ Max_Char
(=26 decimal because 10 is added to 255 and the result, 265, is
di vi ded by 10)
$ FF&NVax_Char (=10 deci mal)
$ FF Max_Char (=$F5)

The following is | egal but perhaps not what you want.

Bi gBuf EQU 250
Buf Ptrl nc EQU Bi gBuf / Max_Char

You may have expected BufPtrinc = 25 but its value will be 250 because "/

Max_Char" is considered a cooment. Wite space is not permtted in an
expr essi on.
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5. 0 PSEUDO CPCCDES

Pseudo Qpcodes nust start in other than the first colum, |ike other
mmenoni Cs.

<whi t e space> <Pseudo- Qo> [ Qper and(s) ]
5.1 List of Pseudo Qpcodes
The foll owi ng Pseudo Qpcodes are support ed.
ORG FCC, FDB, FCB, EQU, =, RWB, BSZ, ZMB, FILL
PAGE, INCLUDE, END, CPT, IFD, IFND, ELSE, ENDIF
CCDE, DATA, BSS, RAM and AUTO
Note: Fxx, ZMB, BSZ, FILL pseudo- ops advance the PC and add bytes to the S
record. They are counted in the "total bytes" issued at the end of
assenbly. RMB advances the PC only and is not counted in the "total
bytes.” However, RMB does cause the current S record line to termnate and
begin a new |ine.
5.2 Synbol Val ue Assi gnnent, Equival ence
<l abel >[:] EQJ <*| constant| synbol | expressi on>
EQU may be used to set a synbol to the value of the Cperand which may be a
constant, synbol or expression. EQUJ causes the value of the PCto be over
printed by the value of the label (synbol) in the listing for convenience.
It does not affect the PC. "=" is an alternative for "EQJ."
Exanpl es:
Bi gBuf EQU 250
Buf Ptrinc EQU Bi gBuf/ Max_Char ;wth no white space
StartPtr = $0A+Buf Ptrlnc
However, EQJ * sets the label to the value of the current PC as in:

Start EQU $E000

CRG Start :set PC to $E000, the value of Start
MADD EQU * ;the value of MADD i s $EO00
FADD EQU *
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A redefinabl e synbol may appear on both sides of the EQJ pseudo- op:

X@ EQU $FF ; X@= 255 deci nal

| daa #10

staa X@ :stored 10 at address 255
X@EQJ X@5 ; X@= 250 deci nal

staa X@ :stored 10 at address 250

A synbol is defined fromthe point in the source file where it is first

used as a synbol with EQU (or alternately where the synbol is first used as
a label). Setting a redefinable synbol to value zero does not " undefine"
it. Al synbols are logically "undefined" at the beginning of each pass

but may well carry a value fromone pass to the next.

Caution: FEquates for other than redefinable synbols that have forward
ref erences cause Phasing Errors in Pass 2.

5.3 Menory Allocation & Definition
ORG FCC, FDB, FCB, RMB, ZMB, FILL

ORG <constant | synbol | expression>

ORG (originate) sets the PC (programcounter) to the value of the operand.
There are no restrictions on how many times or where you nay ORG The

assenblers will not stop you from CRGEng into address space that doesn't
exi st on your processor or that doesn't make sense for the next operations.

Exanpl es:
Y_ROVAN EQU $EO000
ORG Y_ROVAN ;this is ny personal favorite, sets PC=$E000
ORG $E000 ; sets PC=$E000
ASM EQU $E000
ORG ASMF10 ;this is a close second, sets PC=$E00A

Caution: CORGE ng w thout properly defining the segment (CODE, DATA etc. if
you use these) may cause phasing errors on pass 2.
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FCC '<ASC| characters>'

FCC (formconstant characters) is used to sequentially place byte val ues of
a string of one or nore ASC | characters into nenory. Value neans the
ASClI| code itself. The value is that of the host systemand so may vary if
not the standard al pha- nunerics. The delimter used is your choice. A'
character is shown above but the assenblers sinply take the first character
inthe string as the current delimter which nmust appear again at the end
to avoid an error. So the format is actually:

FCC < delim <ASC| characters> < deline
Exanpl es:

FCC ' No funds avail abl e!"
FCC "Take all the noney you want." ;rmuch better
FCC dNOT AN ERRCRd

The first statenent woul d produce the following listing if PC = $E000

EO00 4E 6F 20 66 75 6E
64 73 20 61 76 61

69 6C 61 62 6C 75

21

A maxi mum of six hex bytes are printed per line in the listing, the rest
appearing on |ines bel ow

FDB <word>[,<word>] [,...etc.]
where <word> is < constant|synbol | expressi on>

FDB (formdoubl e bytes) is used to fill the nmemory with "long words" or 16
bit quantities. One could generate |ong word data tables or nore likely,
jump vector tables. A word of data is optionally foll owed by another using
',' as delimter. Spaces are not pernmtted but will not cause an error
during assenbly, just termnation of FDB.

Exanpl es:
FDB 1 ;fills word with $0001
FDB $EO000, 25, @74 ; m x constants
FDB Start, Start +10, St art +20

The foll owi ng does not cause and error but does not do what you want.

FDB $EO000 , $E000+10
;just fills menory with $EO000 ski ppi ng next term
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FCB <byte> [, <byte>] [,...etc.]
where <byte> is < constant|synbol | expressi on>

FCB (formconstant bytes) is used to fill the menory with "short words" or
8 bit (byte) quantities. |It's useful in the construction of data tables.

A byte is optionally followed by another using ',' as delimter. Spaces
are not permtted in the data but will not cause an error, just termnation
of FCB.

Exanpl es:
FCB 1 ;fills byte with $01
FCB $FF, 2, @7
FCB 'A 'B,'(%$80,'D 'E| $80 ;parity table
The foll owi ng does not cause an error but skips all but the first term
FCB $FF ,2, @7
RMB <const ant | synbol | expr essi on>
RMB (reserve menory bytes) is useful to mark RAM | ocations as being the
begi nning of buffers, tenporary tables, variables etc. It advances the PC

but does not place any data in the S record. The Q(perand contains the
nunber of bytes to advance the PC

Exanpl es:
Si ze! Buf EQU 128 ; 128 characters max
Buf : ORG $10 ; I nput buffer
RVMB S zeOf Buf ; make buffer (advance 128 characters)
NCP ; PC=$90 for this instruction
Buf 2: RMB Si zeOX Buf *2 ;Buf2 is 256 | ong, PC=$91
NOP ; PC=$191
RMVB 1000 ; big RAM Advances PC by 1000 deci nal
Scrat ch: RVB 1 ;one byte
ZMB <constant | symbol | expression>
BSZ <constant | synbol | expression>

ZMB (zero nmenory bytes) is simlar to RVB except that in addition to
advanci ng the PC, zero value bytes are witten to the S record and woul d
appear in a ROMif the Srecord is turned into firnware. Exanples would be
simlar to RMB. BSZ (block store zeros) has the identical function. The
user is left to think of a use for this pseudo-op.
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FI LL <val ue>, <byt e_count >

where <val ue> is <constant | synbol | expression>
< byte_count> is <* | constant | synbol | expression>
FILL can be used to fill menmory with sonething other than zeros. Beginning

at the current PC, nmenory is filled with < byte_count> nunber of bytes
havi ng <val ue>. Spaces are not permtted in the operand. * stands for the
current value of the PC (be careful; could also be multiply dependi ng upon
context).

Exanpl es:
FI LL $A5, $10 ; ROM check ($A5 is repeated 16 tines)
TopMem EQU $FFEO ; hi ghest nenory | ocation used short of junp
vectors
FILL CheckSynbol , TopMem* ;fill out the rest of the ROMwith a
given byte
In the exanpl e above, CheckSynbol would fill up to but not including

| ocati on TopMem The expression ( TopMem *) conputes the nunber of bytes
left before TopMem by subtracting the current value of the PC indicated by

ot

5.4 Conditional Assenbly and Include Files
| NCLUDE <fil e>
Include files have the follow ng format:

include < path:filenane> ;comment
or
INCLUDE " path:file nanme" ;commrent

(include file lines)

end
The pseudo op (key word) I NCLUDE may be upper or |ower case, beginning in
any col um except colum one (reserved for |abels). An included file nane
must be surrounded by either < > or " " (brackets or quotes). A full path
name nust be given; there is no option -<search path>. The path and file
names may each contain spaces or any printing character but this may not be
permtted except on the Amga. AmgaDCS and nost others pernit search
paths to be assigned in the calling script or batch file. Another nethod is
to always use the fictitious path nane " assemlib:" and ASSIGN assemlib:
<path> in the calling script ( AmgaDC5 only). Al DOS will search the
current directory first (unless re-set by user). A comrent nay follow the
include statement. Any delimter or even none is acceptable but use ; or *

for future conpatibility with sem-colon preferred because of its use in
ot her cross assenbl ers.
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Each I NCLUDE file nust end with the pseudo op (key word) "end" (w thout
quotes). Each of the files given as conmmand |ine argunments may finish with
"end" and it is best to do so as a natter of form It has no effect,
however, and assenbly will continue after that point with the next comrand
line file whereas assenbly of an include file will termnate at "end."

The maxi mum nunber of nested include files open at one tinme is 30 including
the top level. The nunber of include files may be as |large as the system
permts but they may not nest any further than 30 deep. MNote: The
assenbl er does not deallocate nmenory used to store include file nanes unti
the assenbly process is finished. This could be a problemon N5 DOS
systens especially if very many include files are used. Command line file
names are not deallocated either but they may be handled differently.
Mot or ol a 68000 series base PCs do not have these probl ens.

| FOY | FNDY ELSE/ ENDI F

Condi tional assenbly is possible using IFD (if defined) and IFND (if not
defi ned) pseudo operands and any synbol. The test determnes only if the
nmenti oned synbol has been defined in an active bl ock of code and does not
test or affect the value. The synbol value may be zero or any other val ue
and the synbol may or may not be used as a replacenent synbol but it wll
still test TRUE as | FD <synbol > if it has been defined at |east once before
the test. UWsing the synbol as an operand does not define it. It nust
appear beginning in colum 1 of a line (label) for definition

An active bl ock of code is used by the assenbl er for code generation. An
active block is one which appears outside of an IF statenment or is between
two | F/ ELSE/ ENDI F statenents which test TRUE. The fornat is:

| FIND] <synbol >

; code, nore |Fs, comrents and definitions

ELSE

; code, nore |Fs, coments and definitions

ENDI F
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The rules are:
1) each IF[ND] nust be matched with a correspondi ng END F.

2) ELSE causes a change of state fromactive to inactive
or vice versa if part of an active | F ND| bl ock.

3) IF[ND] blocks contained within an inactive bl ock are defined
as inactive in their entirety. ELSE does not cause a change
of state.

4) The matching ENDIF for an I F[ND] nust occur in the sane
source file

Exanpl es:
#1
i fnd sysdat ; i1fnd may be upper or |ower case
sysdat : ;define so that other files with same
;data will not call same include file
i ncl ude < sysdat.i>
; system const ant decl arati ons
endi f
#2
ifnd foo
fee: EQU 2 ;this block is active (no foo before)
f oo: ;defining foo
LDAA #2 ;and is assenbled to S record
NCP
ifd fee
; fee was defined above
STAA tenp2 ;this block al so active
NCP
el se
STAA tenpl ;this block not active & not assenbl ed
endi f
LDAB seri al ;this block active
endi f
STAB buf f er ;this is always active & outside all if statenents
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5.5 Listing Control

Al so see section 3.2 for command |line options with the sanme effect.

PACE

The pseudo-op PAGE causes a formfeed and new page heading to be inserted
into the listing output. No operand is needed or accepted. You may al so
use the "p50" option (comrand |ine or OPT) to autonatically page the
listing. PAGE is still useful for placing include files etc. at the top of
a new page.

CPT <opti on>

The OPT pseudo-op allows the foll ow ng operands:

nol Turn off output listing
I Turn on output listing (default)
noc Di sable cycle counts in listing (default)
C Enabl e cycle counts in listing (clear total cycles)
contc Re-enabl e cycl e counts (don't clear total cycles)
cre Enabl e printing of a cross reference table
S generate a synbol table
crlf enabl e <CR LF> (non M5 DCS syst ens)
nnf nunber include files continuous with command line files
p50 turn on page break every 50 |ines approximately
Exanpl es:
CPT p50 ;turn on page breaks
| FND Expand
CPT nol ;disable include file listing
ENDI F
include < data.i>
cPT | ;turn listing back on

5.6 Program Counter Control (Segment)
CCDE

DATA

AUTO
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PC control pseudo operands save and restore the PC effectively assigning
different code and data segnents to different physical portions of the
menmory. CODE, DATA, BSS and AUTO switch the assenbl er between four

di fferent programcounters which each nay have their own CORG statenents.
RAM is an equival ent for BSS (bl ock storage segnent). Although equival ent
in every way, the nanes are intended to convey the physical concepts of
CCDE (ROV), DATA (ROM), static variable RAM and dynamc / scratch or
AUTOmatic ram Typically, the user sets each PCto an initial value in a
global data file. E g.

CCDE

ORG $E000 ;set start of program ROM

DATA

ORG $F800 ;set start of data section of ROM
BSS

ORG $0000 ;set start of RAM

Then, as files are added or del eted during devel opment or for different
configurations, the programer marks each segment according to its purpose
and the assenbler fills that physical nenory fromthe last entry.

Normal |y, RVB statenents only would occur in a BSS, RAM or AUTO segnent for
the purpose of alloting RAM AUTO is suggestive of use as a scratch data
PC and mght be ORGed in every routine. However, the nanes are only
suggestive and may be used as the programrer desires.

5.7 I gnored Pseudo- pcodes

These Pseudo Qpcodes are ignored (cause no action including error).

SPC Use bl ank |ines instead
TTL use “pr' to get headi ngs and page nunbers
NAM E] D d you ever use this one anyway?

6.0 TARGET MACH NE SPEC FI CS

(as0) 6800:

Use for 6802 and 6808 too.

(asl) 6801:

You could use this one for the 6800 and avoid LSRD, ASLD, PULX, ABX,
PSHX, MU, SUBD, ADDD, LDD and STD.
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(as4) 6804:

The synbols 'a', 'x' and 'y’ are predefined as $FF, $80 and $81
respectively. Also defined as 'A, "X and 'Y Because of

the 6804 architecture, this nmeans that * clr x* wll work since the x
register is just a nenory location. To use short-direct addressing,

the synmbol involved nust not be a forward reference (i.e. undefined)
and nust be in the range $80-$83. Renenber that bytes assenbled in the
range $10-$7F wll go into the data space; There is no program space ROM
for these | ocations.

The syntax for Register indirect addressing is as follows:
mermoni ¢ [ <x>or <y>]
an exanple is:
[ da [x]
the comma '," is not allowed.
The MVl instruction (rmove imrediate) has its own fornat
nvi address, #dat a
where address is an 8-bit address in page zero, and data is the
value to be witten to
specified | ocation
(as5) 6805:
There is no 'opt cnos' pseudo, so be careful not to use STOP or WAIT in a
programthat is destined for an NMXS version of the 6805 The ML
instruction should also be avoided on all versions of the 6805
except the 4. Cycle times are for the NMIS versions.
(as9) 6809:

The SETDP pseudo-op is not inplemented. Use the '>'" and '< operators to
force the size of operands.

For conpatibility, CPXis equal to CWX
(as11) 68HC11:
Bit mani pul ati on operands are separated by blanks instead of commas

since the 'HCL1 has bit nanipul ation instructions that operate on i ndexed
addr esses.
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7.0 LI M TATI ONS AND ERRCRS
7.1 File and Synbol Table Size

Source code and output data are stored in nmemory only line at a time only.
Therefore, there is practically no limtation on the size of the source

code except that inposed by the file storage nmedia itself. Synbol

definitions and values are stored in nenory. NM5-DOS has room for somewhat

| ess than 2000 synbol s of eight characters (the data requirenments have been

i ncreased over previous versions). Am ga and MAGCs are alnost always 1 Mg
RAM or | arger and so will have enough roomfor nmore than 5000 with roomto
spare for other data and the QS MAC I1/X and Am ga 2500 are essentially
unlimted.

The maxi mum nunber of nested include files is 30 (at one tine).
7.2 Synbol Nanes

The maxi mum | ength of each synmbol nane is 15 characters

7.3 Lost and Locked Files

Each source file is opened for reading and closed as required. Each file
is read twi ce, once each pass. It's possible that the nedia mght be
removed or the file be otherw se made unavail able on the second pass. This
woul d generate a file opening error. Restart the assenbly process if this
happens (find the lost file first!). Wth the Am ga and certain multi-
taski ng versions of M5-DOS (w ndows), the user can create problens by
editing files during assenbly. The editor may place a file lock on a
source code file (MEMACS doesn't) causing a file open error. Really
strange things can happen if the user changes a file between first and
second assenbly passes which m ght not cause an assenbly error notice. n
sone systens, including the Amga, you may be able to prevent this by
protecting and un-protecting the file using a script which also calls the
assenbl er (see "protect” and (D)C5 nmanuals). File | ocks are not

i npl emented in the assenbler for cross systemconpatibility.

An assenbl er crash may also leave a file lock on one of the source files.
See your (D)CS manual if this happens. Back up the source files!

7.4 Phasing Errors
A phasing error is reported if the value of a synbol is not the sane on the
second pass as it was on the first pass. A forward reference usi ng EQU

wi Il cause a phasing error. However, no val ue checking is perforned for
redefi nabl e synbols. Be careful using redefinable synbols.
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Bad Exanpl e:

Buf Ptr EQU Next Val ;but  NextVal is not defined yet

Next Val EQU $A000

tﬁ.the first pass, NextVal would be evaluated to zero and saved in Buf Pt r
On the second pass NextVal would be $A000 whi ch would not match the val ue
stored in BufPtr.

7.5 Error Listings

Error diagnostics are placed in the listing file just before the line
containing the error. Fornat of the error line is:

<fil e name>, Li ne_nunber: Description of error

Errors in pass one cause cancellation of pass two. FError nessages are
meant to be self-explanatory. The file nane precedes the error conplete
with path.

The following is a listing of errors with some sparse coments where
required. You can add nore notes as you nake the m stakes.

Auto Inc/Dec by 1 or 2 only
Auto Inc/Dec Illegal on PC

Bad fill need second operand or m ssing comma

Bit Nunber must be 0-7 bit set or clear, only 8 bits on the port!
Branch out of Range can happen if |abel not defined (conditiona
assenbl y?)

Can't do both! predec & postinc not both possible
Can't Pull SfromS

Can't Pull UfromuU

Can't Push Son S

Can't Push Uon U

EQU requi res | abel

Error: ELSE without IF i mproper nesting?
Error: ENDIF without IF i mproper nesting?
Error: IFD I FND nested too deep maxi mum of 30 include files active

Ext ended Addressing not all owed
Illegal Register for Indexed
-this register doesn't have indexed addressing
Illegal Register Nane
Il egal Synbol Nare first character nust be letter
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| medi at e Addressing Il egal
| medi at e Qper and Requi red
| ndexed Addressing Required

Mssing ']'
M ssing ,
Mssing Delimter m smatching or no delimter for FCC

No Auto Inc/Dec by 1 for Indirect

O fset nust be Zero

Qperand nust be $80 or $81

PCR illegal here

Phasi ng Error did EQUwith forward reference?
Regi ster List Required

Regi ster Name Required

Regi ster Size M snatch

Synbol Redefi ned only synbols ending in '@ nay be redefined
Synbol table full -out of nenmory - try killing RAM files or stopping

ot her tasks
Synbol undefined Pass 2 need at | east one EQU or use as | abel
Synt ax 6811 - got lost reading i ndexed addressi ng or bset/ bclr - see manual

Undefi ned Operand during Pass One

Unknown Addressi ng Mbde

Unr ecogni zed Mienoni ¢ spel I'i ng?

Unr ecogni zed CGPT spel I'i ng?

7.6 Warning Listing

<fil e name>, Li ne_nunber: Warning --- Description of error

Warni ngs do not cause cancellation of pass two but should cause you to
wonder where they canme from

| ndexed Addressing Assuned

Mssing ',

Mssing ']'

No synbol for |FD presumed undefi ned

No synbol for |FND presumed undefi ned

Val ue truncated FCB needs val ue <=255 or other operand too big

warni ng: can't open INCLUDE file <file>
May not be an error dependi ng upon usage. See section 10.
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7.7 Fatal Error Listing

Sone errors are classed as fatal and cause an inmediate termnation of
the assenbly. These can be caused by | oss of or nysterious change in a
source code or forward reference file.

Pseudo error real error - assenbler is very lost in pseudo ops
Error in Menonic table assenbl er very lost in Miem onic table

bi t op addr essi ng node nay not accept bit mani pul ation
Can't create tenp file can't nake file PFwd_ref; protected? disk out?

Forward ref file has gone
remove di sk? lock file? Cpened by another process or del eted?

Can't create object file previous S19 file protected? disk out?
Error: file ended before | FDOY I FNDY ELSE ENDI F -no matching ENDIF for all | F[ ND
Can't get here fromthere assenbl er very lost in conditional assenbly

Fatal Error: file ended before last ENDIF -can't carry conditional
statenments to next file

8.0 HOST SPEC FI CS
8.1 M5-DCs PCs

The assenbl ers are conpl ete executabl e machine code files ending in *. EXE
If using a hard disk system it nay be nost convenient to place the
assenblers in use in the DOS directory which is probably C\DGOS so that
it's not necessary to change the search path each tine you want to use
them Regardless, the path should be set to the assenblers or the
assenbl ers should be in the working directory. PATH=C\DCS is an exanpl e.
You can show the search path by typing just PATH

Command line operation is exactly as expl ai ned above. You nust use file
indirection to produce printed or saved |istings.

AS11 PROG ASM SUBL. ASM SUB2. ASM -L CRE' S  >PRN

WII assenble Prog, Subl and Sub2 to Prog.S19 with listing, cross reference
and synbol table output to the printer. You may replace PRN with the nane
of a file such as C\WRK DUW. TXT and then CCPY C \WORK\ DUMP. TXT PRN. at a
latter tine. A batch file will be much nore convenient for the |ong
assenbly command |ine above. M5-DCOS 3.x batch files will accept comrand
line argunents making the batch files much nore flexible. You can read the
listing nore conveniently at the CRT console if you use a "pipe" to "nore"
whi ch should be in the search path (C\DOS?). E g. "asll nyprog. asm-1 |
nore" where '|' is the pipe coomand. Ht <return> for the next screen.

The assenblers are interruptable (~C or <control > <break>) if anything goes
wong rather than watch a | ong, useless listing.

If you do not have a hard di sk system nmnake sure that there is enough room

on the default floppy disk for FWD REF and *.S19 files and that the wite
protect is off.
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8.2 Apple MAC
Not avail abl e yet.

8.3 Commodore Aniga

The assenbl ers have no extension and are just as* such as asll. The Am ga
is multi-tasking. Menory can vanish on a snall systemif you start many
applications at once. The icon file suppli ed, as*.info is just for

convenience in noving the files about using WrkBench. The assenblers will
start by double clicking the icon but will shut down inmedi ately because
they will find no comrand |ine argunents. The assenblers are not witten to
accept nessages from WorkBench. However, there are two other ways to run
transportabl e code on the Amga. Wuat follow presunes use of AnmigaCs 1.3
or higher.

Shel I / CLI

The CLI (Command Line Interface) windowis a character based consol e
simlar to M5-DCOS. The conmand |ine arguments shown in this docunment will

work as shown. Shell is an inproved version of CLI virtually identical to
UNLX "C Shell" or " Korn Shell.” Al CLI commands will work in Shell since
as in UNNX they are just files in the conmand directory. It nay be

convenient if you copy the assenblers to directory c: (comrand) maki ng them
just another Am gaDOS command. Qherwise it nay be best to "protect asll
wd-" for exanple to elimnate the possibility of over witing or deleting
them Alternately, nmake the assenbl er a resident DOS command usi ng
"Resident <path:assenbler>" It will be added to Am gaDOS. Do not set the
"pure” bit if you nake the assenbler resident. File and path names shoul d
use Am gaDO&8/ UNI X conventions. Long file and path names wi th enbedded
spaces are permtted. Use command |ine quotes around files having spaces:
as1ll "New Program asni -1I.

Unfortunately, the Amga assenblers are not interruptable fromthe

di spatching Shell. 1t's preferred that you have two Shells open and that
if an assenbly is produci ng unbreakabl e garbage, you go to the second Shell
and continue until the first finishes. Use " GChangeTaskPri 1" to get a

hi gher priority than the Shell running the failed assenbler. Use the RAM
di sk to speed up floppy disk systens. |If you use floppy disks, make sure
that the default directory is on a disk which is not wite protected and
that *.S19 in use and Fwd_ref are not protected.

File indirection on the Amaga requires that indirection be given

i mredi ately after the coomand. E.g. "as1l > prt: M/Prog.asm-l cre". You
can substitute any device or file for prt:, even "speak:" if you want to
have the listing read al oud whil st your working on the bench! It's not

necessary to use "nore" on the Amga to stop and read a console |isting.

Just hit space to stop the listing and <back space> to start it again.
However, you may pipe: to More if you want or redirect to ram dunp and read
that with More. There can be nore than one pipe:, Shell and assenbly going

at once.
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Scripts and assenbl er source code editing can be done with MEMACS i ncl uded
on the Wilities disk. MMACS is virtually identical to EMACS avail abl e on
UNl X and described in nost UNI X manual s. You can al so assign directories
new t enporary names, especially useful with a hard di sk system

Vor kbench:

You can al so get the assenblers and all your scripts to operate from

Wr kbench by copying an icon to the script or witing themwth Not ePad
(must be in some visible directory then |ike your work directory and not
s:). Use WrkBench info to reset the default tool to Iconx (lIcon Execute).
Doubl e clicking the script icon will then execute the script, possibly
assenbl i ng your programw th new versi on extension, protecting it and

sending it down to the EVM or PROM burner in one swell fwoop. The w ndow

that opens up is a NEWCON or Shell type w ndow which accepts the <space

bar > <back space> scroll comrands. The process behind the wi ndowis I conX
runni ng execute. You can also get W rkBench to pass comrand |ine argunents
to ascript file by using Iconx. However, IlconX can be a little buggy

handi ng of f nore than one argunent so it is nuch better to use Include

files to pick up other source code. It should still be possible to

assenbl e subroutines etc. using conditional assenbly features to pick up
data as needed and thus work strictly from WrkBench using the assenbl ers.
An exanpl e script is:

.Key file ;accepts one file
echo "Assenbling with |isting"
asll <file> -| s ;this is just command |ine as before

Type in the above using NotePad (supplied with Amga) and save in your
source code directory (perhaps as " Dolt"). Copy " Dolt.info" to source code
if necessary to give themicons as in "copy Dolt.info to Prgl.asminfo."
This will leave an lcon for the assenbler script and source code as wel | .
Select the " Dolt" script Icon and use " info" from Wrkbench. Then change
the default tool to " c:lconX' and possibly del ete Tool Types as well
changing it to sone thing |ike "W NDOMNBEWNON: 10/ 10/ 620/ 150/ Assenbl er .

Sel ect SAVE. You can pass a command line file to asll by hol di ng down the
shift key (extended sel ection) and sel ecting Dolt first then the assenbly
(*.asm file, double clicking the *. asmfile. Consult the Am gaDO5 and
Enhancer 1.3 manuals. |If you use RAM conX will pass the nane RAM DI SK
which will get fragmented into two names; RAM (without colon) and D SK
(with colon). You nay want to "assign DISKK RAM" in the above script.

The assenbler will announce that it did not find file RAMbut will go on to
di scover all the source code anyway. Avoid using directory nanes wth
spaces if working through IconX

You can get editors that assign |Icons automatically (MENMACS doesn't) and

that will permt you to execute scripts fromw thin a w ndow nmaki ng
Motorol a free ware cross assenblers a part of an "integrated" package.
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9.0 TABLE FORVATS
9.1 Synbol Table
The format of the synbol table is:

<l abel > <val ue>
where <l abel > is the synbol nane in ascendi ng, al phabetical order and
<value> is the value of that symbol in four place hex notation. The val ue
listed for redefinable synbols is the |ast val ue assigned.
9.2 Ooss Reference Table
The format of the cross reference table is:

<l abel > <value> *< definition_line> [ <linel> [ <line2] [ ...etc.]
where <l abel > is the synbol nane in ascendi ng, al phabetical order and
<value> is the value of that symbol in four place hex notation. The val ue
listed for redefinable synbols is the |ast value assigned. The |Iine nunber
marked * is that |line where the synbol was defined. Subsequent |ine
nunbers i ndi cate where that synbol was used as an operand al one or in an

expression. Subsequent definitions of redefi nabl e synbols will not be
listed.

Li ne nunbers are those appearing in the listing. |If include files are
nunbered separately (default), then the line nunbers refer to that include
file. Use command line option or OPT nnf to obtain sequential |ine nunbers

if you do not want to guess which file the synmbol is in.
9.3 Listing
The listing format is:

Assenbl er Rel ease <rel ease> <version> (once at begi nning of assenbly)
(c) Motorola (free ware)

<fil e nane> <page nunber > (each new page)
[error nessage]

<addr ess> <code> <source line no.> <source |ine>

Program+ Init Data = <byte size>
Error count = <no. of errors>
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Error messages precede the line containing the error. Program + Init data
is the nunber of bytes placed in the Srecord. |If this value is zero but
there are no errors, check conditional assenbly statenments to see if the
entire programwas conditionally not assenbl ed.

10. 0 SOVE TECHN QUES

Most programrers now use top down structured design. It may be data or
procedural ly oriented, or a conbination of both; object oriented. Any of

t hese techni ques breaks software design and coding into snaller, nore
manageabl e nodul es. One would like to assenbl e and test the nodul es as
they are created. oviously a |inking, macro-assenbl er woul d be best, but
nost of the features required are present in this assenbler, especially for
the first two techniques.

Procedures / functions / subroutines can be assenbl ed and tested apart from
any other if there is a mechanismto automatically incorporate global data
and drivers when assenbling subroutines only (bottomup coding). For top
down coding, there should be a way to include the actual subroutines as
they are devel oped and dummy routines if they are not. Static and dynamc
(auto) data local to the subroutine should be allocated w thout conflict
with other routines taking into account nmenory partitioning in a (possibly)
firnware system

Condi tional assenbly and include files nmay be used to control assenbly as
software is developed. One technique is to define and test a symbol having
the same nane as the file(s) to be included. E. g. if A obal _Data is not
defined, then include < dobal _Data.i> Define the synbol d obal _Data
within that file so that succeeding files which require that data will not
pick it up and cause a redefine error. You may want to include a
subroutine if it exists and a dummy subroutine if it does not. For this
reason, a failure to find an include file is a warning and not an error
(klutzy way of doing IF EXISTS). For exanple, you could include

<Qut put. asnm> and then test synmbol CGUTPUT whi ch woul d be defined in
Qutput.asm | FND QUTPUT, then include < Dumry_Qut.asn» (or sonmething with a
shorter name on N5 DCS).

Static data and code can be added in sequence to the menory type required
(RAM or ROM) by using the pseudo- ops CODE, DATA and BSS (or RAM. These
three (segnment) nenory types shoul d be set once using <segnent> foll owed by
ORG <address>. After that, use just <segnent> and the PCwll be set to

the next avail able location in the appropriate area. A nam ng convention
can be used in place of |ocal synbols. E g. nsg.main or nmsg_mfor a synbo
in routine Min.asm

Auto or dynam c menory (sometimes just called scratch nenory) is nore
difficult. Some dynamc storage is available using the stack but that is
often not enough or convenient. You could use nanes such as Scratchl
Scratch2 etc. throughout, possibly setting |ocal synbols equival ent as
needed. However, the AUTO segnent PC is intended to suggest its use as a

| ocal automatic or dynamc data PC. That is, use AUTO fol | oned i medi atel y
by ORG <address> to the area you have established as reusabl e or scratch
Then imredi ately list the local synbols using RVB statenents.
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If you need nore PCs than the four provided, you can manufacture nore by
saving the current value with e.g. TenpPC@= * which will assign the
current PC value to the redefinable synbol (variable) TempPC@ You may
then ORG <address> and continue. Wen you are through, save your PCin
anot her variable and recover the old thus: CRG TenpPC@

Exanpl e

The followi ng exanple is a denonstration of the assenbl er techni ques

di scussed above using AS11 assenbler (not of a working piece of code). It
assenbl es properly; it has never been tested. The comrand |ine was "ASl1
Main.asm-l cre". Files Qobal _Dat.i and Dum Qutput.asmwere picked up via
i ncl ude statenents. Qobal _Dat.i is needed by both Main and Dum Qut put
assenbly files. It's included conditionally so that if Dum CQut put . asm
alone is assenbled, it receives the gl obal data. Qutput.asmis the name of

the final Qutput routine, not yet witten.

Assenbl er rel ease TER 2.0 version 2.09
(c) Motorola (free ware)
Main.asm line no. 42: warning:can't open INCLUDE file Qutput.asm

Oool ;****************************

0002 ; Mai n. asm

0003 ;

0004 ; Mai n program

0005 ;****************************

0006

0007 | FND G.CB_DAT

0000 include < Qobal _Dat.i> ;pick up globals

Oool ;************************************

0002 ; d obal _Dat.i

0003 ;

0004 ; d obal Variables & Data

0005 ;***********************************

0006

0007 0001 GLCBAL DAT EQU 1 ;to prevent further
i ncl usi on

0008

0009 CPT p50  ; page breaks

0010

0011 ; Menory  Map

0012

0013 CCDE

0014 EOO00 ORG $E000 ; set CCDE

0015 DATA

0016 F800 ORG $F800 ; set data

0017 BSS

0018 0040 CRG 64 ;set static variable RAM

0019

0020

0021
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0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033

0001
0002
0002
0000

0040
0042

d obal _Dat.i

0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046

0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061

0062
0063

0064
0065

0066
0067
0008
0009
0010

0000
0001
0002
0004

0006
0008

F800 FF OA
F802 F8 19 F8 26 EO 27

F808 64 00
F8OA F8 10 F8 26 EO 28

F810 54 6F 6F 20 6C 6F
77 21

F818 00

F819 57 61 79 20 74 6F
6F 20 6C 6F 77 21

F825 00

F826 57 61 79 20 74 6F
6F 20 68 69 67 68

21

F833 00

; @ obal Definitions/Equates

BYTE EQU 1
WORD EQU 2
APTR EQU 2
ECS EQU O ;end of string

;@ obal Variables

Accl: RVB WRD
Acc2: RVB WRD

page 2
;@ obal Structures

DATA ;set PCto data area

; Device control register tables
; each entry is struct Hwaare where:

; struct Hwnare definition
ULimt EQU O ;upper limt
LLimt EQU ULimt+BYTE ;lower limt
HErr_Msg EQU L_Li mt+BYTE ;*high error nessage
LErr _Msg EQU HErr_Msg+APTR ;*low error

nessage

Handl er EQU LErr_Msg+APTR ; *handl er

Si zeO Hvare EQU Handl er +APTR

Reg_Tabl e: ; struct Hware(s) declaration
FCB $FF, 10 ; struct Hware Regl
FDB W_Low Msg, H gh_Msg, Handl er 1

FCB 100,0 ; struct Hware Reg2
FDB Low Msg, H gh_Msg, Handl er 2

; etc.
; @ obal Data
Low Msg: FCC ' Too | ow'’

FCB EC5
W_Low Msg: FCC 'Way too | ow’

FCB EC5
H gh_Msg: FCC 'Way too high!’
FCB EC5

end
ENDI F
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0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025

Mai n.

0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041

Mai n.

0042
0043
0044
0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0009
0010

EO00
EO003
E006

E009
EOOC

EOOF
EO11
EO014
EO17
EO019

asm

F834
F835
F836

0000

0000
0001

asm

00
01

line no. 42:

F8 34
F8 35
EO 1C

F8 36
EO 1C

FF
00 00
00 00
FB

EO 00

CCDE

Start:
Idab First.m ;register #

jsr

;set PC to next code area
| daa Reg_dat.m;data for hardware

Qut put

I dab Second.m ; reg #

jsr

Qut put

| daa #$FF ; nonsense busy | oop
staa Scratchl ;to use RAM

Loop@ dec Scratchl
bne Loop@
jmp Start ;get the cables, CGeorge

| ocal

DATA

page 3

static data

;set PCto next data area

Reg dat. m FCB #200 ;register data

First

.m FCB 0 ; reg nos.

Second. m FCB 1

| ocal

AUTO
RGO

dynani c data

;yauto area

Scratchl: RVB BYTE
Scratch2: RVB WRD

warni ng: can't open I NCLUDE file Qutput.asm

inclu

| FND
inclu

ki kkk

skkkkk

| FND
inclu
END F
END F

de < CQutput.asner

QUTPUT
de < Dum CQutput.asnp

hkhhkhkkkkhkhkhhhhhhkhkhdhhhdxdhkhdhhhxxk

Subr outi ne Durmmy CQut put

Send data where it bel ongs

hkhkhkhkkkkhkhkhhhhhhkkhkhdhhhdrhhkhdhhhxxk

GLOBAL_DAT
de < dobal _Dat.i>
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0011
0012

0013 EO1C FE F8 00

0014 EO1F
0015 EO020
0016 EO022
0017 EO23
0018 EO024
0019 EO025
0020
0021
0022
0023 EO027
0024
0025
0026
0027 EO028
0028
0029

Dum _Qut put

0030 0000
0031
0032 0000
0033 0001
0034
0045
0046
0047
0048
Program +

APTR
Accl

Acc?
BYTE

ECS
First. m
GLCBAL_DAT
HErr _Msg
Handl er
Handl er 1
Handl er 2
H gh_Msg
Itchl
Itch2

LErr _Msg
L Limt
Loop@
Low_Msg
Qut put
Reg_Tabl e
Reg_dat. m

39

39

.asm

CODE
CQut put :

psha
| daa
mul
abx
pul a

; get code PC back

| dx Reg_Table ;get pointer to
tabl e
;save data
#Si zefHvare ; find of fset

;add offset to pointer
;recover data

jmp Handler,x ; goto Handl er

Handl er

1

; do handl i ng

rts

Handl er

2.

; do handl i ng of second sort

rts

AUTO ;

RGO

Itchl:
I tch2:

end
ENDI F

end

Init Data = 96 bytes
Error count = O

0002
0040
0042
0001
0000
F835
0001
0002
0006
E027
E028
F826
0000
0001
0004
0001
EO014
F810
EO1C
F800
F834

*0026
*0031
*0032
*0024
*0027
*0031
*0007
*0045
*0047
*0021
*0025
*0065
*0032
*0033
*0046
*0044
*0022
*0061
*0013
*0050
*0030

0046 0047 0048

0044 0045 0039
0062 0064 0066
0014

0046
0048 0019
0052
0055
0052 0055

0047
0045
0023
0055
0015 0018
0013
0013

goto auto area
page 4
;sanme ORG Ccuz sane area

RMVB BYTE
RMVB BYTE

0032 0033
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Scratchl 0000 *0039 0021 0022
Scratch2 0001 *0040

Second.m F836 *0032 0017

Si zeOf Hnvar e 0008 *0048 0015

Start

EO00 *0013 0025

ULimt 0000 *0043 0044
W_Low _Msg F819 *0063 0052

WORD

11.0

0002 *0025 0031 0032 0040

UPDATES & ERRCR REPCRTI NG

Known bugs

0 Subsequent redefinitions of redefinable synbols are not nentioned
in cross reference table. Suppose records are kept in Fwad_ref but
didn't check yet. No functional description of nodul es.

0 Include file listings with separate nunberi ng show wong |ine
nunber at turn-over. Caused by fact that print_line() is |ast
function before going on to next line and |ine nunber has already
been changed by | NCLUDE or END pseudo op. Line after is correct.

0 Amiga lconx calling .KEY filel file2 (etc.) script with tests

for <file(n)>=NULL causes very bizarre error where every line
beginning with "A is msinterpretted (not and Qocode). Presune
that Iconx or possibly Am gaDCS or Intuition has some how screwed up
incomng file but how? Doesn't happen with single .KEY file argunent
and can use <include> to cover tracks. Notice that I conx calls
commands direct if no .KEY but uses Execute command if .KEY statenent.
Process may not be inheriting input streamcorrectly or something in
path extracting \ tA as conmand. Path is ->input.device->l conx->
Execut e- >Assenbl er with Am gaDC6 and Intuition setting up and passi ng
messages via Exec (I think).

0 Qutside loop ENDIF statenent is in listing twice. Dfficult to fix

because inside | oop need to be printed even if not assenbled. However,
end of loop exits to main assenbl er routines which print current I|ine,

agai n.
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