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Chapter 1: The Screen Editor

Metacomeo’s Assetcbler Development Kit for the QL is a powerful
package incorporating a full screen editor and a macro assembler. This
book Is intended to be a guide for usera of the kit and does not aim to be
fully comprehensive on ail related aspects of the QL or assembler
programming, It assumes that the reader hay knowledge of the QDOS
operating system.

If further detailed information is required, s full specification of the
Motarola 68008 microprocesser can be found in NCE8000 15/32 Bic
Nicroprocessor Programmer's Refersnce Manual (4th edition,
ISBN 1-356-6795X) published by Prentlcs-Hall. An introduction te
assembler programming can be found in various introductory texts such
as Programeing the M83000 by Tim King and Brian Knight {ISBN
0-201-14635-5) published by Addison-Wesley, Further information
about QDOS can be found in oL Advanced ¥ser cuide by Adrian
Dickens (ISBN 0-847929.00-2} published by Adder Publishing,

Assembler Development Kit, for the QL
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1.1 Introduction

The screen editor E1) may be used to create a new file or to alter an
sxisting one. The text is displayed on the screen, and can be acralled
vertically or horizontally as required. The size of the program is about
20K bytes and it requires a minimum workapace of 8K bytes,

The editor iy invoked using EXEC or EXFC__W as fpliows

EXEC W mdvl_ed :
The dilTerence between invoking a program with EXEC er EXEC_Wis
as [ollows, Using EXEC _W ineans thal the editor is loaded and
SuperBasic waits until the editing is complete. Anything typed whiie the
editor is running is directed to the editor. When Lhe editor finishes,
keyboard input is directed at SuperBasic once more.

Using EXEC is slightly more complicated but is more flexible. In thi-
case the editor is lnaded inta memory and is started, but SuperBasic
carries an running. Anylhing typed at the keyboard is directed tn
SuzperBasic uniess the current window s changed. This is performed by
typing CTRL-C, which switches to ancther window. [[justane capy of £D
is running then C'TRI.C wiil switeh to the editor window, and characters
typed at tke keyhoard witl he directed to the editar. A subsequent
{ITRL-C switches back tn SuperBasic When the editor is terwinated a
CTRL-C will be nerded to switch back to SuperBasic once more More
than ene verainn of the editor can he run concurrently {subject to
available memoryl il EXEC is used. [n this case CTRL-C switches
between SuperBasic arul the twn versions of the editor in turn.

Once the programn is oaded it will ask for a Mlename which should
conform o the standard QY03 lename syntax. Mo check is made on tha
name used, bt iF it is invalid a messuge will be issued wheo an sltempt
is made to write the file out, and a different {tle name may be specilied
then if required. All subsequent questions have defmults which are
abtained by just pressing ENTER

The mext questinn asks for the wirkspnce reguiced FI) werks hy
Inading the Mile to be edited into memoiy and sulficient workspaée is
needed to hold all the file plus a smail vviehead The defauit is 12K bytes
which is sulflcient for smail files. The amount can be specified as a
number or in units of 1024 bytes il the pumber i3 ferminated by the
character . If you ask for mere memory than is available then the
question is asked again. The minimum is BK bytes.

You are next asked if you wish to alter the window used by ED. The
default window is normally the same ms the window used In the
initizlisatlon of ED although this may ba altered if required. See-
Appendiz B Br details of how to do this. If you type N ar just press
ENTER then the default window is used. [Fyou type Y then you are given
a chahce to aiter the window. The current window is displayed an the
screen and the cursor keys can be used to move the window around. The
combination ALT and the cursor keys will alter the slze of the window
althaugh there i3 & minimum sire which may be used. Within this
constraint you can specify a window anywhere on the sereen, so that you
can edit a file and do fomething else such as run a SuperBasic program
concurrently. When you are satisfied with the positicn of the window
press ENTER.

Next, An attempt is made to open the file specilied, and if this
sueceeds then the Mile is read inta storage and the first lew lines
displayed an the screen. Diherwise a hltank screen is provided, ready for
the addition of new dala The message "File toa big” indicates that more
warkspace should be specified.

When the editor is running the hottom line of the screen is used as a
message aren apd command line. Any ercos messiages are displayed
there, and remain disptayed until another editar commend is given.

Editnr enmmands fall into two eategorics - immediate commands and
extended commands. lmmediate commands are those which are executer!
immediately, and are specified by a single key or cuntrol key
combination Extended commands are typed in onte the command liné,
and are not »xecuted vntii the ¢ d line is fnished. A ber of




B

“extended eommends may ba typed on a single command line, and any
commands mny be grouped together and groups repeated automaticatly,
Mosti di ds have & matching extended version,

Immediate commiands use the function keys and cursor keys orrthe
@}, in conjunction with the speeial keys SHIFT, CTRL and ALT For
example, detets line is requested by holding down the CTRL and ALT
keys and then ptessing the left arrow key. This is described in this
document as CTRI-ALT-LEFT. anction keys are deseribed as F1, ¥2
sle.

The editor attempts to keep the sereen up to date, but if a further |
command is entered whils it is attempting to redraw the display, the

command is executed at ornce and the display will be updated later, when
there la time. The curvent line i3 always displayed first, and is aiways up
to date.

1.2 immediate commands

Cursor control

The cursor is moved one position in either divection by the cursor control
keys LEFT, RIGHT, UP an DOWN. If the cursor is on the edge of the
screen the text {s scrolled to make the rest of the text visible. Vertical
scroll is carrled out a lina at a time, while horizontal seroll Is carried nut
ten characters st a time. The tursor cannot be moved off the top or
bottom of the file, or off the lelt hand edge of the text.

The ALT-RIGHT combination will take the cursar to the right hand
edga of the current line, while ALT-LEFT moves it to the lelt hand edgs
of the line. The text will be scrolled horlzontally if required. Ina similar
fashion SHIFT-UP places the cursor at the start of the firat line on ths
screen, and SHIFT-DOWN places it at the end of the last lne on the
screen,

The tombinations SHIFT-RIGHT and SHIFT.LEFT tnke the cursor
to the start of the next word or to the space following the previous word
respectively. The text will be scroffed ve.licaliy or horizontally me
required. The TAB key can alsa be used. If the cursor position is beyond
the end of the current line then TAB moves tha cursor to the next tab
position, which is a multipie of the tab setting (initiatly 3). if the cursor ta
over some text then sulficient spaces are inserted to align tha curser with
tha next tah B‘”'“‘"" with'any charucters to the right of the cursor beml
shulfled to the right.

Lnserting text

Any letier typed will be added to the text in the position indicated by the
curnor, unless the line is too long (theare is & maximuom of 255 characters
in a line). Any charnctera to the right of the text witl be shullled up ta
make room, I the )lne exceeds the slze of the sereen the end of the line
will dissappear and will be redisplayed when the text is scrolled
hocizontally, If the cursor kay been placed beyond the end of the line, for
example by means of the TAB or cursor pantral keys, ther spaces are
inserted belween the end of the line and any inserted character,
Although the QL keyboard generates a diffecent code for SilIFT-SPACE

end SIHFT-ENTER thess are mapped to norinal space and BNTF‘R
characiers for convenience.

An ENTER key causes the current line to be aplit at the position
indieated by the cursor, and a new line generated, 1Ethe cursor is nt the
end of o Hre the effect is simply to create & new, empty blank line after

- tha current one. Alternatively CTRL-DOWN may be used to generate a

! blank line after the current, with no split of the current lina taking place,

In either case the cursor is placed an the new line at the pasition
indicated by the left margin {initiplly column one).

A right margin may be set up {using the command SR) so that
- ENTERSs ara autamatically Inserted before the preceding word when the
length of the line being typed sxceeds that margin. n detail, i
character is typed and the cursar is at the end of the line and at the right
margin position then an automatic newline is generated. Unless the
character typed was a space, the half completed word at the end of the
line is moved down to the newly generated line, (Note that if a line has ne
spaces, i.e. it is completaly full of charactars, the whole line of text is
considered to be one “Word' which is then moved down to a new line,
leaving an empty line abavel. Initially there is a right margin set up at
the right hand edge of the windaw used by ED. The right margin may be
disabled by of the EX ¢ nd (zea later},

Deleting text

The CTRL-LEFT key combinatian deletes the charaeter to the laft of the .

eursor end moves the cursor ieft one position. [f the curser is at the start
of 8 line then Lthe newline between the current line and the previous.is
deleted (unless you are on the very first line). The text will be acroliad if
required. CTRL-RIGHT deletes the character at the current cursor
position without moving the cursor. As with 201 200 o o
remalning on the line are shuffled down, and text which was invisible

beyond the right hand edge of the screen may now becoms visible.

The combination SHIFT.CTRL-RIGHT may be used to defete a word
or & number of spaces. The action of this depends on the character ut the

cursgr, If this character is a space then all speces up to the next
non-wpace character on the dine are deleted. Otherwise cheractery are
deleted from the cursor, and text shulfled Jeft, until a space is found. The
CTRL-ALT-RIGHT command deletes all characlers from the cursor to
the end of the line. The CTRL-ALT-LEFT command deletes the entire
current line.

Serolling

.
Besides the vertical scroll of one lne obtained by moving the cursor o
the edge of the screen, the text may be serglled 12 lines vertically by
means of tha commands ALT-UP and AL‘L WHN. ALT-UP moves to
previous lines, moving the text window up;; LT-DOWN moves the text
window down maving to lines further on in the file. The Fd koy rewrites
the entire screen, which is useful If the scrwen is altered by another
program besides the editor Hemember that you can switch out of the
editor window and [nto some other job by typing CTRL-C at any point,
susuming that there is another fob with an outstanding input request.
SuperBasie will be availabie only if you entered the editor wsing EXEC
rather than EXEC__W. {[ there is #nough room in memory you can run
two versions of ED at the same time if you wish.

Repeating commands

The editor r bers any extended nd line typad, acd this set of

extended commands may ba executed again at any time by simply

pressing F2. Thus a search command could be set up as the extended

command, and execated In the nermal way, Il the first occurrence found

was not the one required, typing F2 will cause the search to bs executed

agnin. As moat immediate commands have an extended version, complex -
sets of aditing commands tan be set up and executed many times. Note

that if the extended command line contains repetition counts then the

relevant eommands in that group will ba axecuted meny times each time

tha F2 key is pressed.

13 Extended commnands

Entended command mode is entered by pressing the F3 key. Subsequent
input will appear on the command line at the bottom of the screen.
Mistakes may be earrected by means of CTRL-LEFT and CTRL-RICHT

. in the normal way, while LEFT and RIGHT move the curser over the

d line. The 1 fine is terminated by pressing ENTER.
After the extended command has been executed the editor reverts to
{‘nmedin’e moda, Note that many extended commands ¢an be glvenen a
ari.gle eomevand line, but the maximum length of the command line is
455 characiers. An empty command line is ailowed, so Just typing
ENTER after typing F3 will return to immediate mode.

Extended commands consist of one or two letters, with upper and
lower case Tegarded az the same. Multipte commands on the same
command line are separated ltom each other by a semicolon. Commands
are sometimes followed by an orgument, such as 8 number or a string. A
string is & sequence of {etters introduced and terminated by a delimiter,
which is any character besides letters, numbers, space, semicolon or
brackets, Thus valid strings might ha

Jhappy/ 123 feet! :Hellot: “1/2°

Most immediate commandy heve 4 corresponding extended version.
See the table of commands for fuli details isection 1.41.

Mrogram control

The eommand X causes the editor to exit The text held in storage is
wrttten gut to fite, and the editor then terminates. The editor may fajl to
write the file out either because the fitename specified when editing
started was invalid, or because the microdrive becomes full . In either
case the editor remains running, and s new destination should be
specified by tmeans of the SA command described below. Alternatively
the @ command terminates immediately without writing the tuffer;
confirmation is requested in this case if any changes have been made to
the file. A further command alinws 2 *snapshat’ copy ol the file to be made
without coming aut of ED. This i3 the SA command. SA saves the text to
a named file or, In the absence of & named file, to the current file. For
example:

*SA /mdv2_savedtext/
o

*5h

This command is particularly useful in areas subject to power failure or
surge, It should be noted that SA followed by Q is equivalent to the X

d, Any alterations made bet th anl the Q will cause ED
to request confirmation sgain; H no ultsrl ons have besn made the
program will be quitted immedintély with thu file aaved in that state. SA
is also useful becanse it allows the user to pecily a filename other than
the current one. It is therefore possible to make copies at different stages
and place them In difTerent files. .

The Sh ¢ nd is alsp useful in tion with the B command.
Typing K fotlowed by a filename causes the editor to be re-entered
editing the new file, The old fils wil be lost when this happens, so
conflrmation is requested (as with the § 1) if wny changes to the




“current flla have been

47"t he normal action is therefore to save the
current fils with SA, and then start editing & new file with R. This saves
having to load the editor nto memory again, and means that once the
editor is londed the microdrive containing it cmn be replaced by another.

The U command "undoes” any alterations made to the current line if
possible. When the curror is moved from one line to anolher, the editor
takes & copy of the new line belore making any changes to it. The U
command causes the copy to be restored. However the pld copy is
discarded and » new one made in & number of civcumstances, Theas are

when the cursor is moved off the current tine, or when scrolling in a’

horimntal or vertical direction s petformed, or when any extended
command which slters the current lne is used. Thuy U will not "undo™a
delete lins or insert ling command, because the cursor has been moved
off the eurrent line. : .

The SH cornmand showa the current state of the editor. Information
tuck a» the value of Lab stops, current margins, block marks and the
rama of the file baing edited is diuplayed. Tabs are initiaily set at avery
threa columns; this can be changed by the d ST, followed by n
number n, which sets tabs at every n columns. The loft margin and right
margin can he tot and raeset by S and SR rommends, again followed by a
numbar indicating the column position. The teft margin should not be set

_ beyond the width of the screen. Thé EX command may be used to extend

wa

:margins; once this command is given,ne account will be taken of the

right margin on the current line, Once the cursor is moved olf the current
line, marging are ¢nabled once more. To eatend ‘more than just the
current line, use the SR cornmand. The right hand margin may be set
beyord the width of the window or screan. The mavimum width is 255.

- {See also 1.2 Tnaerting text?. :

Block control

A block of text can be identified by means of the BS (block start) and BE

{block end) commands. The ecursor should be moved to the first tine
requlred in a btoek, pnd the BS command given. The cursor can then be
moved to the last line wanted in the block. by curser contral commands
or in any other way, such as searching. The BE command is then used to
mark the end of the block. Note, however, that if any changs is made to
the text the block start and block end become undefined once more, The
start of the block must be on the same line, or 1 tine previous ta, the line
which marks the end of the bluck. A block always containa aill of the
lina(s) within it. ' :

Ouce a block has been idantified, a copy of it may be moved into
anather part of the file by means of the 1B (indact block) command. The
previously identified block is replicated immediately after the currert
line. Afternatively a block may be deleted by means of the B3t comnmand,
after which the bleck start and and values are undefined. It is not
possibla ta insert & block within itself.

Block marks may also be used to remember a place In a file. The 5B
{show block) comnmand resets the screen windaw on the file so that the
first line in the block is at the top of the screen.

A block may also be written to a file by means of the WB command.
The command is followed by a string which represents a file nams. The
file is created, posaibly destroying the pravious contents, und the builee
written to it. A Mile may bs inserted by the IF command. The filename
glven ms the argument string is read into storage immediately following

the evrrent line.

Movement

The command T moves the screan Lo the top of the [iie, 3¢ that the first
line in the file is the first line on the scresn. The B command moves the
screen to the bottom of the file, so that the Inst line in the [ie it the
bottom line on the screen il posaible. ¥ ° :

The commands ¥ and P move the cursor to the start of the next lins
and previous line respectively, The commands CL sand CR move the
cursor one place to-the left or one place tths right, while CE places the
cursor at the and of the current lne, and CS places itat tha start.

It is eommon for programs such as compilers and assemblers to give
line numbers to indicate where an error has been detected. For this
reasen the command M is provided, which is followed by a number
representing the line number which iy to ba located. Tha cursar will b
placed on the line number in question, Thus M1 [ the same as the T
command. If the line number specified 1s too large tha cursor will ba
placed st the end of tha fils.

Searching and Exchanging

Alternatively the screen window may be moved to a particuler context.
The command F ls followed by a string which represents the text to be
located. The search sterts at one place beyond the current cursor posltion
and continues farwards through the file, 1f found, the curaar is pleced at
the start of the located string. To search bachwards through the text use
the command BF (backwardas find} in the same way a3 F. BF will find the
last oeeurrence of the string before the current cursor position, T find
the enrliest occurence cae T followed by F; to find the last, use B followed
by BF. The string aftér F and BF can be omitted; in this case the string
specified in the lest F, BF or E command s used. Thus

L1 ] ./thlt/

T
A -

TR

wil) siarch for "wombat’ in & forwards direction and then in a revarse

divection.

L

-

The E (sxchange) command takes & string l;ollowed by further text
and & further delimiter cheracter, and causes the first atring to be
eaxchanged to the last. Se for example =

. B fuombat/zabra/ i o

would causa the letters 'wombat’ to be changed to *zebra'. The editor will
start searching for the flrst string at the current cursor posltion, and
continues through the file. After the exchange is done the cursor is
moved Lo after the exchanged text, An empty string is aHlowed as the
search string, specified by two defimiters with nothing betwaen them. In
thia cane the second string is insertad &t the current cursor position. No
account is taken of margin settings while exchanging text.

A variant on the E nd in the EQ d. This queries the
uzer whether the axchange should take place before it happens, If the
response is N then the cursor is moved past the search string. If the
reaponsa is ¥ or ENTER then the change talies place; any other responae
(except F2) will cause the ¢ d to ba abandened. This d is
normally only useful In vepented groups; s response such us § can be
used to exit from &n infinite repetition.

All of thess commands normally perform the search raking m
distinction between upper and lower case. The command UC may be
glven which causes all subsequent searches to be made with cases
equated. Once this command has been given then the search string
"wombat” will match *"Wombat®, "WOMBAT", "WoMbAL" and so on. The
distinction can be enabled again by the command LT,

Altering lext

The E command cannot be used to insert a newline into the text, but the |
and A commands may be used instead. The | ¢ d is followed by a
string which is inserted as a complets line befora the current line. The A
command is also followed by a string, which is inserted after the current
lne. it 1s possibla to add control characters inte a file in this way.

The 5 command splits the current line at the cursar pesitivn, and acts
just as though rn ENTER had been typed in immediate mode, The J
command joina the next (ine onto the end of the current ane,

The [} command deletes the current line in the same wny as Lhe
CTRL-ALT-LEFT command in immediats mode, while tha DC cammeand
delates the character at the cursar I the same way a3 CTRL-RIGHT.

Repeating eommgnda T ' ‘ :

Any command may be repeated by pr_lcltlinz it with a number. For
example, T

& & /alithy/brilllg/

will change the pext four occurrences of slithy® to brillig’, The screen is
verified after each command, The RP (repeat) command can be used Lo
repent a command until an error is reported, such a3 reaching the end of
the fite. For example,

AP B /ellithy/brillig/
will change all occurrences of “stithy’ to ‘brillig”.
Commands may be grouped together with brackets and these
command groups executed repeatedly. Command groups may contain
further nested cornmund groups. For example,

RP ( P /bandersnakch/: 3 (IB: M)}

will insert thres copies of the current block whenaver the atring
‘bandersnateh” is located.

Nota that some cemmands are possible, but stlly. For example,
RP SH 60 ' ’

will sat the right margin to £0 ad infinitum, However, any sequence of
extended commands, end particalszly repeated anes, can be intarrupted
by typing sny character while they nre taking place, Command
sequences are Also abandoned if an error oceurs.

o



1.4 Command list

In the extended command list, /s/ indicates a steihg, AV Indicates two
sxchange strings and n indicates o number,

(mmadists commands

F2 Repeat last extended cornmand
Fl _ Enter extended mode

Fd ) Redraw seresn

LEFT Move cursor left

SHIFT-LEFT Move eursor to previous word
ALT-LEFT Move cursor to start of line
CTRL-LEPT Delete left ons character
CTRL-ALT-LEFT Delete lina

RIGHT Move curser right

SHIFT-RIGHT
ALT-RIGHT

Move cursor to start of next word
Move cursor to end of line
CTRL-RIGHT Delete right one character
CTRL-ALT-RIGHT Delete to end of line
SHIFT-CTRL-RIGHT  Delete word to right

up Move cursor up
SHIFT-Ug Cursor to top of acreen
ALT-QP Seroll up
DOWN Move cursor down
SHIFT-DOWN Curaor io bottom of screen
ALT-DOWN Seroll down
CTRL-DOWN Ensert blank line
Bxtended Commands
A st Insert lina alter current
B Mave to bottom of fite
BE Block qndntcurwg_‘ _
BF Backwardyfind . iy
s Block start at cursor
CE Move cursor to-endof line
oL Mave cursor ane pasition left
CR »  Move tutsor one position right
Cs Move cursor toslastofling
D Dalete current line~
. DB Tielete hlack L
De Delete chatacter at curaor
Ehwits Exchenge s into o .
EQ At/ Fxchange but query frst
EX Extend right margin
Fiaf Find string s .
[FY Insert line hefore current
I8 Insert copy of biock
IF i Insert filen
J Join current line with next
Lc Distinguish between upper and
lower case in searches *
Mn Move to linan :
N Move cursor ta start of next line
P Mave cursor to start of previous line
Q Quit without saving text
Ris Re-enter editor with file s
RP Repent untll error '
5 Split {ine at eucsar
5A fus Save text to file )
SB . Show block on scresn
SH - Show informetien -
SLn Set left margin
SRn Set right margin
STn - . Settabdistance -
T ) Move to top of file
H] ' " Undo changes on current fine
uc Equate U/C and Ve in searches )
WB i Write block to files i
X Exit, wri.ting text back

Chapter 2: The Macro Assembler o7
X L

2.1 Introduction

.Tha Sinciair QL contains & Motorols 83008 microprocessor which was
deslgned to suporseds the MCB800 and MCE809 processors. It In a

byte-addressed machine with a 20 bit address bus, giving it an address .

spuce of | megabyte. It hes &t any one time 16 32.5it rogisters, 8.of which

are specialised for arithmetle type operations {(data regiaters, named

‘DO-DT), und the other 8 of which mre specinlised for uddressing
operations (address ragisters, named AD - A7) AT {(synonymoun to 5P) i
denignated us the Stack Pointer.

It han two operating states (User and System), the second of which i
privileged, and has its own, separate stack pointer. This means that
there are in fact 9 address registers, only 8 of which are visible at uny ons
time. In addition to the genéral purpose registers, there Iy a Z4bit
Program Counter (PC), and & 18-bit Status Register (SR} lncorparating
the &-bit Conditlan Code register (CCR).

‘code produced by the

Like the MCG309, the MC85008 han a large collection of addressing
tnodes, and addresses are specified by using one of the 12 Effective
Address types, the assembler cods syntax of which s described later. The
MCE8008 [s capabls of perfarming B, 16 and 32 bit arfthmetie, und most
instructions have a sizs qualifier, specilying the stre of the operation to
be performed. .

22 Running the Asaembler

The assembler conalsts of three overinge, and will normally require moet
of the availabls mamory of an unexpanded QL. Thus [¢ 1 not possible Lo
run the assembler with & lerge SuperBasle'program or the editor In
memory unless the QL has expension RAM fitted. it may be possible to
load the firat assemblar overlay with little spai® RAM, but the axsembler
will not be abls ta load the second {and lazgest} overlay in this case. It is
un weing the EXEC or EXEQ_ W command i follows: :

BXEC_W mdvl_sam

' .

See the description of the editor for & fuller diseussion of the differance
betwaen EXEC and EXEC__W, Oncs the prograim has loadsd it will ssk
for the name of the source file. This fis should contsin s sultable
assembly Ianguage program, This will consist of  mizturs of instruction
opcodes and directives, symbolle namas and labels, operators and other
special symbela. This itle must be provided and must axist, Note that the
assemblor will require accevs to the microdrive from which It was londed
whilst 1t runs, 36 the normal course of action is ta kesp the sources on one
Ixderodrive and the assembler on another. The sasembler can be londed
from either drive, . .

The bler then proceeds to ask a ber of further questions,
all of which bave & dafault value which is ussd i just ENTER is pressed,
The first of thess is o detsrmine whether an assembly listing fs
required, and if so whers it s to be produced. The initial question asks if
a listing bs neaded; the default Is N which medns that no listing will be
produced. in this case If any srror is detacted the line In error and the
$tror message will b displayed In the window, if the Paply s Y them o
lurther question iy ashed toncerning the destination far the lating, The
defaclt s to produce the listing on the serven, and [f ENTER ls pressed
then thls is asaumed, When the lsting ts produced on the scrasn, then na
page headings are printed. If a fite nams is specified then this will be
userd The fils may cefor to s microdrive fils or to & serial fne device such’
a8 sorl to which a printer Is connected. In this case pagh headings are
produced at the top of each pege, and dirsetives such as PAGE (sen_
Below) wili corsa & page throw. Nobé that tn ordar to copy & listing saved
i saleradrtin o w peinter COPY__N rather than just COPY should be
used, T

A bly listings conteln all the 1ines in the input fils which are not
disabled from being printed by slther NOLIST.directive or becausa.the
line contains & dirsctive which ia not echoed. The output providas the

‘nddzens or relative offsst followed by the code genarated, This Is followed

by & space or an B If the line In in error. The line Auraber and the

‘raflaction of the input taxt makes up the rest of the ne, If the line s the

result of & matro expansion then the line number will be followsd by a
plus algn " +7). If there are any errors then & new page Ia piven at the end
of tha Usting detalling the srrer, with a full English ervor mensage and g
refezence to the Hne number.- ]

‘The next question concerns the coda flla. This will contain the object
bler. The default Is that no code output s
required, 45 nons will be produced: this is vseful {f « simple chack on the
syntax of a program Ix required, or perhapa juat an astembly listlng 1a
needed, ITa flle name i glven then an attempt [s made ta open it, and the
question is asked again if this faily,

The final stage is to detarmine whether the window used by the
assembler 1s to bs changed. The reply ENTER or N means that the
defsult window 1s to be used, The default window Ia normatl ¥ the same ay
the Initlal window, but this may ba changed. See Appendix B for detafly.
IT'Y Is typed then the windaw is clésred and It may be moved or changed
in size by means of the cursor eyy. The cursoer keya by themselves move
the window, while ALT pressed in conjunction with the cursor keeys will
alter the window size. Once the window is suitably dafined, ENTER will
proceed with the assambly.

The output file may be in one of four different formats, depending on
the assembler program, The formats may not be mixed. The flrst format
Is position independent code. In this case the output will be blnary code
which can ha loaded anywhers in memory. In order ta produce code which
can be EXECed the file must be position independent, us there 1s no way
to determilne whers in memory the code will be loaded. It ix narmally
Rood style to write programs as position independent if at all possible,
Code will be produced as pasition independent If ORG is not rpecified and
s relocation information is generated. .

The d case in relocatabl code. This is produced when ORG has
hot been specifled but when ralocation information Is generated,
Relocation Information s produced when refarance s mads to a Isbel
which cannot be computed whila the assemblar Is running, but which
willonly be known when the program Is loaded. For exampls, -

bDC.L  FRFD

t
FHED BSR.S MARY



In this cass the value of the labal FRED cannot be specified relative to
the program counter as MARY is, ard the address represented by FRED
will not bs known until the program is loaded ints memary. The
reference to FRED requires ralocation. This is performed by the
assembdler in the following fashion. The output file in produced in &
speciel format which containa the code and the relocation information.
This [s preceded by & emall section of code (a relocator) produced
automatically from the assatnbler. When tha eode is run.szecution will
start at the frst instruction, which s part of the ralocator. The celocator
will use the relocation information to modify the program so the
reference to FRED above does indeed refer to the Instruction required.
Onee all such relocation information 13 dealt with, the Nirst instruction of
the user's cods is jumped to. The sffect of this la that relocatable code
should execute a8 expected, but if the path of the coda 1s traced with a
debugger then the relocator will be seen ta run befors the main user
pregram. Relocatable code can be run via EXEC or CALL.

The assembler can also produce code in sbanlute format. Absolute
cods will only run in one region of memory and will nob work unywhare
¢lze. It i wpecified by using the ORG directiva which s followed by a
reference lo the ficst location to be used For sxample, space might be
slloeated via the RESPR SuperBaale command, and & note taken of the
value returned. The program eould then be assembled using the bass of
the resident ares us the argument to the ORG directive. The resulting
abwoluta cods ahoutd be loaded Into the tesident area vis LAYTES and
CALLed. The program may not be EXECad and will not run st euy other
lotation, I possible absolute format should be evolded because of thess
rastrictlons, The two previcus formats may be CALLed or EXECed and
wre henos much mora flexibls,

- The lnal format.ls used il any sxternal names are u:od. either as an
sxterntl reference or an external definition, These will be usad to link
gactions of cods written in assemblar or {n high level languages. The
gutput Is not directly sxecutable but must be passed a linker to
b# combined withotharmchuctlm'l‘hhﬁmmthpmduudﬂmﬂl’w
xRBF argused. .

The nssambler is & two pass assambler, telding the source text twice,
firatly to construct a symbol tabie and macevo definitions, and secondly, to
pdm anource listing und object mndu.lc

Finally, once the assemblar has Anished, It asks
More files to aysemble [T/N] ?

If ¥ s replied, the whals serles of questlons at the beginning of this
section is repeated. A reply of N ends sasembly and takes the urer out of
the assamblar, There {s no default, Le. & repiy of ENTER lesds to tha
question being repeated until Y or N In given. However, if the last
assembly fally from m fatal’error, the question 1a not ssked. The
assembler will not continue after a fata] srror.

2.3 Program encoding

A program sccaptable to the ammblcr ul:u the form of & series of input

liney that are: .
. -.*:
al Comment or Blanh linea )
b) Executahle Instructions "
¢} Assembler Directives N
! A

Commants

Comments are introduced into the program in one of two ways. If the
first character on tha line 1s an asterisk (**"}, then the whole line is
treated a3 comment, Also, text after an instruction ur assembler
directiva is treated as comment, provided it is preceded by at least one
blank character. Blank lines are also trested as comments by the
assembler. .

E Tes of C: ts:

¥

* Thig entire line ix & comment
FRED MOVEQ.L #16,D0 Cosment followlng instrucclon

-
PAGE Move to the top of a new page

Executable Instructions
The specification. of the executable inatructions is given in (ult in the
references provided in the preface and is not covered here. The source
statements have tha general overall format:
" ILABEL} OPCODE [OPERANDis) [COMMENT]
ench flald being separated from the next by at lenst one blank character.
Label Fleld

Alabelis a user symbol which sither _

5

‘),,h Starts in the first column, terminated by at ‘lonst one 'hlnnk
-+ gharwcter-or pnewline, or
b} g Stasts in ny column, and is terminated with a calon ("),

if & label is present, then it must be Lhe first non-blank ttem on the line.
The label is assigned the value and type of the program counter, i.e. the
memory address of the first byte of the instructlon or data being
refarenced. Lahals are aliowed on 81l instructions, knd so1ne directives,
See the specificgtion of individual directives for whether a label fTeld is
allowed, Opcodes which are utes of a macro may not have a label fleld,
although the same effect is obtained by piacing the label by itzelf on the
lina before.

N.B. Labels must not be Instruction names, Directives ar Register
names, and must not be multiply defined,

Opcode Fiald

The Opeods field follows the Label fleld, and i separated from it by at
least one blank character. Eotries in this field are of two types. Firatly,
the MCG8000 aperation codes, as defined in the MCGE0DD Uiser Marual,
and secondly, Assemhbler Directivas. For instructions snd directives
which can operate on more then ons data size, there is an optional
Size-Specifier aubfield, which ia separsted from the apcode by the peried
(".") cheracter. Possible site speciflers are:

B - Byte sized data /8 bits)

W . Word sized data {16 bits)

L - Long Word sized data {32 bits)
or Long Branch specifier

5 - Shkort Branch apecifier

The size specifier must match with the instruction or directive type being
used,

Operand Field

1T present, this field contains the ons or more oparands to the Instruction
or directive, and must be separsted from it by at lamsk one blank
character. Whers two or more operands scer in this flald, they must be
separated by the comma character (°."). The operand oM Is terminated
by the blank 7 newline characters, 30 ro blanir. chartcurlm allowed in
this field,

Comment Field

If present, anything after the terminating blank charmcter of the oparand
field is ignored, and hence can be treated a3 comment.

2.4 Expreasions

a sion ll & combination of aymbols, consjants, _algebraie
xramnd parentheses, and ean be used to apecify the oparand fieid to
1mtructlnm or “directives, . Ralatlve symbols may be included in
.;presawnl. but they can only be operated on by a subset of the
oparatarl

'op.nm
&l;cbpenwu available, in decroasing order of precedance are:

a) Menadie Minus {*.%)

b) Lahift, Rehift ("< <" and "> >")
€) And, Ori{~&" and "I")

d) Multiply, Divide ("*" and "/}

8) Add, Subtract (" +" and *-%)

The precedence of the operators can be over-ridden by enclosing
sub-expressions in parentheses. Operators of equal precedence are
avaluated from left to right. Nots that thers should not normaily be eny
spaces in an expression, as the space will be regarded as a delimiter
between one field and ancther.

Dperand Typet for Cperators

[n the following tahle, abaoluts symbols are represented by “A“, and
relative symbols by “R*. The posslble oparatorfoperand combinations
ars shown, with the type of the resulting value. "x" indicates an error.
Tha Mensdic minus operator is only vatid with an absolute sperand.

Tandu :
Operators % T & opcr Ao K | Bop &
* A T o R 3
- A A L R
o A % - x *®
7 A [3 ] x
& A X [ x
[} A x X X
bt A x . X x
<< A x x [
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Symbols

A symbol is a string of charactarw, the first of which must be alphabetie
"A"E"), "@", or period {".") and the rest of which cars b any of thase
characters or alse numeric (*07-"9") or the underline character (" .In
all symbals, the lower case characters {"&™."s™} ara treated as
synonymaut with their upper case equivalents. Symbols can be up to 30
chnractars in length. alf of which ars cignificant, The aseemblar will talka
symbols longer than this, and truncate them to 30 characters, giving u
warning that it has done so, The Instruction names, Directive names,

Register names, and special symbola CCR, SR, SP and USP cannot bt
used as user symbols. A aymbol can have one of three types:

Absolute _ -
Ya) The symbol was SET or EQUated to an Absoluts
: value .

b} . An ORG sutement prmdeﬂ. the defmihon of the

o symbel . : K ._‘..

Relative

2 ‘The symbol was SET or EQUated to x Relative value

by A RORG statement preceded the definilion of the

. - symbol

€ - Nelther ORG nor RORG wes used (De.t'ault is RORG
$0)

Reglater

1) The symbol was set to a register name using EQUR
(This is an extension from the MOTORDLA
specification).

There is a spacial symnbol "*, which has the value and type of the current
program counter, i.¢. the address of the current instruction or directive
being dealt with, .

Nuinbers
A number may be used a9 a term of an expression, or a8 a singls valus
Numbars ALWAYS have absclute values, and can take one of the
following formata:
Decimal (& atring of decimal digita)
Example; 1234
Hexadecimal ("§” fotlowed by & string of hex digita)
Example: $89A8

Binary {"%" fotlowed by zeros and ones)

Example: 10110111

ASCI Literal (Up to 4 ASCII characters within quates)
Examples: "ABCD* * Man”y

Strings of less than 4 chauchrs are justi.ﬂld to the rixht. with NIJL
being used a3 the packing character.

Ta ohtain a quote character in the string, t¥o quotes must be used.

2.6 Addressing modes

Uhe eifective addressy modes define the operands té instructions and

fyctives, and there in a detailed description of them in the references

ve. Addresses refer to individual bytes, but instructions, Word and

Long Word references access more than one byts, and the address for
these must be word sligned.

7 In the following table, "Dn" represents one of the data registers
{D0.D7}, “Ac” represents one of the address registers (A0-AT end SP),
"a" repr ts an absolute expressi "™ repr ts a relotive
expression, and "Kn" represents An or Dn, with an opticnal ", W" or "L"
sien apecifier. The syntax for each of the modes is as follows:

Address Mode

Deacription and Examples
Dn Data Registar Direct

ag. MOVE DoDt -
- a4 v "t"
» An Addyess Register Direct ‘3i
eg. MOVEA AoAlL -

. - .
{An) Address Reglater Indirect .

&g MOVE D0.{AI)

[An)+ Address Register Indirect Posk [necrement
g MOVE (AD+.D0

«{An) Address Register Indirect Pre Decrement
oz MOVE DO, M?) .

atAn| Address Register Indirect with Displacement
eg.  MOVE 20{A0),D!

Addreas Register Indirect with Index
e.g. MOVE 0(A0,D03,D1
MOVE 12(AL,A0.L).D2
MOVE 120{A0,D3.W), D4

eiAn.Xn)

Description and Examples

W Moda
a Short absolute (16 hits)
i eg  MOVE $1000,D0 R
2 Long absolute (32 bits}

eg. MOVE $10004,D0

r - Program Counter Relative with Displacement
ey MOVE ABC.D0 (ABC is relativa)

HXm Program Counter Relative with [ndex
&g MOVE ABC{DO.L),D1{ABC is relative)

#a Enmediate daka
ed. MOYE #1234,D00

usp
CCR ) Special addressing modes
SR )
g MOVE A0,USP
MOVE DO,CCR
MDVYE DLSR
2.6 Dircctives

All assembler Srectlves {with the e:r.ception of DC) wre instructions to
the assembler, rather than inatructions % bé transiated into object coda,
They aze {irat latad hy function, and then dexcribed individuslly.

L

Note Lhat labels arg only allowed on Jirectivu whare shown. For
example, EQU It allowed a tabal, 1t [a optidnal for ORG but not allowed
for LLEM or TTL,

Assembly Conlrad
ORG M.aniut! origin
RORG S Relocatsble origin
Sezn Size of data area
END Program end
Symbol Definitiag
EQU Asgign perimanent value
EQUR Assign permanent register value
SET . Assigntemporary valua :
Data Definition
DC. Define constants
DS_' Define atorrge
Listing Control
' PAGE Page-throw to Iiﬂ.irig
LiST Ennbile Hating
NOLIST (NoL) Disable listing
5PCn Skip n blank lines
NOPAGE Disuble paging
LLENn Set linte langth (60 <= n < = 132)
FPLENn Setpagelength{Z4 <= n<= 100}
L . Set progrem title {max 40 chars}
NOOBJ Disable object code output
FAIL . Cenerate an assemhly error )
Conditional Assembly _
cNoP Conditional NOP for slignment
IFEQG Assemble ifequal "
IFNE Assamble if not eqgual
ENDC ' End of canditional sssembly



pacro Diractives
MACRO - Define & macro name
ENDM End of macro deflaition
MEXIT Exit the macre expansion
External Symbols
XDEF Define external name
XREF " Reference external name
General Birectives ,
GET "<file>" Insert file in the source
Aszsembly Control
ORG Set Ahsolute Origin
Format: [iabel] ORG absexp

The SO b cuuive cilanges e prugram counter to the value specified by
the absolute expression in the aperand field. Subsequent statements are
assigned abzolute memory locations, starting with the new program
counter value. The optional symbal "label™ will be aasigned the value of
the program counter AFTER the ORG directive has been obeyed.-

RORG Set Relative Origin
Format: [1abel) RORG ahsaxyp

The RORQ directive changes the program to be of refocatable
iype, and to have the value given by.fghsenp”. Subsequent statements
will be assigned relocatable memory locatlans, starting with the value
assigned to the program eounter. A ng in relocatable sections is
done using the "program counter relative with displacement” addressing

»

1f neither an ORG nor 2 RORG direetive is specified, relative mods is
assumed, and the program counter will start as il & "RORG 0™ were
present. Assembler modules which are to run via EXEC must be
relecatable, so this default:value is normally corvect. The label value
assignment is the sams as for ORG.

BIZE Size of data area
Format: SIZE namber

The SIZE directive telly the assembler the size of the data area ta write
into the code (ile, and which will hance ba allacated to you when the job is
run via EXEC. A Job initinted in this way will he sterted with register A6
pointing to the base of the code, (AG,A4.L) will point to the hase of the
data ates and (AG,A5.L) will point to the end of the data area. The stack

_pointer will normally run down [rom the top of the area lowards ths
battom: any other space ¢an be allacated from the bottom upwards. Johs
should normally make use of the deta area for memory storage by setting
up suitable offsets on {A6,A4.L) or some other regioter initialised to this
valus. The default size of the data ares if the SIZE directive is not given
is 500 bytes, Tha number spaci{ied after the SIZE directive is the new
vwilue ypecified in bytes. ’

END End of program
Format: [label} END

The END directive tells the rssembler, that the soirca is finished, and
quent source ststements are ignored, Tha END directive
encountered during the firet pass of the assembler causes it to begin the
nd pass. If the end of file is detected befors an END directive a
‘warning message is given. Il the label field is present, then the value of
5.: current program counter is assigned to the fabel, before the END
directive is executed,

Symbal Definition

EQU Equate symboi value
Format: 1abel EQU exp

The EQU directive nssigns the value of the expression in the sperand
lield to the symbot in the label field. The value assigned is permanent, so
the label may not be defined anywhere eise in the program. The
expraasion must not contain forward references.

EQUR Equulte register value

Format; lahet EQLR register

This directive allows the user to equale one of the processor registers
with m ussr symbol. Only the Address and Data reglsters are valid, so
special symbols like SR, CCR and USP are illegal here. The register
assigned is permanent, 8o the label connot be detined anywhere else in
the program. The register must not be a lurward ceference to ansther
EQUR statement, )

SET Set symbol value

Format:  label SET . exp

The SET directive assigns the vatue of the expression in the operand
field to the symbol in the 1sbel fleld. SET ip ldentical ta EQU, apart from
tha fact that the nssignment is temporary, ind can be changed later on in
the program. The expression cannot contain forwerd referances, and no

forward references are allawed to symbols which are deflned using SET.

Data Definition

DC Define Constant

Formet; [1zbel] DC.B {ist
[labal] BC.W list
[label) oC.L list

The DC directive defines a tant value in memory. it may have any
number of operands, separsted by commas (7). The valoes in the Hast
must ba capable of being heid in the duts location whese size is given by
the sita ypecifier on the directive. [f no size specifler is given, a default of
“W" {s assumed. If the alze ia ".B", then thare is ome other dats type
which can be used; that of the ASCII string. This 1s an arbitrurlly long
series of ASCI charactery, contained within quotation marks. As with
ASCH literats, il a quotation mark is required in the string, then two

- must be sntered. I the size is " W= or *.1.", then the assembler aligns the

data onto e word boundary.

ps Define Storage T

Foymat: [label] D38 ahsexp ]
[labell DS.W absexp v
[label} DSL absexp

The DS directive is used to reserve memery locations, but does not
initlalise them in any way. The smount of space allocated depends on the
data size (given by the size specifier on tha directive}, and the valus of
tha expresslon ln the operand fietd. This is Interpreted as the number of
dats iteras of that size to allocate. As with DC, if the size specifier is " W~
or ".L", the space is aligned onto » word boundary; thus “DS.W 0" will
have the effact of aligning to a word boundary onlty. See CNOP for 8 moze
general way of handling alignment. If no size specifier is given, & default
of "W [s assumed.

Listing Control

PAGE Page Throw
Format: PACE

Unless paging has been inhibited, advance the assembly listing to the
top of the next page. The PAGE directive does not appear on the output
bisting.

LIST Enable Listing -
Format: . LIST

The LIST directive enables the production of tha nssembly llsting file.
Listing continues until either an END or a NOLIST directive is
encountered. This directive is only active il & listing file is being
produced. The LIST directive does not appear on the cutput listing.

- +
. )

NOLIST  Disable Listing .

Format: NOLIST
NOL

The NOLIST directive (for which NOL is & syronym), disahles
production of the assembly listing file. Listing ceases until either an
END or a LIST directive is encountered, The NOLIST directive does not
appeat on the progeam listing. .




SPC Epace Blank Lines
Format: SPC number
The SPC directive outputs the number of blank lines givern by the

operapd field, to the assembly listing, The SPC directive does not appear
on the program listing.

NOPACE  Dizable Paging _ -
Formet: NOPAGE
The NOPAGE directive dis‘nbléu the printing of page throws and title

headers on the bly listing. It is on by default if listing is ta a file or
device, and off by default if the llating 13 to the screen.

LLEN  SetLineLength
Format: ’ LLEN " number .

The LLEN directive sats the line length of the assembly listing file, to
the value given in the operand field. The value must lia between 60 and
132, and ezn only be set once in the program. The LLEN dlmti\rl i not
Hsted. The default is 132

PLEN Set Paga Length
Formeat: PLEN number
The PLEN directive sets the page length of the assembly listing file, to

the value given in the operand fieid. The value must lis between 24 and
1G9, and can oniy be set once in the program, The default is 80,

TTL Set Program Title

Format: TTL title string

The TTL directive sats the title of the program to the string given in the
operand field. This string is used as the page heading in the assembly
listing. The atring starts at the first non-blank character after the TTL,
and continues until the end of line. It must not be lenger than 40

:har:u:l.an in length. The TTL directive does not appear on the program
isting.

NOOBS Disable Object Code Generation
Format: NOOBS
The NQORF directive disables the productlon of the uhject coda file at the

end of nsserably. This directive disables thé production of the code file
even if s file name was specified when the assembler was started.

FAIL Generate o user error ~
Format FAIL ) '

The FAIL directive causes the assembler to fag an error for this input
line,

Conditiosal Assembly

CNOP Conditional NOP
qumal.: {label] CNOP - number, number
This directive is an extensllm from the Motarola standard and allows a
section of code to be aligned on any boundary. In particular, it allows any
dnta structurs or entry peint to be aligned to a long word boundary.

The firet expression represents an offset, whils the second expression
represents the alignment required for the base. The cods is aligned to the
specified offaat from the nearest required alignment bopndary. Thus

CNOP 0.4
will align code to the next long word boundary while
CNOP 2.4

will afign code lo the word boundary 2 bytes bayond the nearest long
word aligned boundary.

(FEQ Assemble if Equal

IFNE Assemnbia if Not Equal
Format: IFEQ . absexp
IFNE |'hsqxp
The [FEQ nnd IFNE directives ace used to enable or disabl bly

dependlng on the value of the expresaion in the operand field, The value
is sasumed to bs EQUAL if it is rero, and NOT EQUAL otharwlse. Thus
the asaembly ia disasbled if the operand 18 non zero for IFEQ, or sero for
IFNE. The conditionat hly switch ramaing active until a matehing
ENDC statement is found. Conditional assembly switches ean be nested
arbitrerily, wnd each leve] of mtin; must ba terminated by & matehing
ENDC.

ENDC End conditional gsssmbly
Format: ENDC

The ENDC directive is used to terminate conditional assembly, set up
using the IFEQ and IFNE directives. ENDC matches the moeat recently

ntered 1PE0 o IFMT

Tnicur reG ol

Macre Divectives -~

MACRO . Starta macrodefinition
Format: label hglﬁCRO

This introduces & macro definition, which is terminated by ENDM. The
mucro is given the mame of the label, and subsequent uses of that [abek as
an operand will causs the contents of the macro to be expanded and
inserted into the source code. A macro can contain any opcode, most
assembler directives or any previously defined macro. When a maero
tabel it used a3 an operand it may not have a label field on the same line,
although an otherwise blank line containing a label may be placed before
the line to get the required effect. Code generated by macro expansion is
marked with a'+"sign in the Jlsting. Whan 2 macro name is used it may
be followed by a number of arguments, separated by commas. If the
argument is to contain a space {for exnmple, a string containing a space)
then the entire argument must be enclosed by "<’ {less than) and *>'
{grester than} symbols.

The source code entered after a MACRO directive and before an
ENDM directive is stored up and saved as the contents of the macra. The
eode can rontain any normal source code; in addition the symbol ¥
(backslash) has a special meaning. Backslash followed by & number n
indicates that the value of the nth argument is to be inagrted into the
code. [f the nth argument is omitted then nothing is insarted. Backslash

" foliowed by the syraboi '@ will cause the text @nnn' to be generated,

where nnn is the number of times the V@ combination has been
encountered, This is normally vsed to generate umquc labels within a
mm:m

Macro definitions may not he nested, i.e. a macro cannct he defined
withln a macro, aithough a previously defined macro may be callad,
There i3 a limit to the level of nesting of macro calls which is currently
setal ten.

Macro expansion stops when the and of the stored mscro taxt is
encountered, or when an MERIT directive is lound (see below).

ENDM Terminate » macro definitlon
Format: ENDM

This terminates a macro definition introthéd by & MACRO directive.

MEXIT Exit [rom mscro axpansion -

Format: MEXIT

" This directive is used to exit from macro expanision mode. It ia normally

used in conjunction with the IFEQ and IFNE directives, and sklows
tenditional axpansion of macros. Once the directive is sxecuted, the

bler atops expanding the currant macro 8y though there was no
mors stored Lext to include.

External Symbols
XDEF "=fine an internal label ns an external entry point
Foxmat: XDEF

label [ label]



+ print prompt '
I

One or more [ebiels may follow the XDEF directive; they may be absolute
of reloeatable buk the name riust be less than 8 characters. Each label
defined here will generate an extgrnal symbel definition. References to

' MOVEQ  #18,D2 Length.of string
tha symbol ean be made in other modules (pessibly {from a high leve! MOVEQ p=1,D3 " Infinlte timeout
lenguage) and the references satlsfied by s linker. If this directive or the ' LEA.L PROMPT,AL Polnter to string
next ls used then the code producad by the bler is not directly QDpos 10 SSTRG,J Print prompt
executabls, . , . ) . -

XREF Defing an external name : Read reply
X ’ ' LEA.L BUFFER,A)  Polnter to buffec
Format: XREF label {,inbel] LEA.L 2(A3) Ml SKip Elcst word
Dine or more labels which muat not have been deflsled elsewhere in the HOU:Q :;DQE:NB 3 :::Et?noﬁtb::h't
program follow the XREF directive. Subsequent uses of tha labsl must be N 0no - o ob t""u; a gats zet
at toeations aligned to a word boundary and will cause an external MOVE.W D1, (A3) s“: no. of bytés read
yeference to be generated for that label. The label will bo used ns if it . . ot : ¥ :
referred to en absolute valus, and the actual value used will be filled in s print :
from another modyle by the linker. The value may only be used where a , Print massage .
32 bit or 16 bit value would be valid. The kinker will also generate any )
relocation information that mey be required in order for the resulting ’ ﬁgf:g :Einfu ?:??:2‘:{1,:::;“ ¢
code to be relocatable. ' ) : LEA.L MESS. AL Polnter to nessage
External symbols are normally used as follows. A routine in one g£§ :g_gi-rnc.a gi::: :;“!q'
program segment is apecified aa an external definition by placing a tabel MO?EOH ’hi;l 02 Length of name
at the start of the routine and quoting the label after an XDEF dirantivz, LER 1:. ; ”; Al Poigter to name
Another program may call that routine by declaring a label via the unoé :({J SS‘;'RG 3 Print name
XREF directive and then jumping to the fabsl so declared. Data areas . - '
may be secessed in the sante way so lang as the values are sither 32 or 16 » ridy u
bits. ' : , oy
TIOYUR

*

L]
Genera) Directives - Data Section

BUFFER DS.W 1

05.B 10

BEVHAME DC.W 4

GET {nsert an external fils pC.B o
. . MESS pC. B ‘Hello '

Format: GET file name PROMPY nc.a 'Enker you: name : '

*

The GET directive allows the incluston of external files inta the program

source. The file which is inserted is given by the string descriptor in the - EnD ' o C
opsrand field. GET directives can be nested to a depth of three. The file -
name rust be enclosed in quotes as shown. This is especially useful Exampla Program 2
when a standard set of macro definitions or EQUs are required in severaf . :
programs; the definitions are placed in a single file rnd other programs A routine to examine the contents of & part of memory.
reference them by means of a suitabie GET. 1t is often corvenient in
place NOLIST and LIST directives at the head and tail of files intended *
ko be included via GET. HT_FRIOB ROt 505
10_OPEX EQU so1
. . 10_CLOSE  EQU go2
7 E l 10_SBYTE EQU - 505 °
2.7 Example programs 10_S5TRG  EQU 507
. HADDR [+1) 100
Example Program 1 S , .
' . o ’ * Macro
A simple program to read and write a string. .
' QBos MACHO .
* ) MOVEQ Mmoo
* QDOS Request codes . . TRAP [ AV
- - * : ENDM
MT_FRIOB  EQU $05 : -
10_OPER 20U $0L TIDTUP MACRO :
10 CLOSE EQU 502 ' Qmos i0_CLOSE,2 Close channel
10 _FLINE EQU $G2 ' MOVEQ i1-1,DL
10_§5TRG EQU 507 MOVEQ 40,D3 Cancet this job
* qQpos KI_FRJOB, 1 :
* Macros *
* = In case CALLed
Qoos HACRO MOVEG 9, D0
MOVEQ #\1,D0 RTS '
TRAP n? : DK L
ENDM » . i i -
¢ * Main program )
TIDIU? MACRO . Y
QDas ID _CLOSE,2 Close channel * Operl atceam -
MOVEQ #-1,0L MOVEQ  9-1,Dl) Curcent. Job
MOVEQ 10,03 Cancel this job ) MOVEQ 02,03 Bxclusfvs Prvtnn
QoS WT_FRJOR, 1 LEA.Ww  UEVBAME,AD Pointsr to davice name
* Qoos 19_OPEN, 2 Open strzam
* In case CALLed N
MOVEQ  $0,00 Return code - all OR LEA.L 528000, A% Start address
* rs . WOVEQ  B(WADDR-1),P4 " (No. of addresses
ENDH . o . ] to by examined ~1)
[ ) . . . . )
. : . .
N Main program - ) & uain Loop
» O stresm ) . A
. Ope ® . CO0F N
s e acess s & or st
LEA.L DEVMAME, AU Pointer to device name ) MOVEG 410,02 Langth of string
Quos 10 OPEN,I Open stream K . HOVEQ §-1.03 Infinite timeout
- L LEA.L MESSL, AL Pointer to mtring

apos . 10_SSTRG.) Print string



= MOVE. L A4,DL Address into DI
BSR WRITEIZBITS Print address

Print contents of address

MOVEQ 114,02 Length of text
MOVEQ -1,02 Infinite Tineout
LEA.L MESSZ, Al Pointer to string
{Los 10 35TRG, 3 Tiint siclng
-
MOVE. L {hd)+, D1 Contents ta Dl & Llnc
* pointer
BSR WRITEIIBITS Print conkents
[ ]
* OQutput L/F
MOVED 15Ca,01 L/F into D1
. BSR WRITECHAR  Write the character
* All addresses sxamined? Loop 1f not
DaRA o4, LOgP 4
* Tidy up
L ]
TIDYUP
*
WRITE3ZBITS
SWAP D1 -
HSR.S WRITELEBITS Write top 16 bits
SWAP Dl and drop thtough to
- write out the low
* 16 blcs
WRITELSEBITS
- _ A0R . W #8,D1
BSR.S WRITESBITS Weite top B bity
ROL.W 8,01 {of 16} and drop
* theough to velte out
» the low 8 bits
WRITEBBITS
ROR.B  #4,01. . i .
BSR.§ WRITEABITH Write top 4 bita
ROL.B  §4,D1 (of B) and drop
* , through ko write
* . L out the low 4 bite
WRITE4BITS
WOVE.L Dl,-{5F) Save DL on stack
ANDI.B 3$0P,DL Magk to retailn
» N low 4 bita
ADDLI.B  #°0V,D01 | : Add character
» code for zero
CMPI.B  §'9%°',D1 Ia it > gcharcter
- nine
BLS.S  WRITEABITSL Ha, 30 write
- character out
ADDI.B  $"A'-"9'-1,D} Yes, -0 convart
. ta range A-F
WRITE4BITS]
BSR.& WRITECHAR
MOVE.L  (S5P)+,DL Reators DL
RTS8
WRITECHAR ’
MOVEM.L DO/D3/AL,~(5P) Stack regletera
* used/corrupted
MOVE.M 3-1,D3 Infinite Timeout
MOVEQ IO _SBYTE, DO Code to sand
G‘ 1 byts
TRAP B3 Byte to be sent
* in D1
MGVEM.L (SP}+,.P0/DI/SAL Regtore
* s w - Teglsters
. RTS T .

*

* PData Section .
[ ]

DEVHAME DC.W [
. (L] ‘CON *° om

KESS1 Dc.p ‘Address 3 !
MBS5? oC.8 '  Contents 1 '
W

- END

B 3

Example Program 2

A program to pan a string inside a window which can bhe
?.cunadfdecrused in size as weil a3 moved wround the scresn,

* Constant section
[ ]

TTL  Demonstration — Conatants
[}

* QDOS requests
-
* Trap #1 codes
*

KT _FRJOB gqU 5

* Teap 02 codes

IO _OPEN U 1 _ )
13 _CLOSE EQU 2 '

* Trap #3 codes

10_FBYTE EQU 1
10_SBYTE EQU 5
50_BORDR EQU 5C

S0_WDEF EQu $D
SD_CURE EQU  SE
SD_p1xp EQU $17
S0_PAN EQY §18

SD_CLERR  EQU $20
SO_SETIN  EQU §2%
Sn_SETSZ  EQU $20
L]

* Colours

-

C_GREEN BQU ¢

C_WHITE EU 7

C_CHARL EQU  C_GREEW

C_CHAR2 EQU C_WHITE }

L]

* ey Codes

.

R_ENTER EQU  S0A

K_SPACE EQU 80

K _UP BOU  SBO . .

K_DOWN mQU  $D8 -

K_LEFT BQI!  $CO '

K_RICHT o LI o] N
ALT_U?  EQU  $D1 L

K
K_ALT DOWN EQU  $D9
R_ALT_LEFT BQU  $CL
R_ALT RIGHT EQU  5C9

* A few useful constantm
-

CHWIDTH Bt 16 - i
CRREIGHT QU 29
MINH EQUEF  CHHEIGHT+1
MIRW QU CAWIDTH*6+4
MAXX EQU  512-CHWIDTH-4 )
MARY QU 256-CHAEICGHT=2
BWIDTH QT 1 wWildth of window border
WIDTH 20U HINW :
HEICHT U MINH
X U R}
4 QU 00
[ ]
* Wamen for registers
Ll
(] EDUR 1] Current window wldth
wa EQUR DS «+ and height
WX BUUR DB X position of top lefy
. COCOEE
L EQUR D7 .. and ¥ position
&
PAGE S -
IL Demonstration - Macvos '
SPC 2 o
* Macros
5P 2

L]

* A generalised call for cursor postiening, scrolling,

» panning etc. Timaout is Infiplte and AL i s3muned to

* contain channel to zcreen.

-

GCROPS  MACRO
MOVEG  #\l,D1 Lo
wWvEQ 2,02

MOVED 53,00 Cpcode Into DO

woveQ  #-1,D3 Timeout

LEA.L  WINDOW.Al Address of window block
TRAP 3 Do it

ENDM

SkC 2

*
t A generalised call Eor QDOS requests
-

QDoSs MACRO
MOVEG  I\L.DO + Trap code

TRAP B2 Do ik
ENDM .
L]
TIDYUP MACRO
QDOS 10_CLOSE,2 =~ Close console channal
HOVEQ §-1,D1
MOVEQ 10,03 Cancel this job
goos MT_FRJCB,1 Terminate this job
L]
* In case TALLed
MCOVEQ 0,00 Return code - all OK
RTS
ENDiM
L]
PAGE
TTL Demonstration — Main progcam

* Main Program
»




=]

INTT
*

* Open Console
L)
MQVEQ
MOVEQ
LEA.L
obos

stream

-1,01
$2,03

DEVNAME,AG
I0_OPEW, 2

* Set default window

Current Job
Exclusive device

. Poiater to Hevice nane
Opan channel, ID in AQ

-

SCROPS J,I.SD_SﬁTSI.'f;Largu chars

SCROPS

MOVE.W
MOVE.W
MOVE.W
MOVE.W
LEA.L

LEA.L,
BRA

[ ]
#
* Main loop
*

BSR
BECG. S

* Mo character
L]
SCROPS
MOVE.B
apos
NCVE.B
mos

T Bsm
CMPA.L

LEA.L
-

* Handle window movement .
L] " . .

0.0,50_CURE

* Initialise window section

{Al)}+, WM
{ALl)r,WH
(AL)+, WX |
(ALYS WY
LOGQ, Ad

LOGQE, AS
SETWIRY

VDU_RDCH
SETWIND

typed yek, 20

. Enable cucwsr

®idch

Hulght

X '

) 4

Ose Ad ko polnt to

current charactsr

and AS to hold end
Display window and enter
loop

Get character or timeocut
Character ready, so
handle that case

handle scrolling of nane

~CAWIDTH, 0, SD_PAN

LOGO, A%

SETHING
CHPI.B #X_ENTER,DL
BEQ FINISH
CHPI.B  JX_SPACE,D1
BEQ SETHING
SETWINL °
CHMPI,B §K_UP,DL
3 : BHE.S  SETWINZ
CHMPI.W  JCHHEIGHT,WY
. BLT.S  SETWINDOW
*
SUBI.W §CHHELGHT,wY
-
BRA SETWING
SETWINZ
CMPL.8 ER_DOWN,DL
BNE.S  SETWIN)
MOVE.W WH,D1
ADD.W  WY,G3
CHMPL.W  JMAXY,D]
BGE SETWINDOW
ADDI.W JCHHEIGHT,WY
BRA" SETHING )
SETWIN) ’
CMPI.B JK_LEFT,D1
BNE.§  SETWINA
CMPI.L #CHWIDTH,WX
BLT SETWINDOW
SUBI.W BCHWIDTH,NX
BHA.S  SETWING
SETWIRA :
: CMPL.B 4K_RIGHT,DL _
BNE.§  SETWINS
MOVE.W WW,D3
ADD.W  WX,D)
CMPI.W  EMAXX,DJ
BGE SETWINDOW
ADD.W  JCHWIDTH, WX
8RA.8  SETHING
SETWINS
CMPL.B  §K_ALT_UPR,DIL
. BNE,5 = SETWIHG
CMEL.W  EMINM,WH
PLE SETWINDOW
SUB.W  SCHHKIGHT,WH
BRA.S  SETWING
SETWING S
CHPL.B
BNE.S5 SETWINT

LO{A4), DL - Gat ecolour for this char
8D SETIN,3 ' Change colour

{A4)+,0l - cet charc

10_SBYTR,3 Print character (A0 has
: " .. . channel ID}

SETCORSOR "Bk the cursor back
Ad,AS . Reached end?

SETWINLOW No, wonderEul

" -Yes, resat. ptr

Was it ENTER ?

End program

Was ikt SPACE 7

-Yes, so fedraw window

Up arrow?

Check for y <= CHHEIGHT

1t so, don't alter it -
Wait for next char

Ctherwise take CHHEIGHT
away

Redraw window

Down arrow 7

D3 = Helght

Add ¥ to ik

Iz ¥ + Height >3 MAXY
Yes ~ Walt for next char
No $o0 add CHHEIGHT to ¥
Redraw window

Left arrow ?
Is X < chelze
- ¥Yes, so ignore

X=X-chelze
Radraw wlndow

Right arrow 7

< Wideh

plus X

Ace we at end of screen
Yed, 5o ignore
X=X+chaize

Redraw window

ALT Up arraw 7

Is Hebght<oMINH

Yes, 30 lgnoce
Aelght =He lght-CHREICHT
Redrav window

BX_ALT DOWH,DL ALY Down arvow ?

MOVE.W
ADD W
CMPI.W
BGE
abD W
BRA.S
SETWINT
CHMPI.B
BHE.S
MOVE.W
. SUB.W
CHMPI.W
BLT
suB.W
BRA.S
SETWIRA
"CMPI.B
BHE
MOVE .o
ADD . W
CMPL. W
BGE
ADD.W
SETWINY
SCROPS
SCROPS
LEA.L
HOVE W
[
POVE. W
MOVE. W

SCROPY
© BSR.8

LEA.L

BRA

L ]

= Tidy up

FINISH
TIDYUP

SCROPS

WH, D3 “Helght

WY,D3 - JAdd ¥

PMRXY, D] "1Is Helght+Y >= MAXY
SETWINDOW Yas, so ignora
ICHHEIGHT, W8  Helght=Height+CHHEIGHT
SETWING

BE_ALT_LEFT,.Dl ALT Left Arrow ?
SETWINS

WW,D3 wldth

#CAWIDTH, DI Minus CAWIDTE
$MINN, DI In it <= MINW
SETWINDOW Yaa, mo ignore
FCHWIDTRH, WW heduce width
SETWINY Redrav window

PK_ALT_RIGHT,DL ALT Right arrow ? .

SETWINDOW

WR,03 wideh

WX, D3 Plua X

FHAXY, D} Ie it >= MAXX

SETHINDOW Tes, 80 lgnoce

ICHWIDTH ., WW Increase Width

0,1,80 BORDR  Resove old border
0,0,5D_CLEAR  And clesr old window
. WINDOW,AL Cet address of buffer
CWWL (ALY Rentoze Wldth

WA, (Al]* - Restoze Height

WX, (ALY Restore X’

WY, (Al] Rastore T

C_WHITE, EWI{DTK,S0_WDEF Redefina

. window

0,0,50_CLERR Clear Ec¢reet ,
SETCURSOR.  Set khe cursor corcect
EOGO, Ad .Reset character pointec
SETWINDOW Go back and get naxt ke

3

-

* Position cursor to standard place (PIXP specified
# relative to window)
L ]

SETCURSOR
MOVEQ
MOVE.W
SUBI.W

. MOVEQD
Qoas
RTS

*

¢ Read one char

»

VDU_ADCH
MOVEQ
QDOS

T5T.L

RTS
]

¢ Data area
L]

§0,D2 Cursor At top position

Wi,DL Right hand edge x-goocd

JCEWIOTH*2+5,D0]1 Less two chars width
and aliow for bordet

#-1,D3 Timeouk

SD_PIXP,J Position cursor

from the keyboard

#30,.D3 Some timeout

10 _FBYTE, 3 Get A character !n D1.8
{AD has channal 1L

Do Check for tilmeout =D {f

* Window co-ordinates

L]
WINDOW DOC.W

DC.W
ne.w
bC.w
“
DEVNAME DC.W
DC.B
- LOGOD bC.B
LOGOE DB
DC.B
pe.B
.
END

WIDTE
HEIGHT
X

¥

char typed

22 :
'CON_100x22a304x200_128
‘MetalonCo *

C_CHARL,C_CRAR2,C_CHARZ,C_CHARZ
C_CHARY ,C_CHARZ,C_CHARZ
C_CHARL ,C_CHAR2,C_CHAR2
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Appendix A: The 68000 instruction set

%

The address mades ere represented as follows:

An Any address cegister

[+5:% Any data register

Rn Any reglster

AN} Address reglster {ndirect
diAn} | with displacenent

=(An} | with predecrement

{An)+ | with postlncrament '
<ga> Any address mode

<aea> | Altarable address mode

<cea> Control addzess mode

<dea> | Data address mode

“cawa> Control alterable address mode
‘®dama> Data alterable address mode
CHhea> Memory alterable address mode
xrl> Register lisg

'¢in‘n> Inmediate data

The different categories of effective address are clussified in~the
foliowing table: : : '

Addressing wodes | Data | Mesory | Control | Alterabis
o x - - P
An - - - - ¥
(An} ¢ 8 x x
={An) % X - X
{An)+ x x - X
d{An} x x z X
JERn,An) 4 x X x
Absolute X X x’ x
PC relative H X X . -
PC relative lndexf X ¥ x . -
Immediate i X - -

The sizes for each inatruction are given ss B for byte, W for word and L
for Jemg. Under the column ‘Mades’ sre listed sxamples of the varfous
forms of address modes. If a number of Imtructions have the same form,
then only the first one is uaed In the examples, Where the syntax dlifars
for different intruetions, all possible varistions are Included.

Description Nage Hodes Size
Add binary ADD <ea>,Dn BWL,
F~ . Dn; <maga»
¥ . ADDA <#a>,An WL
ADDI V<inm>,<daea> | BWL
ADDQ pelmm», <pea> | BWL
ADDX Dn,Dn AWL
={An},—(An)
Add decimal ABCD On,Dn B
={An},={An)
Acithmetic shifr left ASL Cn.Cn BWL
i p<imm>,Dn
<maear
Arithoetlic shife r}qht ASR ‘BWL
Bit test and change BCHG bn,<daca> B L
#<imm>, <dasa>
Bit test and clear BCLA B L
Bit tast and set BSET B L
Bit test aTST on, =dea> BL
<lmm>, <dea>
Branch on condition fBec <label> aw
Branch unconditionally BRA a9
Branch to subtoutine BSR B
Check and possibly TEAMP | CHK <dea>,Dn W
| Compare CMP <gar>,Dn BWL
CMPA <ea>. An WL
CHPE #<imm>, <darar | BWL
CMEM [An)+,{An)+ BWL
Compare with zero TST “<daear BWL
Ceceement test & branch | DBce Cn,<label> W
Omcrement & branch bBRA w
bascription Nodas Size
Pivision ~ signed Dive <dea>,bn L
Division = unalgned pIvu w
Exchange reglintecs ExG Rn,An A
Jump JHe <con> -
Jump to subzoutine '3ER -
Load effactiva address] LEA i <cear,An L
Logleal AND AHD <den>, n BWL
Dn, <maza>
ANCH fclmm>, <Haea> § BWL
ANDI to CCRf #<imm>,CCR B
ANDI to SR | #<lam>,SH W
Logical exclusive DR | EOR Dm, <daga -~ BWL
EOR1 p<timm>, <Jdaear } BWL
EORI to CCR| b<imm>,CCR B
EORI to SR | #<1lsa>,8R W
Logical OR R <dea>,Dn BWL
Dn,‘ll.l’
» ORI t<lmm>,<dnea> | BWL
oRl vo CCR § #<lam>,CCR o
ORI to SR $<imm>, B W
Logical shift laft [ 244 On,Dn BT,
. 1<imm>, Dy
<maga>
Lagical shift right LER BWL




e

Conditionei testy
Pascription Rame Nodeg  |size The following may be specifled s the conditionsl test in the branch
- By to condition (Becl, decrement test and branch (Diec) and set Irom
¥ove data MOVE <ea>,<dasa> | BWL condition (Sce) Instructions. Also T and F may be used to indleste True
‘ MOVEA <ea>,An ' WL and False in DBee and Sec instructions.
Mova multiple MOYEM <rl>,~{An} WL )
<pl>, <caan> in the following table, C indicates that the C status bit must be set,
(Anj+,<rl> and C* means that the bit must ba unset for the cordition to be true. Twe
<cear, <l sytabols, & and |, are used to connect conditlons. & means that both must
e true; | means that either may be true,
Hove to pecipheral WOVEP Da,d(An) WL
d(An}.Dn
MOVEQ i<lom>,Dn L
MOVE to CCR | <dea>,ccrR | w Condition Name Test
MOVE to SR <dea>,5R W
MOVE from SR | SR, <daea> W Carry clear cc |c!
| MOVE USP USP,An | # Carry set ' cs |C
An,USP Equal EQ |?
Hot egual NE '
Multiply - slgned™ MULS <dea>,0n W i| Plus PL I H¢
Multiply - unsigned MULY W Minus MI N
Overflow clear Ve v
Negate bilnasy HEG <daear BWL ovaclliow set Vs v
HMEGX BWL,
Reqgate decimal HBCD cdaea> B High HI c' & 27
Low or sane s Jo it
Ho opsratlon HOP Bigh or same HS c'
Low [ £ 03 K
Lhoglcal complement HOT <daea> BWL
Push effect address PEA <Eea . Greaker than GT EM &V & T'HI(N B VLo
Greater than or equai |[GE [N & WIJ(N' & v*)
Resat RESET - Leas than of equal LE plot & v N & vy
Lesa than LT N ¥R o vy
Retucn from exception | RTE - . .
Return and restore CCR| RTR -
Return Erom subroutine| ATS -
Appendix B: Installation
Chenging tha dsfuult window -
e e E e D
Both the edll.or and the assembler aiiow the wlmiow wlhch Ia to be
used to be altered as part of the initialisation sequence. IF this sption s
not requirad then the default window is used. This ix Initially the same
3 the window used during the start of the program, but if required the
default window may be altered permanently by patching the pragrams,
This is useful where & certain window size and position s always
bescription Name Modes Size required and means that the window does rot have to be pontioned
correctly each time the program is run
Rotate lefi ROL . Dn.Dn BWL
B . *ﬂ 1<inm>,Dn Changing the default drive name
. ) < s |
. ROXL naea> ' BWL For these users who upgrade their QLs with disc drives, thers is the
Rotate right ROR BWL posaibility of changing the default drive to something other than mdvi.
- ROXR BWL This option will not be given when installing the edltor ED eince it can be
) EXECed from any device.
Sek frow condltlon’ Scc <daga> B .
‘The INSTALL program
Set to zero cLa <daes>,Dn BWL
The progrem INSTALL is supplied on the distribution microdrive to
Slgn axtend EXT tn WL perform both of the above tasks. Tt is run by the command
Stop axecutlon & walt | sTOP $<lam> - LRUR mdvi_instail
Subtract binacy sUB <ea>,Dn BWL . The prograrn starts by asking whether the default window istobe set
. N Dh, <masa> up for TV ar monitor mede. The minimum window size is greater in TV
SUBA <ea>, An WL mode because the characters used are larger. You sheuld answer T If you
SUBI ¢ $<iem>, <dnea> | BWL are setting the default for use with TV mode and M il you are setting it
SUBg J<imm>, <gaa> | BWL for use with monitor mode. Note that the current mode in use is of no
SUBX Dn, Dnt BVL consequence.
: =(An),={An) . .
The standard window wili appear on the screen and can be moved by
Subtract decimal SBCD Dri,Dn means of the cursor keys and altared in size by meann of ALT rursor
~[An},~{An} 8 keys. This is similar to the mechanism used when altering the window
during normal program initialisation. Once the window is in the right
lace and of the desired size, presa ENTER.
Subroutine link LN An,f<ine> - ) ? The program now “k’p}w the name of the file whith is o be
maodified. If you wished Lo alter the editor than the fite would probably be
Subroatine unlink UL An ” something like ‘mdvl__ed". The next item requested is lh: name of the
. program, When & new job such as the editor ar the mssembler is running
{5vap reginter halves | SWAP Be ¥ ﬂn the QL, It has o name_ annciated with it. This can be inspecied by
i . suitahle utilitiea. The name is slx ¢ «rs long, and whatever ls typed
Test bit and set " TAS <daea> B hera Is used gs the neme and foreed to 1ha corract Yerigth. The name v of
Trap exception TRAD b lams - . little importance exceps for Job H-uli.%tlm
TRAP if averflow TRAPV -
In the case of the assembler the pmgnm will then go on to nsk for a

default drive name whers it should Tock for its overlayy. I you do not
wish to change the defauit drive narme the reply lhould be

Hovl

{Nate - the reply must not be MDV1_ ). If you do wish te change tha
default drive name the reply should be the device name, for sxample

13
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rerr’ o ' * In case called
In this latter case the assambler will append FLP1_ " to its everlays , MO 10, no AstuEn cade ~ atl OF
, before nttampting to load tham. RTS J.\nd home
The INSTALL program will then modify the fils specified. INSTALL ¢ Data Section
can be run as many times ms yoo like to alter the default window of ths
cditor or the aaserabler, Tt is unilkely to be useful with programs other DEVNAME DC.W 4 = -
than thoss distributed by Metacomeo that provide user salectlon of an ! bC. B 'CON_"-
_ipitial window such a3 Metecomeo's Assembler, LISP and BCPL. -
E
; Appendix C: The Linker Program Program b

: \ * Program b
{The eommands XDEF and XREF make it possible for &n_assembler

program €4 refer to labsls not defined within the’ program™itself; but
ideflnad elsewhere in another quite separate assembler program.

10_SBTRG EQU sG7

QDOS MACRG
: MOVEQ '#\1i,DO
TRAP 12
ENDM

When a program contalning XDEFs andfor XREFs Is assembled, the
output module produted is in a specinl format {Sinclair Relocatable
Binary Object File Format). Thia file eannot be directly EXECad but
must be linked with the modulels) in which the sxternal labels are
defined. The linker program supplied on the microdrive will link such
modules together to produce an FXECabla file, . )

XREF READREP ,MESS, PROMPT, BUFFER
XGEF PRINTP,PRINTM

Note that the linker is aniy ¢apable of linking two or more modules ! Print prompt . o

produced by the Metacomco assembler. It 13 not suitable for linking

L a0 4 Il e PRINTP . !
A o e by compiling & high level MOVEQ  #1B,02 Length of taxt
langusge peogram. ! MOVEQ  #-1,D3 Timeout
i ' LEA, MPT (AL 25 8
* Torunthe linker one types EA.L - PROMPT AL Hessage

o QDOS  IO_SSTRE,D
" Read reply :

EXEC MDV1_ LINKER JSR READRER Get reply

' RTS ' Return to calling
” * prOgTAS :
' EXEC_W MDV1_LINKER o . e -

Print message

"The linker first asks for & workspace size. The reply given shoyld be a

PRINTHM
number (of bytes) optlonally followed by a "K' which converts the :
" requosted number to Kilobytes, The minimum slze which can be asked m :finf,, ’ ;::Egth cext
for is 1K. If no number is typed the finker will use its default workspace ' LEA.L  MESS,AL Heszags
B - L
size (10K). : ODOS  IO_SSTRG,3 '
.o . - . - - MOVEDQ 202 Slzaz 82
T ¥t wiii then go on t6 ask for each of the Binary files {up to 8 maximum .
: 0f 20 code files produced by the assembler) in turn and, having read each :oﬁcébw ?K::.Eg;\: :::n:;l'o:on:::e
fils, will report the fite's length. This length does not include all the extea LEA l.. 2 aJ' Al p“gm name
. bytes put in the flle by the rssembler to creats the spectal fle formnt. 000; 1:1; s;';‘m 3
When just ENTER is typed in reply to the request for a binary file the aTS - '
linker will start its second pass which entails re-resding each file in .
turn, o . ! END i
F'_Aﬂeﬁocessing all the files, the linker will ask for a name for an’
‘output file snd then & stpck gize (in bytes) which will be used with the
program when it fe run_ . ' ’ -
. - Frogram ¢
An sxmple containing external, references now follows. The
program hag been spilt fnte:four:seificate programs which. must be. * Program c
saseinbled separately aiid the resiilting cada files linked fogether. -
: i, - IO_PFLINE EQU $02
Programs . -
- . AREF BUFFER
* Program a i KDEF READRER
, * Read l.'e'ply Bl o T
HT_FRIGB EQU $05 )
10_OPEN BOU . $01 READREP
10_CLOSE QU $02 LEAR.L  BUFPER,A3 Ptr to buffer
H . Len.L 2RI} AL * Skip Eirst word
oD0OS MACRO ©T- -HOVEQ  #30,D2  Langth of buffez
MOVEG 1,00 HOVEG 110_FLIRE, DO
TRAPI !\_2 ' TRAP 11
DM 0% . MOVE.W DL,(Al} Save number
. - of bytes read
IREF PRINTP, PRINTM ATS :
¥ .
* Open strwam END
OPENTL MCOVED 1-1,b1 Cuzrent job
MOVEQ 02,00 Exclusive device
LEA.I,  DEVNAME,A(Q Polnt to device nane Program d
0p0g | ID_OPEN,2
* Program d +

* Print prompr

XKDEF  BUFFER,MESS, PROMPT
J5R PRINTP

* Data Section
* Print awssage

. BUFFER DS.W 1
 _dsH  FRiwmM 05.8 10
* Tldgl up - " 1 MESS 0C.R ‘Hello *
R N ’ PROMPT B ‘Enter your name : '
opas 10_CLOSE, 2 *
MOVED  4-1.D1 ' n
MOVEQ  #0,D3 . Cancel Ehis job

[e]eel:] MT_FRIOA,1



