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DISK RELIABILITY - ITS REALLY UP TO YOU!

Floppy disks provide an excellent low-cost storage media for programs and
data, with very high reliability. When used with the high-quality K-1013
Controller and CODOS Software, the incidence of data read-write failures should be
virtually nil, provided a few simple handling precautions are observed. The way
floppy disks are handled and stored will materially affect their lifetime and
reliability. During the many months of development of the CODOS system, we did not
experience a single (hard) read error during hundreds of hours of use, following
the rules below:

1. Always keep the diskette in its protective envelope. Get in the habit of
removing a disk from the drive directly to the paper envelope. Dust particles look
like a boulder to a recorded bit!

2. Do not touch the exposed recording surface of the disk. Fingerprints are a
killer, too.

3. Do not bend the disk. I. . called a flexible disk, but you may damage it if
you try to prove it!

L, Do not write on the disk directly with pen or pencil. Use only a soft-tip
marker, and write only in the label area, or you may damage the magnetic surface
underneath.

5. Avoid exposure to harsh environments such as extreme heat or cold.

6. Keep the diskette away from strong magnetic fields.

What kind of disks should be used?

Any quality soft-sectored 8 inch floppy disk may be used. We recommend Dysan
double density disks for maximum data integrity security. However, satisfactory
results can usually be obtained with single-density diskettes of good quality, due
to the exceptionally high-quality data separator used in the MTU K-1013
double~density controller, and the automatic error recovery software built in to
CODOS.



INTRODUCTION TO CODOS

CODOS (Channel-Oriented Disk Operating System), formerly called APEX-65, is an
extremely powerful and versatile disk operating system for 6502-based
microcomputers using the M.T.U. K-1013 Floppy Disk Controller. CODOS provides a
single-user operating system with exceptional levels of performance and
reliability. The system is designed from the ground up for integration with the
M.T.U. Disk Controller and takes full advantages of its many engineering
achievements. An on-board Bootstrap PROM brings up CODOS in the 8K bytes of
"system" RAM, and enables the hardware write-protect to help prevent errant user
programs from inadvertently "crashing" the system.

CODOS provides true device-independent I-O over logical "channels", as found in
many large mainframe computers. A program can output to a printer, display, or
disk file with equal ease. Since I-0 channels can be assigned by Monitor commands,
programs can access different devices or files without modification. Disk I-O is
completely transparent to application programs, which do not need to provide
buffers, "File Control Blocks", or other artifaces in order to do disk I-O0. A disk

file can be randomly accessed at any position in the file with one disk access or
less.

The CODOS Monitor provides 28 built-in commands with free-format input, which
can be easily extended to include many User-defined commands. English-language
error messages help pinpoint user errors. Commands may also be read from disk
files or other devices, and a special disk file called STARTUP.J is read by
the system automatically during booting up, facilitating system customizing and
turnkey applications.

Interfacing for user-written Assembly-language programs is provided in the form
of "Supervisor Call" Pseudo-instructions (SVCs), which simplify program development
and enhance portability between different CODOS-based systems.

Several Utility programs are provided for copying files, making duplicate
copies of the operating system, testing disks, etc.

HARDWARE REQUIREMENTS:

This is the initial release of CODOS. Additional configurations and different
disk types will be supported in forthcoming versions. The initial release
supports:

(1) AIM-65 computer with 1 or 2 8-inch double density disk drives and at least
LK of RAM at $0000. 16K additional RAM at $0000 recommended.

(2) KIM-1 computer with 1 or 2 8-inch double density disk drives , & terminal
device, and 8K or more of additional memory at $2000.

(3) SYM-1 computer with 1 or 2 8«inch double density disk drives, a terminal
device, and 4K or more of RAM at $0000.

) Either single or double sided disks may be used; however, double sided-disks
will only be supported in the single-sided mode of operation in this release.

A software driver is included with CODOS for either system to allow an M.T.U.

K-1008 Visible Memory High-resolution graphics Board plus a TV Monitor and ASCII
keyboard to function as a terminal device.



CODOS FIRST~-TIME STARTUP PROCEDURE: AIM-65

THIS SECTION PERTAINS ONLY TO THE AIM-65 COMPUTER. IF YOU DO NOT HAVE AN AIM-65,
SKIP TO THE SECTION PERTAINING TO YOUR SYSTEM.

Follow these steps carefully:

1. Before attempting tc use CODOS, we strongly suggest you carefully read
the System Concepts section, chapter 3, and skim chapters 4, 5, and 6, which
describe the Commands and Utility programs available on your system. These
Commands and Utilities will be used during the first-time power-up procedure.

2. The purpose of the first-time power-up procedure is to copy the
distribution disk to another disk and "customize" the new operating system on this
disk to your particular machine needs. Once this is accomplished, you can use the
new disk to bring up your "custom" system automatically using the bootstrap ROM.
The objective of the first and most essential level of "System Generation" is to
establish the number of disks in your system and the type of I-0 desired for your
console device. Later, more customization can be performed to "fine tune" the
system and improve performance, and add support for other I-0 devices.

3. Insure that you have an operational disk system as described in the
K-1013 hardware manual, with the on-board memory Jjumpered to the following
addresses:

"SYSTEM RAM" at $8000 (jumper 5-12, 8-9 on Disk Controller).
"USER RAM" at $4000 (jumper 2-15, 4-13 on Disk Controller).

Additional RAM is recommended at $0000 through $3FFF, but not essential. An MTU
K-1016 16 K memory board can fill this need easily. If the MTU K-1008 "Visible
Memory" board is to be used, it should be addressed at $6000 (jumper 1-16, L4-13,
6-11 on Visible Memory). A complete driver subroutine called VMT is provided on
the Distribution disk, which allows the Visble Memory and AIM keyboard to function
as the Console device.

4. Power up the AIM. Using the AIM Monitor, verify the existence of memory
at $4000 and $8000. If you get a "MEMORY FAIL" when depositing into the $8000
block of memory, it means that the Hardware write-protect is set. This can be
disabled by writing a 00 into $9FE8 (which will alsc give a "MEMORY FAIL" message,
that can be ignored). It is not necessary to disable the write-protect to bring

up the system; you are only doing it to make the initial cheek for correct board
addressing.

5. Insert the CODOS distribution disk in drive O (label towards the moveable
part of the door). Close the door.

6. Turn on the AIM printer.

7. Using the AIM Monitor, begin execution at $9F00. This is the on-board
bootstrap ROM.

8. The disk should show immediate activity and after about two seconds the
"Sign-on" message should be printed:

M.T.U. CODOS V1.0
ENTER DATE (EXAMPLE:
04-JUL-T6)?=



9. Enter today's 9 character date in the indicated format and depress RETURN.
Every CODOS keyboard entry needs to be terminated by a RETURN.

10. The display should show the CODOS prompt character, ")". This character
indicates that CODOS is ready to accept a Command. You are now ready to make
a backup copy of the Distribution disk. If you have a two-drive system, put a new
disk into drive 1. If you have a one-drive system, enter:

UNPROTECT
SET 880F=1

If you do not have a 16K memory at $0000, redefine the Large Buffer address as
described in chapter 9.

11. Type:

FORMAT

and then carefully follow the directions for the FORMAT Utility in chapter 6.
When the new disk is formatted and the System copied, use the FILES command
described in chapter 4 to ascertain which files were not copied by FORMAT.

12. Use the COPYF (if you have 2 or more drives) or COPYFIDRIVE (if you have
only one drive) Utility programs described in chapter 6 to copy all remaining files
from the distribution disk.

13. Remove the Distribution diskette from drive 0 and put it away in its
envelope in a safe place. You should not need it again. Use only copies of the
system for your normal activities.

14, Power off the AIM completely. Power back up the AIM, and insert the
newly-formatted disk in drive O.

15. Execute the bootstrap loader as before using the AIM Monitor to begin
execution at $9F00. The system should come up exactly as with the Distribution
disk.

16. If you have a Visible Memory board at $6000, you will probably want to
type:

VMT

This loads and executes a special driver program which changes the Console device
for CODOS from the AIM keyboard and Display/Printer to the AIM keyboard and Visible
Memory CRT. The printer will still function normally and can be turned off using
CNTRL-PRINT in the ususal fashion. The display will display only garbage, however.
To restore the normal AIM display, type:

VMTOFF
which disables the Visible Memory Terminal driver program.

17. You may now enter any legal Commands, make additional backup copies,
or "customize" your system using the guidelines in chapter 9. If you have a

one-drive system, be sure to follow the directions in chapter 9 to make the
permanent disk copy of the system "know" you have only 1 drive.

2=2



CODOS FIRST-TIME-POWER-UP PROCEDURE: KIM-1

THIS SECTICN PERTAINS ONLY TO THE COMMODORE KIM-1 COMPUTER. IF YOU DO NOT
HAVE & KiM-1, SKIP TO THE SECTION PERTAINING TO YOUR COMPUTER.

Follow the following steps carefully:

1. Before attempting to use CODOS, we strongly suggest you carefully read
the System Concepts section, chapter 3, and skim chapters 4, 5, and 6, which
describe the Commands and Utility programs available on your system. These
Commands and Utilities will be used during the first-time power-up procedure.

2. The purpose of the first-time power-up procedure is to copy the .
Distribution disk to another disk and "customize" the new operating system on this
disk to your particular machine needs. Once this is accomplished, you can use the
new disk to bring up your "custom" system automatically using the bootstrap ROM.
The objective of the first and most essential level of "System Generation" is to
establish the number of disks in your system and the type of I-0 desired for your
Console device. Later, more customization can be performed to "fine tune" the
system and improve performance, and add support for other I-0 devices.

3. Insure that you have an operational disk system as described in the
K-1013 hardware manual, with the on-board memory jumpered to the ‘following
addresses:

"SYSTEM RAM" at $C000 (jumper 5-12, 6-11, 8-9 on Disk Controller).
"USER RAM" at $6000 (jumper 2-15, 3-14, 4-13 on Disk Controller).

At least 8K additional RAM, and preferably 16K, should be available starting at
$2000. An MTU K-1016 16K RAM board can supply this need conveniently.

Unfortunately, there is very little standardization of memory layouts or I-O
devices on KIM based systems. MTU will make available several other configurations
of CODOS in the near future to support the most popular memory layouts.

4. CODOS requires a Console device for input-output (a terminal). The KIM
keypad cannot be used for this purpose. Any type of terminal can be used, provided
it is capable of supplying ASCII characters and displaying them. The user must
provide the software driver routines for the terminal device. If you do not have a
terminal, a very low-cost, versatile terminal can be made by using the MTU K-1008
"Visible Memory" with a video monitor to display output, and an ASCII keyboard with
parallel input. A complete driver subroutine package called the "Visible Memory
Terminal" (VMT), supporting both text and high-resolution graphics output is
provided on the CODOS Distribution disk. If you wish to use it, the Visible Memory
board should be addressed at $A000 (jumper 2-15, 3-14, 6-11 on Visible Memory).

5. If you do not wish to use the VMT Console, you must load the necessary
software drivers into memory using the KIM Monitor. These drivers can reside
in any part of memory not needed by CODOS (see memory map), and can be in PROM
or RAM. You will need a subroutine to input a character from the keyboard, and
a subroutine to output a character to your display device. The specific
requirements for the driver routines are given in Listing 9-1.

6. Once you have your input-ocutput Console drivers loaded, you will need to
communicate their location to CODOS, along with some other information. Using
the KIM Monitor, carefully deposit the necessary information in memory as shown
in Table 2-1.



TABLE 2-1: DEFINING KIM-1 SYSTEM TO CODOS

At Address... Deposit this information...
$0100 Number of disk drives in system, 1 or 2.
0101 Flag. Set to non-0 if you want to use VMT Visible Memory Terminal
(requires Visible Memory at $AC00)
0102-0103 Address of your Keyboard Character-in driver subroutine.
0104-0105 Address of your Display Character-Out driver subroutine, if you
do not want to use the VMT driver provided.
0106-0107 Starting address of the Large Buffer Area used by file copying
Utility programs, etc. See description below.
0108-0109 End address of the Large Buffer Area.
NOTES:

1. All 2-byte quantities should be deposited in the conventional low-byte,
high-byte order,

2. The Large Buffer Area should be defined as an area of available RAM not in
the reserved memory area for CODOS nor overlapping your I-0 drivers, which CODOS
can use for temporary storage during copying operations by the utility programs.
It must not overlap the area into which the Utiltiy programs load ($2000 through
28FF) The Buffer should be as large as possible to increase efficiency, especially
in a one-drive system, since the size of the buffer determines the number of disk-
swaps needed to copy a file. This buffer is only used for scratch storage by the
FORMAT and file-copying Utility programs.

3. If you choose to use the VMT, it will be loaded into memory automatically
during booting-up. You will still need to provide the Keyboard Driver.

EXAMPLE:

A KIM system has 1 drive, 16K of RAM at $2000, and uses a CRT terminal for the
Console. The CRT Input-character routine is located at $1780 and the output
entry point is $1783, The VMT will not be used. Deposit memory as follows:

$0100 01
0101 00
0102 80
0103 17
0104 83
0105 17
0106 00
0107 29
0108 FF
0109 5F



7. When you you are certain your I-0 drivers are operational and the necessary
information is properly installed in page 1, you may insert the Distribution disk
into drive 0 (label side toward moveable part of door) and close the door.

8. Using the KIM Monitor, begin execution at address $DF00, which is the
Bootstrap PROM. The disk should show immediate signs of activity. After about two

seconds, your Console should display:

M.T.U. CODOS V1.0
ENTER DATE (EXAMPLE:04-JUL-76)%=

If the disk shows activity but the message does not appear, check your device
drivers for the Console. If the disk does not show activity, check your board

addressing for the disk controller.

9. Enter today's 9 character date in the indicated format and depress RETURN.
Every CODOS keyboard entry needs to be terminated by a RETURN.

The display should show the CODOS prompt character, myn . This character

10.
If characters do not appear on

indicates that CODOS is ready to accept a Command.
the console as you type them, check your keyboard driver. If you get double
characters, don't worry about it. You can fix this later as described in chapter
9, Assuming all is well, you are now ready to make a backup copy of the
Distribution disk. If you have a two-drive system, put a new disk into drive 1.
If you have a single-drive system, leave the Distribution disk in for now.

11. Type:

FORMAT

and then carefully follow the directions for the FORMAT Utility in chapter 6.
or behaves strangely after starting the copying of the
is probably because your Large Buffer Addresses were wrong.
formatted and the System copied, use the FILES command

4 to ascertain which files were not copied by FORMAT.

If

the system "crashes"
operating system, it
When the new disk is
described in chapter

12. Use the COPYF (if you have 2 drives) or COPYFIDRIVE (if you have only one
drive) Utility program described in chapter 6 to copy all remaining files from the

distribution disk.

13. Use the CLOSE command to close drives 0 and 1 if you have a two-drive
Remove the Distribution disk

system, or drive 0 if you have a one-drive system.
and put it away in its envelope in a safe place. Work only with the copied disk.
14, Put the new disk into drive 0 and OPEN it. Use the FILES command to

verify the existence of the system files.

Right now the addresses of your device drivers and the other information
temporarily patched intoc the CODOS system memory image. You will now want
to make these modifications a permanent part of the disk copy, so that you can
boot-up without any preamble. If your device-drivers are in RAM, you will zlso
want to have these loaded into memory for you from disk automatically when you
boot-up. To do this, follow the in: ructions in Chapter 9. Note that the file
called "KIMSG" which is executed by the distribution STARTUP.J file is used only
rgr the first time power-up procedure. It should not be included on the STARTUP.J
file you write. If you wish to use VMT, it must be executed by STARTUP.J.

1554
is only
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16. Once you have performed the necessary "System Generation", it will only be
necessary to insert the "customized" disk in drive 0 and begin execution at $DF00
to bring up the system.
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3. Insure that you have an operational disk system as described in the
K-1013 hardware manual, with the on-board memory jumpered to the following
addresses:

"SYSTEM RAM" at $6000 (jumper 6-11, 7-10, 8-9 on Disk Controller).
"USER RAM" at $4000 (jumper 2-15, 4-13 on Disk Controller).

At least UK additional RAM, and preferably more, should be available starting
at $0000. An MTU K-1016 16K RAM board can provide convenient expansion memory.

4, CODOS requires a Console device for input-output (a terminal). The SYM
keypad cannot be used for this purpose. Any type of terminal can be used, provided
it is capable of supplying ASCII characters and displaying them. The normal SYM
Monitor driver routines can be used to drive a serial terminal, or the user can
provide custom software driver routines for the terminal device. If you do not
have a terminal, a very low-cost, versatile terminal can be made by using the MTU
K-1008 "Visible Memory" with a video monitor to display output, and an ASCII
keyboard with parallel input. A complete driver subroutine package called the
"Wisible Memory Terminal" (VMT), supporting both text and high-resolution graphics
output is provided on the CODOS Distribution disk. If you wish to use it, the
Visible Memory board should be addressed at $C000 (jumper 2-15, L4-13, 5-12 on the
Visible Memory).

5. Setup your terminal as you normally do for use with the SYM Monitor. This
will be your Console device for CODOS. If you are using a terminal which requires
special software drivers, load them into memory (avoiding areas of memory reserved
for CODOS, as described in the memory map), and adjust the SYM input and output
Jjump-vectors, INVEC ($A660-A662) and OUTVEC ($A663-A665) to jump to the appropriate
routines. If you wish to use the VMT for Console output, just load your keyboard
driver and adjust INVEC. When modifying SYM vectors, be sure to remember to
unprotect the system memory first (G 8B86 will do this).

6. Using the SYM Monitor, carefully deposit the information needed by CODOS
during the first-time startup, as described in Table 2-2.






























































































































































































































































































































