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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 bigh-quality K-1013 Controller and APEX-65 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 APEX-65 system, we ¢&id 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. 1Its called a flexible disk, but you
don't have to prove it.

4, 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 etch the recording media.

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 gquality soft-sectored 8 inch floppy disk may be used,
such as Dysan, IBM, or equivalent.



WHAT IS PRELIMINARY ABOUT THIS VERSION?

APEX-65 version 0.5 is a preliminary release of the
distribution operating system. It is being distributed now
so that users may begin making effective use of their K-1013
disk controller systems without having to wait unduly long
for the complete release.

This version of APEX-65 is preliminary primarily in the
sense that a large number of features are not yet implemented,
and many of the existing features are not fully implemented.
From the user's viewpoint, the two most significant shortcomings
of this version are:

1. This version requires that a block of memory outside the
System 8K of ram on the controller be dedicated to APEX-65.
This is required because many of the commands and routines will
be implemented as overlays in the final version, but overlays
have not yet been implemented. Therefore about 3K of additional
memory is needed for this version as compared to the distribution
system.

2. The SYSGEN utility program is not yet available. When
it is available, the SYSGEN program will provide a conversational
means of "customizing" APEX-65 to your particular system
environment. For now, very little adustment is possible for
individual system requirements, and little guidance is provided
on how to make such modifications.

In addition, a number of commands, utility programs and
SVC's are not available or not fully implemented. Some of the
more major of these missing or parital features include:

1. Documentation is incomplete and somewhat sketchy. Only
the first few SVCs are described. Table and Figure numbers are
missing or incorrect. No index or Table of Contents is provided.

2. The utility program for generating new disks, backup
disks, and copying the system does not exist, Instead, an
"Interim copy procedure" must be used.

3. No test is made for defective sectors during FORMATting.

4, No disk "rebuild" utility is provided (with proper care
of disks, yvou should have no need of one).

. 5. The DIR command does not exist. This is an expanded
version fo the FILES command, which will show the name, size,
creation date, etc., for all or selected files.

_ 6. RENAME command does not exist. To rename a file now
" you must use COPYF to make a duplicate with another name and
then DELETE the original.

7. The VERIFY command does not exist. This will compare
a block of memory to a disk file.

8. A number of SVC's are not yet implemented.

9. oOther minor features and Utilities are omitted.



INTERIM HARDWARE REQUIREMENTS

(AIM-65 VERSION)
1. AIM-65 Single Board Computer with power supply.

2. MTU K-1013 Floppy Disk Controller Board, jumpered in the
following configuration (which is the default shipping
configuration):

8K of System RAM addressed $8000 to $9FFF;
8K of User Ram addressed $4000 to $5FFF;
Floppy Digk Controller Interrupt: Disabled.

3. One to four full size (8 inch) floppy disk drives with power
supply and cabling, as described on page 3 of the K-1013
manual.

4. 16K of additional RAM addressed $0000 to $3FFF. An easy way
to achieve this is to use one MTU K-1016 memory board
addressed at $0000, and remove all the AIM on-board
2114 RAMs from their sockets. This memory is used by
the system for the COPYF, FORMAT and DUP utility programs.



INTERIM STARTUP PROCEDURE FOR APEX-65

(AIM-65 VERSICN)

1. Insure that your system has been properly setup with
memory at the required addresses and a properly operating
disk controller addressed with system RAM at the correct
location, as indicated in Table 1.

2. Using the AIM MONITOR, load the "BOOT " program into memory
from cassette. Later you will be shipped a bootstrap lcader
PROM chip for easy startup, but for now this file must be
loaded every time you wish to startup APEX-65.

3. 1Insure that the printer is on. APEX-65 is designed for
console devices with more than one line viewable at a time;
if the printer is not on, you will need a course in speed
reading to read the 20-character display before the next line
is displayed!

4, Insert the distribution disk into drive 0 and close the
door.

5. Again using the AIM MONITOR, begin execution at address 0000.
The disk should show immediate signs of activity lasting about

2 seconds, after which several lines should be displayed
containing only the character "3", The "?»" is the APEX prompt
for input commands. When APEX-65 is startup up, it first reads
any commands that exist on a file called STARTUP.J and then

reads commands from the Console (keyboard). The first few

">" characters are prompts issued while APEX reads the STARTUP.J
file. When the disk activity stops and the final ")>" appears

on the screen, APEX-65 is up and waiting for a command., You

are now in the APEX-65 MONITOR program. Anytime the ">" character
appears in column 1, APEX has completed a command and is waiting
for a new command.

6. You may now enter any legal command. However, if this is
your first-time power-up, proceed with the following steps.

7. Type
FILES

with a carriage return. Every APEX-65 command must be terminated
with a carriage return. The names of the files on the disk
should be displayed, followed by a summary of remaining disk
space. To temporarily pause during the display, depress the
CNTRL key. Depressing any key except CNTRL will continue the
display.

8. If all has gone smoothly so far, make a backup copy of the
disk as described in the next section. Do not proceed unless
all is well, however.



INTERIM APEX BACKUP PROCEDURE - SINGLE DRIVE

USE THIS PROCEDURE IT YOU HAVE ONLY ONE DISK DRIVE:

1. Be sure to observe the Copyright provisions described in
the front of this manual.

2. Bring up the system as described in the previous section.

3. Before the APEX-65 system or any files can be copied onto

a new disk, the disk must be FORMATTED. FORMATTING irrevocably
erases all material on the disk (including LOCKed Files and

the Operating System memory image). All new diskettes must

be FORMATTED using the FORMAT Utility, even if you buy disks
which come pre-formatted. Disks distributed with software on
them are already formatted. Never format the APEX-65
distribution disk!

4. With the distribution disk still in the drive, type
FORMAT 0

which tells Apex to Execute the FORMAT program for drive 0.
The system will respond with

VOL. SER. #=?

5. REMOVE THE DISTRIBUTION DISKETTE! Insert the new disk to be
formatted Into the drive and close the door. The System is now
waiting for you to enter a Volume Serial Number (VSN) which is

a four digit hexadeciaml number used to uniquely identify each
disk. The current system does not check the VSNs but does

write the VSN on the disk at FORMAT time. Future versions will
do some verification using the VSN, It is therefore a good idea
to give a unique VSN for each disk, and to also put the VSN

on the disk label with a magic marker (not pen or pencill)

for visual reference.

6. Type in any desired 4 digit hex number for the VSN.
The System will respond,

DISK TO BE FORMATTED IN DRIVE 0
ARE YOU READY?=

7. Insure that you have really removed the Distribution disk
and put in the new disk then type

YES

‘Any answer not starting with "Y" will abort the program. The
disk will show activity for about a half minute, after which
the Monitor prompt will be displayed. 1If you get a "FORMATTING
ERROR" message, it probably means you are trying to format a

hardware write-protected disk. Cover up the write-protect hole.



8. Type
CLOSE 0

9. Remove the newly formatted disk, and re-insert the
distribution disk. Type

OPEN 0

10. You are now ready to copy the operating system and related
files, one at a time. Type

DUP

which executes the Single-~drive file duplicator Utility.
The system will respond with

PUT SOURCE DISK IN.
FILE (OR CR IF DONE)?=

11. Since you already have the desired source disk for the copy
in the drive, just type

APEX.Z
which is the name of the first file to be copied. 4

*%%* TMPORTANT: WHEN MAKING COPIES OF THE SYSTEM, THE NEW
DISK MUST BE FORMATTED AND THE FILE APEX,.Z MUST BE THE FIRST
FILE COPIED TO IT. FAILURE TO DO SO WILL MEAN THAT THE NEW
DISK WILL NOT BE ABLE TO BE BOOTED UP. IT IS NOT SUFFICIENT
TO MERELY DELETE ALL OLD FILES AND THEN COPY APEX.Z; IT MUST BE
DONE IMMEDIATELY AFTER THE FORMAT,***

The System will respond

PUT DEST DISK IN,
CR WHEN READY?=

12. REMOVE THE DISTRIBUTION DISK, and insert the new destination
disk for the copy.

13, Type a Carriage return when you are ready. The System will
copy the file onto the new disk and then respond

PUT SOURCE DISK IN.
FILE (OR CR IF DONE)?=

14. Swap disks again so you have the Distribution disk . in.

15. Repeat steps 11 through 14 above, but use the following
file names instead of APEX.Z in step 11:



INTERIM APEX BACKUP PROCEDURE - 2, 3, OR 4 DRIVES

USE THIS PROCEDURE IT YOU HAVE MORE THAN ONE DISK DRIVE:

1. Be sure to observe the Copyright provisions described in
the front of this manual.

2. Bring up the system as described in the previous section,

3. Before the APEX-65 system or any files can be copied onto

a new disk, the disk must be FORMATTED. FORMATTING irrevocably
erases all material on the disk (including LOCKed Files and

the Operating System memory image). All new diskettes must

be FORMATTED using the FORMAT Utility, even if you buy disks
which come pre-formatted. Disks distributed with software on
them are already formatted. WNever format the APEX-65
distribution disk!

4. With the distribution disk still in drive 0, insert the new
disk to be formatted in drive 1 and close the door. Type

FORMAT 1

which tells APEX to Execute the FORMAT program for drive 1.
The system will respond with

VOL. SER. #=?

5. The Program is now waiting for a Volume Serial Number (VSN),
a four digit hexadeciaml number used to uniquely identify each
disk. The current system does not check the VSNs but does

write the VSN on the disk at FORMAT time. Future versions will
do some verification using the VSN. It is therefore a good idea
to give a unique VSN for each disk, and to also put the VSN

on the disk label with a magic marker (not pen or pencill!)

for visual reference.

6. Type in any desired 4 digit hex number for the VSN.
The System will respond,

DISK TO BE FORMATTED IN DRIVE 1
ARE YOU READY?=

7. Type
YES

Any answer not starting with "Y" will abort the program. The
disk will show activity for about a half minute, after which
the Monitor prompt will be displayed. If you get a "FORMATTING
ERROR" message, it probably means you are trying to format a
hardware-write-protected disk. Cover up the write-protect hole.



8. You are now ready to copy the operating system and related
files, one at a time. Type

COPYF APEX.Z

which executes the File-Copy utility program for muli-drive
systems. APEX.Z is the name of the first file which must be
copied, if the new disk is to be used as a system disk
(therefore "bootable" in drive 0). COPYF copies from drive 0
to drive 1 by default.

*#%**TMPORTANT: WHEN MAKING COPIES OF THE SYSTEM, THE NEW
DISK MUST BE FORMATTED AND THE FILE APEX.Z MUST BE THE FIRST
FILE COPIED TO IT. FAILURE TC DO SO WILL MEAN THAT THE NEW
DISK WILL NOT BE ABLE TO BE BOOTED UP. IT IS NOT SUFFICIENT
TO MERELY DELETE ALL OLD FILES AND THEN COPY APEX.Z; IT MUST BE
DONE IMMEDIATELY AFTER THE FORMAT, *#%*

9. When the Monitor Prompt appears, the file is copied (it
should take about four seconds). Repeat step 8 above for
the following files:

OVL.Z
SYSERRMSG.Z
STARUP.J
COPYF
FORMAT

These are all the files that are necessary for a System disk.
If the disk will not be used in drive 0, it is not necessary to
copy any files. However, it is generally a good idea to put
the system files on all disks for convenience.

10. Be sure to affix the Copyright notice to any backup disks.

11. Once the new disk is Formatted, it can be opened and used on
drives except drive 0, If the disk has been formatted and

the system files have been copied onto it, it can then be used in
any drive. When used in drive 0, it will be the system disk.

We suggest you put away the distribution disk for safekeeping

and only use backups for day-to-day work. The COPYF program

can be used anytime to transfer files between formatted disks.

CAUTION: IF YOU COPY A FILE TO A DISK WHICH ALREADY HAS A
FILE WITH THE SAME NAME, THE OLD FILE WILL SIMPLY BE OVERWRITTEN
WITHOUT ANY ERROR MESSAGE.



APEX-65 SYSTEM CONCEPTS

The APEX-65 Operating System is a powerful computer program
for managing the resources of a 6502-based microcomputer. In
particular, it provides a convenient method for storing and
retrieving other programs and data on floppy disk storage.

The user will normally interact with APEX-65 principally through
two built-in facilities:

1. The SYSTEM MONITOR;
2. The SVC PROCESSOR.

The SYSTEM MONITOR provides a simple method for the user
to interact directly with APEX-65 by typing commands from the
keyboard (hereafter called the CONSQLE). These COMMANDS are
most often used to initiate execution of other programs, examine
the status of various system attributes (such as the names of
files present on floppy disk), or to alter the status of the
system (for example, adding a new program to floppy disk).

The APEX SYSTEM MONITOR is initiated automatically when the
system is "booted" up; a prompting message is issued on the
console display, and the system awaits user commands. These
commands may be either built-in or user-defined. Both types of
commands are described in detail later.

All users of the APEX-65 system will utilize the functions
of the SYSTEM MONITOR to some degree. In addition, however,
programmers will also wish to utilize the facility which
permits programs to interact with the operating system. For
example, programmers will wish to be able to display messages
on the display and input characters from the keyboard. In
most conventional microcomputer systems, support for this type
of activity is provided in a limited sense by making available
to the programmer a list of addresses of system subroutines
which perform the basic input-output functions essential to
programming; the programmer can use these functions by writing
a CALL (JSR) to the appropriate system subroutine from within
the application program,

APEX-65 provides a different, higher-level method of
support for user-written programs called the SUPERVISOR CALL
(SVC). Although not found on microcomputers, SVC's are found
extensively on the finest mainframe computers. Instead of

X JSR instruction to a system routine, the SVC consists of a

BRK ($00) instruction followed by a data byte which identifies
the function desired. There are several advantages to this

" method, which are described later; the most important advantage
of the SVC is that SVCs are address-indepenedent. This means
that a program using SVCs will run without modification regard-
less of the location of the operating system. Thus, for example,
a program written on an AIM with APEX-65 at $8000 can be run
without modification on a KIM with APEX at S$E000. §SVCs are
discussed in detail in a later section.




CHANNELS

APEX-65 provides a capability not normally found on micros
called device-independent I-0. Device-independence means that a
program (or SYSTEM MONITOR command) can perform input or output
to or from a variety of devices or disk files without modifica=-
tion. For example, a program which normally displays its output
on the system console device can be re-run without such that the
output is directed instead to a printer, without any modification
to the program. Input or output can also be re-directed to a
file on disk., This provides an exceptionally powerful
capability. The devices to be used can be selected by a simple
MONITOR command, or by an executing program itself.

The key to device-independence in APEX-65 is the use of
software I-0 Channels. The SYSTEM MONITOR and programs
communicate with the outside world over channels. At any
time, these channels may be associated with a given device or
file. The standard APEX-65 system has ten channels, numbered
0 through 9. Each of these channels may be used to send
or receive data, or both. For example, a printer is normally
an output-cnly device, but the system console (terminal) can
both send and receive data. A control function can also be
associated with each channel for more complex devices; this
capability is discussed in a later section.

Certain channels have pre-defined meanings, and other
channels have been given suggested standard meanings in the
interest of uniformity among applications. These channel
definitions are given in Table 1, below.

The way in which channels are used will become more clear
in following sections which describe the SYSTEM MONITOR
commands. The section on interfacing to user programs’
describes the use of channels from a programmers point of view.



TABLE 1l: STANDARD CHANNELS

Channel 0: Reserved for internal APEX-65 operation.
Channel 1: Input commands to SYSTEM MONITOR.
Channel 2: Output from SYSTEM MONITOR.
Channel 3: Available. (Input preferable).
Channel 4: Available. (Input preferable).
Channel 5: Standard input for programs.
Channel 6: Standard ocutput for programs.
Channel 7: Available.

Channel 8: Available. (Output preferable).
Channel 9: Available. (Output preferable).
Notes:

1. Channel 1 and Channel 2 are normally assigned to the
console by default.

2. The notation "preferable" simply means that if it is
convenient to do so, input should be assigned to the lower
numbered channels and output to the higher channels. This is
merely a convention and is not enforced in any way. All
channels can be used in either direction or bi-directionally.

TABLE 2: DEVICES

Device Name Description

Console. Input-output terminal device. (Required)
Null device. (Required)

Printer.

Paper tape reader and/or punch.

Teletype (other than console).

=R

Notes:
1. Other devices may be named as desired during System
Generation, using a single letter for each,.



DEVICES

As we have already seen, APEX-65 communicates with the
outside world over numbered channels., These channels can
be associated with either physical devices or with files.
The devices available on any given system are defined at
System Generation (SYSGEN), and are identified by a single
letter. Every system has at least two devices: the system
console and the null device. The system conscle is the
terminal controlling the system (normally a CRT plus keyboard),
and is given the device name "C".

The null device is given the name "N" and is predefined
tc mean a device that doew nothing. This may seem of dubious
merit, but is actually very useful. For example, if you wish
to run a program which normally generates voluminous output,
but you do not want any output, you can merely assign the
null device and run the program.

Additional devices may be available on any given system,
and may be named as desired during System Generation. In the
interest of uniformity among systems, the recommended device
names are given in Table 2 for selected devices.

Remember that all devices have a single letter name.
The use of device names will be illustrated shortly in the
section describing MONITOR commands,



a device name (which can have only one letter).

NOTE: The Undeline character is not available on the AIM-65
keyboard.







































































































































