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STELLATION TWO CONSUMER PRODUCTS
REGISTRATION INFORMATION

Please flil out the enclosed reglistration card and return
1+ to us so that we may provide you with Informatlon about
updates and about new products. The serlal number re-—
quested on the card ls the number printed on the corner of
THE MiLL.

AP SARRANTY

Stellation Two/Microware warrants to the orlglinal user of
this product that the physlcal medla shall be free of
defects resulting from faulty manufacture of the product or
Its components for a perlod of thirty (30) days from the
date of sale. STELLATION TWO/MICROWARE MAKES NO WARRANTIES
REGARDING EITHER THE SATISFACTORY PERFORMANCE (e.g., MER-
CHANTABILITY) OF THE SOFTWARE ENCODED ON THIS PRODUCT (R
THE FITNESS OF THE SOFTWARE FOR ANY PARTICULAR PURPOSE.
Defects covered by thls Warranty shall be corrected elther
by repalr or, at Steliatlon Two's election, by replacement.
in the event of replacement, the replacement unlt willl be
warranted for the remalnder of the orlglinal thirty (30) day
period or 10 days, whichever Is longere.

Warranty/Service

Information

V¢ your 0S/9 BASIC #9 requires replacement, please return
It to the dealer from whom It was purchased. I1f It 1s not
possible to refurn the disk to your dealer, you may send It
directly to Stellation Two with proof of purchase.

During warranty, we wlil replace or repalr your 0S/9 BASIC
#9 Software without charge.

TJo return any Steliation Two product for service, please
mall 1t post-pald. Package the card securely as we cannot
be responsible for damage due to shipping. BE SURE TO
enclose proof of purchase for warranty worke

Mall post-pald to:

Stellation Two

P.0. Box 2342
Santa Barbara, CA 93120
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REGARDING THIS MANUAL

This manual Is written In the popular "speak to the reader"
tfashlon rather than the tradltional third person. We have
attempted to present the materlal In an easlly understood
fashlon, consldering a wlde range of readers! skili levels.
Your critique wlll be appreclated,

Cone jo Computer Products
3655 Thousand Oaks Boulevard, Sulte 255
Westlake Viliage, CA 91362

The 0S/9 User's Gulde Is your primary source of "how-to"
Information for the general 0S/9 features, whereas thls
manual s primarliy Intended to provide supplementary
Informatlon on features unique to the APPLE |l adaptation
of 0S/9. You will benetlt by reading the flirst few
chapters of both before embarking on your first sesslon
with 05/9; 1la particular, It Is Important that you
understand the concepts of the "free-structured flie
directorles® and the executlon and data dlrectorles,
Please dlsregard the dlscusslion of the FORMAT command In
the User's Gulde for creatling a backup disk and, lastead,
refer to the procedure discussed In Chapter 1.

FOR TECHNICAL ASSISTANCE WITH PROBLEMS

Please attempt fo resoive the problem wlth your dealer's
heip. Should the need arlse, contact Stellatlon Two for -
further asslstance.
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OPERAT 1ON

WELCOME to the world of 0S/9—the most powerful and con-
venlent programming and computling environment ever made
avallable for your APPLE 1.

Enclosed with your néw software Is an 05/9 daughterboard.
The daughterboard f1ts onto your MILL and serves as 2an
address mappling devlce to reorganlze APPLE memory Space to
conform to 0S/9 requlrements.

Note: Yo avold bendling plns or causing personal tpin-
prick’ lIajury, please use enclosed tweezers *to
remove chlps. :

DIRECTIONS ON INSTALLATION OF YOUR 0S/9 DAUGHTERBOARD

1. Replace Chip 71 em dtagmem (74L514) with your new 0S/9
chip (74LS04). Make certaln that the small notch on
the chip Is faclng upwards In the same directlon as all
the other chlps on +he board.

2. Remove Chip #2 (74LS5367), located at the bottom right
of the Mlil.

3, Remove the green backing from the mountling tape adhered
to the back of the daughterboard.

4., \nsert daughterboard pins Info lower right corner
socket of the Mill (where Chip #2 was origlnatly In
place). Press mounting fape to the MIIl so that the
daugh‘rerboard stays securely In place.

Your 0S/9 assemblylng Is now complete. All that remalns

for you to do 1s put the Miii In Its slot (any slot except
@) and actlvate the switch.

As you face the keyboard of your APPLE 1l, the daughter-
board swltch pulied towards you will activate the Pascal
Speed-Up KIt and the Assembler APPLE DOS Environment.
Pushed away from you, towards the back of your computer,
the swltch actlvates the 0S/9 mode. When 1t Is necessary
for you to filp the switch, we suggest you turn off the

power and, as a precautlonary measure, use the eraser end
of a penclli, :




OVERVIEW OF THE APPLE ADAPTATION OF 0S/9

Developed by Microware Systems Corp. for 6809 computers,
0S/9 was wrltten to explolt the advanced capabliltlies of
+he Motorola MC6809 Mlcroprocessor, ylelding a truly unique
.and Innovative operating system. The BASIC $9 1language
Ilkowlse was developed to provide an extremely powerful
and, moreover, convenlent language which was previously
Impractical with the older, less capable mlcroprocessors.
The advanced capabliltlies offered by 05/9 are yleldlng an
Increasing set of appllcations software which 1s highly
modular and extenslble.

THE MILL 6809 processor board made possible the marrlage of
this set of excellient software to the Apple 11, resulting
In a very large Improvement of the capabllilities of this
popular and Inexpensive computer. The adaptation of 05/9
to the Apple )1 offers several features beyond those In-
trinslc to 05/9 Itself: :

« Modern multl-tasklng operating system

. Mulﬂplé flle directorlies simplify data
organlization

- 6809 performs dlsk 1/0, freelng the 6502 for 1/0
work

« 6502 operates as an Independent 1/0 processor,
controlilng Apple compatible doevices with or wlthout
Interrupt capablilty

« All 1/0 Is lInterrupt driven for optimal CPU utiii-
zatlon and operator convenlences such as type—ahead
and printer spoollng "In the background”

e Time of day clock for multi-progrommlng and flle a
creation and modlflcatlion date logglng

o "

Inter-processor lanterrupt for obtalaning excluslve
use of the memory/bus for time—critical operatlons

Momory optlmally reorganlized for 05/9 and for 16K
RAM card.

Modular software with extenslve error checklng

Capablilty for user-wrlitten perlpheral device
drivers

s
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CHAPTER 1

GETTING STARTED

RUNNING 0S/9 FOR THE FIRST TIME

Please follow these steps to "boot® 0S/9 for the first
time:

1. Obtaln a blank diskette on which a backup copy of

CHAPTER TOPICS the 0S/9 system disk will be made.

2. Boot-up APPLE 00S 3.3 and rua the ®“COPYA™ program.
Answer the prompts from It and copy your 05/9 system
disk to the blank dlsk. Label the new disk ®0S/9 vO

Chapter Subject _ System Disk® and store the original In a safe place.
i Gottling started - bootlng, entering basic commands 3. Using the Introductory Iastructions In the Opera-
tlons sectlon, Install the “remapping ROM daughter-

1} Screens, 40 and 80 columns, lower case ) board® on THE MILL board.
1"y The tlme—clock, multl-tasking, printer, Note: 1f you purchased THE MILL and 05/9 simuitan-
serlal ports sously, the daughterboard will already be Installed.

4. With the APPLE's power off, Install THE MitL In any
card slot aexcept zero (0S/9 automatically determines =
the slot).

i\ Usling BASIC #9

Appendix A Other Avallable Software and Documentation

5. Verlfy that the disk controiler card for the DISK 11
drive(s) Is Ia slot six. :

6. Place the 0S/9 System disk Into the first drlve and
turn on the APPLE's power.

7. The message “0S/9 BOOT Vi® should appear on the
normal 40 column dlsplay. In a few seconds, "48K"
or "64K* will appear In the upper left corner of the
screen. The latter wlll appear only 1f your compu-
ter has a language Card or other 16K RAM card
Installed.

8. After a few seconds, a flashing cursor wlll appear.
This Indlcates that 05/9 has been successfully read
from the dlisk Into memory and Is performing the
Inltlatlzatlon procedure contalned In the flle
wSTARTUP ™

e




9. Thls procedure displays a brlef greeting message‘
enclosed by "*"s, and runs a utlilty program which
displays the memory utlllzation.

10. Lastly, the message ™“SHELL"™ wlill appear and the
command prompt: "0S9:™ Includling cursor.

if all of the above steps were successful, sklp
sectlon of troubleshooting.

WHAT TO DO IF 0S/9 WILL NOT BOOT

The causes of a fallure fo boot are I1sted below
of llkellhood, most probabie flrst:

1. The daughter board may be Incorrectiy Instailed or
the 1.C. "chlips®™ on It are reversed or backwards.
Double check the settlng of the swlitch. 1f you
Insert the 1.C. chlps Incorrectiy, there Is a small
chance that the chlp will have been permanently
damaged and wlil need to be replaced. Also, check
that THE MILL 1s properly seated Ian the card stot
connector,

The disk may not have read properly. Repeat the
COPYA program using the orlglnal disk, but reverse
the drives thls time.

Perhaps there Is an Interface board Installed which
Is mecahnically or electricaliy lnterfering. Do a
visual check for boards touching each other. (A4
this Is not the case, remove all boards from the
APPLE except THE MILL and the dlisk coantroller, then
try the boot agaln. Lastly, remove the RAM or
Language Card and restore the memory chlp (If any)
which was removed when that card was Installed (thls
reverts to a stock 48k machlne). Try the boot
agaln.

We now may suspect that THE MILL or the daughter
board Is defective., Do a thorough visual check for

loose chlps or components which may have been broken
In shipment. A good proof of the health of the
board Is to remove the daughter board, replace the
chlp In the board whic was relocated to the daughter
board, and via APPLE DOS, run one of the demonstra—
tlon programs for THE MiLL which are avallable at
your dealer. If you have purchased the PASCAL
SPEED-UP KIT or the Assembler, try running them. If
the board runs properly now, we know that the daugh-
ter board s defectlive or was Installed Incorrectly.

1f none of the above solves the fallure to boot,
please contact your dealer for asslstance. Stella-
tion Two will gladiy help In the event the problem
cannot be solved by substitution of known-good
components,

GETTING ACQUAINTED WITH 0S/9

If you are famlilar wlith APPLE DOS, 0S/9 wlil require a
iittie time for you to get orlented to the phliosophy of
this new "boss" for your computer hardware, the operating
system. O0S/9 Is quite generallzed and, once the Inltlal
famiilarization 1s accompilshed, you wllil be dellighted with
the greater freedom now avallable. Thls sectlon contalas
an overview of 05/9 as adapted for the APPLE 1l and a short
walk-through of your first few commands to 0S/9.

The 05/9 system s a modern operating system wlth capabli-
I1tles usually found In iarger mlnl-computer systems. The
supplled User's Gulde manual wil! glve you a good overview
of the concepts Involved In the multiple flle dlrectorles
and the generallzed Input-output methods. You wlil beneflt
by reading the flrst few sectlons of the User's gulde
before attempting to use 0S/9. After finlishing tThls,
tfollow ajong with the walk-through described below.

After bootlng 0S/9, the ©0S9:" prompt appears on the
screen. Thls prompt comes from a program called "SHELL"™
which responds to your commands to run other programs.
You enter commands In response to the 059: prompt.




REGARDING DISKETTES

This page should be sklpped on first reading. The Informa-
tlon here s requlired when you have booted and run 0S5/9 a
few times using a verbatim copy of the 05/9 system dlsk
(vlia COPA In APPLE DOS 3.3).

The dlskettes used by 0S/9 are Ildentlcal to DOS 3.3 disks
In terms of sectors per frack, however, the directory and
flle structures are totally different. Do not use 0S5/9
disks with Apple DOS 3.3 commands except as a "read-only”
disk for COPYA, 0S/9 wlill not work with disks or disk
controller for the 13 sector diskettes ot DO0S3.2 and
eariler,

The "FORMAT" command, described In the User's gulde, s NOT
to be used In thls APPLE verslon of 0S/9. Because the
APPLE disk does not conform to the defacto standards for
disks (1BM 3740), you have been supplled an alternate utll-
1ty program to prepare diskettes for use by 05/9. This
program s named “FORMATII" In the standard command direc-
tory. FORMAT!! requlres pre-formatted disks. We suggest
that you boot APPLE DOS 3.3 and INIT several diskettes for
use wlth 0S/9, The steps to create a blank disk are:
(requlres two drlves)

1. Boot up APPLE DOS 3.3

2. Using blank or scratch diskettes, type In an INIT
command for several dlskettes.

After your first few exploratory sessions with 0S/9, you
witl need to begln to use these diskettes.

3. To make a dlskette usabie by 0S5/9, take a dlskette
prepared In step 2 and, after booting:

Place the dlskette In the second drive and type:

FORMATI{ /Di<return>

The FORMATII program wlll prompt you to enter the name to
be written on the dlsk (a "volume™ name). Enter an appro—
priate subject title for the purpose of the dlskette (be
brief). Write thls name on the jacket label of the disk-
ette. Try to keep two or three blank, pre-formatted and
FORMATII'd dlskettes avallable for use on a wmoment's
notlce., Mark these disks as "formatted for 0S9.%

Before we begin to enter commands, let's take a mlnute to
tearn how to use the speclal keyboard features.

SPECIAL KEYS AVAILABLE

The speclal characters you type to stop the screen scrol-
ting, abort a program, efc., are not flxed keys; you may
change them to sulte your preference. The utillty program
nTMODE™ (see User's Gulde) may be used to redeflne one or
more keys to be used Instead of the predeflned (default)
keys. In addltlon to these keys, there are soveral speclal
keys which allow you to use characters not normalily avall-

able on the APPLE keyboard. These “substitutlon®™ keys
are:
control—K yletds a teft bracket
shift-M ylelds a right bracket
control-0 ylelds an underscore (note 1)
control-P ylelds a vertical bar {note 1)
control-v ylelds a left brace (note 1)
control-w ylelds a right brace {note 1)

right arrow ylelds a backslash
Note 1: Thls key useful only wlth an 80 column display.

The keys used for typographical error correctlon are:

left-arrow backspace one column
control-X delete current ilne
control-A recall last ilne typed In

Other speclal keys:

control-S nSm  fops screea output—press any non—-
speclal key to resume (l.e., space)

control=-X deletes the entire line
-5
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control—Q nQnult the current program (return to

command mode or to BASIC 09's debugger)
escape signals end-of-flie for the keyboard
These keys may be changed as deslred via the TMODE command.

The "substltution® keys mentloned eariler cannot be changed
with TMODE.

For now, just use left-arrow to backspace and control-X Yo
delete a fouled-up line.

ENTERING YOUR FIRST FEM COMMANDS
Let's try a command now. Type In:

CHX /D@/CMDS<cr>

(the <cr> means pressing the “return™ key)
This means:

nchange the executlon dlrectory  to drive @, dlrectory
CMDS"

This command telis 0S/9 to select drive @ (known as DI In
APPLE DOS), and directory ™“CMDS" on that drive and use this
as the "home base" for subsequent commands. Each command
you type In Is actually the name of a small (executable)
program to process the command. Thus, the number of com—
mands avallable Is easlly expandable. As we wlll see
tater, you may tell 0S/9 to load a speclflc command flle
into memory and leave It there so that It need not be
fetched from dlsk each time I+ Is used. You will want to
do this with frequently used commands. Use the CHX command
whenever you need to change the current disk directory for
executable programs. You'll also need to enter CHX If you
change diskettes and wlsh 05/9 to use the executlon direc-
tory on the newly lInserted diskette. :

in addltion to the execution directory, 0S5/9 allows for a
separate "data® dlrectory which Is used fo store the flles
you work wlith which coataln data rather than executable
programs. To set the curreat data dlrectory, type:

CHD /D@<cr>

which sets the data directory to drive § and to the highest
dlirectory for the drive, or the ®root" directory. In this
directory are the names of all other dlrectorles and,
perhaps, the names of some flles proper.

Now let's enter a command to view the contents of the
current data dlrectory:

DIR E<cr>

which ylelds a length display. Compare the display to that
in the User's Gulde explanation of the DIR command. Note
the effect of the “E" In the command. To show the conteafs
of the executlon dlirectory, we must be explicit and over-
ride the “default® data directory whlich DIR showed us:

DIR E /D@/CMDS<cr>

This directory contalns many commands you wlil be using
later. Try the DIR command yourself, substitutliag the
names Indlcated by the previous DIR commands to be dlrec-
torles (hint: they have a "D" Ian the "Attrlbutes™ column.
with aultiple dlrectorles you can see that organlzing data
by subject, job, or programming language Is qulte easy with
0S/9. The ldea of the separate data and executlon dlrec-
torles Is to control access to flles and to keep the ac-
counts for Company A separate from Company B (or an apple
ple reclpe separate from oranges In stock).

NOTE: From here on, we wili omlt the <cr> remlnder In the
examples.,

Thus far, we have used only the DIR command. Here Is a
utlility command which (Ists ftext (ASCIl) flles on TtThe

screen:

L1ST /D@/SYS/ERRMSG




which means:
List drive @, directory SYS, file ERRMSG to the screen.

In this case, the flle (or pathname) Is a text flle which
contalns the system error message look~-up table. 1f you
LiST a flle contalning binary data such as an executable
ille, the screen wiil "go nuts™ and display garbage. Use
the DIR E command and 1f a flle's attrlibutes Include an

ngn, you should not LIST It

Since the last CHD command speclfled the root (maln) direc-
tory on drive g as the current dlrectory, we could shorten
up the last command fo:

LIST SYS/ERRMSG
or even shorter 1f we change the default data dlrectory:

CHD /DP/SYS
L1IST ERRMSG

" tn each of these commands, the LIST utlllty program was
retrleved from the default executlon dlrectory which, vla
the eariler CHX command, we had sef to /DB/CMDS .

Do you rvecall that frequently used programs may be "loaded"™
Into memory to avold having to fetch them from disk each
time they are needed? Suppose you plan to use DIR often In
the current work sesslon so loading DIR would speed up
things. Here is a load command to make DIR memory-resident
rather than disk-resident:

LOAD DIR
This goes to the current execution directory <CMDS> and
njocks® the DIR program into memory. Now DIR commands wlil
go directiy to the copy of DIR In memory.

To view the program "modules®™ currently loaded In memory,
use the "MDIR"™ (module directory) command :

MDIR E

-8
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The user's gulde expialns thls command. ln the dlisplay
from thls command, you wlll see the modules Internal to
0S/9 which are always present after booting. Each of these
modules Is explalned In the System Programmer's wmanual
(avallable from Stellatlon Two). Your APPLE 0S/9 contains
the followlng modules unique to the APPLE computer:

AACIA controls keyboard and screen Input—output as
well as miscellaneous perlpheral device
Interfaces.

DISK1} performs all read/write of dlskettes via the
6809. The 6502 processor does no disk 1/0.

TERM device descriptor for the keyboard/screen.

It you have done the LOAD DIR command, you wili see the DIR
program 1n the llst of memory modules displayed by the MDIR
command., |t Is convenlent to LOAD MDIR for most sessloms.

Ah, but how do we get a module OUT of memory If It Is no
longer -needed? Easy-~UNLINK 1T, As shown In the display
from the MDIR E command, a module has a "llok" count which
shows how many tlmes 1t has been "clalmed®™ by the system.
You'll need to repeat the UNLINK <name> command it the Iink
count Is 2 or greater. An easy way to do this Is to type
In UNLINK <name> once, then hit control A (recalls the last
command) and <cr> repeatedly unltl the "module not found”
error happens. You should not UNLINK a module whlch Is an
1/0 driver or device descrlptor—reboot.

You should now use the CHX, D, LIST, DIR, and MDIR com—
mands to get the “feel® of 05/9 and the dlrectorles. 1t
you get messages such as “ERROR 216" you are typlng In non-
exlstant flle names or are In the wrong data dlrectory, or
have changed the executlon directory wlth the CHX command
and 0S/9 cannot find the command you are trylag to use. To
get back to “square one™, type:

CHD /D# and then
CHX /D@/CMDS

tf you are terribly confused, RESET the APPLE and reboot.
Pressing the RESET key (some Apples requlre a simultaneous
CTRL key) will Instantly stop 05/9 and bring up the 6502
monlitor program on the 40 column display. From here, type
the usual "6 ctri-P" to reboot.

1-9




You will notlce that error messages are output as numbers.
These numbers are listed In the back of the User's Gulde,
cross-referenced to the engllsh explanation. 1f you wish
to have thls explanatlion displayed on each error, type the
command :

PRINTERR

This tells 0S/9 to use the error number to find the appro—
priate engllsh message In a flile named "SYS/ERRMSG" which
Is on drive §. Atter using 05/9 a whlie, you wili be able
fo recall the half-dozen or so common error numbers and
wlll not need to walt for the engllsh message converslon.
With experlence, you will' find that YOU may change the
ERRMSG flle fo display your error message Instead of the
usual one. Ths Is useful for "furn-key"™ systems which need
dlffoerent human factors than those found In a development
system. Note: To "undo" the PRINTERR command, you must
reboot the system. ’

Now would be a good time to read about the TMODE command
and experiment with it. Try turning on- the screen pause
whlch automatlcally stops every 24 IInes (or whatever you
deflne) during screen output. Remember not to use keys In
the Msubstitute® category dlscussed earliler. Defining a
- commonly used key (such as <cr>) shouid be avolded. When
entering new key codes, you will have to use the key-code
chart on page 7 of the APPLE reference manual. Note that
05/9 prefers to use ASCIl codes whose most signlficant bit
Is zero rather than those In the APPLE manual which contaln
a one In that blt. When using TMODE, just subtract hex 80
from all key codes In the APPLE manual. For example,
control A In the manual Is hex 81, however, you would type
in a "1" when using TMODE.

1f you have not already, experIment with the type-ahead
feature. You may enter a command (or data fo a program) at
virtually any time slince the keyboard Js scanned Indepen-—
dentiy by the 6502 processor's 1/0 package. The current
verslon has about 80 characters of storage within module
TERM for type—ahead.

CHAPTER {1

SCREEN DISPLAYS

SPECIAL FEATURES OF THE 40 COLUMN DiSPLAY

0S/9 sends characters to the 40 column (standard) dlsplay
via speclal software In the module AACIA which lateracts
with Input-output support contalned In the "6502 1/0 pack-
age™ (more on fThis later). Unllke APPLE DOS, the char—
acters you type are not sent directly to the disptay as you
type them, but are flrst Interpreted by 0S/9. Modules
wTERM™, “AACIA®, and “SCF" are Involved with this, Because
of this, you may type virtually any character without
disruptling the display. Indeed, If you use the TMODE -ECHO
option, a program may retrleve keystrokes without them
belng displayed. Thls Is useful for enterlag passwords or
acceptling Input which Is to be processed without belng
displayed. )

The 40 column screen accepts the followlng special char-
acters for control purposes:

Hex Decimal Functlon

$pC 12 erase and home the cursor (upper lefft)

$48 13 set normal (whlte—on-black) vldeo

$16 22 set laverse video

$7 23 set flashling video

$19 25 home cursor, do not erase screen

$10 28 move cursor one column right, preserving
screen

$8€ 15 move cursor one line down, preserving screen

Agaln, these codes must come from a file or a program
rather than the keyboard.




USING AN 80 COLUMN DISPLAY

With power off, Instatl the VIDEX board (other manufac-
turers' currently belng verlflied) In slot 2 or 3 and pre-
pare to connect the monltor video cable per the manual for
the board. Now boot up 0S/9. For now, 0S/9 wili Initlaily
ncome—up" using the standard 40 column display so you wll}
have to use that vlideo cable for a moment, After obtalnling
the usual 0S/9: prompt, type:

TMODE TYPE=3 -UPC for slot 3, or
TMODE TYPE=2 -UPC for slot 2.

1f you now use the video on the 80 column display board's
cable for your monltor you should see the usual 0S/9:
prompt and hitting <cr> should redisptay It on that monl-
tor. Try the DIR E command In 80 columns...much betterl
As you galn experlence, you will find that you may edlt the
above TMODE command Into the STARTUP fille so that 0S/9 wilill
use the 80 column board automatically upon booting.

Here are a few detalls on the use of the 80 column board
for the technlcally orlented: 0S$/9 uses the on-board ROMs
for disptay (output) purposes, however, the keyboard
(Input) sectlons of the ROM are not used. (The Interrupt-
driven type-ahead phllosophy prohlblts any devlce service
by "splaning in a loop.™ Those sectlons of the manual for
the dlsplay board which discuss the effect of characters
TYPED (vs. sent from a program) should be ignored. For the
VIDEX unlit, the followlng summarlizes the control characters
recognlzed by the output sections of the ROM flrmware:

Hex Declimal Functlon
$9C 12 erase screen and home cursor

$17 i erase from cursor to end of screen

$PA 19 Ilne feed, same column

$19 25 home cursor, nO erase screen

$1D 29 erase from cursor to end of !lne

(the followlng must each be preceded by the ™ieadln™ char-
acter, hex 1E = decimal 30:

sPp-307 PO-B7 low resolution graphlcs character set
$19-317 16-23 llne—drawling character set .
$p8-$8F @#8-15 ASCl1 codes displayed In mnemon Ics
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To positlon the cursor, send the following three char-
acters:

38 X+32 V432

The following example, coded for BASIC #9, wili Tllustrate
the cursor poslitioning function:

DIM leadin,x,y: Integer
PRINT CHR$(12);
leadln=3p

FOR x=@# to 79
FOR y=23 to @ STEP -]

PRINT OHR$(1eadin);CHRS$(x+32) ;CHR$9y+32);".";
NEXT y

NEXT x

which print perlods In all posltlons, bottom to top.

A VIDEX demonstration 1Is Included In your package, In

directory VIDEX, under fthe flle name DEMO. This Is a
BASIC/89 program.

USING LOMER CASE

(Note: Lower case operatlon requires an 80 column display
board.)

Your 0S/9 supports the popular “one-wire®™ Ilower case
modl ficatlon which allows you to shlft between upper and
lower case uslng the shift key exactly llke a standard
typewrlter. The next paragraph describes how to Incorpor-
ate this slmple hardware modlfication 1f you have not
already done so. When Incorporated, the 80 column display
coupled with a good screen-orlented word processor (avall-

able from Mlcroware) wliil provide a top-rate text proces-
slng work statlon.

A wire Is connected to the shift key and connected via a
plug to the same 1/0 connector of the APPLE 1l. On the
APPLE 1} PLUS, a small cllp such as the "E-Z Hook™ may be
attached (wlthout solderlng) to the rlightmost, exposed,
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vertical connector pin on the keyboard encoder clrculf

board, located beneath the keyboard. . tLooking from tThe
front of the computer, thls pln Is directly beneath the "*n
key. On older Apples, the shlft key wire Is attached to a
solder pad located just under the shift key on the top
(outside) of the computer. They key-cap must be temporar-—
i1y removed to attach the wlre. In elther case, the other
end of the wire connects fo a Dual-In-llne plug, pin 4
(P82). This plug Is then Inserted into the Game 1/0
connector (same paddie plug).

Another solution to the lower case problem s the use of
one of the popular replacements for the Apple's keyboard
encoder clrcult board.

whea using the Mone-wire® shift key modlflcation, the
keyboard operatlon Is as follows:

Press and hold shlft, then press esc (escape), then release
esc and shlft (sounds harder than 1t really Is).
This turns on the effect of the shift key modl flication., To
turn It off, repeat the above. Each "shlft-esc" reverses
the on/off switch for the shift key modlflcatlion.

As long as the shlft-esc "swltch® 1s on, you use the
keyboard Just as you would on a standard typewriter. To
revert to the normal APPLE mode, just press shlft-escape
agaln, There Is one exception to the rule here: To set
the "@®, """, and "I" characters, you must press shlft—esc
to leave lower case mode and type shlft P for "@", etc.
Fortunately, these characters are rarely used.

while on the subject of keyboards, you may wish to review

the earller paragraph on "substltutlon™ characters. Many
of these are avallable only with the 80 column display.
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CHAPTER 111

USING THE CLOCK AND MULTI-TASKING

We suggest that you skip thls sectlon untll you have
mastered the fundamentals of 0S/9. The multi-taskling
feature of 0S/9 Is not dependent upon the lastallatlon of a
systoem Time-of-day clock card. 4

The 0S/9 system really shines when you enable the t1lme—of-
day clock. Thls ferm refers to the practice of keeping the
processor within a computer (two processors In the case of
APPLE 0S/9) busy at ali times, even when walting on the
operator or a perlipheral. The concept Is to have two or
more programs or "processes" blddlng for processor time.
Your 0S/9 system provides thls feature and makes possible
many tlme-saving capabliities for the user. To utllize
multl-tasking, you wlill load a clock device descriptor
module approprlate for your hardware and enable It.

The following optlons are (at the publishing date) avali-
able:

1. You have no clock board for the APPLE: use NOCLK

2. . westslde Electronlcs Superclock 11 (tm), siot 5:
use WESCLKS . -

3. Mountaln Computer CPS multi-functlon card, slot 7z
use CPSCLK7

To start the clock, slmply type:

LOAD  <name>
where <name> }s one of the names |lsted above.
Th.en type:

SET IME

to run the set time—of-day utlilty which will prompt you to
enter same. Now tfype: :

DATE T
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which willil display the date and time. Try thls a few
times. 1f you speclfled "NOCLK", the time Is malntalned
very roughly by a delay loop in the 6502 processor's pro—
gram wlthin an idle section. I|f you do have a clock board,
the current date/time Is obtalned from that board, Irre—
spective of the date time which you entered. in fact, 1f
you reply with a <cr> Yo SETIME's prompt, the date/tlime
will automatically be establlshed withln one second (n/a
for "NOCLK"). On the unusual occaslons the board's date/
+ime s Incorrect, use the software supplled by the wmanu-
facturer to set the time within the loglc 1.C. on the
board. Thls Is most offen due to a battery faliure.

With the clock ruanling now, type:
SHOWT IMES

and look on the video for the 40 column display. In the
upper right corner you wlil see the date/time belng dls-
played and repeatedly updated. The command you entered
told 05/9 to run SHOWTIME and (&) contlaue the current
program (your SHELL command processor). 1f you now type:

-PROCS

you will see a Iist of actlve procedures (tasks), one of
which wlil be SHOWTIME. SHOWTIME tells 05/9 to put I+ "to

sleep" for one second, then 1t executes and updates the.

display, sleeps agaln, efc, etc. Try entering a few com—
mands such as DIR and MDIR whlle SHOWTIME Is present,
Since It Is a very slmple program, Its execution time has
i1ttle effect on your actlvities, Read about the SETPR
command and try changing SHOWTIME's and your (SHELL) prilor-
Itles, using PROCS to see the results. The hlgher the
priority number, the more "rank" a process has when a fight
for processor time occurs. A process at priorlty 255 Is
akln to a 5-star generall For the adventuresome, read the
User's gulde on SLEEP and Try It out.

As you will see In the next sectlion, the multl-tasking Is
quite useful to do "background™ work such as printing flles
on hard copy while slmultaneously word-processing or pro—
grammling, etc. A later section wiil also dlscuss the Time-
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sharing monltor for adding addltlonal termlinals to your
APPLE to allow multlple workstatlons.

With the clock operatling, 05/9 Is belng Interrupted at
approximately 100 mliilsecond Intervals by a program within
the 6502 1/0 package. Each of these Intervals Is called a
wtjck®., The accuracy of these Intervals Is very rough due
to the varylng workioad on the 6502. If you are uslng a
clock board for the date/time, the actual tlme—of-day will
be as accurate as the board Is. If you have no clock board
(NOCLK was used above), you may want to reenter the date/
time every hour or two (use fthe SETIME command). It Is
very beneflclal to keep the date correct since 05/9 auto-
matically logs the creation and last modlfled date/Time for
all flies and many language Ilstlings.

Addltlon of a simple 60 Hz synchronlizing slgnal will allow
the date/time to be much more accurate with NOCLK. This
additlon also makes the clock "tick" rate much closer to
100 mliiiseconds. Thls may be Important for appllications
maklng use of the FISLEP functlon In assembly language. in
most appllications, thls sync signal malntains the Time
accurately enough to ellmlnate the need for a clock board.

USING THE PRINTER

The priater Interface device descriptors (same jargon as

used In the sectlon on clocks) are, at the publishing date,
as fol lows:

EPSON1 for an EPSON brand parallel Interface fto
Centronlics~llke printers, Including the MX80
and MX100, for slot 1.

CPSLPT7 for a Centronlcs parallel Interface via the

Mountaln Computer CPS Multlfunctlon card,
siot 7.

As discussed later, It 1s relatively easy to change the

stot number (see SETDDM, below). Programmers may choose to
adapt the supplled driver source -code for other Interface

111=-3

1




cards, perhaps usling the Interprocessor Interrupt descrlbeo‘

In Chapter V.

To access the printer for the flrst time after booting,
type:

LOAD <name> (one of the above names, as approprlate)

This command need only be entered once and may be within
the STARTUP flle.

Once loaded, to access the printer use the name “/P" to
refer to the printer. For example:

LIST /DP/SYS/ERRMSG >/P

will send the Indicated flie to the priater and return an
0S9: prompt when the printing Is fInished. The ™" Is the
»1/0 redlrection” conventlon of 0S/9 and In tis case means
"Don't send output to the screen; send It to the printer.”
THE ">" signal applles to standard 1isting output "path®.
Error messages go on a path called the Merror path™ which
may be redirected using ">>" Instead of or In additlon to
the ">", For example:

Llke BASIC @9 MYPROGRAM >/P >>/P
will lInvoke BASIC 99 with sald flle name and reroute
standard |1stings as well as error messages to the printer.
The program Itself never knows. Thls Is the ldea behlnd
ntransparent® 1/0 wherein you define 1/0 paths and doevices
when the program Is run, rather than when It Is written.
Conslder:

DIR E /DB/CMDS >/P&

This command will send a directory llsting fo the printer
and contlnue (the &) the curreat program.
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Simllarly:

LIST /DB/SYS/ERRMSG >/P&
will 1ist sald flle name "ln the background.”
To type an unwanted printout, type:

KiLL n

where n s the process number of the "process® dolng the
priatout (e.g., LIST).

Note: If the printer Is off-line and the abort will not
take effect untll It Is restored to on-llne and
prints one more line.

Do you recall how to see the tlst of processes (to find The
*n® for LIST)? Hint: PROCS.

To use the prianter from BASIC/89 without using the ">®
redlrection scheme:

DIM LP: INTEGER

OPEN #LP,"/P"
PRINT #LP,"HELLO ON THE PRINTER™
PRINT "HELLO ON THE CRT®

or better style:

DIM LP,OUTPATH: INTEGER
INPUT "PRINTED REPORT (Y/N): ";YN$
IF YN§$="Y" THEN
OPEN #LP,n/Pm
OUTPATH=LP N\ REM assignment of frue path number
ELSE
OUTPATH=1 \{ REM 1 Is screen uniless redlrected by SHELL
ENDIF
PRINT #OUTPATH,"™HELLO ON WHATEVER DEVICE1®

0S/9 aliows you to have multiple printers; you'll just need

a device descriptor and possibly a device driver for each.
The second printer Is typlcally named "/P1" In the device
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descriptor module. A slingle device driver, properly writ-

ten, may drive multiple printers which use identical Inter-
face cards. The 100 mililsecond clock tick of 05/9 and the
F$SLEP system call (assembly language) ailow a driver to be
wrltten completely Independent of the 6502 1/0 package as
well as the 05/9 Itself.

USING THE SERIAL RS—~232 PORT

This sectlon describes the suppllied support for the Moun-
taln Computer CPS multlfunctlon card's serlal port. Other
manufacturers! serlal ports are not avallable (as of the
publishing date), however, then you may write your own
glven the Information In the System Programmer's manual and
the sectlon of the assemblier manual which descrlbes the
6502 1/0 package.

As supplled, the CPS serlal port Is conflgured for asyn-
chronous operation at 300 baud (blts per second), 8 blits
per character, no parlty. These parameters can be altered
as descrlbed later, To use the port, these steps are
suggested:

1. Obtaln the cable to connect the perlipheral (CRT,
modem, printer, plotter, etc.) from the manufacturer
or fabrlcate 1t per the Instructlons In the manual
for the card.

2. Ensure that Data Set Ready and Carrler Detect are
strapped to +12 VOC or connected to a device off-
1lne signal from the peripheral., 0S/9 will not send
or recelve on the port If elther of these signals
are false (-12 VDC).

3. Ensure that the CPS card's Clear to Send slgnal (an
Input) Is connected to +12 VOC or connected to the
perlpheral's'ready/busy signal which controls the
acceptance of data from the CPS card. 1f +hils
signal goes false, the current character wlil be the
jast output untll the slgnal agaln goes true.
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4, Ensure that the card operates properiy and Is able
to successfully communicate wlth tThe perlpheral
using the manufacturer's test programs.

install the card In slot 7 for 0S/9 (this 1s alterable,
described beiow). Set up the device for the baud rate,
blts per character, and parlity as described In the above
paragraph, If the perlipheral cannot achleve these para-
meters, you wllli have to change them wlthin the 6502 1/0
package. This Is explalned In the end of thls sectlon.

Havling accomplished the above, type:

"LOAD T1

which Is a flle In the usual CMDS dlrectory. Now tThe
command:

DIR >T1

will send a directory iisting to the serial port, If any
of the Interface signails (carrler detect, data set ready,
or clear to send) are falise (~12 VDC), the tfransmlsslon

will be postponed untll all are true, Conversely, the
command:

LIST </T1

wiil copy the Incoming serlal data (If any) to the CRT
untll an end-of-flle Is recelved or you manually abort the
operation vlia a control Q.

In some appllcatlons, the perlipheral may transmlt a large
number of characters and exceed the ablilty of 0S/9 to
dlspose of them. For example:

LIST </T1 >/P

wlil copy the serlal Input data to the printer, however,
the printer speed may be slow enough fo cause an "overrun®
condition. 0S/9 does buffer aill Input (and output),
however, large speed mismatches will cause data loss and an
error. In virtually any situation, lowering the lIne speed
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(baud rate) will lessen speed mismatch problems. SOt -
‘appilcations may require a “protocol™ which s a program 1u
accept data from /Tl In manageable blocks and send a brief
acknowledging message to the sender to trigger another
block. The subject of protocol Is qulte exfenslve and
cannot be properly treated here.

Fortunately, the clear to send llne can be wired to the
peripheral to solve the outbound data flow rate problem
without protocol. Conversely, the peripheral can send the
pause SETDOM command's PAUSE character to force 05/9 to
momentarlly cease transmlssion. The NULL=n parameter of
SETDOM may solve certaln Inteface problems, (SETOOM Is
explalned below.) Thus, In wost applicatlons, protocol Is
not required for flow control. Critical applications may
need a particular profocol to ensure error-free trans-
misslon.

Most applicatlons are slmple enough to avold complex
Intorface mothods. Indeed, a printer or similar device Is
easlly Integrated. The additlon of a second CRT (a CRT In
the $600-900 class) or hardcopy terminal 1s readlly accom-
plished and greatly enhances the usefuliness of the system.
A letter quallty printer with a serlal Intertace may also
be attached.

CHANGING THE CPS CARD®S SERIAL DATA RATE
(Please refer fo the CPS card manual and the data sheet for
the Signetlcs 2651 lntegrated clrcult for full detallis)

Two elght-blt varlables are required to dofine the data
rate and character slze/parlty for the serlal port, These
varlables are not stored In the device descriptor modufe
but rather are located within the 6502 1/0 package. These
varlables are catled "CPSI® and "CPS2" and thelr addresses
are glven In the appendix. As shown In table 6 of the
Signetics data sheet, the baud rate may be defined by
placing one of the following values In focatlon "CPS2%:

Baud Rate HexadecImal Value

110 $32
150 $34
300 335
600 $36
1200 $37
2400 $3A
4800 $3C
9600 $3€
19200 $3F (see Slgnetics data sheet for

other speeds)

Likewlse, the character slze and parlty go In locatlon
“CPS1® per the followling (blnary layout):

number of stop bits: Plxx xxxx 1 stop blt

TIxx xxxx 2 stop blts
character length: xxxx  1Pxx 7 bits per character
xxxx 1lxx 8 blts per character

(5 and 6 also avallable)

parity selection: XXX xxxx no parlity
xx@1 xxxx odd parlty
xx11 xxxx even parlty

Caiculate the deslred value, perhaps referring to the data
sheet, and place them In memory BEFORE flrst LOAD'Ing Ti.
The values may be stored usling the 05S/9 Debugger or as
POKE's from BASIC #9. Omce /Tl Is used, changlng these
values wiil have no effect. Further detalis on the 6502
1/0 package coatrol of the Signetics USART chlp may be
obtalned by writing to Conejo Computer Products, requesting
same. Chapter V descrlbes how to make the change permanent
In the 6502 1/0 package.

Although not Implemented, the synchronous mode offered by
the Slgnetlcs may be utlilzed for communications clrcults
_such as 1BM Bl-sync, Its varlants, and DEC's DDCMP. There
are currently no plans fo provide thls, subject to user
demand.
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THE SETDOM UTILITY

This utlllty command Is suppiled In the APPLE 0S/9 package
and Is not discussed In the User's gulde.

The purpose of thls utlilty Is to allow a devlice descriptor
module (DDM, descrlibed In the System Programmer's Manual)
to be modifled. The TMODE utiiity modifles a COPY of the
devlice characterlistlcs contained In the DDM, Thus, TMODE
only works for a device for which a path has been estab-
lished, e.g., the device Is "open" tor read or wrlte,
TMODE works for the screen and keyboard slnce they are most
always open on paths to SHELL. Once a DOM has been mod 1~
fled by SETDDM, programs which subsequently open a path to
that devlice will use the newly modifled characterlistlcs.

The SETDDM command Is {syntax)
SETODM <devlice-name> <argllst>
where <device name> Is /P or /Tl, etc. and

<arglist> Is optlonal and ldentical to those dlscussed In
the User's Gulde for the TMODE command.

Examples:
SETDDM /P<cr> simply dlsplays current settings for
the printer
SETODM /T1 NULL=50 -echo <cr> alters two

characteristics

USING SETDDM TO ALTER AN INTERFACE CARD'S SLOT NUMBER
The command:
SETDDM <device name> TYPE=n
redeflnes the DDM's characteristic for slot number and card

type. In the current version, the following possibiiities
exlist:
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Looklng at the a In TYPE=n as elight blnary blts:

7654 3210

xxMM  MSSS

w0,

Note: xx are reserved and unavallable where MMM s the
manufacturer or board type
SSS Is the APPLE slot number, excludling zero

Board type codes:

EPSON Parallel printer M = 293
Mtn Computer's CPS parallel MM
(future growth)

For example:

SETODM /P TYPE=@2
Is for modifying the supplled EPSON1 DDM for
stor 2.

SETDOM /P TYPE=12
Is for modlifylng CPSLPT7 for sliot 2,

The MMM code Is present to allow the 6502 to execute the
appropriate code wlthin the 1/0 package, glven the Inter-
face method. The on-board flrmware cannot be used since It
"joops on busy®™ whlch would have a severely detrimental
effect on the ablilty of 0S/9 to do concurrent 1/0. At
present, the clock DDM's need no MMM code In that the
drivers are totally 6809 code. Clocks do need the SSS
code, however,

The 40 column dlsplay VIDEX board (device /TERM) need no
MMM or SSS; the TMOOE command Is used to set the slot and,
since these devlices have excluslve use of the COUT vector
for the 6502, no MMM code 1s needed.
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SAYING A MODIFIED DEVICE DESCRIPTOR MODULE (DOM)
Case In point: wmodlfy EPSONl to reside In slot 7:

LOAD EPSON}

SETODM /P TYPE=7

(other SETDDM commands as required)

SAVE /D@/CMDS/TEMP EPSONI

VERIFY <TEMP >EPSON7 U

ATTR EPSONT £

DEL TEMP

UNLINK EPSON1 (repeat thlis untll module mot found error)
LOAD EPSON7

DIR >/P

From now on, use EPSON7 rather than EPSONI.

If the CPS card Is moved from slot 7, you must modlfy the
DOMs for ~ both CPSLPT7 and V71 to reflect the new slot
number .,

Do not SETDDUM or SAVE or LOAD with a devlce currently In
usel
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CHAPTER 1V
USING BASIC g9
This sectlon contains a brief outlline on using BASIC 39 for
the newcomer, Please spend a foew hours studying the
BASIC @9 manual before readlng thls sectlon.
BASIC #9 Is In dlrectory CMDS, flle BASIC#9, |If you are
golng to be using It frequeatiy, LOAD BASIC #9 Immedlately
after you boot the system. 1f you only type:
BASICP9

without previousiy dolng the LOAD BASICA9, 0S/9 wiil
discard BASIC #9 when you type “BYE®™ to exit BASIC #9.

The easlest way to learn BASIC 89 1s to study the manual

-and try Itl After you have typed In the BASIC @99 from the

SHELL (from the 0S9: prompt), you wlill see a B: prompt
telilng you that you are In the command level. Unilke
other Baslics, you cannot enter a dlrect command from the
command level (l.e., "PRINT 2+2"). You enter these In the

' debugger mode whlch has a D: prompt. More on this later.

from the B: prompt, If you hlt <cr>, a dlirectory of modules
or procedures Is displayed. From command level you must
speclfy which procedure you wish to alter and/or execute.
On Inlitlal entry, there are no modules. From here, you may
wish to load and run one of the supplled programs. To do
thls, place the dliskette with the programs In, say, drive
D1 and type: GHD /D1/17, where 17 Is the directory In which
the program Is located. Now type: LOAD <program name>.
Hittlng <cr> now wlll show the procedures loaded. Type RUN
<procedure name> to execute a selected procedure.

Enter a command to Invoke the procedure edltor:
E MINE means edlt procedure named MINE
The E: prompt means you are In the edlfor. Using the

BASIC #9 manual, enfer a brlef example program. You'il
need to spend a few mlnutes getting the hang of the edlfor.
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To exlt to the command level, type "Q<cr>". From the E:
prompt, h1t <cr> to see the procedure dlrectory. Now run
your program: RUN<cr>., |f It "bombs out™ with an error,
you will be In the debugger with a "D:" prompt. ExIt with
another "Q<cr>"™ command., Jdry creating a second procedure
named "YOURS™ with the edltor. Now the procedure dlirectory
wlll show two names, with an "*" pext to the last one run
or edited. If you type "™RUN", this Is the one which will
go. "RUN <name>" wlil run a speclfic one.

Jo save a bunch or procedures, type:

SAVE* <pathname> (defaults to the current data dlrec-
tory)

Thls dumps all procedures Into a slngle fllie. Now a KILL*
will purge the procedure directory. To get them back, type
LOAD <pathname> which will load 'em all back again. LOAD/
SAVE of speclfic ones Is explained In the manual.

Now It's tlme to REALLY study the manual and the supplled
BASIC #9 programs to get It down pat,

After you've become a semi-expert, here are some of the
common polnts of confuslon:

1. B: LIST <procname> >/P to gef a pretty tlsting

2. LOAD <pathname> then KILL <procedure> to reuse old
modules.

3. when Invoked from the shell vla:
BASIC 99 <pathname>
pathname must match the name of one of the pro-
cedures.

4, 1f you get fancy with packed (complied) procedures,
keep them In the execution dlrectory.

5. You'll make a lot of mlstakes Iavolving varlables!
type, 1.e., using a verlable as 1f It were Integer
(as path number varlables) but forgetting to DIM IT:
INTEGER.
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6. If you do not use an 80 column display, your code
will naturally tend to be awkward due to the tempta-
tlon to fIt It onto the 40 column display. Also,
lower case dramatlcalily Improves leglblllity,

7. If you run out of memory (error 207), use the MDIR.
command to see what modules are In memory. Don't
forget that the shell command: "BASICPA9 <program>
#anK" may be needed lf <program> will not flt In the
doefault - (#nnk omltted) memory slze. Somet Imes
rebooting Is requlred to clean up a situation where
lots of modules have come and gone from memory,
leaving many dlscontlnuous reglons. With experl}-
ence, you will learn how to avold thls.

For appllcatlions requiring large amounts of memory, you may
wish to obtaln a product called RUNB which Is the run-time
code of BASIC §9, mlaus the compller, editor, and debugger.
With thls product, you may run complied (and debugged)
code, RUNB Is approximately half the slze of BASIC #9.

The more you use BASIC @9, the more you will appreclate the
speed wlth which you can get a program coded and runnling
correctiy. Not having a syntax error pop up 2-1/2 months
after the program was "done" Is a real dellight. You'll
soon learn to ‘develop reusable procedure modules so that,
with time, the software Ilbrary beglns to bulld on itselfl

Don't forget the rlght-arow key for multlple statement
tines, Many of the "substitution™ keys mentloned In
Chapter | are there for BASIC @9,
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