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READ THIS FIRST

5.0:4 Color FLEX has several new features., First put the supplied disk in
drive 0 and type RUN"FLEX . After about 30 seconds the screen will switeh to
Hi-Resolution and the FHL Color FLEX logo with a date prompt will be displayed.
Answer the date prompt with today's date. In a few moments the screen will clear
and a status line will appear on the bottom of the screen with the FHL logo and
the date in it, then an example of the character set will be displayed on the
screen. Finally the three plus sign prompt will appear.

Everything that happens from the time you entered the date until the three
plus sign prompt is because of the "STARTUP" file being executed as per the
documentation. If you list the startup file, i.e. LIST STARTUP, you will see
PUTSTAT:LIST ALPHA. PUTSTAT is a trivial program that sets a status line at
the bottom of the screen and then puts the logo and the date in it. LIST ALPHA
is just that, LIST being a program that lists a file, and ALPHA being a text file
“hmat contains just exactly what you see displayed,

New features of version 5.0:4 include the DISPLAY command and an
extensive revision of the EXT command bringing with it true hardware handshaking!
Along with this, the INT command has been modified. Smooth scrolling and variable
scroll rates along with a new SETUP command to change your screen from a white
background to green (eliminating the need to change it by manually adjusting the
VDG mode as in previous versions) are also included and explained in the "Features
of FHL Color FLEX" section of this manual. Control-W is now used to generate
Status lines instead of the Control-C used previously.

These are just some of the features of this new version. Read in the manual
about how to create your own STARTUP file and the use of commands in it.

A NOTE ABOUT STATUS LINES

When you use status lines you are changing the configuration of the terminal.
This means that if you were to run a program like our 'ED' which uses cursor
addressing and depends on the configuration of the terminal for proper running, then
“"ou have to reconfigure those programs. Or, before running any of these programs,
just type a CTRL D which will remove any status lines. The same can be said for
protected lines on the screen, It's no big problem, as a matter of faet it can be
rather entertaining to see what happens when you do this. At any rate, have fun
with the new features of FLEX,

This version of FLEX for the Color Computer is the most powerful available,

with more features than any other currently available. Just wait 'till you see what
we're working on next,

FHL
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Introduction to FHL Celor FLEX

i. Introduction

FHL Color FLEX, licensed from Technical Systems Consultants, Ine. by
Frank Hogg Laboratory, Inc., is an enhanced version of their FLEX Disk Operating
System, for the Radio Shack TRS-80 Color Computer. FHL Color FLEX allows
the Color Computer to be used with a wide array of hardware and software
products, far beyond the capabilities of the basic system as supplied by Radio
Shack. For a list of some of the software products available for FLEX, see
Appendix D,

The rest of Section 1 details the minimum hardware configuration required
to run FHL Color FLEX, Section 2 of this document desceribes some of the
features of FHL Color FLEX, Features of FLEX as supplied by TSC are not
described here; some articles are referenced in Appendix A.  Section 3 provides a
tutorial on the use of some of the commands provided with FHL Color FLEX.

Mirimum Hardware Configuration,

To run FHL Color FLEX you must have a TRS80 Color Computer with Disk
Extended Color Basic and at least one disk drive. This implies that the Extended
Color Basie ROM is installed in the Color Computer. In addition, 64K dynamic
RAMs must be installed in the Color Computer, which must be configured as a 32K
Color Computer, Finally, a small hardweare modification (Revision F boards do not
require modification), is required inside the case of the Color Computer to allow
the ROMs to be disabled under software control, allowing the full 64K of RAM
(minus the top 256 bytes) to be accessed.

If you do not have a Color Computer, you may purchase one already
modified and ready to run FHL Color FLEX. Some vendors are listed in Appendix
B. If you have a Color Computer that does not have 32K, Radio shack will
upgrade it for you. The RAM chips used by Radio Shack will probably be full
64K RAMs, but they must be tested after performing the modification, and one or
two may need to be replaced. Alternatively, if your computer is & recent
revision (D,E or F), a 64K upgrade kit is available,

If you have a 32K Color Computer, Appendix C tells you how to perform
the modification to use the full 64K,

Running FHL Color FLEX on the modified 64K Color Computer with the
Radio Shack disk system and Disk Extended Color Basic is accomplished by inserting
the system disk in drive zero and entering:

RUN "FLEX"

The disk motors should start and after about 10 seconds, the following
should appear on the terminal.

FHL COLOR FLEX Vx.x:x
DATE (MM,DD,YY)?

+4+

The name FLEX identifies the operating system and the x.x:x will be the
version number of the operating system. At this time the current date should be
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Features of FHL Color FLEX

entered, such as 5,26,82 or 5 26 82 or 5/26/82. The FLEX prompt is the three
plus signs (+++), and will always be present when the system is ready to accept
an operator command, The '++4+' should become a familiar sight and signify that
FLEX is ready to work for you!

2. Festures of FHL Color FLEX

Disk Drive Support

The disk drive supplied with the Color Computer disk system by Radio
Shack is & 35-track, single-sided, double-density drive with a stepping rate of 30
milliseconds. It is possible to purchase an 80-track, cdouble-sided, double-density
drive with a stepping rate of 6ms. This disk will store more than four times as
much information as the Radio Shack disk, and will perform track seeking operations
five times faster. I'HL Color FLEX allows these high-performance drives to be
used with the Color Computer.

A section of memory in the FLEX operating system is reserved for a Drive
Configuration Table. This table contains information asbout eaeh drive in the
system, up to a total of four drives. (Only three drives may be used if double-
sided drives are ineluded.) The information about easch drive in the table includes
whether or not the drive exists, whether or not it is double-sided or double-density,
how many tracks it has, and what its stepping rate is. This means that not only
may you use high-performance drives in the system, but also you may mix high-
performance drives with stundard Radio Shaek drives in any combination.  Another
feature of the Drive Configuration Table allows the drive number used by FLEX
(the logicel drive number) to be different from the drive number according to the
wiring (the physical drive number). Care must be exercised using this feature,
because the number switching is not in effect during boot-up, and because different
logical drives may be assigned to the same physical drive and vice-versa, possibly
confusing the FLEX file management system.

FIilI, Color FLEX contsins another feature rarely found in FLEX systems

for five-ineh disks. A five-inch drive has no provision for telling the computer
that there is no disk in the drive, or that the door is open. This means that on
most five-ineh FLEX systems the software will hang up if you asccidentally access a

drive which does not exist, or which exists but does not contaein a disk. In FRHL
Color FLEX, an access to a nonexistent drive will immediately return an error
(because the Drive Configuration Table indicates that the drive doesn't exist.) A
time limit is imposed on accesses to existing drives so that if the drive is not
ready, an error will oceur.

Another feature of the disk package in FHL Color FLEX is that the time
delay before motor shutoff oceurs is adjustable.

Keyboard Features.
Every ASCII code may be gencrated from the Color Computer keyboard
under FHL Color FLEX. To allow for this, some of the keys must serve dual

funections. Keycodes commonly used in FLEX have been assigned so that they
may be easily generated.

Page - 0.2 -
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If the up-arrow is struck alone, the cursor is moved up one line, However, if the
shift key is held down, the up-arrow key serves as the CTRL key. In the unshifted mode,
the break key generates an escape code. In control mode however, the break key is
another case-shifting key, called super-shift. The super-shift feature and the CTRL
feature allow all codes to be generated. Appendix E contains a list of the codes
generated by each of the keys, in each mode,

Some special function keys are worthy of note. A shift-zero toggles the alpha-lock
function: If alpha-lock is on, only upper-case letters are generated.

The number of times that the keyboard is scanned for debouncing purposes is
adjustable, using the SETUP command. This feature allows the debouncing operation to be
optimized for faster typists or, on the other hand, for bouncier keyboards.

Display Features

The display package included in FHL Color FLEX contains many features and
adjustable perameters to enhance the capabilities of the Color Computer display. The
user may select either a blinking block or steady underline cursor. This is done by typing
SETUP TCC. The cursor may also be disabled. Sereen color may be changed from a
white background to green by using SETUP TG. Switch back to white by SETUP TW,
See SETUP TERMINAL for more info on these and other options,

Other features of the display package include direet cursor addressing, clear end-of-
line and end-of-sereen, home, cancel line, and variable scroll rates., See Appendix E page
3.

The control-G bell is adjustable in piteh and duration. For information on the
control codes for various screen operations, see Appendix E.

A Note about Motor Shutoff

There is no means to automatically shut off the drive motors in the Color Computer
while running FLEX, Automatic motor shutoff is provided only while a program is waiting
for keyboard input. If no key is pressed for a certain time, the motors are shut off.
This time is adjustable using the SETUP command, The shutoff occurs after the cursor
has blinked a certain number of times, thus the delay is also changed by changing the
blink frequency, Note that virtual cursor blinks occur even if a non-blinking cursor is
selected.

Printer Support

The P command (used to redirect output from a program to the printer) has been
included as a memory-resident command. It redirects output to the Color Computer RS-
232 port. Several options, adjustable using the SETUP command, allows almost any ASCII
printer to be used. The baud rate is adjustable from 110 to 9600. The number of stop
bits may be changed from 1 to 255. The printer may be either an auto-linefeed printer
or a normal CR-LF printer.
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Features of FHL Color FLEX

Other FLEX Pestures

You may like to make some of these options permaneant installations in your
FLEX system, Of course, you could put the required SETUP command in your
STARTUP file, but this uses up some time during bootup. A better way is to
include the options right in the FLEX.SYS file. To do this you must create a
temporary file called OPTIONS.BIN perhaps, to contain the options. to do this,
type "SETUP FOPTIONS" followed by your options. Instead of affecting the options
in memory, SETUP places them in the file. Now append FLEX.SYS to OPTIONS,
creating a new file which will become your new FLEX.SYS file once renamed. On
a single-drive system:

"APPEND FLEX.SYS OPTIONS.BIN NEWFLEX.SYS"
"DELETE FLEX.SYS"

"RENAME NEWFLEX.SYS FLEX.SYS"

"LINK FLEX.SYS"

On a two-drive system:

"SETUP F1.OPTIONS ...
"APPEND 0.FLEX,SYS 1.OPTIONS.BIN 1L.FLEX,SYS"
"LINK ILFLEX.SYS"

Hooking up a Printer

You can attach a printer to your Color Computer and run it under FLEX very
easily. The hookup is the same as it is for using the printer under COLOR BASIC,
Serial data will come out the RS-232 Data Out pin, as long as the Data In pin is
held high.

Use the SETUP command to tell FLEX what kind of printer you have, Set
the baud rate by typing "SETUP PB1200" for a 1200 beaud printer as an example.
If the printer does not perform automatic linefeeds for each carriage return, type
"SETUP PN", You may want to add more stop-bits, Typing "SETUP PS3" will give
you 3. These three commands may be combined by typing "SETUP PNS3,B1200",

On some printers it may be necessary to adjust the baud rate count by +/- six
percent to achieve reliable transmission. FLEX generates the best approximation of
the baud rate you type that it can.

You may use¢ the printer in two different ways. If you type a CTRL-P,
everything that goes to the sereen will also go to the printer until another CTRL-P
is sent.  Also, you may use the P command. This will redirect the output from a
command -to the printer, Try "P CAT",

FLEX Tutorial

What follows is a step by step tuterisl which should help those new to the
FLEX operating system with making backup copies of their FLEX disk and in
understanding FLEX in general, Once through the Tutorial, read on to the more
detailed information about FLEX features and commands, and see what applications
you can come up with.s Good luck and have fun!
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First you "Got Started with Color BASIC"
Then you "Went Ahead With Extended Color BASIC"
Now, "Keep On Going With FLEXI"

What exactly is "FLEX" and what will it let me do?

FLEX is a Disk Operating System (DOS) which allows your software to
interact with your hardware. You may have a computer, and you may have a
program written on a disk, but without a disk operating system you can put
your disk in the drive and wait forever—the computer won't know the
difference!! FLEX is like a bridge between the two which lets your program
be read from its disk and be loaded into the computer’s memory, NOW you
can use it.

Now that I have my FLEX disk, what should I do with it?
How about trying to use it? Put it in the drive with the little white
"write protect™ sticker on top. Close the drive door and type:

RUN"FLEX (NTER

(When you see this symbol: (ENTER)  That means you are to hit the enter
key on your computer. Also, for simplicities sake, all information which you
are to actually type in will appear in BOLDFACE type.)

Your drive motor should start to hum, in about six seconds the screen will
appear like this:

FHL COLOR FLEX V5.0:2

Date (MM/DD/YY) _

Tutorial Poze -1-



¥ PRINT . 8Y8
STARTUP . TXT
QLPHA STXT
PUTSTAT .CMD
MON <Low
MON . CHMD
X5124BW . CMD
X5124WB . CHD
X&424BW . CHD
X6424WB . CHD
X&432BW . CMD
X32168W .CHMD
XauT -CMD
LIST .CHD
copPy -CHMD
spC .CHD
SETUP - CHMD
HOVEROM . CMD
CBASIC .CHD
BASIC .CMD
EXT . CMD
INT . CMD
HELFP .CHD

This is asking you for the date. Type in the numbers 0‘( the date in the
same form. (MM/DD/YY)——don't include the parentheses!!  For example:

2/15/83  (ENIERI

Not too tough right? Now FLEX will come back with:

This an example of FHL Color FLEX's
character set.

Um b e ANRWUNINDD IO NNUR=-

ARCDEFGH 1 JKLMNOPRRSTUVWXY 2

abcdefghi v lmnopgrstuvexyz

1234567820 QHSLTRA L) _—+=0

RSNV
3 .cHp
¥ NEWDISK .CMD
NEWDISKA, CHD
¥ car -CHD
v ASN .cHD
PUTBOOT .LDR
¥ DELETE . CHMD
v RENAME .CHD
» TYYSET .CMD
SAVE ~CMD
APPEND . CND
BUILD  .CMD
v EXEC -CHD
Junee .CHD
DATE .CHD
[¢] .CMD
VERSION .CHD
PROY .CHD
VERIFY . CHD
1 -cHD
¥ LINK .CHMD
SAVE .LoW

+++_ means it's ready and waiting for you to tell it what to do. Well, let's
find out what is on the disk. Type in:

N e e AR e e AN N = N A NN =

CAT 0 (NTER)
(this is the number zero, not the letter O).

You have just "commanded™ FLEX to give you & catalog of all the files that
reside on the disk in drive #0 (which is the FLEX disk of course!), So now,
what you should see on your screen is this:

HELPCOCO. DIR
READ-ME . TXT
HEMPATCH. TXT
NEMPATCH.BIN
DIAPATCE . TXT
DIAPATOO. TXT
DIAPATOO. BIN
DIAPATCI.BIN

This an example of FHL Color FLEX s
character set.

el U= AN

ARCDEFGHTJKULMNOPGRSTUVWX Y Z SECTORS
LEFYT = 321

e
abcdefgh: Jklmnopgr stuvwxyz -

12734567870 ' Q#SL L () —+="7

JON e

Nice huh.

+s4CAT O
CATALDG OF DRIVE NUMBER O
D1SK: CC-FLEX 502

NAME YYPE SILE PRT

¥riex .5YS 39
YERRORS  .5YS 9

Very Good!! You have now used FLEX.

Tutoriat >
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At this point, there are three items that should be clarified. First of
all, what is & "write protect" sticker you may be wondering. Well, the name
is relatively self explanatory. It "protects™ the disk from being "written" on.
Therefore, if you want to change anything already written on the disk, or if
you want to save some information (write on the disk) you must "unprotect
it—in other words, take the little sticker off! Secondly, anytime you see a 0
used in a command, or to designate a drive, it is the number zero, not the
letter O. Last, but not least, What's a drive #0 (or 1, 2, or 3 for that
matter)? Well, your drives are numbered, which makes a very convenient way
to tell FLEX which drive you want it to look in, If you only have one
drive, then that's your drive #0 and FLEX will automaticelly look there for
any information. With more than one drive, you have to tell FLEX which
drive contains the information you want it to use. What's nice about two
drives is that you can assign one to be your "system" drive, and the other to
be your "working" drive. Your system drive contains your system disk—FLEX.
Once you type RUN"FLEX" part of the information on your FLEX disk is
loaded right into your computer's memory. This is the information that gets
the whole system running. The rest of the information on your FLEX disk
can be thought of as a "Dictionary™ of sorts. When you tell FLEX to do
something (i.e. type a command in) it will go to the system drive and "look
up™ on the disk what that particular command means it's supposed to do.
The "work" drive contains the files of information that FLEX is supposed to
"do something" to.

With a one drive system, your system and work drive are one in the
same--called drive #0. This can be a bit of a pain in the neck at times if
you want to command FLEX to do something to a file on a different disk.

Okay, now that you're just about a Pro, the next thing you'll probably
want to do is to make & back-up copy of your FLEX disk,

There are five steps to this procedure. Again, there are FIVE steps to this
procdure, so count them as you go. For simplicity's sake, we'll be assuming
this is being done on a single drive system.

1. Prepare a new disk t i i
: ! 0 have information put on it. This is call
i;)é';ndatdt:?ge, a;:u'llsl gone }xsin%Ethe NEWDISK command (if you have a d;ib?g
s € using NEWDISKA instead). Here's an exa
the sereen would look like during a typical formatting px*ocec]ure;mple of what

+HENEWD ISK

ARE YOU SURE? v
SCRATCH DISK IN DR

VE 07
DOUBLE SIDED? N or Y
DOUBLE DENSITY? vy
MUMBER OF TRACKS? 35

VOLUME NAME?
WHATSIT
VOLUKE NUMBER? 2

FORMATT ING COMPL
ETE
TOoTAL SECTORS = 578

+ 34

And here's how to get your screen to look that way,

Put your FLEX disk in th i
d i i
words after typing RUN"FLE‘;(" :t‘::) t:;Se:after Thooting 4P TLEXT G other

NEWDISK (TR

FLEX will then come back with:

ARE YOU SURE?

Yes you are, so type: Y

Then FLEX will ask you if you want to:

SCRATCH DISK IN DRIVE 07

BEI‘ORE t ping Y y
y y remove our FLEX System disk and put in a new disk

Now type: Y

FLEX will then ask the following questions:

D -
OUBLE-SIDED? Do you have a double sided drive?

do then you figure it out.) 1 oty type . I you
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DOUBLE DENSITY? You have a double density drive or you wouldn't have
gotten this far, so type Y.

NUMBER OF TRACKS? That depends on the number of tracks your drive
will support—-on one side. Therefore, if you have a double sided drive, DO
NOT multiply the number of tracks your drive has by two. Also realize that
even though a 35 track disk may be read in a 40 track drive, a 40 track
disk cannot be read in a 35 track (for example a Radio Shack) drive. So if
you are formatting a disk that may be used in assorted drives, keep this fact
in mind. One last note, neither 35 or 40 track disks may be read in an 80

track drive. ETER

VOLUME NAME? Be original, why not call it DISK? (RTER)

VOLUME NUMBER?  This ones up to you.

Now hit return and wait, The drive motor will begin running. This is an
indication to you that formatting is taking place.

NOTE: Prior to the "FORMATTING COMPLETE" statement, you may see the
message:

TRIMMING TRACK SIZE DOUBLE D.

This is not a problem--for more information on this, refer to the NEWDISK
section of the FLEX manual.

2. The next step is to use PUTBOOT.LDR on your newly formatted disk.
flere's what you'll see on your screen after performing this procedure:

+44+ PUTHOOT.LDR ©

PUT BOOT LOADER ON DRIVE 07 Y

4

Tutoricl Page -6-

Now here's how you do it:

Put your FLEX disk back in the drive and type:
PUTBOOT.LDR 0 (the 0 tells FLEX which drive to go to).

PUT BOOT LOADER ON DRIVE 0?7 Now, you want to put the boot loader
on your new disk, so this is your chance to switch disks—then type: Y

3. When you previously did a catalog (CAT 0) of your system disk, FLEX
should have come back with a list of all the files it contained. In this Step
you're going to copy one of those files; the FLEX.SYS file. Here's the
screen:

+++5SDC Q.FLEX.SYS

INSERT SOURCE DISKETTE AND PRESS "ENTER’
INSERT DESTINATION DISK AND PRESS 'ENTER®

-t

And here's what you do:

Put your FLEX disk back in and type:

SDC 0.FLEX,SYS ({ENTER

Then when FLEX asks you to:

INSERT THE SOURCE DISKETTE AND PRESS 'ENTER'

Just hit enter, ;ince the disk which contains the file you want to copy on it
(your. system disk) is already there. The destination disk is where you want
the file to be copied to, so when FLEX asks you to:

INSERT DESTINATION DISK AND PRESS 'ENTER'

Put your new disk in and hit enter,

Tutoriel Page -7-



4. Three steps down, two to go. Now you've got to LINK the boot loader
to the FLEX.SYS. Guess what command you're going to use? That's right,
none other than the LINK command. Here's what to look forward te from
your screen:

+++ LINK O.FLEX.SYS

LINK "O.FLEX.SYS"? Y

4+

And this is how it's done:

Put your FLEX disk in and type:

When FLEX asks for confirmation, that's your cue to switch disks. Then
type: Y

5. The only thing left for you to do at this point is to copy the individual
files (remember all the ones that were listed out when you did a "CATalog"
of your disk?) from your original FLEX disk to your new disk. This is done
with the SDC command for a single drive system, and with the COPY
command if you have more than one drive. With SDC you must write out
caeh individual command file name that you are copying, although you may
list more than one file in the same command line.

Tutoriad Paze -8-

Here's an v.-.:énple of what you should see when you try to copy "first
four files from your original FLEX system disk using SDC:

++4+SDC ERRORS.SYS, PRINT.SYS, STARTUP.TXT, ALPHA.TXT (B
il ENTER SOURCE DISKETTE AND PRESS °ENTER”
B cNTER DESTINATION DISKETTE AND PRESS ’ENTER®
i FILE coPlED

ENTER SOURCE DISKETTE AND PRESS ’ENTER®

% ENTER DESTINATION DISKETTE AND PRESS 'ENTER”
%4 FILE COPIED

ENTER SOURCE DISKETTE AND PRESS "ENTER®
§ ENTER DESTINATION DISKETTE AND PRESS 'ENTER®
FILE COPIED
¥ ENTER SOURCE DISKETTE AND PRESS ’ENTERT
ENTER DESTINATION DISKEYTE AND PRESS ’ENTER”
FILE COPIED

& e

And here's the necessary steps:

While your original FLEX disk is in the drive, type:

SDC ERRORS.SYS, PRINT,SYS, STARTUP,TXT, ALPHA.TXT (ENTER

I
;

Now FLEX will come back with:

ENTER SOURCE DISKETTE AND PRESS ‘ENTER'

Hit enter,

ENTER DESTINATION DISKETTE AND PRESS '‘ENTER'

Switch disks and hit enter,

FILE COPIED

Then continue to switch the disks back and forth as FLEX repeats the above
procedure for the next file, and the next file and finally the last file. Now
look for that friendly little prompt;

4
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NOTE: Do not attempt to copy PUTBOOT.LDR using the SDC command
Yes, that's right—you can't

because the results will not be of
make a copy from a copy.

any use,

ALSO NOTE: Even though you may enter more than one file at a time in
your initial command line, FLEX will only copy the files one &t & time. So
in the example above, this mesans that you would have to switeh back and
forth between your FLEX system disk and your new disk a total of four

times.

Okay ell you "Two Drive Users,” here's what you'll

serCOPY O, 1

GUFLEX S8YG O TO DRIVE 1

DELETE ORIGINAL? N

QLERKORS . SYS
OLFPRINT -6BYS
O.STARTUP X1
OLALFHA STx3
O.PUTSTAT .CMD
Q. MON -LOW
©oMON -CHD
. CHMD
DL XH5124WR L CHMD
O.X6424BW . LMD
GLXE424WE _CHD
L XHA X200 CHD
GLXJIPNAEBR L CHD
DLAOUT LeMD
auL1sT LUHD
LRy LMD
HoSDE LCHD

0. SETLF LCHD
Q. HIVERON _ (CHD
0.CBASIC  .0HD
0.BASIC . CHD
O.ExY - CHD
O. INT .CHD
O HECP LCHD
o.py LCHO
O Mg WD G | CHp
0. MWD T SKA L CHD
o.Car UMD
0. ASN LCHO
Q.PUTBOOT | LDR
O.DELEYE  _(mD
O.RENAMT CHD
0. Y1vaey LCmp
0. Saug . cAn
O.ArPE NG CrD
0. BUILD Crb

TQ
70
0
TO
T0
he)
10
10
TQ
T
TQ
10
TQ
TO
70
Ti}
10

5]
o
T0
16
70
TO
o
10
10
10
AL5]
10
o
T
o
T
0
o
Y0

DRIVE
DRITVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIvE
DRIVE
DRIVE
NRIVE
DRI ve
DRIVE
DRIVE
DRTVE

DRIVE
DRIVE
PRIVE
DRIVE
DRIvC
DRIVE
ORTV,
DRIV
DRIV

DRIVE
DRIVE
DRI vE
DRIve
DR g
v

DT

DT

DRIvE
DRIV

FILE

*1
LB}
#1
W1
LR}
LR}
#1
41
L3l
L3}
“t
w1
H1
L]
“1
w1l
a1

»y
W1
"1
w1
Wy
LX
LR
L3}
L3
81
@y
@1
Ll
o1
@l
w1
W
@
LRI

See on your screen:

EXISTS

COPIED
COFIED
COPILED
COFLED
COPIED
COPIED
COPYED
COPIED
COFIED
COPILED
COPIED
COFIED
COPIED
COPTED
COPTED
COPIED
COFIED

COoPIED
COPIED
COPIED
COPIED
corPlED
COPIFD
COPTED
COPTED
T 1en
COPIED
CoR Lo
COFTED
Coe1en
CO¥Y 1D
COIto
CORgrD
COSTED
COMIED
COPTED
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0.EXEC .CHD COPIED
Q.June .CHD COP1ED
0.DATE .CHOD COPIED
0.0 . CHD CoPlED
0.VERSION .CHD COPIED
0.PROT .crp COPIED
0.VERIFY .CHD COPIED

-cHD COP1ED

.CHD COPIED

LLOwW CoPlED
O0.HELPCOCO.DIR COPIED
O.READ~HE , TXT COPIED
O.MEMPATCH, TXT COPIED
QC.HMERPATCH.BIN COPI1ED
O.DIAPATCI.TXT COPLED
0.DIAPATOO. TXT COPIED
0.DIAPATOO_BIN COPIED
Q.01APATCL.BIN COPIED

This is all you have to do:

Put your FLEX system disk in drive 0 and your new disk in drive 1 and type:
COPY 0,1 (ENTER

Voila!  You're all done! Now, put your master disk away in a safe place,
your new disk in the drive, your FLEX munual on your lap, and learn how to
use the darn thing!!

Let's say you just bought some new software to run under FLEX (in other
words, is "FLEX compatible"). What should you do with it first?

Just to see what you actually got, do a CAT (catalog) of your new
disk. Now, realize that CAT is a FLEX command and is only found on your
FLEX disk (this is what is meant by "Disk Resident Commands"). So, if you
have & single disk drive system and put your new disk in and type CAT, the
system will look on the disk to sce what CAT means, and guess what? It
won't be there, and your computer will come back with the message NOT
FOUND. Therefore you must copy the CAT command onto your new disk.
This is quite simple and is done by using the FLEX SDC command. Put your
FLEX disk in, type SDC CAT.CMD then hit enter. When asked for the
source diskette, hit enter. When asked for the destination diskette, take the
write protect sticker off the new disk and insert it in the drive. Hit enter.
Remove the disk after the copy is complele and put the write protect sticker
back on and then just do a catalog of the disk (CAT 0). Now you at least
know what it is you spent your money on, and you can then make a copy or
find out what the various files do as explained in the documentation that
accompanies your new software.
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THE FLEX DISK OPERATING SYSTEM

I. INTRODUCTION

The FLEX™ Operating System is a very versatile and flexible operating
system. It provides the user with a powerful set of system commands to
control all disk operations directly from the user's terminal. The
systems programmer will be delighted with the wide variety of disk
access and file management routines available for personal use.
Overall, FLEX is one of the most powerful operating systems available
today.

The FLEX Operating System is comprised of three parts, the File
Management System (FMS), the Disk Operating System (DOS), and the
Utility Command Set (UCS). Part of the power of the overall system lies
in the fact that the system can be greatly expanded by simply adding
additional utility commands. The user should expect to see many TFore
utilities available for FLEX in the future. Some of the other important
features include: fully dynamic file space allocation, the automatic
“removal” of defective sectors from the disk, automatic space
compression and expansion on all text files, complete user environment
control using the TTYSET utility command, and uniform disk wear due to
the high performance dynamic space allocator.

The UCS currently contains many very useful commands. These programs
reside on the system disk and are only loaded into memory when needed.
This means that the set of commands can be easily extended at any time,
without the necessity of replacing the entire operating system.  The
utilities provided with FLEX perform such tasks as the saving, loading,
copying, renaming, deleting, appending, and Tisting of disk files.
There is an extensive CATalog command for examining the disk's file
directory. Several environment control commands are also provided.
Overall, FLEX provides all of the necessary tools for the user's
interaction with the disk.

* FLEX 1is a registered trademark of Technical Systems
Consultants, Inc.
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11. SYSTEM REQUIREMENTS

FLEX regquires random access memory from location 0000 through lTocation
2FFF hex (12K). Memory is also required from CO00 (48K) through DFFF
hex (56K), where the actual operating system resides. The system also
assumes at teast 2 disk drives are connected to the controlier and that
they are configured as drives #0 and #1. You should consult the disk
drive instructions for this information. FLEX interfaces with the disk
controller through a section of driver routines and with the operator

console or terminal through a section of terminal 1/0 routines.

111. GETTING THE SYSTEM STARTED

fach FLEX system diskette contains a binary loader for loading the
operating system into RAM. There needs to be some way of getting the
Toader off of the disk so it can do its work. This can be done by
either hand entering the bootstrap Toader provided with the disk system,
or by using the boot provided in ROM if appropriate to FLEX.

As a specific example, suppose the system we are using has SWTPc's S-BUG
installed and we wish to run FLEX. The first step is to power on ail
equipment and make sure the S-BUG prompt is present (). Next insert
the system diskette into drive 0 (the boot must be performed with the
disk in drive 0) and close the door on the drive. Type "D" on the
terminal if using a full size floppy system or "U" if a minifloppy
system. The disk motors chould start, and after about 2 seconds, the
following should be displayed on the terminal:

FLEX X.X
DATE (MM,DD,YY)?

4t

The name FLEX identifies the operating system and the X.X will be the
version number of the operating system. At this time the current date
should be entered, such as 7,3,79. The FLEX prompt is the three plus
signs (+++), and will always be present when the system is ready to
accept an operator command. The '+++' should become a familiar sight
and signifies that FLEX is ready to work for you!

-1.2=

IV. DISK FILES AND THEIR NAMES

Al! disk f}]es are stored in the form of 'sectors' on the disk and in
this version, each sector contains 256 ‘bytes' of information. Each
@yte can contain one.character of text or one byte of binary machine
information. A _maximum of 340 user-accessible sectors will fit on a
single-sided m1n1_disk or 1140 sectors on a single-sided full size
floppy. Double-sided disks would hold exactly twice that number of
;ectors. Double-density systems will hold more still. The wuser
quever, need not keep count, fur the system does this automatically. A

11¢ will always be at least one sector Tong and can have as many as the
maximum number of sectors on the disk. The user should not be concerned
thh the actga] placement of the files on the disk since this is done by
ErgVi082$rat1ng system.  File deletion 1is also supported and all
previous ze$2i6d?ectors become immediately available again after & file

A1Y fi i .
typicé}?s on the disk have a name. MNames such as the following are

PAYROLL

INVNTORY
TEST1234
APRIL-78
WKLY-PAY

Anytime a file 1is created, referenced, or deleted, i
s , its name must b

used. Names can be most anything but must begin with a letter (nog
numbers or symbols) and be followed by at most 7 additional characters
called 'name characters'. These ‘'name characters' can be an§
ggvb1nat1on gflthe letters ‘A’ through 'Z' or 'a' through 'z', any digit

P through '9 ; or one of the two special characters, the hyphen (-) or
the underscore ' ', {a left arrow on some terminals).

File names must also contain an ‘extension'. The file e i

def1n¢s the file and usually indicates the type of 1nfor§§i?3nozo:gg§:gg
therein. Examples of extensions are: TXT for text type files BIN for
machine readable binary encoded files, CMD for utility coméand files
and BAS for BA§IC source programs. Extensions may contain up to 3 'naﬁé
characters' with the first character being a letter. Most of the FLEX
commands assume a default extension on the file name and the user need
not pe concerned with the actual extension on the file. The user may at
ig£t12ita2519n new extensions, overiding the default value and treat

ension as Just part i . i

names with their extinsiong ;ol1g$:the file nane. Sone exanples of (3¢

APPEND.CMD
LEDGER.BAS
TEST.BIN

Note that the extension is always separated from the name by a period

'.'. The period is the name 'field
) separator', It tells FLEX to treat
the following characters as a new field in the name specification. (
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A file name can be further refined. The name and extension uniquely
define a file on a particular drive, but the same name may exist on
several drives simultaneously. To designate a particular drive a 'drive
number' is added to the file specification. It consists of a single
digit (0-3) and is separated from the name by the field separator '.'.
The drive nurber may appear either before the name or after it (after
the extension if it is given). If the drive is not specified, the
system will default to either the 'system' drive or the 'working' drive,
These terms will be described a Tittle Tater.

Some examples of file specifications with drive numbers follow:

0.BASIC
MONDAY. 2
1.TEST.BIN
LIST.CMD. 1

In sumnary, a file specification may contain up to three fields
separated by the field separator. These fields are; ‘'drive', 'name',
and 'extension'. The rules for the file specification can be stated

quite concisely using the following notation:

[<drive>.]<name>[.<extension>]
or
named[ . <extension> ][ . <drive>]

The 'O' enclose a field and do not actually appear in  the
specification, and  the ek surround  optional jtems of the
specification. The fn]1Towing are all syntactically correct:

O NAMELEXT
i

Note that the only required field is the actual "name' itself and the
other values will usually default to predetermined values. Studying the
above examples will clarify the notation used. The same notation will

occur regularly th:rughout the manual.
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V. ENTERING COMMANDS

When FLEX is displaying '+++', the system is ready to accept a command
line. A command line is usually a name followed by certain parameters
depending on the command being executed. There is no ‘RUN’  command in
FLEX. The first file name on a command line is always loaded into memory
and execution is attempted. If no extension is given with the file
name, 'CMD' 1is the default. If an extension is specified, the one
entered is the one used. Some examples of commands and how they would
Took on the terminal follow:

+++TTYSET
+++TTYSET.CMD
+++L00KUP.BIN

The first two lines are identical to FLEX since the first would default
to an extension of CMD. The third line would load the binary file
"LOOKUP.BIN' into memory and, assuming the file contained a transfer
address, the program would be executed. A transfer address tells the
program loader where to start the program executing after it has been
loaded. If you try to lToad and execute a program in the above manner and
no transfer address is present, the message, 'NO LINK' will be output to
the terminal, where 'link' refers to the transfer address. Some other
error messages which can occur are '"WHAT?' if an illegal file
specification has been typed as the first part of a command line, and
"NOT THERE' if the file typed does not exist on the disk.

During the typing of a command line, the system simply accepts all
characters until a 'RETURN' key is typed. Any time before typing the
RETURN key, the user may use one of two special characters to correct
any mistyped characters. One of these characters is the 'back space’
and allows deletion of the previously typed character. Typing two back
spaces will delete the previous two characters. The back space is
initially defined to be a 'control H' but may be redefined by the user
using the TTYSET utility command. The second special character is the
Tine 'delete’ character. Typing this character will effectively delete
all of the characters which have been typed on the current line. A new
prompt will be output to the terminal, but instead of the usual '+t
prompt, to show the action of the delete character, the prompt will be
'22?'. Any time the delete character is used, the new prompt will be
227", and signifies that the last line typed did not get entered into
the computer. The delete character is initially a ‘control X' but may
also be redefined using TTYSET.
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As mentioned earlier, the first name on a command line is always
interpreted as a cormand. Following the command is an cptional list of
names and parameters, depending on the particular command being entered.
The fields of & command 1ine rnust be separated by either a space or a
comma. The general format of a cormmand Tine is:

<command>[,<1ist of names and parameters>]

A conma is shewn, but a space may be wsed. FLEX also allows several
commands  to  be entered on one command line by use of the 'end of line'
character. This character is initially a colon (':'), but may be user
defined with the TTYSET utility. By ending a command with the end of
Yine character, it is asossibie to follow it immediately with another
compand.,  FLEX will execute all comrands on the line before returning
with the '+++' prompt,  An error in any of the cormmand entries will
cause the system to terminate operation of that command line and return
with the prompt. Sore examnples of vatid command Tines follow:

+++CAT 1
+++CAT 1:ASN S=1
+++LIST LIBRARY:CAT 1:CAT O

As many cormands may be typed in one command line as desired, but the
total number of characters typed rust not exceed 128. Any excess
characters will be ignored by LK.

One last systen feature fo be described is the idea of 'system' and
‘working' drives. As stated earlier, if a2 file specification does not
specifically desigrate a drive number, it will assume a default value.
This default value will either he the current 'system' drive assignment
or the current ‘'working' drive assigmient. The system drive is the
default for all command names, or in other words, all file names which
are typed first on a cormand line. Any other file name on the command
Tine will default Lo the working drive. This wversion of FLEX also
supports automatic drive searching. When in the auto search mode if no
drive nurbers are specified, the operating system will first search
drive 0 for the file. [f the file 1is not found, drive 1 will be
searched and so on. When the system is first initialized the auto drive
searching mode will be selected. At this time, all drive defaults will
be to drive 0. It is sometimes convenient to assign drive 1 as the
working drive in which case all file references, except commands, will
automatically look on drive 1. 1t is then convenient to have a diskette
in drive 0 with all the syster utility commands on it (the 'system
drive'), and a disk with the files being worked on in drive 1 {the
‘werking  drive'}. If the system drive is 00 and the working drive is 1,
and the command Tine was:

+++1ST TEXTY ILI

FLEY would go to drive U for the command LIST and to drive 1 for the
file TEXTFILE. The actual assignment of drives is performed by the ASN
utitity, See its description for details.

VL. COMMAND DESCRIPTIONS

There are two types of commands in FLEX, memory resident (those which
actually are part of the operating system) and disk utility commands (those
commands which reside on the disk and are part of the UCS).

There are four memory resident commands included in FHL Color FLEX:
GET, MQI:I, ROM, and P. Even though they are not considered pert of the
Disk Utl}lty Command Set, for simplicities sake they will be discussed in the
UCS section of this manual.
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)
GENERAL SYSTEM INFORMATION

1. DISK CAPACITY

Each sector of a FLEX disk contains 252 characters or bytes of user data (4 bytes
of 256 byte sector are used by the system), Thus & single-sided mini disk has 340
sectors or 85,680 characters or bytes of user information. A single-sided full size
Gisk has 1140 sectors or 287,280 bytes of user data. Double-sided disks would
contain exactly twice these amounts.

II.  WRITE PROTECT

Floppy disks can usually be physically write protected to prevent FLEX from
performing a write operation. Any attempt to write to such a disk will cause an
error message to be issued. It is good practice to write protect disks which have
important files on them.

A mini disk can be write protected by placing a piece of opaque tape over the
small rectangular cutout on the edge of the disk. Full size floppys are just the
opposite. In order to write protect a full size disk, you must remove the tape from
the cutout. In other words, the noteh must be exposed to write protect the disk.
Some full size disks do not have this cutout, and therefore cannot be write
protected. '

III. THE 'RIESET' BUTTON

The RESET button on the back panel of your computer should NEVER BE PRESSED
DURING A DISK OPERATION. There should never be a need to reset the machine
while in FLEX, If the machine is reset and the system is writing data on the disk,
it is possible that the entire disk will become damaged. Again, never press 'reset’
while the drive is operating! Refer to the 'escape' character in TTYSET for ways
of stopping FLEX.

-1.8~

IV. NOTES ON THE 'P' COMMAND

On a standard FLEX system, the 'P' command tries to load a printer driver file
nemed 'PRINT.SYS' from the saeme disk which P itself was retrieved (after first
making sure that a driver has not already been loaded in). FHL Color FLEX
utilizes P in a different manner:

P is & memory resident command which simply redirects I/O to the printer port of
the Color Computer. Instead of playing the part of the hotel doorman (the function
of the standard P) calling & taxi (PRINT.SYS) for the waiting patron (the file to be
output), P in this case takes the patron directly to a location where he knows the
"hotel texi" is waiting. This particular hotel is not serviced by any other taxis, so
the doorman (P) knows there is only one way out - the hotel taxi.

As presently is and has been the case on the Color Computer, there is only one
output port - the RS 232 port. Similar to the hotel with the "built-in" taxi, FHL
Color FLEX has a built in (memory-resident) printer driver just sitting there at the
RS232 port waiting for P to send it some date to be printed. The reason it can be
built in (memory-resident) is because there is only need for one stendard driver

sinc):e all data on the Color Computer is being sent out one standard port (the RS
232).

For more information on the standard FLEX PRINT.SYS file, see page 53 of the
'Advanced Programmer's Guide,'
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VI. SYSTEM ERROR NUMBERS

Any time that FLEX detects an error during an operation, an appropriate
error message will be displayed on the terminal. FLEX internally
translates a derived error number into a plain language statement using
a look-up table called ERROR.SYS. If you have forgotten to copy this
.SYs file onto a disk that you are using, FLEX will report a
corresponding number as shown below:

DISK ERROR  #xx

where ‘'xx' s a decimal error number. The table below is a list of
these numbers and what error they represent.

ERROR # MEANING
1 TLLEGAL FMA FUNCTION CODE ENCOUNTERED
2 THE REQUESTED FILE IS IN USE
3 THE FILE SPECIFIED ALREADY EXISTS
4 THE SPECIFIED FILE COULD NOT BEL FOUND
5 SYSTEM DIRECTORY ERROR-REBOOT SYSTEM
6 THE SYSTEM DIRECTORY IS FULL
7 ALL AVAILABLE DISK SPACE HAS BEEN USED
8 READ PAST END OF FILE
9 DISK FILE READ ERROR
10 DISK FILE WRITE ERROR
11 THE FILE OR DISK IS WRITE PROTECTED
12 THE FILE 1S PROTECTED-FILE NOT DELETED
13 ILLEGAL FILE CONTROL BLOCK SPECIFIED
14 ILLEGAL DISK ADDRESS ENCOUNTERED
15 AN ILLEGAL DRIVE NUMBER WAS SPECIFIED
16 DRIVE NOT READY
17 THE FILE IS PROTECTED-ACCESS DENIED
18 SYSTEM FILE STATUS ERROR
19 FMS DATA INDEX RANGE ERROR
20 FMS INACTIVE-REBOOT SYSTEM
21 TLLEGAL FILE SPECIFICATION
22 SYSTEM FILE CLOSE ERROR
23 SECTOR MAP OVERFLOW-DISK TOO SEGMENTED
24 NON-EXISTENT RECORD NUMBER SPECIFIED
25 RECORD NUMBER MATCH ERROR-FILE DAMAGED
26 COMMAND SYNTAX ERROR-RE-TYPE COMMAND
27 THAT COMMAND IS NOT ALLOWED WHILE PRINTING
28 WRONG HARDWARE CONFIGURATION

For more details concerning the meanings of these error messages,
consult the 'Advanced Programmer's Guide'(pgs. a8 - 40).
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VII. FLEX OPERATING SYSTEM INPUT/OUTPUT SUBROUTINES

In order for the FLEX 1/0 functions to operate properly, all user
program character input/output subroutines should be vectored thru the
FgEX operating system rather than the computer's monitor. Below is a
1ist of FLEX's [/0 subroutines and a brief description of each. All
given addresses are in hexadecimal.

GETCHR at $CD15

This subroutine is functionally equivalent to S-BUG's character input
routine. This routine will loock for one character from the control
terminal (1/0 port #1) and store it in the A accumulator. Once called,

ghe input routine will loop within itself until a character has been
;nput.dAnytime input is desired, the call JSR GETCHR or JSR $CD15 should
e used.

GETQHR automatically sets the 8th bit to 0 and does not check for
ga;;ty. A call to this subroutine affects the processor's registers as
ollows: .

ACC. A loaded with the character input from the terminal
B,X,Y,U not affected

PUTCHR at $CD18

This subroutine is used to output one character from the computer to the
control port (1/0 port #1). It is functionally equivalant to the output
character routine in S-BUG.

To use PUTCHR, the character to be output should be placed in the A
accumulator in its ASCII form. For example, to output the letter 'A’ on
the control terminal, the following program should be used:

LDA #%41
JSR $cnis

The processor's registers are affected as follows:

ACC. A changed internally
B,K,Y,U not affected

PSTRNG at $CDIE

PSTRNG is a subroutine used to output a string of text on the control
tgrm1na1. When address $CDIE is called, a carriage return and 1ine feed
will automatically be generated and data output will begin at the
Tocation pointed to by the index register. Output will continue until a
hex D@ is seen. The same rules for using the ESCAPE and RETURN keys for
stopping output apply as described earlier.

The accumulator and register status after using PSTRNG are as follows:

ACC. A Changed during the operation
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ACC. B Unchanged

X Contains the memory location of the last character read from t
string (usually the 04 unless stopped by the ESC key)

Y,u Unchanged

NOTE: The ability of using backspace and line delete characters is a
function of your user program and nct of the FLEX I/0 routines described
above.

For additional information consult the 'Advanced Programmer's Manual'.

STAT at $CD4E

This routine is wused to determine the “status" of the input device.
That is, to see if a character has been typed on the input terminal
keyboard. Its function is to check for characters such as the ESCAPL key
in FLEX which allows breaking of the output. This routine returns an
EQual condition §f no character was hit and a Not-Equal condition if a
character was hit. No registers, except for the condition codes, may be
altered.
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VI, BOOTING THE FLEX DISK OPERATING SYSTEM

In order to read FLEX from the system disk upon powering up your system, you
must have a short program in RAM or ROM memory. This program is called &
‘bootstrap' loader.

With FHIL Color FLEX, typing in RUN"FLEX" will call the BASIC bootstrap loader
called "FLEX",

Non-Color Computer Users should use the boot supplied with the hardware if
compatible with FLEX, A sample boot (for the SWTPc mini system) is given here
for reference,

If the system does not boot properly, re-position the system disk in the drive and
re-execute the bootstrap loader,

0100 B6  EO18 START  LDA COMREG TURN MOTOR ON
0103 86 Q0 LDA #0

0105 B7  E014 STA DRVREG

0108 8E 0000 L.DX #0000

0108 3D OVR MUL DELAY FOR SPEED UP
010¢ 30 1F LEAX  -1,X

010E 26 FB BNE OVR

0110 C6  OF LDB #$0F RESTORE

0112 F7  EO18 STB COMREG

0115 8 2B BSR RETURN

0117 F6  EO18 Lo0P1  LDB COMREG

011A C5 01 BITB  #1

011C 2 F9 BNE LOOPL

0l1E 86 01 LDA #1

0120 B7  EOIA STA SECREG

0123 8 1D BSR RETURN

0125 €6  &C LDB #$8C READ WITH LOAD
0127 F7  EO18 STB COMREG

012A 8D 16 BSR RETURN

012C 8¢ €000 LDX #$C000

012r C5 02 LooP2  BITB  #2 DRQ?

0131 27  05. BEQ L00P3

013386 EQIB LDA DATREG

0136 A7 80 STA 0, X+

0138 F6 EQ18 LOOP3  LDB COMREG

0138 €5 01 BITB  #1 BUSY?

013D 26 FO BNE Loop2

C13F 7€ €000 JMP $C000

0142 80 00 RETURN BSR RTN

0144 39 RTN RTS
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iX. REQUIREMENTS FOR THE 'PRINT.SYS' PRINTER.DRIVER FLEX User's Manual

{(This does not apply to FHL Color FLEX., See pg, 1.9)

*

Standard TSC FLEX, as supplied, includes a printer driver that will work with most * CHECK FOR PRINTER READY (MUST BE AT $CCD8)
*

parallel type printers, such as the SWTPC PR-40. If desired, the printer driver may

be changed to accomodate other types of printers. Included is the source listing ccoe ORG $CCD8 PRINT TEST AT $CCD8
for the supplied driver. Additional information on the requirements for the ccbg8 70 CCE3 PCHK T8T PFLAG TEST FOR PRINTER READY
PRINT.SYS driver can be found in the 'Advanced Programmer's Guide' on page 53, CCDB 2B 05 BMI PCHKX IF NEGATIVE, PRINTER READY
CCOD 7D EOID TST PIA+1 CHECK FOR TRANSITION
CCEO 2B EE BMI PREADY IF MINUS, PRINTER NOW READY
CCEZ 39 PCHKX  RTS
* PRINTER READY FLAG
CCE3 FF PFLAG  FCB $FF PRINTER READY FLAG

1) The driver must be in a file called PRINT.SYS
*
2) Thre te tines must be supplied, inter initializati
) Three separate routines mus upplied, a printer Inptiatization * PRINTER OUTPUT CHARACTER ROUTINE (MUST BE AT $CCE4)
*

routine (PINIT at $CCCO), a check ready routine (PCHK at $CCD8),

d tput ch t ti POUT at $CCE4).
and an output character routine (POUT at $CCE4) CCE4 ORG  $CCEA  MUST RESIDE AT $CCE4
3) When the POUT routine is called by FLEX, the character to be output gggg 22 Eg pout BgR PCHK TEST FOR PRINTER READY
will be in the A accumulator. The output routine must not destroy CCE8 7F CCE3 BPL PouT LOOP UNTIL PRINTER READY
the B, X, Y, or U registers. PINIT may destroy any registers. CLR PFLAG SET PRINTER FLAG NOT READY
PCHK may NOT alter any registers. CCEB B7 EOIC STA PIA SET DATA IN OUTPUT REGISTER
CCEE 86 36 LDA #336 SET DATA READY, HIGH TO LOW
4) The routines MUST start at the addresses specified, but may be gggg 22 gg Egi ;2ggg %;g;FSEXEEHIggS $EENE§¢ION
continued anywhere in memory if there is not room where specified.
1f placed elsewhere in memory, be certain they do not conflict ggg? 2; EO1D POUTB STA PIA+1 OF LOW LEVEL TO HIGH LEVEL
with any utilities or programs which will use thenm. RTS
5) ATl three routines must end with a return from subroutine END
instruction (RTS).
*
* PRINT.SYS PIA DRIVERS FOR GENERAL CASE PRINTER
*
£01C PIA EQU  $E0IC PIA ADDRESS FOR PORT #7
*
* PRINTER INITIALIZATION (MUST BE AT $CCCO)
*
cceo ORG $cceo MUST RESIDE AT $CCCO
CCCO 86 3A PINIT LDA #5237 SELECT DATA DIRECTION REG.
CCCz B7  EOID STA PIA+] BY WRITING O IN DDR CONTROL
CCceh 86 FF LDA #SFF SELECT ALL OUTPUT LINES
ccc7 B7  E0IC STA PIA PUT IN DATA DIRECTION REG.
CCCA 86 3t LDA #33E SET UP FOR TRANSITION CHECKS
ccee B EO1D STA PIA+1 AND ENABLE OUTPUT REGISTER
CCCF 39 RTS
* PRINTER READY ROUTINE
ccbo 70 EOLC PREADY TST PIA RESET PIA READY INDICATION
cChb3 73 CCE3 COM PFLAG SET THE PRINTER READY FLAG
CCo6 39 RTS
~1.15-
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SAMPLE DRIVERS FOR SERIAL PRINTER

The follo»ying listing is a sample set of drivers for a serial type printer using an
ACIA as its interface. This would be of interest to Color Computer Users using
some type of expansion device allowing access to a printer port other than the
standard RS 232 port. This set of drivers is not supplied on disk, In order to use
these drivers, you must type in the source and assemble it,

1 *

2 * PRINT.SYS DRIVERS FOR GENERAL SERIAL PRINTER
3 * CHANGE ACIA EQUATE IF NECESSARY

4 *

5

6 £01C ACIA EQU $E01C ACIA ADDRESS FOR PORT #7
7

8 *

9 * PRINTER INITIALIZATION (MUST BE AT $CCCO)
10 *

11 c¢Cco ORG $ceco MUST RESIDE AT $CCCO
12 CCCO &6 13 PINIT  LDA #3813 RESET ACIA

13 ©CC2 B7  EOLC STA ACIA

14 CCCh 86 11 LDA #3511 SET 8 BITS & 2 STOP
15 ¢CC7 g7 EO0IC STA ACIA

16 COCA 39 RTS RETURN

17

18 *

19 * CHECK FOR PRINTER READY (MUST BE AT 3CCD8)
o0 *

21 CCog ORG $CCD8 PRINT TEST AT $CCDE
22 Cope 34 04 PCHK PSHS B SAVE B ACC.

23 CChA F&  EOLC LDB ACIA GET STATUS

24 CCDD 56 RORB GET TOR BIT INTO

25  CCDE 56 RORB SIGN POSITION

26 CCDF 56 RORB

27 CCEO 35 04 PULS B RESTORE B ACC.

28 CCE2 39 RTS RETURN

29

30 *

31 * PRINTER OUTPUT CHARACTER ROUTINE (MUST BE AT $CCE4)
2 *

33 CCEa ORG 4CCES MUST RESIDE AT $CCE4
34 CCt4a 34 04 POUT PSHS B SAVE B ACC.

35 CCE6 F& - EDIC pPOUTZ  LDR ACIA GET STATUS

36 CCE9 57 ASRB GET TOR BIT

37 CCEA 57 ASRE INTO CARRY

38 CCLB 24 F@ BCC POUT2 LOOP IF NOT READY
39 CCED 35 04 PULS B RESTORE B ACC.

40 CCEF B7 01D STA ACIA+1 WRITE OUT THE CHAR.
41 CCF2 39 RTS RETURN

42

43 END

~1.16-
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DISK COMPATIBILITY

Disks created under 6809 FLEX 9.0 are compatible with those created
under 6800 FLEX 1.0 on the 8" drives or 6800 FLEX 2.0 on the 5" drives.
The reverse is also true, meaning that FLEX 9.0 can read disks created
by one of those 6800 FLEX systems. This means that transferring text
files will require nothing more than copying with the COPY command. In
fact it is not even necessary to put the files on a new disk. As long
as a disk is being used for work files only (no disk command files) it
may be used interchangeably. ’

The one place where the disks are different is in the bootstrap loader
which the NEWDISK command places on track 0 when a disk is initialized.
Obviously the Tloader must be different for 6800 and 6809. This simply
means that a disk initialized with the 6809 NEWDISK command cannot be
used to boot 6800 FLEX and vice versa.

The new double-density system is an exception to all the above. It
cannot be used to read disks created by the original 6800 single-density
system. Any disks, however, created as single-density with the new
double-density version of NEWDISK (done by answering 'N‘ to the prompt
'Double-Sided Disk?') can be read on either a single or double density
system. This is because the new double-density NEWDISK writes FF's in
certain gap areas whereas the old single~density NEWDISK wrote 00's.
The single-density controller board (which uses the Western Digital
1771) can read either type, but the double-density board (which uses the
Western Digital 1791) can only read the type with FF's.

SOFTWARE COMPATIBILITY

6809 object code is NOT at all compatible with 6800 object code. This
means you cannot run binary command files from a 6800 system on a 6809
system. Since 6809 FLEX can read a 6800 FLEX disk and vice versa, you
must be careful not to execute a 6800 command in a 6809 system and
again, vice versa.

Where the 6809 and 6800 ARE compatible is in the source code. Thus, if
you have the source listing for a 6800 program on disk, it can be
reassembled by the 6809 assembler to produce executable 6809 object
code. Of course if the program calls any routines from FLEX, these
addresses will have to be changed since 6809 FLEX resides at $C000 (6800
FLEX is at $A00D0). This is usually a matter of simply changing all
occurrences of ‘$A' to '$C' and all '$B' to '$D' with the editor.

FLEX General Notes

ADAPTING FLEX

The FLEX 9.0 disk supplied has two copies of the FLEX object code. One
is called FLEX.SYS and Js ready to boot up with SWTPc disk hardware.

The second 1S called FLEX.COR which represents the CORe or main bedy of
FLEX. It differs from the bootable form of FLEX in that it does not
have any terminal or disk I/0 routines built in. This allows the user
to modify these 1/0 drivers, if desired, to produce a customized version
of FLEX. Note that in order to produce this customized version you must
have FLEX up and running so you will need the bootable version
(FLEX.SYS). The customized terminal and disk I/0 routines are supplied
in two packages. We will discuss them separately and then examine how
to add them onto FLEX.COR to produce a new, customized, bootable version
of FLEX.

The CUSTOM 1/0 DRIVER PACKAGE

This package allows the user to alter the functioning of the terminal
1/0 and the functioning of printer spooling. Nine routines and  two
interrupt vectors are set up in this package. There is a space reserved
for these routines beginning at location $D370 and ending at $D3E6.  The
address of these 11 items must be setup in a jump table found at
Jocations $D3E7 thru $D3FB. A copy of the Custom 1/0 Driver Package
used to “produce FLEX.SYS s included at the end of the General Notes
section. Use it as a quide for writing your own.

A description of each routine and vector follows.

INCH

Tne address of the input character routine should be placed at $D3FB.
This routine should get one input character from the terminal and return
it in 'A‘ with the parity bit cleared. It should also echo the
character to the output device. Only 'A' and the condition codes may be
modified.

QUTCH
The address of the output character should be placed at $D3F9. This

routine should output the character found in 'A‘ to the output device.
No registers should be modified except condition codes.

STAT

The address of the STAT routine should be placed at $D3F7. This routine
checks the status of the input device. That is to say, it checks to see
if a character has been typed on the keyboard. If so, a Not-Equal
condition should be returned. If no character has been typed, an Equal
to zero condition should be returned. No registers may be modified
except condition codes.

TINIT
The address of the terminal initialization routine should be placed at

$D3F5. This routine performs any necessary initialization for terminal
170 to take place. Any register may be modified except 'S'.
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MONITR

This is the address to which execution will transfer when FLEX is
exited. It 1is generally the reentry point of the system's monitor ROM.
The address should be placed at $D3F3.

TMINT

The address of the timer initialization routine should be placed at
$D03F1. This routine performs any necessary initialization for the
interrupt timer used by the printer spooling process. Any register may
be modified except 'S'.

TMON

The address of the timer on routine should be placed at $D3EF. This
routines "turns the timer on" or in other words starts the interval IRQ
interrupts. Any registers execpt 'S' may be modified.

TMOFF.

The address of the timer off routine should be placed at_$D3ED. This
routine "turns the timer off" or in other words stops the interval IRQ
interrupts. Any registers except 'S' may be modified.

IRQVEC
"THSMVTRQ vector is an address of a two byte location in RAM where FLEX
can Stuff the address of its IRQ interrupt handler routine. In other
words, when an IRQ interrupt occurs control should be transferred to the
address stored at the location specified by the IRQ vector. This IRQ
vector location (address) should be placed at $D3EB.

SWIVEC

The SWI3 vector is an address of a two byte location in RAM where FLEX
can stuff the address of its SWI3 interrupt handler routine. In other
words, when an SWI3 interrupt occurs control should be transferred to
the address stored at the location specified by the SWI3 vector. This
SWI3 vector location {address) should be placed at $D3EQ.

THNDLR

The Interrupt Handler routine is the one which will be executed when an
IRQ interrupt occurs. If using printer spooling, the routine should
first clear the interrupt condtion and then jump to the 'change process’
routine of the printer spooler at $C700, If not using printer spooling,
this routine can be setup to do whatever the user desires. If it is
desirable to do both printer spooling and have IRQ's from another device
(besides the spooler clock), this routine would have to determine which
device had caused the interrupt and handle it accordingly. The address

of this routine should be placed at $D3E7.

e
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The CUSTOM DISK DRIVER PACKAGE

This package supplies all the disk functions required by FLEK. There
are eight routines in all:

READ Reads a single sector

WRITE Writes. a single sector

VERIFY Verifys a single sector

RESTORE Restores the head to track 0

DRIVE Selects the desired drive

CHECK Checks a drive for a ready condition
QuICK Same as CHECK but with no delay

INTT initializes any necessary values

These routines and what is required of them are decribed in the Advanced
Programmer's Guide in the section titled 'DISK DRIVERS'. There 1is a
jump table which contains the address of all these routines at $DEOC.
This table is as follows:

DEQO JMP READ
DEO3 JMP WRITE
DEOG JMP - VERIFY
DEO9 JMP RESTOR
DEOC JMP - DRIVE
DEOF JdMP - CHECK
DE12 JMP QUICK
DELS JMPINIT

Immediately following this jump table there is a space for the disk
driver routines. In the general case this space would start at $DEI8
and run through $DFFF. In the SWTPc system with S-BUG installed, that
entire space is not available due to the fact that S-BUG uses RAM in the
area of $DFAQ to $OFFF for variables and stack. Thus the driver routine
area is limited in this case to $DE18 through $OFOF.

The actual source listings for the SWTPc drivers are not included, but a
skeletal Custom Disk Driver Package is included at the end of this
section which should assist you in writing your own package.

PUTTING THE CUSTOM FLEX TOGETHER

Once you have written and assembled a Custom 1/0 and Custom Disk Driver
packages, you are ready to append them to the core of FLEX (FLEX.COR) to
produce a new, bootable version. This is done with the APPEND utility
if FLEX, but before we get into that there is a very 1important point
which must be covered.

*k% [MPORTANT **x

The copy of FLEX on disk is much like any other standard binary file.
1T MUST HAVE A TRANSFER ADDRESS IN ORDER TO WORK! [t is also important
to note that unlike other binary files FLIX can have ONLY ONE transfer
address and it MUST BE THE LAST THING IN THU FILE! The simplest way of

~b-
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getting that transfer address into the file 1is by use of the END
statement in the assembler. We recommend you put a transfer address on
the END statement of the Custom I/0 Driver Package and make sure it is
the tast thing in the final FLEX file.

Assuming you have put a transfer address on the Custom I/0 Driver
Package with an end statement of the form:

END $CDOO

you can now create a new version of FLEX by appending the custom disk
drivers and custom I/0 drivers onto FLEX.COR. You should use the APPEND
command for this purpose as shown:

+++APPEND FLEX.COR DRVRS.BIN CUSTOMIO.BIN NEWFLEX.SYS

~This command assumes the object file you created for the Custom Disk

Drivers is called DRVRS.BIN and the Custom I/0 Drivers are in a file
called CUSTOMIO.BIN. The new, custom version of FLEX 1is called
NEWFLEX.SYS. In order to boot up this NEWFLEX.SYS you must Tlink it with
the LINK command (see the FLEX User's and Advanced Progammer's Manuals).
The command would be of the form:

+++L INK NEWFLEX.SYS

The disk containing your newly made and linked FLEX can now be booted
with the normal boot procedure.




* FLEX

CoLD
WERMS
RENTER
INCH
INCHZ
QUTCH
QUTCHZ
GETCHR
FUTCHR
INBUFF
PETRNG
CLASS
FORLF
NXTCH
RETRIO
GETFIL
LOan
SETEXT
ADDEX
OQUTDEC
OQUTHEX
RPTERR
GETHEX
OUTADR
INDEC
DOCMND
STAT

Uit
MTROFF
FOCTE
DESCOU
ELFER
MORL.
CURTYF
VDEMOD
BELCYC
BELHLF
INCHNE

ADRESSEN

EQU
EQU
EQY
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQY
EQU
EQU
EQY
EQU
EQuU
EQY
EQU
EQLU
EQU
EQY
EQU
EQu
EQU
EQu
EQU
EGuU

EQU
EGu
EG
EQU
EQU
EQy
EQu
EQy
EGd
EQU
EQY

CINCHNE D

TINIT
MONTTR
TMINT
THMOR
TMOFF
IRQUEC

SWIVEC

EGY
EGQU
EQu
EQU
B
EQy

EQU

000G
$CDY3
S+CDhGo
$CD09
SCDOC
CDOF
$CD12
SCD1Y
$Ch18
$CD1E
$CD1E
$Ch2Y
$CH24
$CHE7
$ChZaA
$COZD
+Ch30
$CDE3
$CD3IS
$CD39
s0D3C
$CD3F
#CD42
$CD4S
+CD48
+CD4E
$CO4E

$DELE
$DEZL
$DEZ4
$D301
D303
HD3LE
fanetiyy
FD30LY
$D3EL
$D3ES

HDAES

D3FD

$D3EY

COLDSTARY 8

HARMSTART 8 :

RE-ENTRY FOINT 8

INFUT CHARACTER

INFUT CHARACTER 9

OQUTFUT CHARACTER ¢

OUTFUT CHARACTER 9

GET CHARACTER 9

FUT CHARACTER 1.0

INFUT INTO LINE-BEUFFER 10
FRINT STRING 10

CLAGSIFY CHARACTER 11
PRINT CRLF 7

GET MEXT BUFFER CHARACTER 11
RESTORE X/0 VECTORS

GEYT FILE SPECIFICATION 12
FILE LOADER 12

SET EXTENSION-13

ADD E-REG TO X-REG 13
OUTFUT DECIMAL - NUMEER 13
OUTFUT HEX MUMBER 13
REFORT ERROR 149

GET HEX NUMBER-14

QUTPUT HEX ADDRESS

INFUT DECIMAL-NUMBER 19
CaLlL DOS AS+SUBROUTINE 15

CCHECK TERNINAE“INPUT STATUS 15

UNL.OAD HEADS >

TURN OFF DRIVE: MOTOhb

FIRD CONFIGURATION TABLE ENTRY
DEEBQUNCE CGUNT +

BLINK PERXOD- i

MOTOR OFF BLINR LIMIT

TCURSOR TYFE:

VDG MODE e
EELL TONE CYCLE- COUNT
BELL TONE HALF-PERIOD
INFUT WITHOUTY ECHO (JSR
L S

- i
TERﬁINAL_INITIALISATIUN 4
MONITOR REENTRY %

TIMER 1N171ALISAT10N
TIMER OR

TIMER OFF

IRQ-VECTOR

SWIB-VECTOR



THRDLR  EQU

X DOS MEMORY HAF

LINBUF  EQU
TTYES EQU
TTYDEL EQU
TTIYEM. EQY
TTYDEF EQU
TTYWID EQU
TTYNUL  EQU
TIYTAR EQY
TIYECH EGU
TTYEJC EGU
TIYFAC EQU
TTIYESC EGL
SYSODRL  EQU
WORDRI  EQU
SYSSECR  EQU
MONTH EQU
DAY QY
YEAR EQU
LASTERNM EQU
USCONMTA EQU
LIBUPG  EQY
ESCREY EQU
CURCHR  EQU
FRECHR  EGU
CURLIN EGU
LOADOFF EQU
TREFLAG EQY
TREADDR EQU
ERRTYF  EQU
SPIDFLA EQU
OUTSHY  EQU
INFSHY EQU
FOUTADD EQU
FINFADD EQU
CHNDFL  EQU
CURCOL  EQY
MEMEND  EQU
ERRVEND EQU
FECHO EGU
SYSCONS EQY
PRINT EQU
PRREADY EQU
FROUTY EQU

¥ FILE MANAGEMENT SYSTEM

FMSTNIT EQU
FMECLDS EQY
FMSCaALL EQU
FCREASE EQU

$D3EY

$C080
w*CCo0G
$CC01
+CCo02
$CC63
$CCO4
$CEOS
$CCHS
$CCe7
$CCO8
$CC09
$CCUA
$CCOR
$CCOC
$CCOHD
$CCO0E
$CCOF
$CC10
$CC1L
%CC12
$CC14
$CC16
$CC1E
$CC1Y
$CCLA
$CCLER
CCib
$CCLE
+CCat
$LC21
$CCEE
$CC23
$CCE4
$CCES
$C0EY
$CC29
$CCZE
$CC20
$CC2F
$CC4E
CCCO
$CCDY
CCES

04060
D403
D406
HD4A0A

L ¥TY DELETE CHR (%18)
LEPT (H3a)
CZETLENANZAHL (0)

IR-HANDLER

128 BYTE LINE BUFFER
TTY BACKSFACE CHR ($08)

SFALTENANZAHL (0)
NULL-COUNT (4}

TAE-CHARACTER ()
BS-ECHO CHARACTER (0

BLANK-LINES (0)

FAUSE CONTROL ($FF)
ESCAFE CHARACTER (418D
SYSTEM-DRIVE NUMBER
HORKING-DRIVE NUMEBER i
SYSTEH SCRATCH

SYSTEM

DATE

REGISTERS

LAST TERMIATOR

USER COMMAND TABLE ADRES {
LINE BUFFER FOINTER

ESCAPE RETURN REGITER

CURRENY CHARACTER (
FREVIOUS CHARACTER )
CURRENT LINE NUMBER

LOADER ADDRESS OFFSET i
TRANSFER FLAG

TRANSFER ADDRESS

ERROR YYFE

SFECIAL L/0 FLAG

QUTHEUT SWITCH

INFUT SWITCH

FILE QUTFUT ADDRESS

FILE INFUY ADDREGS

COMMAND FLAG

CURRENT QUTFUY COLOMN

MEMORY END

ERROR NAME VENDOR

FILE INFUT ECHO FLaG

SYSTEM CONSTANTS

FRINTER INITIALYZE

FRINTER READY CHECK

FRINTER OUTPUT

FMS INITIALIZATION
Fiig CLOSE

FM5 Cabl

FCE BASE POINTER

X CESADRTXTE $1ay

ES
Tlsore eau $cG00 RS
* [
sstack eaqu fTixore+$007f
Inbuff equ flxuore+$0089
startr eau fTlioret$0100
*
susfobh eau flrore+$0840
sfTeror el flxore+$0841
sTacty eau flrora+$0342
sTdriv equ Tlxore+$0843
eaw flrora+40844
eau: fluora+$i84c
sTalir eau fTlxora+$0841
sfresl eau fluore+$0850
sfeadr enu Tlxore+$(851
sfeadr eru fTlxore+$0853
sfesize equ flxora+$08S
stfscm equ Flxore+$0857
sfres? equ Tixore+$0B5E
sfdmorn ecu flxora+$0359
stdday eau flxore+$085s
sTduer eau flxore+$08%hL
erit flxore+s0g%5e
e fixore+$085e
[=Yeih] Gra+di860
HooEEu orare08s2
strine ey fluore+H0843
sTrwhf eau Tlxore+$0864
bf@le equ fluore+3086T
equ fixora+$0a372
eau Tilxora+$lg7 5
sfocomr equ Tlrore+s087h
stouff ecu flxore+$0880
*
Lhuber equ ara+e0oldd
ttudel egu { orat+$lctl
tiwecl eqw flxore+$lcly
ttuder ecqu flrore+$0c0l
titewid eau flxore+$0cidg
tturle eaqu fluore+slcod™
thgtab eaqu fluora+$lcos
tiubec eau fluore+$0c07
tituede equt fixore+$iciB
eauw Tluore+$lcly
e flxore+sbcla
equ fluore+$icbh
ead Tluore+$lclc
fw‘fla e flxore+$0celdg
SHEURA

$D4OK
$D4ES

(S

CURRENT FCB ADDRESS
VERIFY FLAG

ar e

9 addresses and constants

fley stack
line buffer
utility aves

feb function code

feb error status

fob sctivity status

feob drive.number

fob namne-

fob extension

feo file.asttributes

fob resevved. . .

fob startina dlsk sddress
fob endine.dish: addrebs

5 feb file size

feb file sector mas 1nd1catov
fob reserved. .

feoin crestion mornth

feb crestion daw

fch creation wear

fob list.wointer.

fob cuerent . rosition

feb current record rumber

fob deta: index:

fobr random:. index

foeb names work: buffer

febk current directors addrvess
feb first deleted directorw sointer
fob rensme work ares

febh seace comeression flae
feb sector buffer

ttuset backsrace
tivset delete, ...
ttwsel end. of. line
tluwset, derth count
tituset widih. count
tiwset owll. count .
ttuset tabor. o
tiuset. backerace echo
tluset edect- count
tluset rauvse. control
ttuset escarer ...
sustem drive.number
workinG-.deive number
use swetem.drive. flse

gat Fizoretdfele sgster gontn



svearn eau FTiuora+$0cll sustem wvear
lattrm eauw fluore+$0cll last terminator

caldst
warmsl
renter
inchar
inchad
outehr

uetaibs
Inbwats
escrin
curchr
VoL
curlin
loadof
trflaa
traddr
evrtur
erciof
outawt
inswtc
foaddr
fiaddr
comfla
crotel
SREECE
memerd
errves
fiefla
suascd
sussod
susscd
Crutur
Cr itz
Crslow
crSihz
crramt
crteh
crdobs
crtime
C P R
*LrT e
rtrra

rLrdaey
retadr
ulcfle
T omet
Frinit
eriterm
Frdech
rLrout
rrofls
susscd

20
[zX e8]
St
eats
eau
[=Xcau)
(=463l
=31}
[=2c1N]
e
@a
F=2etn
(=338
erly
[=]c3E)
[=1c{¥]
[=re N}
el
P=JcIn
[=2c A
[=ic1n]
[=fc28]
[=JET)
2R
e
R
Ry
el
SRLE
£
2&0
eru
[={e 3R]
e
eau
eQu)
et
f=lcii]
eqil
erLE
equ
e
equ
(=3 edn]

equ

eQu
eQqu
eau
(=1 k]
f=1eIn]

flrore+40012
flrore+4icls
flxare+$0cle
fiora+s0cis
fixore+$lcl9
fixara+dlcls
fivarc+$lcin
Fivora+$lcld
fixovet+élcle
fluora+$dc2y
Flrora+40c2l
fistore+40ci2
flxora+$0023
flxora+30c24
fixora+40c26
fluore+$0c28
fiorat$lcl2?
fikorc+$lcla
fluore+$loln
fluora+$0c2d
flsora+40olyt
fixora+s0c3g
Fluore+$003i
flxore+$0c32
Tivore+$0033

eaut flrora+$0d00 cold start
filrore+40403 warm start
flrore+$0adisé re~ertry

flrore+$0cl? basic irrut chiarascter
fleore+$0dlc basic inrut character
Tluore+$0d0f basic outsut character

user command table
line buffer rointer
escare vreturn
current character
erevious charascter
current line rumber
loader sddress offget
transfer flse
transter address
error ture

srecial i/0 flze
auteut switeh

inrut switch

file outrut address
file imrut address
commard flaa

currernt outrut column
sustem scratcoh
meEmore end

error nsme vector
file irrut echo flae
sustem scrasteh
suetem scratoh
svstem sceraton

o ture flae

$88 Zmh clock

%40 memory streteh
%20 S50 hz rower

%1% cwu vram aveilsble

$08 6819 ric

available

$04 4 addr/rort
$02 6840 timer avsilsble

01 extended
floorae+$0cids
flxora+$0c37
flrora+$lcl3?
Tinore+$0c43
fisora+$icdy
fluora+ilcde
flxora+$0ccld
fluaora+$lcdgd
flzora+$bcds
flxora+$lced
fisore+$bcfe
firoret$lcfs

MEHOTY used

reserved rrinter ares rointer
reserved rrinter ares leraih
srinter device address

docmd return sddress
urrer/lower case flae
rointer to eromet strineg
rrinter irditislization
Frinter close routine
rrinter ready chech

Frinter outrut

active srooline flae

sustem scratoh

Fut et
inbuff
Falrna
clasfw
rrorlf
nxrtohe
retrio
getfil
loadfl
setext
addbZn
outdec
outhex
retery
aeties
autadr
indeon
docmra
ctstat
*

tarrlr
tardinm
setiraq
clrira
trmine
timoft
timron
Limirct
Lrmint
trmohb
trmouat
trmine
#®
fmsint
fascls
frscal
fobbas
fopour
verfle
®

dreadr
durite
dverfy
drstor
daselr
doheck
dachelk,
deeelt
X

Twarods
frrroh
fmorni
fmorna
Fmorras

el
eQL

QR
(=115
eru
8Ru
(=i
e
e
e
2R
e
equ
egu
=TTk
equ
e|u
e
[=1c1R]
egu
=110

et
eau
e
el
eru
=2 1N]
el
e
@i
e QL
eQu
[=Xc3in]

e
e
(=1 18]
eqid
e
el

e QL
eaqul
[=XcIN]
[=1cTR]
[=gein]
[=Fx 1N}
e
2R/u

eru
e
eq
e
eaqut

flsore+$0412
HoTats0dls

flrore+$0dis
filorg+$0dih
flroret+$ldle
flyore+$0d21
fluore+$0d24
Flrore+s0dzy
filxore+$0d2a
flxovre+$0ad2d
flrore+$0d430
flrore+$0d33
flxora+s0436
flxore+4$0339
fTluore+$0d3c
flxora+s0das
Tlsora+sicdqsl
Tluora+$0d45
flxora+$0d48
flxora+$0d4n
flrore+é0dde

fluovre+s1l3de
flxore+413el
fixore+$l3el
flsorc+$i3ed
flrora+si3e
filxore+$ided
flxora+$13ef
flxore+$13f1L
Flrora+sli3es
fixora+$1L317
fluore+s13F9
Flxore+$1l3fh

flrora+$1400

Flrora+s1403
fluore+sl404
fixvora+s1409
flrore+$140n
filxora+$1435

flxore+sledd
fluore+$leld
filsoretslelds
fivore+$iel?d
fixore+$lelc
fluore+slelt
flxore+$lel
flxore+siell

$00 et nest
08 Fut next
$01 oren for
$02 oren for
%03 oren for

tasic ouwtrat charvscter
aet character

Ut Ccharacter .

inFut dinto line buffer
srint strine

classify charsocter

Frint oerlf

set next buffer charscter
restore i/0 vectors

set file srecs

load pinary file

set extension

add b to u .

outruet decinal nunber
outrut hexadecimal number
rerort error

selt hexsdecimal rumber
outrut hexadecimal address
inerut decimal number

call dos as @ suboutine
check terminal status

vector for inrut tar
dumme vis for rm

clear ira vector

set ira vector

terminal ineut withowt écho
timer off

timer on

timer ipit

terminal init

terminal check

terminal outrut

terminal infut with echo

fms imditislization
fms close files

fms call

foen hase rointer
feb current addréss
verifue flag

bacic read dishk

hasic write disk

basic verifw dishk

basic restore disk

basic select drive

basic check drive reads
hasic auick drive chech
basic drive seek-to-sector

bute
bute
ineul
outrut
urdste



fmelsi
fmeclso
fmelsw
fwrewt
fmordi
Tweeti
fmrutd
furdss
fTuwiss
foresd
fudelt
fmyerm
fmrese
fmrixea
fmoriv
fmatrh
fuetrb
fmrest
farsedir
fmreon
fubachk
*

fofunc
freror
foacty
fodriv
fongme
foextn
foatte
feresl
fogadr
foegdr
fosize
foefsor
foeres
foduon
foddsys
foduer
foclist
foorso
feorec
Feinmx
forim
Forwf
feodir
fodelr
forenm
fooomne
fopuff
X

frilla
frirus
frexis
frabsern
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eRll
e
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e
[=Xc1¥]
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e
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eau

et
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eru
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e
[=1cik]
e
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[23c18]
e
e
[=1cii]
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eQRLu
eRu
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e
erid
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e[t
et
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ey
2Rl
el
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$04
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$04
$05
$06

$08
$09
ENES
%8t
0o
%0
$le
$0°f
$10
$11
$1Z
$13
$14
15
%16

%00
4061
$02
%03
$04
$0c
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%13
$15
17
$18
$19
$is
%1
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23
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24
$ZF
$32
%35
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illesasl fws Tunction
the recussted file is in use
the file srecifi

close for irewt

close for gutrut

close for uedate
rewind file

orFern directory

et informstion record
rut informstion record
read sinele sector
wirite sincle sector
reserveq

delete file

rerame file

raeserved

cet mexl seaquentisl sector

aren swsten information record
cet randciom byte from sector
rut randor bete into sector

reserved

find next drive
rosition to record n
tack up one record

feb function code

feb ervor status

febh activity status

fop drive number

fotr namne

fob externsion

fot file attributes

foh reserved

fob startineg disk address

fob disk address

foh ime

fob sector mas indicator
fok reserved

tot L0 month

for Lot chss

fob crestion we

fob list rointer

fob current rosition

fob current record numbper
fob data indg
feob random irdex
fob name work buffer
o current di
foin first delete
fob rensme work ares

fob srace comrression flaa
fob sector buffer

tory sddress
directory rointer

code encouvnleread

20 alreasdy exists
the srecified file cowld not be found

froved
frfuld
frnosw
frendgf
frrder
fruter
frurer
frerot
frbofeb
frbadr
frbdry
frdrne
frfirre
frevss
frodtix
frfmse
friifl
freusc
fremas
frorno
frofil
frart
frermt
frhard
frurddf

extbac
extadir
ertErt
extout
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[=Jeth]
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sustem directory error -~ reboot sustem
the sustem directory serace is full

all available disk srace has beern used
read rast end of file

disk file read error

disk file write error

the file or disk is write rrotected!

the file is rprotected -~ file rnot deleted
illecal file control block srecified
illessl disk address encourdered

an illeeal drive rumber was srecified
drives not readw

the file is srotected — access denied
system file stastus errar

fms dats index rarse error

fms insctive — reboot sustem

illecal file srecificalion

austem Tile close error

sector mar overflow - disk too seemented
nonexistent record rumber srecified
record number mateh ervor - file dasmsced
commard senlax ercor — retuyre command
that command is not sllowed while srintine
wrone havduware contfigurstion

undgefined
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