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HDOS 3.02 1is an enhanced version of HDOS 2.0. The long-awaited HDOS
3.0 was originally conceived by William G. Parrott 111, David T.
Carroll, and Dale L. Wilson. Due to circumstances beyond their
control David and Dale dropped out, and another programmer, Richard
Musgrave, joined Bill Parrott and assumed the responsibility of
developing the new operating system. After completing HDOS 3.0, Bill
moved on to other pursuits, and Richard has continued to develop,
debug, and improve HDOS 3.0, providing an enhancement called HDOS
3.02. Refer to Chapter 14, page 14-3, "WHAT®"S NEW'", for a capsule
summary describing the HDOS 3.02 features.

The HDOS Operating System was originally copyrighted by the Heath
Company in 1980, has gone through several updates (HDOS 1.5, HDOS 1.6)
until the Ffinal update to HDOS 2.0. It was this version that was
entered into public domain on 19 July 1989, by Jim Buszkiewicz,
Managing Editor, Heath Users® Group (National HUG), Box 217, Benton
Harbor, Michigan 49022-0217 (616)982-3463. The letter was sent to Kirk
Thompson, editor of the Staunch 8/89er Newsletter, and is available for
public inspection.

This manual, based on the original work, presents the new version, HDOS

3.02. Within this latest version, you will find many useful commands,
MS-DOS emulating functions, such as '"batch Ffiles,” and other
interesting Tfeatures. This has proven to be the most fascinating

operating system yet available for our Heath H89 family of computers.

SPECIAL DISCLAIMER: The Heath Company will not provide consultation on
either the HDOS Operating System or user-developed or modified versions
of Heath software products designed to operate under the HDOS Operating
System. Therefore, do not refer to Heath for questions.
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A Table of Contents is included at the beginning of each chapter. In
order to readily distinguish one chapter from another, the page numbers
are sectionalized. For example, in chapter 1, the pages are serially
numbered 1-1, 1-2, 1-3, etc., while 1in chapter 2, the pages are
serially numbered 2-1, 2-2, 2-3, etc., and so on to include all of the
chapters.

The overall manual is divided into the following chapters:

CHAPTER TITLE
1 . System Configuration
2 .. General Operations
G System Optimization
4 . Syscmd/Plus: Quick Reference Guide
5 . PIP/Plus: Quick Reference Guide
L HDOS 3.02 Cookbook
T oo Advanced Techniques
8 ... Theory of Operation
9 ... Console Debugger (DEBUG)
10 ool Heath Text Line Editor (ED)
11 ... Heath Assembly Language (ASM)
12 .. Extended Heath Benton Harbor BASIC
13 .. HDOS System Programmers® Manual

14 ... Data Bits
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INTRODUCTION

Most of the material Tfound 1in chapters one through three cover the
fundamentals of the HDOS 3.0 Operating System. This is necessary for
beginners in order to provide the proper background to enable them to
use HDOS 3.0 efficiently. |If desired, advanced users may begin in
Chapter 4, SYSCMD/Plus.

Heath Disk Operating System, Version 3.0, is an updated, sophisticated
library of programs which controls and facilitates the many and diverse
applications of your computer. The H8/H89/290/HDOS system has set a
new standard in the hobby computer industry. This was the first hobby
system to offer many of the functions of large, commercial computer
systems. In addition, this genre of computers have proven to be very
trustworthy and dependable. Most of the owners are very loyal to their
computer systems. The satisfaction you will derive from the system is
limited only by your own imagination.

Even 1if this is your first use of an H8, H89, or 790, you will be able

to set up your computer system quickly. Immediately following the
"System Configuration” Chapter Two "General Operations' provides a
description of the basic functions performed by the computer. Hearken

well to these procedures, since you will be using them frequently, as
long as you retain your computer. Hence, they are to be memorized.
Continuing with Chapter Three, "System Optimization," you will be shown
how to optimize your system for best results.

It will require about three hours to complete the "System Set-Up
Procedure.”™ Do not be reluctant to stand up and stretch or get a drink
if you have to, even if you are in the middle of a copying operation.
The computer will be patiently waiting when you return.

IT in the course of following the instructions you mistype a word or
command, and you notice it before you have pressed the RETURN key, you
can instruct HDOS to ignore the entry. To do this, hold down the CTRL
key while simultaneously typing the character "U." "~U" will appear on
the screen, HDOS will automatically execute a carriage return, and you
can then retype the line. This applies to a situation when you are at
the HDOS system prompt, and not when you are in an editor or word
processor.

IT you do not notice a mistyped word until after you have pressed
RETURN, do not panic. HDOS will attempt to make sense of your word
(STSGEN, for example), and when it cannot, it will print an error
message on the screen. The HDOS 3.0 system prompt will be
redisplayed. To restart, just retype the command line again.

Please bear in mind that you must type a CARRIAGE RETURN, hereinafter
referred to as <RTN>, after typing in a line. IT you type a line and
do not enter a carriage return afterwards, the computer will not
receive your command. This applies to a situation when you are at the
HDOS system prompt.
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INTRODUCTION (Cont)

You may find it reassuring to know that it is impossible to damage the
computer by typing in the wrong word or command. Unless you have a
substantial understanding of assembly language, it is difficult to
damage the HDOS 3.0/3.02 Operating System.

However, you may damage a disk®s contents when using the INIT program.
When using this program, it is important not to wipe out your system
disk. Also if your system has multiple types of drives, consisting of
both 48 tpi and 96 tpi drives, do not inadvertently instruct your
computer to Tformat a 96 tpi disk in a 48 tpi drive. This practice
could damage a disk drive.

Most importantly, remember that the computer is patient. It will wait
for you to type a command correctly, no matter how long it takes. And
while it will not reward you for typing the command correctly (referred
to as "'syntax'"), the computer will nevertheless not begrudge you many
unsuccessful attempts.

NOTE
You will notice references made to '"80-track™
drives and 96 tpi drives'; also "40-track™ drives

and 48  tpi drives." These terms (i.e.,
80-track/96 tpi; and 40-track/48 tpi) mean the
same.

[To check out unfamiliar computer terms, refer to Appendix 1-A,
"Glossary of Terms.'"]

AE A A A A A A A A A AA A AA A A AA A AAAAAAAAAAAAAXAAAXAAAALAAAXAAAAAAAXAAAALAAAAAAA LA AAAAhX

NOTATION CONVENTIONS

0 Zero (Used where the numerical zero may be confused with
the letter "0".)

n Required space. Pay special attention to the spaces shown
in the examples in this manual. IT a space is either
omitted or inserted improperly, it could cause your
command to fail!

<RTN> Carriage return. Produced by pressing the RETURN key.
This moves the cursor to the First column to the left on
the following 1line, depending upon the Ileft margin
setting. It also tells the computer to execute a command
when entered at the end of a command line.

<XXX> The default response. |If you press the RETURN key after
this message, HDOS assumes that you intend the reply which
is inclosed iIn the < > symbols.
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SYn:

DKn:

DYn:

nn

Asterisks:
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NOTATION CONVENTIONS (Cont)

Statements made by the computer are set off by quotations,
except where dialogue is obvious.

Responses keyed by the user are set off in apostrophes,
except where dialogue iIs obvious.

The primary boot disk drives, where "n" is the specific
hardware-configured drive that boots by default. That 1is
when you boot the computer by just pressing "B." HDOS can
accommodate up to four disk drives on the H37
(soft-sectored) disk drive chain. For example, one
usually addresses a disk drive with an expression such as
SY1l:, SY2:, or SY3:, or in HDOS 3.02, a simple 1:, 2:, or
3:. with the expression followed by a FULL COLON. This
may be compared to addressing your friends, Bill, Tom, or
Terry, or whatever.

The secondary boot drives, where '"n" is the specific
hardware-configured drive that boots on the secondary
drive line. That 1is, when you boot the computer by
pressing ""Bn:." Heath standard is to assign the H17
(hard-sectored) as the primary drives, but this assignment
may be changed. Essentially, DKn: means a different Kkind
of disk drive than the primary type. Therefore, in some
instances it could be soft-sector. In other instances, it
might be an 8-inch drive. For details how to toggle
primary/secondary drives, refer to page 1-10.

A number of Heath-approved vendors offer accessories, such
as hard disks or RAM cards. These accessories generally
come with their own device drivers. These device drivers
are assigned unique filenames, such as "DYn:."

Used to indicate a numeric message that will vary from
program to program. When you translate the iInstructions
in a printed documentation to a command typed on the
computer screen, you are expected to substitute a digit
for each of the letters.

A row of asterisks indicates a change of topic.

R R R e S R AR AR R R AR AR R R R R AR R AR AR R R R R R AR R R R R SRR R R R R R S R R R R R R R AR ARk
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CONTROL SEQUENCES

You can execute all of the following control codes except DELETE,
BACKSPACE, and SHIFT-RESET, by holding down the CTRL key while typing
the appropriate letter. Thus, to execute CTRL-C, hold down the CTRL
key while simultaneously typing the C key.

DELETE IT you press either of these keys, the system will remove

BACKSPACE the character to the left of the cursor from the screen so
that you can retype 1it. HDOS will either echo each
deleted character so you can see which characters have
been deleted, or will remove the character from the video
screen. These two functions are controlled by a program
called "SET.ABS." For details, refer to page 3-19.

CTRL-D You can use this code to exit from a utility program, such
as INIT, or ONECOPY, and the computer will return you to
the HDOS system prompt. In many contexts, HDOS considers
the CTRL-D code to signify "end of file” or "end of input
data."

CTRL-G This code will cause the computer to beep.

CTRL-U When you mistype a command at the system prompt and notice

the error before you enter a carriage return, CTRL-U
instructs HDOS to ignore the line so that you can retype

it.
CTRL-Z When you strike these keys twice 1In succession, any
CTRL-Z ongoing HDOS activity is cancelled. You will generally

use this code when all else fails to return to the HDOS
command mode from a utility program, such as ASM or
BASIC. This code will often let you escape from a program
which has hung up.

SHIFT-RESET When you press these two keys simultaneously, the H89/Z90
will return to the monitor ROM prompt. The monitor ROM
prompt is what you see on the screen before you boot the
system, normally H: on an unmodified H/Z89/790 computer.
CAUTION: this sequence should be used to exit a hung
program only in the event that CTRL-Z CTRL-Z will not
work, since there is some risk of data loss. To make it
hard to do this accidentally, only the right-hand SHIFT
key will work. The Ileft-hand key is locked out. [For
H89/790 computers only.]

RESET When you press these two keys simultaneously, the H8 will

0 (H8) return to system prompt. CAUTION: This sequence should
be used to exit a hung program only in the event that
CTRL-Z CTRL-Z will not work, since there is some risk of
data loss. [For the H8 computer only.]
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SYSTEM CONFIGURATION
e L L O

The following paragraphs and tables describe the minimum requirements
of your operating system. This section contains only information about
software configuration. Refer to Appendix 1-B, "Configuring Hardware™
for instructions on how to configure your hardware.

You must have an H8 or H89/Z90 computer system with a minimum of 32k
bytes of operational memory. HDOS 3.0 is ORG-0. This does not mean
that the program area (USERFWA) 1s near zero, but rather that the
system itself (i.e., HDOS30.SYS) 1is Qloaded in low memory. This
provides the wuser with about 5k of additional memory for programs.
This memory block was not available in HDOS 2.0. HDO0S30.SYS starts at
memory location 000000, instead of 040.000A in HDOS 2. This situation
is normal unless the computer system has been modified.

Table 1-1 outlines the port allocation scheme used on the H89/290
computer system. Table 1-2 lists port allocations for the H8. Both

tables list the device and the device name used in the software. The
software device name is a special name by which the software recognizes
various physical devices (peripherals). For example, the software

recognizes commands that involve the line printer only if the software
device name for the line printer, LP:, is specified along with the
command. For additional port data, refer to Appendix 1-C, "Port
Assignments.*™

In the following tables, addresses are given only in octal, indicated
by a series of digits followed by a "Q." The operating system does not
use any ports below 100Q. The ports shown below are available for your
own use.

PORT ALLOCATIONS FOR THE H89

TABLE 1-1
DEVICE 1/F INTERRUPT

DEVICE NAME CARD PORT ADDRESS LEVEL
Console Terminal TT: -—— 350-357Q 3
Line Printer LP: H88-3 340-347Q (Note 6)
Alternate Terminal AT: H88-3 320-327Q (Note 6)
5" Hard Sector Drive SYn:/DKn: H88-1 174-177Q
5" Soft Sector Drive SYn:/DKn: Z89-37 170-174Q
8" Soft Sector Drive SYn:/DKn: H89-47 170-173Q or

174-177Q
8" Winchester HardDsk (Note 4) H89-67 170-173Q or

174-177Q
3rd Serial Port (Note 5) H88-3 330-337Q (Note 6)
NOTES:

1. ITf you are using an H36 DECWRITER as a line printer, you must
connect it as device AT:. (NOTE: AT: is the Alternate Terminal.)

2. In most cases, the line printer should be connected as device LP:.
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SYSTEM CONFIGURATION (Cont)
L

PORT ALLOCATIONS FOR THE H89 (Cont)

TABLE 1-1
3. See Chapter 1, Appendix 1-C, for details concerning port
assignments for HDOS 3.0.

4. H67 was never supported by HDOS v.3.0, although a device driver
was available from non-Heath vendors.

5. Certain printer drivers may be configured to use this port
instead of the standard line printer port.

6. Interrupt levels 3, 4, and 5 are available on the 3-port serial
card, but current Heath software does not use any interrupts. Certain
non-Heath communications software (i.e. modem programs) require a
level 5 interrupt on the third serial port.

PORT ALLOCATIONS FOR THE H8

TABLE 1-2
DEVICE 1/F INTERRUPT
DEVICE NAME CARD PORT ADDRESS LEVEL
Console Terminal TT: H8-5 372-373Q 3
TT: H8-4 350-357Q 3
Line Printer LP: H8-4 340-347Q (Note 6)
Alternate Terminal AT: H8-5 320-327Q (Note 6)
H8-4 320-327Q -——=
Front Panel None None 360-361Q -
5" Hard Sector Drive SYn:/DKn: H8-17 174-177Q
5" Soft Sector Drive SYn:/DKn: 78-37 170-174Q
8" Soft Sector Drive SYn:/DKn: H8-47 170-173Q or
174-177Q
8" Winchester HardDsk (Note 4) H8-67 170-173Q or
174-177Q
3rd Serial Port (Note 5) H8-4 330-337Q (Note 6)
NOTES:
1. If you are using an H36 DECWRITER as a terminal, connect it as
device TT:. IT you are using an H36 as a line printer, connect it as
device AT:. NOTE: The term AT: indicates an alternate terminal.

2. A line printer should be connected as device LP:.

3. See Chapter 1, Appendix 1-C, for details on port assignments
HDOS 3.0.
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SYSTEM CONFIGURATION (Cont)
L

PORT ALLOCATIONS FOR THE H8 (Cont)

TABLE 1-2
4. H67 was never supported by HDOS 3.0, although a device driver
was available from non-Heath vendors.

5. Certain printer drivers may be configured to use this port
instead of the standard line printer port.

6. Interrupt |levels 3, 4, and 5 are available on the card, but
current Heath software does not use any interrupts. Certain non-Heath
communications software (i.e. modem programs) requires a level 5
interrupt on the third serial port.

In addition to port assignments, these tables Ilist the interface
card(s) normally used with each device. You will need to install
Jjumpers on the interface card iIn order to select the appropriate
address.

SETTING UP A SYSTEM

Disk Drives and Monitor ROMs

Limited by the design of the respective controller design, HDOS 3.02
supports up to seven disk drives: a maximum of three 5-1/4 inch drives
connected to the H17 hard sector controller, and a maximum of four
drives connected to the H37 or H47 soft sector controller. I your
system includes the H47 controller, it can utilize a maximum of four
5-1/4 inch drives connected to the soft sector controller OR three
drives connected to the hard sector controller, and two drives
connected to the H-47 controller. There are only two sets of disk
drive 1/0 ports on the H89 buss - 170-173Q and 174-177Q. By using a
custom 1/0 decoder ROM, it is possible to add a third type of disk
drive, using custom software also. The third (modified) controller
will not be bootable, unless the Monitor ROM, MTR-90 is also modified.

Because the H8 buss is more complete than the H89 buss, implementation
of additional types of disk drives is simpler.

IT you have only one type of disk drive in your system, the drive which
is hardware configured to be drive zero, is normally designated SYO:
(system unit zero). Other disk drives of the same type are numbered
sequentially from one (i.e. SY1l:, and SY2:). |If you have not altered
your computer hardware, the SYn: (primary boot) drives are the 5-1/4
inch, H17 hard sector drives.

IT you have drives of two different types in your system, HDOS assigns
names in the format SYn: to all drives that have been hardware-
configured as the primary boot drives. The "n" in the SYn: format
typically corresponds to the hardware number of each primary boot
drive. Those drives in the system which have been hardware-configured
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SETTING UP A SYSTEM (Cont)
L L L

Disk Drives and Monitor ROMs (Cont)

as secondary non-boot drives are assigned names in the format DKn:.
Again, the 'n" in the DKn: format corresponds to the hardware number of
each secondary drive, if you have not altered your hardware. Either
the soft-sector drives or the 8-inch drives can be the DKn: (secondary
boot) drives.

It is possible to reverse this assignment with dip-switch SW501,
located on the CPU board. The "'stock H89" comes configured to boot the
H17 drives. This can be changed to boot the H37 or H47 drives as
primaries, iInstead of the H17 drives. In this case, the H17 drives
become the secondary drives. To perform the modification to make the
H37 the primary boot drives, set pins 4 and 5 to "1" on SW501. To make
the H47 the primary boot drives, set pins 1 and 3 to "1" on SW501. All
other pins should be set to zero. |If you lack the skill or confidence
to change the switch, you can always boot a secondary drive from the
monitor ROM with a different start-up command. For example: Boot
SD1<RTN>, where the SD1 stands for secondary drive DK1:. Whatever
drive you use to boot from becomes '"'SYO:," and the non-boot drives
connected to a different type of controller become the "DKn:" drives.

SYO: 1i1s the 'system™ drive unit. This drive most usually contains a
disk with the HDOS system Ffiles on it. IT you are running an H17
computer system with one drive, and you require more disk space, there
is a solution to your problem. After you boot your normal system disk,
first load your drivers, then RESET your system disk, and install a
data disk containing only SYSCMD.SYS and PIP.ABS. Prior to leaving
HDOS via either the QUIT or BYE command, reset SYO:, and replace the
original system disk.

Initially, only your distribution disk contains system files. After
completing the "System Set-Up"™ procedure, you will have created a
SYSTEM VOLUME, which will contain copies of all the necessary files
from the distribution disk. For normal operation, the SYSTEM VOLUME
will always be mounted in SYO:.

NOTE: Use the distribution disks only to prepare your Ffirst set of
working SYSTEM VOLUMES. Do not use the distribution disk to run
programs, other than those specified in this Software Reference Manual.

The distribution disks are write-protected to guarantee that you will
always have an accurate copy of the operating system. Do not disable
the write protection by removing the write-protect tabs on 5 1/4-inch
disks or installing the write-protect tabs on 8-inch disks.

Under normal conditions you will probably need extra disks for storing
data and programs. We recommend that you have at least two copies of
your SYSTEM VOLUME, as well as a spare copy of any important
information. The process of creating SYSTEM VOLUMES and "backup' disks
will be discussed within the "System Set-Up Procedure' section.
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SETTING UP A SYSTEM (Cont)
L L L

Disk Drives and Monitor ROMs (Cont)

NOTES
Details on booting techniques may be found in Chapter 2, Appendix 2-A,
"Booting Techniques'. Details on how to program your disk drives may
be found in Chapter 2, Appendix 2-B, "Programming Drives." Details on

programming disk drives may be found 1in Chapter 1, Appendix 1-B,

L1 H H L1
Configuring Hardware.
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Setting Up A System with 5-1/4 or 8-inch Disk Drives

Assuming Yyou have a hard-sector computer system, you should have seven
distribution disks. The seven-disk set of HDOS 3.0 distribution disks
contains HDOS 3.0 BOOTING DISK, EXECUTABLE DEVICE DRIVERS AND
UTILITIES, DEVICE DRIVER SOURCE CODE (4 disks), and COMMON DECKS. This
set includes an update to the HDOS Operating System. Console Debugger,
Heath Ed Line Editor, Assembly Language, and Benton Harbor BASIC are
carried forward from HDOS 2.0, except some of the chapters have slight
modifications to enable them to work in the HDOS 3.0 environment.
IT you have a computer system with soft-sector drives primary, you will
receive fewer disks.

The HDOS 3.0 BOOTING DISK contains most of the files which are
essential to running programs, and it is from it that you will generate
your system volumes.

The disk of EXECUTABLE DEVICE DRIVERS AND UTILITIES contains all the
essential HDOS 3.0/3.02 utilities not found on the HDOS BOOTING disk.
This includes some very nice utilities, patches, and MS-DOS emulating
programs that make this operating system not only more flexible than
HDOS 2.0, but more fun to use.

In addition to the distribution disks supplied, you will need at least
two blank disks which do NOT have write-protect tabs installed. DO NOT
remove the write tabs from the HDOS 3.0 BOOTING DISK and the other HDOS
3.0 distribution disks!. If you did so, it would make it too easy to
trash a disk, - especially for a beginner.

R o o S S e e e e R A R R A R A AR R AR A R R e e A R S AR R R A S e A R R A R S R R R AR R R R AR

The Differences Between 5 1/4 and 8-Inch Disks

One of the primary functions of a computer operating system is to
enable the various physical parts of the computer to cooperate toward
the execution of your commands. In order for this cooperation to take
place, there must be communications between HDOS (software) and the
physical parts of the computer (hardware). The computer cannot execute
any command unless HDOS is communicating with the hardware.
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SETTING UP A SYSTEM (Cont)

The Differences Between 5 1/4 and 8-Inch Disks (Cont)

It is obvious that an H37 5 1/4-inch disk is physically smaller than an
H47 8-inch disk, but the physical differences go deeper than that.
Heath designed the H37 controller with a capacity of four drives,
compared to the H47"s capacity of two, and the H17 controller™s
capacity of three. The H89 computer can handle only two different
types of drives; any combination of H37, H17, or H47.

Admittedly, certain non-Heath vendors had at one time designed a super
controller that could handle the H37, the H47, and the H17 on one
board, without sacrificing the three-port serial board. Unfortunately,
these controllers are no longer available.

There 1is also a difference in the appearance of the H37 and H17 versus
the H47 disks. To illustrate:

e +

| |
Sy SRy Ry S S + | |
| | | |
| | | _ |
| _ | | / \ |
| / \ | | :--———- T : 0 |
| |--—-- o : | | : o : |
| :-———-- o : | | \__ 7/ |
| \__ 7/ | +o—-l |
| 0 | B__ = |
| +-—t | |
| 1 | |

A
5 1/4-Inch Disk 8-Inch Disk
H37 and H17 H47

As i1llustrated, the 5 1/4-inch disk is shown on the left. Notice that
the write-tab notch, "A," faces downward. Not so with the 8-inch disk,
shown to the right. Notice that the write-tab notch, "B," faces
forward.

The obvious physical difference 1in the appearance of the two disks,
also displays a another difference. For example, with the H37 disk,
when the write-tab notch is COVERED with a write tab, one cannot write
to that disk. It is said that the disk is write-protected. With the
H47, 8-inch disk, however, this situation is reversed. In this case,
if the write-protect notch is covered, the disk is "WRITE-ENABLED."™ In
order to cause the H47 disk to be write-protected, insure that the
write-tab notch is left open. Operationally, there are no significant
differences between the 5 1/4-inch and 8-inch drives.
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ACCESS:

ALLOCATION:

ALPHANUMERIC:

ASCII:

BACKUP:

BIT:

BLOCK:

BOOTSTRAP:

BUFFER:
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APPENDIX 1-A: GLOSSARY
L L L O O

The act of finding a storage location in memory or on a
mass-storage medium in order to read data from it or
write data to 1it. Also see "direct access,' "random
access," and "sequential access."

The act of setting aside a certain amount of memory or
an area of a mass-storage device to be used for
running programs and/or storing data.

Any string of characters containing both alphabetic and
numeric characters.

Abbreviation for American Standard Code for Information
Interchange, a standard code used to store alphanumeric
data.

A duplicate of a program or file stored on a separate
disk or other storage medium, such as magnetic tape,
removable winchester cartridge, etc. This is a "fail-
safe" method to insure against loss of data.

A binary digit expressed as either a "0" or a "1." Bits
are the smallest data unit used in a computer, and are
combined into blocks. A block of 4 bits 1is called a
"nibble," or sometimes "nybble.” A block of 8 bits is
called either a "byte" or an "8-bit word."

See "'cluster."

The program or process by means of which communication
is established between hardware and software. In order
for the computer to "run,”™ It must contain a program.
In order to load programs into a computer, the computer
must be running. In other words, the system must "lift
itself by its bootstraps'" before it can operate. Early
computer systems were started, or ‘'booted-up,'” by
manually switching a series of binary instructions from
the front panel. Nowadays, most computer systems have
bootstrap programs already loaded into read-only
memories, or ROMs. The bootstrap program enables the
computer to run whenever the power 1is turned on.
Bootstrap, or *boot,” can be used to describe the
process of transferring from a basic start-up program
to a more sophisticated program, such as an operating
system.

An area of user or system RAM which is set aside for
communication with peripherals, including the disk
drives. The HDOS disk buffer consists of 256 bytes of
memory, which is the same size as a disk sector. When
accessing a TFile, the operating system reads a sector
into the buffer so that a program can gailn access to
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the data. Buffers vary in size, depending upon the
efficiency of the peripheral with which they are
associated and the amount of available memory. A
buffer for a terminal might consist of only one byte,

while a disk buffer should be at least as large as the
minumum unit of storage on the disk, 254 bytes.

This expression, often
been replaced by "RETURN."

used in computer manuals, has

Pressing the '"RETURN" key
will send the cursor down one line and to column 1 on
the Ileft margin. <CR> 1s an expression originally
used during the era of the typewriter.

A command that instructs the operating system to print
a display of useful information about a set of Tfiles,
such as Ffilenames, sizes, and dates of creation or
alteration.

The characters which may be displayed or used for
processing on a specific computer, printer, or other
peripheral. Unique character sets may be utilized on
the H89 by installing certain non-Heath TLB board ROMs,
such as the SuperSet by TMSI.

A command that indicates to the operating system that a
process no longer requires access to the data in a
file. IT the file was changed during the execution of
the program, the disk storage area utilized for the
file may be updated. The directory will also be
updated to reflect the changes to the file, such as its
size and location on the disk media.

A contiguous portion of storage area on the disk
medium. In the case of HDOS, the minimum cluster size
is two sectors of 256 bytes each.

Information communicated to the operating system which
instructs the system to perform some action, such as
deleting a file.

Another word for the peripheral from which a computer
system 1is controlled. An "'operator" or "user™
communicates with the operating system by means of a
console or terminal.

Describes objects or storage areas that are located
next to each other. Similar to "continuous."
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The act of placing the contents of one file from one
peripheral device into another. The data contained in
the two files is then identical; however, the names and
physical locations of the files are different.

The computer®s "Central Processing Unit." It is the
"brains”™ of the system and controls all operations. It
refers to the microprocessor, but also applies to the
circuit board, on which the CPU is mounted. The H89"s
CPU is a 780, while the H8 uses an 8080 CPU.

Acronym for "Cyclic Redundancy Check." This is an
operation that measures the size of either binary or
ASCIl files. The result is a 5-digit expression that
is used to verify that a copy of a file is identical to
the original. Example: 52453.

The act of setting up a new Ffile, giving It a name for
future reference. The operating system will find space
for the file on the disk if sufficient space is
available. It will also update the directory to
indicate the presence of the new file, unique among the
files on a particular disk.

A condition that exists when no action is taken to
override it. For instance, a device driver may print
lines which are 80 characters in length unless it is
instructed to make the lines shorter or longer. The
default line length would then be 80 characters.

A command that instructs the operating system to remove
a file from the directory, and to free the area on the
disk that it occupies, making the space available for
other purposes.

A Tile or peripheral device, to which data is to be
written. For example, TT: or LP:.

A peripheral to which data is to be written, or from
which data is to be read, by means of iInput/output
commands or instructions.

An operating system program that controls a peripheral,
such as a disk drive, terminal console, or printer.
See '"'device independence."

A Teature that allows a user program to refer to a
peripheral by a symbolic name, as if it were a fTile,
instead of requiring a section of the program to be
written specifically for the purpose of controlling the
peripheral. Thus, a program can command the operating
system to input data to the named device or output data
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from it. The operating system, in turn, uses a device
driver which Is associated with the device name in
order to accomplish the 1/0.

A program used to troubleshoot a computer system,
or the various components of a computer system. The
most common ‘‘diagnostics' are programs that are used
to find possible read/write errors in memory devices.

A concept used with some disk systems to describe the
ablity to access a given block of data by using the
directory to find its physical position on the disk.
This eliminates the need to read all the data that
precedes the desired block as a means of finding it.
The term "random access" is sometimes used to describe
this capability.

A data area used by the operating system that holds the
location and size of each disk file, referenced by its
name. It is similar to a city telephone directory, but
with Filenames instead of people®s names and addresses.

A nickname for "device driver."

The portion of a filename that distinguishes it from
another file with the same name. For instance, an
assembly language program that is used to compute poker
odds could be called ™"POKER.ASM,"™ while the assembled
machine-language instructions for the program could
be stored on a File called "POKER.ABS."™ The extension
is a portion of the filename that is located to
the right of the period. Under HDOS, it may consist of
zero to three characters.

The first group number. This TFfile relates to the
map .

The first work space address. This file relates to the
memory map .-

A data structure that is generally associated with a
disk or other direct-access device. The disk is
analogous to an office filing cabinet, with the files
corresponding to the folders of information on the
magnetic recording medium of the disk. Data is read
from Ffiles and written to files by means of operating
system commands which reference each file by a unique
filename. The system handles the problems of finding
the data and making it available to a process. Files
must be "open'" to be accessed and must be 'closed"
when no longer needed.
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The act of making an area of memory available for other
purposes. For example, when a file 1is closed, its
buffer is "freed.” Also, when you CAT a disk, the
final summary tells how many sectors are used and how
many sectors are "free" to be used.

A disk drive connected to the hard-sector controller.
Also, a reference to the hard-sector controller.

A disk drive connected to the soft-sector controller.
Also, a reference to the soft-sector controller.

A disk drive connected to the soft-sector controller.
NOTE: The standard Heath configuration permits only
two of the above units to operate at any given time.

A hard-drive wired into the computer system. This
applies to a specific Heath winchester product.

See "device driver."

A disk read/write error caused by a malfunction iIn the
electronic or electromechanical hardware which does not
go away when successive attempts to read or write are
made. A hard error is usually the result of an error
in writing caused by dust, static electricity, a
scratched disk, or by various Kkinds of electronic
interference or noise from electric motors, radio
transmitters, and so on.

A command to the operating system that instructs it to
prepare a Ffloppy-disk for data storage. A new TFfloppy
disk must be initialized before you can use it. If the
floppy disk already contains data, that data will be
destroyed if that volume is initialized.

The process of initializing a disk.
Abbreviation for input/output.

A hardware signal to the computer, used extensively by
operating systems, that causes the current process to
temporarily cease, and another to take its place. This
facility speeds up the operation and handling of
peripherals. The 1interrupt routine is similar to a
subroutine in that it eventually returns control to the
original process. The difference iIs that an interrupt
may occur at almost any time, and 1is controlled by
external events, such as a keystroke at the terminal.
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The last group number. Applies to the memory map.
Last sector index. Applies to the memory map.

The last work space address. Applies to the memory
map .

A collection of programs that may be used in
conjunction with each other. For example, an operating
system can be a library of separate programs that are
capable of calling one another. Also, refer to
"Archive'™ in Chapter 7.

The process of transferring data from a peripheral into
RAM.

A program that transfers data from a peripheral into
RAM.

A picture of how data and programs are distributed in
memory, or a table which shows where files are located
on a mass-storage device.

Generally a magnetic substance, such a floppy disk, on
the surface of which data can be recorded. Media can
usually be removed and replaced by other physically
similar media.

A command to the operating system that makes the
contents of a specific file available to a process.

A complicated set of programs that is generally
associated with disks and other mass storage devices.
Its function 1is analogous to that of a policeman
directing traffic at a busy intersection.
Specifically, it may keep track of large amounts of
data on disk files, control peripherals, control the
distribution of memory among various programs, regulate
the execution of programs, keep track of the amount of
time and memory that are used for various purposes, and
even improve its own speed and efficiency. The degree
of sophistication is generally directly related to the
size and cost of the computer system. For example,
HDOS is an acronym for Heath Disk Operating System.

That portion of the computer system®s time, memory, and
storage required to implement the functions of the
system, and is thus not available to the user.
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An overlay 1is a program that 1is kept on disk and
swapped in and out of the memory automatically when
needed. Overlays save buffer space and reduce the size
of the binary program. For example, EDIT19 uses eight
overlays.

The high-speed RAM in which programs are executed and
in which data is stored so as to be more immediately
accessible.

The expression that you see on the screen when you turn
on AC power. The monitor ROM prompt that Heath
provides is: "TH:I'. Non-Heath monitor ROMs provide
a different prompt.

The unaltered HDOS system prompt is ">." |In HDOS 3.0
the prompt may be altered by typing a command into the
file, "AUTOEXEC.BAT," or by the prompt command.

The means by which any of the various processes of the
operating system are prevented from over-writing an
important area of memory or disk space.

An acronym Tfor "Random Access Memory'. RAM allows
any given memory location to be read from or written to
in the same amount of time as any other equivalent
location, regardless of physical position.

The act of examining the contents of a memory location,
or the process of transferring the contents of a Ffile
into a buffer area of RAM.

An electronic counter that interrupts the processor at
given time intervals. The stock H89 and H8 have a
real-time clock which generates interrupts at intervals
of two milliseconds.

A command that changes the name of a file without
affecting its contents or physical location.

A valuable portion of a computer system, such as a
peripheral, a portion of memory, or a program.
Resources can be shared by several processes in
advanced systems. In any case, they are reusable and
relatively permanent.

An acronym Tfor "Read-Only Memory.” A ROM is a memory
chip whose contents cannot be changed.

The time required for the desired sector of a disk to
rotate under the disk drive head.
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Generally, a large-volume, low-cost, and relatively
slow memory device. It can be a peripheral such as a
disk or a tape storage unit.

The minimum accessible unit of storage on a disk. The
size may be determined by physical or logical
parameters, or both. In the case of the disk and HDOS,
the sector size is 256 bytes; while the minimum Tfile
size is one cluster, or at least two sectors.

The action taken by a disk drive head in finding the
correct track when data is read from a file or written
to a file. '"Seek Time" partially determines the speed
along with "rotational latency."

A type of 1/0 in which a unit of storage can be made
available for reading or writing only by reading every
unit of storage which precedes it on the recording
medium. This may result from the physical
characteristics of the storage device, such as a
magnetic tape, or it may be a limitation imposed by the
operating system.

An error in reading a disk or other storage device that
may be caused by dust, noise, or an interrupt at the
incorrect time. It is similar to the "hard error”
except that a soft error may be corrected by an attempt
to repeat the Tailed process. |If several retries do
not correct the problem, the error is reclassified as a
hard error.

In the case of operating system commands, the source is
the original file, which is to be renamed or copied.
In the case of programs, the source is the highest
level code which 1is converted by the compiler,
interpreter, or assembler into machine-executable
instructions, or "object code."

A connected sequence of characters, words, or symbols.
To initiate a program, the computer requires the user
to type a command string (i.e., EDIT19 SY1:MICRO.DOC).

The act of removing the contents of a memory area
temporarily while the memory is used for other
purposes. Also see "overlay."

A symbolic code that is used to issue a command to the
operating system. Also a variable that is interpreted
by a process in order to influence its flow-of-control.
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The formal or 'rigid” order in which commands or
instructions must be written to enable the operating
system or other software process to recognize them,
prior to performing an instruction.

Terminal Logic Board Jlocated behind the CPU board in
the H89 Computer.

Tracks Per Inch. Used to describe the size of a disk
or disk drive. For example: a double-sided 96 tpi
disk contains 1600 sectors, while a double-sided 48 tpi
disk contains 800 sectors of storage space.

A circular area on a disk that consists of a given
number of sectors. |In the case of standard H17 5-1/4
inch disks, HDOS allocates 40 tracks per disk, with
each track composed of 10 sectors. In the case of
8-inch H47 disks, HDOS allocates 77 tracks per disk.
The tracks on a single density 8-inch disk are
subdivided into 13 sectors. The tracks on a double
density 8-inch disk are subdivided into 26 sectors. In
the case of a standard 5-1/4 inch H37 disk, HDOS
allocates either 40 or 80 tracks (depending upon
whether you have a 40 or an 80 track disk drive), with
each track composed of 16 sectors in the double-density
recording mode. With the H37 and H47 disk systems, the
effective number of tracks may be doubled by reading
and/or writing to both sides to the disk.

The program area of the memory map.

A program which is called upon by either the user or
the operating system in order to perform a function,or
a group of functions. Examples of HDOS system
utilities are PIP, EDIT, INIT, SYSGEN, ONECOPY, etc.

An interchangeable storage unit, such as a cassette
tape or a floppy disk. The volume contains data and is
placed in a "'drive" so that data may be "accessed." A
volume may also refer to the number assigned to a disk
during the INITILIZATION process.

The act of transferring data into a memory location or
register, or outputting it to a disk or peripheral.
The head on a disk writes binary information onto the
magnetic medium, which is the physical location of a
given file.
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INTRODUCTION:

The source for this data is mainly the Heath Publication, H-88/H-89/
Z-89/Z-90 Configuration Guide, Part Number 597-2571. The source for
pages 32 through 34 1is the Heath Double Density Controller, Model
Z-89-37.

In order to make its computer systems as flexible and as useful as
possible, the Heath Company and Zenith Data Systems have developed
several configurations of the H88, H89, 2789, and 2790 series of
computers. This application note has been prepared to assist users and
service personnel in selecting and verifying the proper configuration
for their desired application.

FIRMWARE

MEMORY DECODE ROM

The Memory Decode ROM is located at U517 on the CPU Board. Two ROMs
have been used. Part number 444-42 was originally used. This ROM
precluded the use of more than 48K of memory or CP/M. 1t has been
superseded in all production units by 444-66 which allows the ROM based
48K mode, the ROM based 56K mode, and an all RAM 64K mode. ALL users
should upgrade to this part regardless of configuration. There are NO
negative consequences connected with this upgrade.

Associated with this ROM are three or four jumpers, JJ501 thru JJ504.
Older CPU boards have all four jumpers; they should be set as follows:

When using the old ROM (444-42)

JJ501 JJ502 JJ503 JJs504

16K 0 0 0 0 (or B)
32K 1 0 0 0 (or B)
48K 0 1 0 0 (or B)
When using the new ROM (444-66)
16K 0 0 ** 0 (or B)
32K 1 0 *x 0 (or B)
48K 0 1 *x 0 (or B)
64K* 1 1 *x 0 (or B)

* Requires the WH-88-16 accessory PC board.
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** A  jumper is required between the center pin of JJ503 and pin 17 of
P509, or P4 of WH-88-16 (which connects to pin 17 of P509). This
Jumper may have been soldered on the back of the CPU board during
manufacture (for 134-Z-89-FA and some other models), or it may be
ordered as part number 1120, and installed by the user. Neither tools
nor soldering are required.

Newer CPU boards (which only have three jumpers, JJ501 through JJ503)
are supplied with the new decode ROM (444-66) already installed and the
Jumper wire incorporated directly into the PC board foil. These boards
should not be used with the old ROM (444-42). The jumpers should be
set as follows:

JJ501 JJ502 JJ503
16K 0 0 0 (or B)
32K 1 0 0 (or B)
48K 0 1 0 (or B)
64K 1 1 0 (or B)

1/0 DECODE ROM
The 1/0 decode ROM is located at U550 on the CPU board. Two parts are
available: 444-43 and 444-61.

Part number 444-43 supports the hard-sector single-density 5" disk
system (H-88-1), the three-port serial 1/0 card (HA-88-3), and cassette
tape (H-88-5) in the expansion area.

Part number 444-61 supports two disk devices and the three-port serial
1/0 card, but does not support cassette tape.

Users with cassette tape must use 444-43. Users who have only the
serial 1/0 accessory and a 5 1/4-inch single density hard sectored disk
system may use either part; other users should use part number 444-61.

CODE ROM

The code ROM is located at U518. Three ROMs are available:

Name Part Number Manual Part No.
MTR-88 444-40 595-2349
MTR-89 444-62 595-2508
MTR-90 444-84 595-2696
MTR-90 (newest) 444-142C 595-2696

Each of these 1is normally supplied with full source code and a user
manual .
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MTR-88 1is used with cassette tape and the H-88-1 hard-sector single
density 5 1/4-inch disk system. It cannot be used with other types of
disk systems.

MTR-89 supports both the 5 1/4-inch hard sector single density disk and
the H/Z-47 dual 8-inch floppy disk. Cassette tape is not supported.

MTR-90 1is a general purpose part which supports all disk mass storage
devices (H-77, z-87, H/Z-47, 7-37, Z-67). Cassette tape, however, in
NOT supported. This part is supplied with Z-89-37 and Z-89-67.
Because this is a 4K part while both MTR-88 and MTR-89 are 2K parts,
the secondary address decoder must be changed to use this part.

The secondary address decoder is located at U516.
Two parts are available, 444-41 and 444-83.

Part No. 444-41 is used with MTR-88 and MTR-89.
Part No. 444-83 is used with MTR-90.

There are four jumpers wires associated with the code ROM and the
secondary address decoder. These are either JJ505, JJ506, JJ507 and
JJ508 (on older wunits) or JJ504, JJ505, JJ506 and JJ507 (on newer
units). These should be set as follows:

Older Units: JJ505  JJ506  JJ507  JJ508
Newer Units: JJ504 JJ505  JJ506  JJ507
MTR-88, MTR-89 0 0 0 1 (or B)
MTR-90 1 * 1 1 (or B)

* A jumper should be installed between the center pin of JJ506 (or
JJ505) and pin 14 of P508 when you are using as MTR-90. Part number
134-1159 may be used. Neither tools nor soldering are required.

OTHER CONFIGURATION ITEMS

Unless use is confined to cassette tape, the following parts should be
installed:

Part number 444-19, the HDOS ROM, at U520. Two 2114 1Kx4 RAMs (part
Number 443-764) at U523 and U525.

A 78H12 (442-650) on the power supply at U103 (only required if an
internal drive is installed).

In order to use the WH-88-16 memory expansion, it 1is necessary to
change U562 from a 74LS132 (443-792) to a 74S132 (443-901).
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OTHER CONFIGURATION ITEMS (Cont)

Final production units use a 78HO5SC or MC78T0O5 (442-651) at U101
instead of an LM309K (442-30). |In addition, U101, U102 and U103 are
mounted with heat sinks (215-658) and thermal compound (352-31). These
changes improve the power output and heat dissipation capacity of the
power supply. They are required and included with the Z-89-37 disk
controller kit, and may be incorporated into any unit if power supply
and/or heat problems are encountered.

DIP SWITCH SETTINGS

DIP switch SW501 is used to program the initial power-up configuration.
Its settings depend on and vary with the monitor ROM used.

SETTING SW501 WITH MTR-88
Only the three most significant bits are used, switch sections 5, 6 and
7.

Sections 6 and 7 select the power up baud rate used for communications
with the terminal (which is normally the internal H-19 terminal logic
board). The four options are:

Section 7 Section 6 Baud Rate
0 0 9,600
0 1 19,200
1 0 38,400
1 1 57,600

The selected baud rate must match the baud rate set a S401 on the
terminal logic board. The standard terminal logic board firmware only
supports 9,600 baud at this time (19,200 can be selected and used, but
characters will occasionally be lost). Therefore, both sections 6 and
7 will normally be set to zero. Reliable higher terminal baud rates
are possible by installing TMSI"s SuperSet on the TLB board.

You can set switch section 5 to force a memory test on reset or power
up- To force the test, set the switch to "0". Since the test will not
stop until the switch is reset, you must set the switch to "1" before
you can use the computer for normal operation.
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SETTING SW501 WITH MTR-89

The settings of SW501 for use with MTR-89 are defined as follows:

Switch Setting Description
00* Port 174(7CH)/177Q(7FH) has an H-88-1
controlled disk (normal).
1,0 01 Port 174/177Q has an H/Z-47 type disk.
10 Undefined.
11 Undefined.
00** Port 170(78H)/173Q(7BH) is not in use
(normal without H/Z-47).
3,2 01 Port 170/173Q has an H/Z-47
(normal with H-47).
10 Undefined.
11 Undefined.
4 0 Boots from device at port 174/177Q
(H-88-1 normal).
1 Boots from device at port 170/173Q (H/Z-47).
0 Performs memory test upon boot up
5 (not currently supported).
1 Does not perform memory test (normal).
0 Sets Console to 9600 baud (normal).
6 1 Sets Console to 19,200 baud (not currently

supported). By adding TMSI"s SuperSet
baud rates higher than 19,200 may be
achieved reliably.

7 0 Normal boot (normal).
1 Auto boot on power up or reset
(not recommended).

* Right column is switch O.
** Right column is switch 2.

SETTING SW501 WITH MTR-90

The settings of SW501 for use with MTR-90 are the same as those for use
with MTR-89 except that positions 0, 1, 2 and 3 are redefined as
follows:
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Switch Setting Description
00* Port 174(7CH)/177Q(7FH) is H-88-1 controlled
disk.
1,0 01 Port 174(7CH)/177Q(7FH) is H/Z-47 disk.
10 Port 174(7CH)/177Q(7FH) is Z-67 disk.
11 Undefined.
00** Port 170(78H)/173Q(7BH) is Z-89-37 controlled
disk.
3,2 01 Port 170(78H)/173Q(7BH) is H/Z-47 disk.
10 Port 170(78H)/174Q(7BH) is Z-67 disk.
11 Undefined.

* Right column is switch O.
** Right column is switch 2.

USING THE EXPANSION SLOTS

The H-88-1 hard sectored disk controller should be installed at
P506/P512, the right connector in the right expansion area.

The H-88-3, HA-88-3 and Z-89-11 serial 1/0 boards should be installed
at P505/P511, the center connector in the right expansion area. There
never was support for the Z-89-11 parallel card.

The Z-89-37 soft sectored double-density disk controller and the H-88-5
cassette 1/0 card should be installed at P504/P510, the left connector
in the right expansion area.

Z-89-47 and Z-89-67 interface boards may be installed in either the
right or left positions in the right expansion area (P506/P512 or
P504/P510). However, they must be jumpered differently, depending on
which of these positions are actually used. See the appropriate manual
supplied with the interface. |If both a Z-89-47 and a Z-89-67 board are
used (together), the Z-89-67 should be installed at P506/P512.

Additional boards may be installed in conjunction with bus expansion
devices such as those available from FBE Research, Mako Data Products,
and Kres Engineering.

The WH-88-16 memory expansion should be installed at P503/P509, the
right expansion slot in the left expansion area.
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WRITE PROTECT PULLUP

A 4700 Ohm (6-472) pullup resistor is required between pins 1 and 12 of
P512. This resistor is provided on the hard sectored disk controller
H-88-1) wusually installed at P512. It is also included on Z-89-67,
with a jumper connector to enable or disable it, depending on whether
the Z7-89-67 is installed at P506/P512 or P504/P510 (the pullup must be
disabled if P504/P510 is used). Customers desiring to use a Z-89-47 at
P506/P512 (either by itself or in conjunction with a Z-89-37 interface
installed at P504/P510) will have to install this resistor between pins
1 and 12 of P512 on the Z-89-47 interface board. Customers who have no
interface installed at P506/P512 should install part number 100-1816
directly on P512. This part is supplied with Z-89-37.

DRIVE PROGRAMMING

Drive programming 1is illustrated in Pictorials 1, and 2 on pages 1-31
and 1-32, respectively. There were some early H-17-1 drives which are
different than those shown. These are covered in the H-17 manuals, but
they have not been used for several years.

The use of H-17-4 drives with the hard sectored controller (giving 400K
bytes of storage) is not supported at this time and is not expected to
be supported in the future.

The use of H-17-4 drives INTERNALLY within the H/Z-89 is not supported
at this time, but is expected to be supported in early 1982. The track
width and signal levels coming off the read head are substantially less
than those found in the H-17-1, and the reduced signal to noise ratio
which results prevents reliable operation on the 1inner tracks in a
significant minority of units. Improved shielding for the internal
drive is under development and will eliminate the problem.

H-17-4 drives are available from Quikdata, Inc., 2618 Penn Circle,
Sheboygan, Wl 53081-4250.

MEDIA NOTES

H-17-4 drives should ONLY be used with media certified for 96 or 100
TPI1 service; double density recording should only be done on diskettes
which are certified for such use.

We do not recommend the use of "Flippy' diskettes. The liner used to
trap oxide, dust, and other contaminates inside the diskette jacket has
a nap (grain) to it, and reversal of diskette rotation direction (as
occurs when a diskette is turned over) can release a large portion of
the trapped contaminates, with undersirable results.



PAGE 1-30

CHAPTER ONE SYSTEM CONFIGURATION

APPENDIX 1-B: CONFIGURING HARDWARE (Cont)
L e

MEDIA NOTES (Cont)

We specifically recommend against using head cleaning diskettes; and
besides, it is not necessary. It is unlikely that disk heads will EVER
require cleaning.

H-89 DISK CONFIGURATIONS

System Single Density Double Density Total
Components Hard Sector Soft Sector Capacity
HS-89 or One 100K —_—— 100K
Z-89-81 internal drive
Z-89-80 Two 100K external 200K
Z-87 drive(s)
HS-89 One 100K internal -_— 200K
HS-77 drive & one or two or
100K external drives 300K
Z-89-81 One 100K internal -_— 300K
drive & two 100K
external drives
Z-90-80 — Two 160K 320K
external drives
Z-90-80 —_—— Two 640K 1.28M
external drives
HS-89 or —_—— One 160K 160K
Z-90-82 internal drive
HS-89 -— One 160K internal 320K
Z-89-37 drive & one or two or
HS-77 160K external drives 480K
HS-89 One 100K internal Two 640K external 1.4M
Z-89-37 drive drives
Z-90-82 —_— One 160K internal 480K
Z-87 drive & two external

drives
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DISK DRIVE DIP SHUNT PROGRAMMING PLUG CONFIGURATIONS

*h*k*x *xxk

HARD SECTOR H-17/H-88-1 CONTROLLER

Wangco - Siemens 82

HW UO HW U1l HW U2
HS 0---0 0---0 0---0
DS1 o o o o 0---0
DS2 o o 0---0 o o
DS3 0---0 o o o o
MX (o} (o} (o} o (o] (o]
BLANK 0---0 0---0 0---0
HM o o o o o o
Tandon TM-100-4
HW UO HW Ul HW U2
HS o] o] o] o] o] 0 HS must be open when
NDSO o] o] o] o] 0---0 using HUG driver.
NDS1 (o} o 0---0 (o] (o]
NDS2 0---0 o o o o
NDS3 o o o o o o
MX o o o o o o
SPARE 0---0 0---0 0---0 SPARE can be either
HM o] o] o] o] o] o open or closed

Pictorial

1 - H17 Drives
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DISK DRIVE DIP SHUNT PROGRAMMING PLUG CONFIGURATIONS (Cont)

falaiaied SOFT SECTOR Z-89-37 CONTROLLER  ****
Wangco - Siemens 82

HW U0 HW Ul HW U2

HS 0---0 0---0 0---0
DS1 0---0 o o o o
DS2 o o 0---0 o o
DS3 o o o o 0---0

MX o o o o o o

BLANK 0---0 0---0 0---0

HM o o o o o o

Tandon TM-100-4

HW UO HW U1l HW U2 HW U3 Hardware Unit 3

HS 0---0 0---0 0---0 0---0 not supported by
NDSO 0---0 o o o o o o Heath.
NDS1 o o 0---0 o o o o
NDS2 o (o} o o 0---0 (o] (o]
NDS3 o o o o o o 0---0
MX o o o o o o o o
SPARE o o o o o o o o
HM o o o o o o o o

Pictorial 2 - H37 Soft Sector Drives

Note: HW Ux = HardWare Unit number, i1.e., SYO:, DKO:, etc.

** INSTALLING THE H37 CONTROLLER **

The card connector positioned on the top of the card, P3, is designhed
for an internal drive. It may or may not be connected. If it is not
connected, there is no effect on the card performance.

The card connector positioned on the bottom of the card, P4, is
designed for external drives. It is to be cabled to the rear panel of
the H89. Then external drives may be connected from the outside.

Although the H37 card will support 4 drives physically, the operating
system or the software may not.

J4 - Jumper J4 in order to connect a drive which has been mounted
inside the computer. The drive requires a terminating resistor.
The drive is usually connected using a short 34-pin flat cable.
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INSTALLING THE H37 CONTROLLER (Cont)

00 - Do not jumper any pins if you want to attach 3 drives to the
rear panel connector. The last drive in the chain must have a
terminating resistor installed.

ACING THE KEY CHIPS

order to make the H37 card work, the following chips on the CPU

d must be replaced:
REFERENCE OLD PART NEW PART
GNATION
8013Y (444-41) 74S188C (444-83)
444-62 2732 (444-142) [MTR-90]
444-61 444-61 (Not the improved part)
443-754(Save) 100-1817 (Special ROM Part)
(A modified 74LS240) (A modified 74LS240)
Remove (Save) Cable plugs in here.
Unit consists of a 20-pin
socket with a 4700 ohm
resistor connected between
pins 1 and 8.
R SUPPLY UPGRADE

In addition, the power supply must be upgraded in order to handle the

incr

CHIP
DESI

NZ7A

U101

Hx*x*x

eased current demand. The following parts are required:
REFERENCE QUANTITY PART NUMBER DESCRIPTION
GNATION
3-Each 215-658 Heatsink, HD
1-Each 442-651 5-volt regulator

(UF78HO5SC or
MC78T05)

RO R S S SR S e e S R A A R AR R R AR A R S R R A R S R R A R AR A R R S R S S R A R AR AR R R S R R A
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| 1/0 PORT ADDRESS MAP |
B R B o e Fomm +
| OCT | HEX | DEC | H-8 | H-89/90 | Super 89 |
| | | | Usage | Usage | Usage |
B B e ey gy o +
| 377 | FF | 255 | Reserved | Reserved | Reserved |
| 376 | FE | 254 | Reserved | Reserved | Reserved |
B R B o e Fomm +
| 375 | FD | 253 | AT: on H8-5 Card | Reserved | Reserved |
| 374 | FC | 252 | Alt. Terminal | Reserved | Reserved |
[ T [ T [ T e o o - +
| 373 ] FB ] 251 | TT: on H8-5 Card | Reserved | Reserved |
| 372 | FA | 250 | Console Terminal | Reserved ( NMI ) | Reserved |
P S — S — Sy Ry o +
| 37 | F9 | 249 | Cassette on H8-5 | Cassette on H88-5 | Reserved |
| 370 | F8 | 248 | Interface Card | Interface Card | Reserved |
B B R e e Fom +
| Currently Unassigned |
P S — S — Sy Ry o +
| 362 | F2 | 242 | Reserved | General Purpose |Same as H-89]
[ T [ T [ T e o o - +
| 361 | F1 | 241 | H-8 Front Panel | Reserved | Reserved |
| 360 | FO | 240 | Switches & LED"s | Reserved ( NMI ) | Reserved |
P S — S — Sy Ry o +
| 357 | EF | 239 | TT: on H8-4 Card | TT: Native Card |Same as H-89]
| 350 | E8 | 232 | Console Terminal | Console Terminal |Same as H-89]
B B R e e Fom +
| 37 | E7 | 231 | LP: on H8-4 Card | LP: on H88-3 Card |Same as H-89]
| 30 | EO | 224 | Line Printer | Line Printer |Same as H-89]
R R I Ny o o +
| 337 | DF | 223 | DTE on H8-4 Card | DTE on H88-3 Card |Same as H-89]
| 330 ] D8 | 216 | Modem | Modem |Same as H-89]
B R R e e Fom +
| 327 | D7 | 215 | AT: on H8-4 Card | AT: on H88-3 Card |Same as H-89]
| 320 ] DO | 208 | Alt. Terminal | Alt. Terminal |Same as H-89]
[ T [ T [ T e Ry o - +
| Currently Unassigned |
B R R e e Fom +
| 307 ] C7 ] 199 | Reserved | Reserved |Bank Select |
|] 300 ] CO | 192 | Reserved | Reserved | |
[ T [ T [ T e Ry o - +
| 267 | B7 | 183 | Reserved | Reserved |Extra Serial]
| 260 | BO | 176 | Reserved | Reserved |Port OnBoard]
B — S — S Ry o o +
| 217 | 8F | 143 | Reserved | Reserved | Real-Time Clock]
| 200 | 80 | 128 | Reserved | Reserved | Lower 4 Bits |
B B B o Fom - R +
| 177 | 7F | 127 | Primary Device | Primary Device |Same as H-89]
| 174 | 7C | 124 | H-17 Disk Drive | H-17 ( H-47 ) |Same as H-89]
e e e e Ry o +
| 173 | 7B | 123 | Secondary Device | Secondary Device |Same as H-89]
| 170 | 78 | 120 | H-47 ( H-37 ) | H-47 ( H-37 ) |Same as H-89]
B — S — S Ry Py o +



CHAPTER

000.360
000.360

**x
*

000.020
000.040
000.100
000.200

000.360

000.361
000.362

**x

000.003

000.014

000.020
*

000.040
*
000.100

000.200

000.000
000.001
000.002
000.003

ONE SYSTEM CONFIGURATION PAGE 1-35
APPENDIX 1-C: PORT ASSIGNMENTS (Cont)
++++++++
Currently Unassigned
----- Ry M S
3F | 63 | For Your User | For Your User |Same as H-89]
00 | 0 | Applications | Applications |Same as H-89]
————— e e+
** 10 PORTS **
O0FO0 IP.PAD EQU 3600Q PAD INPUT PORT
OOF0O OP.CTL  EQU 360Q CONTROL OUTPUT PORT
Front Panel Control Bits
CB.* set in OP.CTL
0010 CB.SsSI EQU 00010000B  SINGLE STEP INTERRUPT
0020 CB.MTL  EQU 00100000B  MONITOR LIGHT
0040 CB.CLI EQU 01000000B  CLOCK INTERRUPT ENABLE
0080 CB.SPK  EQU 10000000B  SPEAKER ENABLE
OOF0O OP.DIG  EQU 360Q DIGIT SELECT OUTPUT PORT
OOF1 OP.SEG  EQU 361Q SEGMENT SELECT OUTPUT PORT
O0F2 IP_CON EQU 362Q H-88/H-89/HA-8-8
Configuration
Configuration Flags
These bits are read in IP_CON
0003 CN.174M EQU 00000011B  Port 174Q Device-Type Mask
000C CN.170M EQU 00001100B  Port 170Q Device-Type Mask
0010 CN.PRI EQU 000100008 Primary/Secondary:
1=>primary == 170Q
0020 CN._MEM EQU 001000008 Memory Test/Normal Switch:
0=>Test; 1=>Normal
0040 CN.BAU EQU 01000000B  Baud Rate: 0=>9600;
1=>19,200
0080 CN.ABO EQU 100000008 Auto-Boot: 1=>Auto-Boot
These values valid ONLY in CN.174M
0000 CND.H17 EQU 00B H-17 Disk
0001 CND.H47 EQU 01B H-47 Disk
0002 CND.H67 EQU 10B H-67 Disk
0003 CND.NDI EQU 11B No Device Installed
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* These values valid ONLY in CN.170M
000.000 0000 CND.H37 EQU 00B H-37 Disk
000.001 0001 CND.H47 EQU 01B H-47 Disk
000.002 0002 CND.H67 EQU 10B H-67 Disk
000.003 0003 CND.NDI  EQU 11B No Device Installed
000.362 O0O0OF2 OP2.CTL EQU 3620 H-88/H-89/HA-8-8 Control
Port
* CB2.* set in OP2.CTL

000.001 0001 CB2.SSI EQU 00000001B  Single Step Interrupt
000.002 0002 CB2.CLI EQU 00000010B  Clock Interrupt Enable
000.040 0020 CB2.0RG EQU 00100000B  ORG O Select
000.100 0040 CB2.SID EQU 01000000B  Side 1 Select

*x Secondary Control Bits
*x Monitor Mode Flags

000.000 0000 DM_MR EQU
000.001 0001 DM . MW EQU
000.002 0002 DM.RR EQU
000.003 0003 DM.RW EQU

MEMORY READ
MEMORY WRITE
REGISTER READ
REGISTER WRITE

WNEFO
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HEATH DISK OPERATING SYSTEM
SOFTWARE REFERENCE MANUAL

VERSION 3.0

HDOS was originally copyrighted in 1980 by the Heath Company. Through
the years it continued to be improved by successive revisions which
included 1.5, 1.6, and finally 2.0. It was entered into public domain
on 19 July 1989 per letter by Jim Buszkiewicz, Managing Editor, Heath
Users* Group, P.O. Box 217, Benton Harbor, M1 49022-0217
(616)982-3463. A copy of this letter is available for public
inspection.

This manual is indicative of further improvements and provides for the
latest revision, HDOS 3.0 and HDOS 3.02. The revision 3.0 is detailed
in chapters 1, 2, and 3, while chapters 4 through 8, 13 and 14, are
related to revision 3.02. Chapters 9 through 12, with  minor
improvements, are essentially picked up from the original HDOS 2.0
manual . Indeed, HDOS is still alive and well!

Chapter 2, General Operations, tells how to boot, initialize, and
sysgen disks in a general, basic manner. It tells how to make a
working disk and configure Qline printers. It provides information
about booting techniques which include booting from drive SY1: or SY2:,
instead of the normal technique of booting from SYO: (refer to appendix
2-A for details), how to program drives (refer to appendix 2-B for
details), and provides a conversion chart (refer to appendix 2-C for
details).

SPECIAL DISCLAIMER: The Heath Company cannot provide consultation on
either the HDOS Operating System or user-developed or modified versions
of Heath software products designed to operate under the HDOS Operating
System. Do not refer to Heath for questions.

Instead, you are invited to direct any questions concerning the Heath
Disk Operating System (HDOS) to Mr. Kirk L. Thompson, Editor 'Staunch
89/8" Newsletter, P. O. Box 548, #6 West Branch Mobile Home Village,
West Branch, 1A 52358.
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INTRODUCTION
Y

At this point, your computer, disk drives, and peripherals, should be
connected and ready to operate.

The purpose of this chapter is to acquaint you with the procedure for
generating both data disks and bootable disks (i.e., disks that contain
the HDOS 3.0 operating system).

In case you have different types of drives (i.e., either H17 and H37,
or H17 and H47), simply perform the procedure which concerns itself
with the type of drive that you will be using as the PRIMARY boot
drive.

A word about our terminology. Throughout the "System Setup Procedure,"
we will refer to steps such as STEP 1, Bootstrap; STEP 2, INIT; and so
on. These "STEPS" refer to SECTIONS that have a title in full capital
letters, underlined with the "+" key, and a heading next to that title.

For example, when you are instructed to proceed to STEP 1, Boot, look
for BOOTSTRAP, STEP 1. Therefore, the term "STEP" always refers to an
entire section, and NOT to an individual instruction such as:

Press the SHIFT and RESET keys.

In the event that you are unable to complete the entire "System Setup
Procedure," you can safely remove the disk and turn off the AC power
after completing any of the 8 sections indicated below.

IT you do not TFinish the entire procedure, mark where you have left
off. To continue with the procedure later, boot your system disk and
then reenter at the point in the instructions where you put your mark.

The following paragraphs divide the presentation into three segments, as
follows:

[1]1 H89 COMPUTERS WITH MULTIPLE DRIVES.

[2] H89 COMPUTERS WITH A SINGLE DRIVE.

[31 H8 COMPUTERS WTIH THE HEATH H19 TERMINAL.

This chapter will walk you through the eight fundamentals that will
show you how to set up your computer system. The tasks that are an
integral part of these fundamentals will be used continually as you use
your computer, regardless of whatever components your Heath computer
system contains.
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The eight fundamental steps are as follows:
STEP 1 - Bootstrap (alias Boot)
STEP 2 - Initialization (alias Init)
STEP 3 - Sysgen
STEP 4 - Summary of Test
STEP 5 - Set
STEP 6 - Preparing a Working Disk
STEP 7 - Configuring Line Printers

STEP 8 - Power Down

STANDARD OPERATING PROCEDURE

SYMBOLS: A direct statement from the computer will be set off in
quotation marks. For example:

"MEDIA CHECK? <YES>?"

Commands or options made by the operator will be set off in
apostrophes. For example:

"<RTN>"
CAUTION: Do not type the quotation or apostrophe marks. Also, pay
attention to the spaces, or the absence of spaces, since HDOS is very
particular about spaces.

NOTE: A row of asterisks indicates a change of topic.
AEAEAAAEAXAAEAXAAAXAXAAAXAXAAAXAAAXAAAXAXAAAXAXAAXAXAAXAXAXAAXAXAAXAXAXAAXAXAAXAXAXAAXAXAAXAXAXAAAXAXAXAAAXAXX

[1] H89 COMPUTERS WITH MULTIPLE DRIVES

BOOTSTRAP BOOTING A DISK STEP 1
+++++++++ ++++++ ++++++
Introduction

One of the primary functions of a computer operating system is to
enable the various physical parts of the computer to cooperate to
execute your commands. In order for this cooperation to take place,
there must be communication between HDOS 3.0 (software) and the
physical parts of the computer (hardware). The computer cannot execute
any command unless HDOS is communicating with the hardware.
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[1] H89 COMPUTERS WITH MULTIPLE DRIVES

BOOTSTRAP (Cont) BOOTING A DISK STEP 1
++++++++ ++++++++++++++ e
Bootstrap 1is a small "hidden' program stored within the hardware. It

serves to establish a communications link between HDOS 3.0 and the
various TFunctional parts of the computer. The bootstrap procedure is
so-named because, by means of this procedure, you will be causing HDOS
3.0 to “pull itself up by its bootstraps"™ -- that is, the responses
you give in this procedure, will enable HDOS to lift itself off the
disk and place itself in the computer®s memory. Having been installed
in memory, HDOS 3.0 may then issue instructions to and coordinate the
actions of the appropriate parts of the computer in response to your
commands.

This procedure will be referred to several times throughout the HDOS
3.0 manual. BE SURE TO PERFORM THE SEQUENCE EXACTLY.

CAUTION
DO NOT INSERT ANY DISK INTO THE DRIVES UNTIL AFTER
AC POWER 1S APPLIED TO THE COMPUTER SYSTEM!II USE
OF A POWER OUTLET BOX WITH SPIKE PROTECTION TO PLUG
IN COMPUTER AND PERIPHERALS IS HIGHLY RECOMMENDED.

Procedure

(1) Insure that the off-line key is in the up position. This
connects the keyboard to the computer.

(2) Turn on the AC power to the computer system. Now apply AC

power to the computer and then the drives, if applicable. If you have
an H89, you should hear two beeps from the computer. If you have an
H90, some models beep twice and some models only beep once. |If you are

using a Heath ROM, an "H:" will appear in the upper left hand corner of
your screen. However, if you are using a non-Heath ROM, such as the
Kres KMR-100 ROM, the presentation will be different. This display is
referred to as the "Monitor ROM" prompt. Press the right SHIFT and
RESET keys similtaneously, and note how the monitor prompt reappears.
The right-hand SHIFT and RESET keys pressed simultaneously will always
return you to the monitor prompt.

(3) Insert the bootable system distribution disk into the drive
that has been configured as "primary boot drive SYO:." Always close
the door of the drive unit after you have inserted the disk.

(4) Type the letter "B from the keyboard (ignhore the apostrophe
marks). The computer will complete the statement ‘oot." Now the
complete statement on the screen is "BOOT."

(5) Press the RETURN key. RETURN will hereafter be signified by
the expression <RTN>. You should hear some soft hissing and clicking
sounds from the disk drive. This is normal. You will hear such sounds
whenever the disk drive unit reads from or writes to the disk. In
addition, the drive light will turn on briefly.
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[1] H89 COMPUTERS WITH MULTIPLE DRIVES

BOOTSTRAP (Cont) BOOTING A DISK STEP 1
s o Bt 1 e ot S S SR B ++++++

(6) If your H89 is equipped with the MTR-88 ROM, HDOS will now
print the message:

"TYPE SPACES TO DETERMINE BAUD RATE"

IT your H89 is equipped with the MTR-90 ROM, or some other late model
non-Heath ROM, this statement will not appear. However, the computer
will hang up until you type spaces.

NOTE

Every time you are booting a freshly-initialized
and sysgened disk for the first time, you MUST hit
the SPACE BAR a few times so that the system can
determine the disk baud rate. The same is true if
you change the computer baud rate on the TLB board
to a different value. |If there is no write-protect
tab on the disk to be booted, this baud rate will
be written onto the disk"s boot track, and you will
not need to type SPACES for that disk again.

(7) After you type "B" for 'BOOT,' within HDOS 3.02, the computer
will immediately begin the boot process.

(8) The screen will be filled with large letters, each about 3/4
inch high. The operating system title will be printed on the screen as
follows:

""HDOS 3.0
ISSUE 50-07-00"

(9) HDOS 3.02 will then print:
"System Has 64k of RAM."

Exception: If you don"t have the standard 64k RAM, the HDOS system will
print out the amount of RAM your system actually has.

The program continues with:
"Drivers found - TT:, SY:, DK:, LP:"

Exception: Unless you are booting the HDOS 3.02 system bootable disk,
the message may include different drivers. It prints all of the
drivers on disk whatever they are.

(10) Then the message appears:

""Date <30-Aug-89>?"
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BOOTSTRAP (Cont) BOOTING A DISK STEP 1
s o Bt 1 e ot S S SR B ++++++

How to enter the date:

(A) For HDOS 3.0:

Enter today"s date in the format DD-MMM-YY. DD is a two-digit day,
MMM is a three-digit month, and YY is a two-digit year. Be sure to
set off the date data groups with hyphens. Thus, if today"s date
were 30 Aug 89, you would enter: "30-AUG-89".

(B) For HDOS 3.02:

(1) If you are booting up for the first time, or the first time in
a day, month, or year, follow the standard HDOS method of providing
the date, i.e. the entire date.

(2) If you are booting up during the same month for the second or
higher instance, just type the current day. For example:
"30<RTN>". The remainder is understood.

(3) If you are booting up for the first time In a new month, just
type the day and the month. The remainder is understood.

HDOS then halts and requests the time:
“"Time: (00:00:00)?"

NOTE
This question only appears when you copy either the
CLOCK.TAS or the CLOCK89.TAS file to your system
disk. The file CLOCK.TAS is used with the standard
H89/790 computer system. The file CLOCK89.TAS is
only wused if you have a D-G Electronics CPU board
installed.

To activate the clock, you must also add the
command START CLOCK to your AUTOEXEC.BAT file. Do
this using an ordinary text editor such as PIE or
TXTPRO. This procedure prompts the computer to
print the clock question which appears during boot
to systems so prepared.

IT you type in the correct time, the system clock starts up. From that
time on, no matter how many times you cold boot during that session,
the system clock keeps up with the latest time.
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After you type your choice of either the correct time or just a RETURN,
the system continues its boot procedure until the system disk is
mounted.

(11) The disk comes up to boot:

"Volume 01000 Mounted in SYO: (The volume number may vary.)
Label: HDOS 3.0 - 80-Track System Disk"

The HDOS system prompt appears:
ng

It is possible to customize your prompt. To do so, you must type the
command into the file AUTOEXEC.BAT, using a text editor such as PIE or
TXTPRO. For example, if your name is BOB, type the command:

"PROMPT: BOB+><RTN>"
R o e e S e S S S R S S S S e S R R R S S S S e R S S S e R R R R o e S R S S S S S e
Refer to Appendix A-2: BOOTING TECHNIQUES, for additional details
concerning booting from drives other than the one hardware-configured
for SYO:.

Refer to Appendix A-3: PROGRAMMING DRIVES, for instructions on how to

hardware-program disk drives.
KAEEAAAAARI A EAEAA AR A AR A EA A A A A AR AR AT A AAA A AR R A A AAAAA AR A AAAAAARARAAAAAAAARALAAAAAAAK
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Introduction

INIT is an abbreviation for INITIALIZATION, a program designed to write
a map on the disk which HDOS will use to locate files. It is necessary
to initialize all blank disks prior to use.

There are actually two levels of mapping that are written onto the
disk during INIT. The Ffirst is a low-level initialization of the disk
surface. This map 1is for the benefit of the Ffloppy disk controller.
It lays out a pattern on the surface of the disk that 1indicates the
position of each of the tracks and each of the sectors on each of
those tracks. The data recorded on each track includes the track
number, the side number, and a pattern that signals the start of each
of the data sectors on the track. Each sector header also includes
the sector number, as well as a block of 256 bytes of dummy data.
This process is repeated until all tracks are formatted. This process
enables the floppy disk controller to read the track and sector that is
currently passing under the heads, instead of counting steps from track
zero, or counting milliseconds from the appearance of the index hole.
The second level of mapping is referred to as HIGH-LEVEL . This
causes the three system Tfiles to be transferred to the disk being
initialized. Among other things, the files that are transferred are:
GRT.SYS, RGT.SYS, and DIRECT.SYS.

When INIT 1is complete, the disk that has been initialized is said to
be a DATA DISK, since it contains no system files that would enable
it to boot the disk. The chief advantage of a data disk is that it can
store more files than a disk of the same capacity that has been INITed
and then SYSGENed. This is not much of a problem for H37 disk, due to
their relatively large storage space, but it is a problem for the H17
disks, due to their relatively low storage space.

INIT is a conversational program in that it asks you questions to help
you to decide what you want to do. If this is your first time through
INIT, you will doubtless find the questions helpful. If you are an
experienced INIT user, refer to "INIT Options,' Chapter 3, page 3-7.

In SYSGEN, STEP 3, vyou will copy the HDOS Operating System files to
your SYSTEM VOLUME. Thereafter you will be able to substitute your own
SYSTEM VOLUME for the DISTRIBUTION DISK, supplied in the HDOS 3.02
package, thus keeping your distribution disk safe from inadvertent
error. For now you should have your bootable system distribution disk
installed in SYO: and a blank disk installed in SY1:.

NOTE
Certain portions of the INIT program differ between
computer systems with H37 and/or H47 drives versus
computer systems with H17 drives. These
data differences will be explained in the text.
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Procedure for multiple H37 Drives:

(1) At the HDOS prompt, type "INIT<RTN>".

(2) INIT will 1introduce and describe itself.
paragraph the following message will be printed:

"YES/NO)N<NO>?""

STEP 2
++++++

Below this

(3) Type "YES", and the following message will print on the

screen:
"Dismounting all Disks"
Drive SY2: was empty, SO no message iIs given.

"Volume 60000, Dismounted from SY1:
Label: HDOS 3.02 - MANUAL FILES CHAPTER 1"

"Volume 10, Dismounted from SYO:
Label: HDOS 3.02 - DISTRIBUTION DISK"

"Remove the disk(s). Hit RETURN when ready:"
Remove the disk mounted in SY1:.
(4) When the query:
"Device<SY0:>?"
is displayed, type:
"SY1:<RTN>"
The system will print:

"Insert the volume you want to initialize into SY1:
Remember, any data on this volume will be destroyed."

and then:

"Hit RETURN when ready.
Ready?"

(5) Type "<RTN>". The computer will check SY1: and report:

"The volume in the drive .....
Apparently has not been initialized before."

(Assuming that you are using a new disk.)
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"Type NO to cancel. Type YES to
erase and initialize the disk. (YES/NO)?"

(6) Type "YES<RTN>"
(7) The computer will instruct:

"Enter a volume serial number between 0 and 65535."
(8) Type "10<RTN>". (Just an example.)
(9) The computer will instruct:

“"Enter a volume label of 60 characters or less.”
(10) Type "SYSTEM VOLUME<RTN>".

"Enter BOOT step rate: (30,20,12,6)<30>."

(11) For a double-sided drive connected to the H37 controller
enter: "6<RTN>".

Most double-sided drives will operate at this step time. In case you
notice read/write errors on a specific drive, you may decide to
initialize future disks at a steptime of 12.

The computer stamps the boot step rate you selected onto the disk, and
the following message is printed on the screen:

"Double density? <YES>"
"Double sided? <YES>"
""80 tracks? <YES>"

(12) Your response should be "<RTN>" to the first two questions in
most cases. However, your response to the third question depends upon
what kind of disk drive you are INITing on. 1In case you are INITing on
a 48 tpi drive, simply type "NO<RTN>"_. This will inform the program
that you want the disk to be initialized at 48 tpi, not at 96 tpi. |If
you were attempting to INIT a 48 tpi disk on a 48 tpi drive, but in
error, typed a return to the last question, you could damage the drive.

Procedure for computer systems with multiple H17 drives:

(11) For computer systems with multiple H17 drives, no message
concerning the BOOT step rate will appear since most single-sided
drives are factory set to step at a super-conservative rate of
30 milliseconds. In addition the H17 controller card imposes
limitations on drive speed in the form of WAIT STATES.



CHAPTER TWO GENERAL OPERATIONS PAGE 2-11

[1] H89 COMPUTERS WITH MULTIPLE DRIVES

INIT (Cont) INITIALIZING A DISK FOR THE H89 STEP 2
+++++++++++ ++++++++ b ++++++

Instead, the following message is printed on the screen:

"Number of sides (1 or 2)? <1>
"Recording density (1=48 tpi, 2=96 tpi)? <1>"

(12) If you have two or more single-sided drives connected to the
H17 controller, vrespond to the Tirst question by typing: "<RTN>".
Then respond to the second question by typing: "<RTN>".

IT you have one or more double-sided drives connected to the H17
controller, respond to the second question by typing: "2%. Then
respond to the second question by typing: "27.

CAUTION
You can damage a disk drive during this step if you
instruct the computer to INIT a disk in a 48 tpi
drive at 96 tpi. Take care!

For computer systems with multiple H37 or H17 drives:

(13) After you have iInstructed the computer as to how you want
your disk INITed and hit the last "<RTN>", the computer starts the INIT
process.

The computer shows you the status of the INIT as it goes along by
printing a line of asterisks. |If you are initializing a 48 +tpi disk
the line of asterisks will print halfway across the screen.

IT you are initializing a 96 tpi disk the line of asterisks will print
all the way across the screen. However, when you initialize a 48 tpi
disk, the line of asterisks will only print halfway across the screen.

The line of asterisks looks like this for a 48 tpi drive:

L R R R e R R R R AR R R R R e R R R R R e e e e S

(14) At the completion of the INIT process, the computer prints
the following message on the screen:

“"MEDIA CHECK? <YES>?"
To start the media check, type: "<RTN>" (NO SPACES!)

NOTE
Even if you have Tfirst-quality, top brand-name
disks, it is ALWAYS a good idea to run the media
check, since you never know if there might be bad
sectors on any disk. The media check will provide
a positive check for you.



CHAPTER TWO GENERAL OPERATIONS PAGE 2-12

[1] H89 COMPUTERS WITH MULTIPLE DRIVES

INIT (Cont) INITIALIZING A DISK FOR THE H89 STEP 2
+++++++++++ ++++++++ b ++++++

When the media check begins, it will also start printing a horizontal
row of asterisks, such as that printed by the INIT process above. If
media check finds bad sectors it will write the number of the addresses
on the screen.

For computer systems with multiple H17 drives:
(14) You will not be given an opportunity to perform a media
check.

For computer systems with multiple drives:

(15) You will be asked 1if you have any bad sectors. If bad
sectors have been identified, you may now type in their addresses.

The computer prints:

"Enter the number of bad sectors, one at a time.
Hit RETURN after each entry, and when finished.
Sector?"

NOTE: DETERMINING BAD SECTORS FOR H17 DISKS
Prior to running INIT for your H17 disks, there are
two methods of determining bad sectors:

The first method is to cross over to HDOS 2 and
perform the TEST17 "Media Check.”™ If you decide to
do this, be sure to write down on a piece of paper
the bad sectors determined by the test, if any.
Follow-up this action by initializing your disks in
HDOS 3.02 and plug in the bad sector addresses when
you get to this place in the program.

The second method is to use other software such as
"BAD.ABS" which is explained 1in Chapter 7, page
7-38, or the equivalent.
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NOTE: OPTIMIZING H17 DRIVE SPEED

The H17 step rate may be speeded up on a
disk-to-disk basis, but not during INIT. The best
method 1is to First run the Seek Time test, part of
TEST17 from within HDOS 2. This will determine the
maximum error-free step rate of individual drives.
Once this rate is determined, mark the drive with a
stick-on label with the maximum reliable steprate
determined by test. After this, EACH DISK to be
used 1in that drive may be speeded up by using the
SET command (but not during INIT). For example,
type: "SET ASY1:MHELP<RTN>." A list of drive SET
options will appear on the screen. Then type:
"SETASY1:ASTEPMN<RTN>", where the expression nn
stands for the best step rate determined by test.
The SET command must be repeated for each data
disk. After you determine the slowest drive iIn the
chain, set all of the drives to that speed.

(16) IT bad sectors are found by the media check, you must type
the bad sector numbers one at a time after the question "Sector?" For
example:

"Sector?'" "159<RTN>"

If, on the other hand, no bad sectors were detected, just type a
"<RTN>" after "Sector?"” and continue. The computer prints:

"Disk Initialization complete."
The computer prints:

"Insert the volume you wish to initialize into SY1:;
Remember, any data on this volume will be destroyed.”

(17) You now have three options:

(A) INIT a new disk:

IT you want to INIT another disk just remove the disk that was freshly
INITed and insert another disk that you want to INIT. Type "<RTN>" to
start. A good practice at this time is to apply a self-stick label on
the completed disk, so that you can identify it later. The option to
INIT multiple disks in a continuous Tfashion 1is a big help and is
time-saving.
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For systems with multiple H37 or H17 drives:

You might want to do this if your computer system consists of both 48
and 96 tpi drives.

To do this after the computer prints:

"Hit RETURN when ready,
Ready?"

Hit “"CTRL-D" once.

The computer will ask:

"Device <SY0:>?"

Type "SY2:" for example, where SY1: is an 80 track drive, and SY2: is a
40 track drive. At this time, you will be instructed to place your
disk into SY2:. Then the INIT process repeats.

(C) Exit INIT.

To exit after the computer prints:

"Hit RETURN when ready,
Ready?"

Hit: "CTRL-D" twice.

At this time the computer will print on the screen:

Do you have any more disks to initialize? (YES/NO)”<NO>?"'

Hit a "<RTN>" and the computer completes the INIT process and then
mounts the disk in SYO: without requiring further instructions. Then

it prints:

"Volume 00000, mounted on SYO:
Label: HDOS 3.0 - Distribution Disk"

The HDOS 3.02 system prompt reappears.
(18) Before you forget what contents you had planned for the

initialized disks, you are strongly urged to identify the disk(s) with
label (s).
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Remove the disk you have just initialized. With a felt tip pen (NEVER
PENCIL OR BALLPOINT) once the label is affixed to the disk write the
volume number, 10, Tfor example and disk title, SYSTEM VOLUME on a
standard disk label, and attach the label to the disk.
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Introduction

SYSGEN is an abbreviation for "System Generation.'" In this procedure

you will copy HDOS 3.02 system Ffiles from the distribution disk to your
SYSTEM VOLUME. After performing this procedure, you will be able to
substitute the SYSTEM VOLUME into any of the preceding steps that
formerly required the distribution disk. If you have performed this
procedure before, refer to '"SYSGEN Options,' Chapter 3, page 3-10.

During the SYSGEN operation, the computer is instructed to perform two
main tasks. One main task is to copy system files (or other files by
your command) from the source disk to the destination disk. Another
main task is to set flags on files and add HDOS boot data on track 0 of
the destination disk.

When the Tfollowing command examples contain the symbol [?], this
indicates that a space must be inserted. Do not type the symbol [*]
instead of the space, just type the space.

NOTE
There 1is essentially no difference in SYSGEN for a
computer system with multiple H37, H47 and H17
drives. systems with multiple H17 drives.
Therefore, the following instructions will apply to
all these configurations.

Procedures

(1) Insert the bootable distribution disk Into SYO: and press
<RTN> to boot it.

(2) For information concerning the three forms of SYSGEN, refer
to Chapter 3, SYSTEM OPTIMIZATION. To perform SYSGEN in the standard
fashion, proceed as follows:

Type: "SYSGEN<RTN>" HDOS prints:
"'SYSGEN

Version 3.0
ISSUE: #50.07.00"

"Destination Device<SYQ:>?"
(3) Type: "SY1:<RTN>" and the computer prints:

"Dismounting all Disks:

"Volume 00010. Dismounted from SYO:.
LABEL: SYSTEM VOLUME"
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""Remove the disks.
Hit RETURN when ready!"

(4) Press the RETURN key. The computer prints:

"Insert the Source Diskette in SYO:
Hit Return when Ready:"

(5) Press the RETURN key. The computer prints:

"Insert the Destination Diskette in SY1:
Hit Return when Ready:"

(6) The computer whirs and buzzes for a period of time, and the
red leds on the drives SYO: and SY1: turn on and off for a few seconds,
as they normally do when files are being transferred from one disk to
another. Then the computer finishes its task and is momentarily quiet.
The computer prints:

"5 Files Copied:"

The files that it copies are as follows:

1. HDOS30.SYS 40
2. SYSCMD.SYS 40

3. TT.DVD 13
4_ PIP.ABS 49
5. SY.DVD 20

Remember, the files: GRT.SYS, RGT.SYS, and DIRECT.SYS were copied to
the destination disk during the INIT procedure. After the files that
SYSGEN copies to the disk, you now have a total of 8 system files.

Then HDOS 3.0 automatically mounts SYO:, requiring no instructions.

"Volume 00010, Mounted on SYO:;
Label: HDOS 3.0 - SYSTEM VOLUME'

Go on to Step 5, "SET."
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An H89 Computer with a single drive boots a disk exactly like an H89
Computer with multiple drives. For details on booting, refer to Page

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

INIT INITIALIZING A DISK STEP 2
++++ ++++++H ++++++
Introduction:

For details concerning "Introduction,

see page 2-8.

With respect to performint INIT, there are some differences between an
H89 with multiple drives and an H89 with a single drive. The following
data illustrates how to INIT a blank disk or a disk to be recycled.
Procedure

(1) At the HDOS 3.02 prompt, type "INIT<RTN>"

(2) INIT will introduce and describe itself. Then it will ask you
if you want to continue. Below this paragraph the following message
will be printed:

"(YES/NO)"<NO>?""

(3) Type "YES", and the following message will print on the
screen:

"Dismounting all Disks"

"Volume 00000, Dismounted from SYO:
Label: HDOS 3.02 - SYSTEM DISTRIBUTION DISK"

"Remove the disk(s). Hit RETURN when ready:"
At this time remove the disk in SYO:.

NOTE: The INIT program is a stand-alone program. It loads into memory
and runs without needing a system volume in SYO:.

(4) When the query:
"Device<SY0:>?"

is displayed, type "<RTN>"



CHAPTER TWO GENERAL OPERATIONS PAGE 2-19

[2] H89 COMPUTERS WITH A SINGLE DRIVE

INIT (Cont) INITIALIZING A DISK STEP 2
++++Ht++H -+ttt ++++++

The system prints:

"Insert the volume you wish to initialize into SYO:;
Remember, any data on this volume will be destroyed."

(5) Insert the disk to be initialized into drive SYO: and then the
system prints:

"Hit RETURN when ready.
Ready?""

(6) Type "<RTN>"
The computer prints:

"The volume iIn the drive ...._.
Apparently has not been initialized before."

(Assuming that you are using a new blank disk.)
Without pause, the computer prints:

"Type NO to cancel. Type YES to
erase and initialize the disk. (YES/NO)?"

(7) Type "YES<RTN>"
The computer instructs:
"Enter a volume serial number between 0 and 65535."

(8) As an example, type: "10<RTN*"
The computer instructs:
"Enter a volume label of 60 characters or less."

(9) Type "SYSTEM VOLUME<RTN>"
NOTE: For computer systems with a single drive connected to the H17
controller, no message concerning the BOOT step rate will appear. Most
single-sided drives are factory set to step at a super-conservative
rate of 30 milliseconds. In addition, the H17 controller card imposes
limitations on drive speed in the form of WAIT STATES.

The computer prints the following message on the screen:

"Number of sides (1 or 2)? <1>"
"Recording density (1-48 tpi, 2=96 tpi)? <1>"
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(10) If you have one single-sided drive connected to the H17
controller, respond to the Tfirst and second questions by typing
"<RTN>"_ This is the default response.

IT you have one double-sided drive connected to the H17 controller,
respond to the first and second questions by typing "2°.

CAUTION
You can damage a disk drive during this step if you
instruct the computer to INIT a disk in a 48 tpi
drive at 96 tpi.

After you have instructed the computer as to how you want your disk
INITed and hit <RTN>, the computer starts the INIT process.

In HDOS 3.0, the computer shows you the status of the INIT as it goes
along by printing a horizontal Iine of asterisks. IT you are
initializing a single-sided 48 tpi disk, the Qline of asterisks will
print halfway across the screen.

Initializing an H17 disk does not provide you with the opportunity to
do a media check. Instead, you will be asked if you have any bad
sectors. IT bad sectors have been identified, you may now type in
their addresses.

NOTE: FINDING BAD SECTORS

One way to find whether there are any bad sectors
is to boot HDOS 2.0 and perform the TEST17 'Media
Check." HDOS 3.0 does not offer these tests,
since they do not run in the HDOS 3.0 environment.
After this check is made, the data determined the
data should be recorded so that it may be typed in
when the computer asks for it.

Another way to Ffind whether there are any bad
sectors is to use the utility program called
"BAD.ABS," or an equivalent. This program is
briefly described in Chapter 7, page 7-38, and is
available from Kirk Thompson as an add-on to the
HDOS 3.0/3.02 Operating System Manual. ""BAD.ABS"
may be run after the INIT is completed.

When the computer is finished INITing your disk, it instructs:

"Enter the number of bad sectors, one at a time.
Hit RETURN after each entry, and when Ffinished."
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(11) If you have determined whether there any bad sectors on your
disk by running the *"Media Check' in HDOS 2.0, now is the time to type
in their addresses. For example:

"'Sector?' "100159<RTN>
IT you have more than one bad sector, every time the computer prints:

"Sector?"

You type in the addresses until all the addresses are done. Then, when
the computer prints the next "'Sector?” just type a <RTN>.

IT you decide to ignore this process or if you have not determined
whether any bad sectors exist, you may just type <RTN> after the query
"Sector?' to enable the program to move on to the next step. However,
this practice is discouraged, unless you intend to use ""BAD.ABS"™ later.
After you type <RTN>, the computer prints:

"Insert the volume you wish to initialize into SYO:;
Remember, any data on this volume will be destroyed."

"Hit RETURN when ready"

(12) At this time you have three options. Refer to page 2-13 for
details. However, if you are done with the INIT program, just type:

"CTRL-D" twice.

The computer will ask:

Do you have any more disks to initialize? (Yes/No)"(NO>?"

Just type "<RTN>" or "NO".

IT you remove your freshly INITed disk, and swap it with the bootable
system disk, the HDOS Operating System will reboot your system disk

automatically.

Now go on to STEP 3 for instructions on SYSGEN, or how to make your
data disk bootable. These instructions are immediately following.

AE A A A A A A A A A AA A AAAAAAAAAAAAAAAAAAAALAAAXAAAALAAAXAAAALAAAAAAAAAAAAAA LA AAAAhX
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The Heath Company has kindly provided for those with a computer system
having only one drive. SYSGEN is a stand-alone program. This means
that once started, the program continues on to completion with only
minimal cooperation from the user.

You don"t NEED multiple drives to SYSGEN disks. However, having
multiple drives makes things more convenient.

Insure that the program SYSGEN.ABS is on it, and then BOOT up with your
normal system disk. Type: “SYSGEN<RTN>". SYSGEN starts up by
identifying itself and then it gives you a chance to abort. If you
continue, the program will print:

"Destination Device <SY0:>?"

Type: “<RTN>" and switch disks. Remove your normal system disk and
insert the disk you have just INITed during STEP 2, INIT. Then the
SYSGEN program begins. After it copies the five system files the
program is complete.

At this time, insert your normal system disk. HDOS 3.0 does the rest,
as it brings your system disk up to BOOT without the need for further
instructions.

For details, follow the computer/user dialogue starting on page 2-16.

EAEAEEAETEAAEAAA KA AXAEAAAEAAXAEAAXTEA AKX EAAXA XXX AXAXAAXAXAAXAXAAXAXAALAXAALAAALAXAAXAXAAXAAAXAAAXAAXAAXX

[31 H8 COMPUTERS WITH H19 TERMINAL

BOOTSTRAP BRINGING A DISK TO BOOT LEVEL STEP 1
+H+++++++ +++++++ ++++++
Introduction

One of the primary functions of a computer operating system 1is to
enable the various physical parts of the computer to cooperate toward
the execution of your commands. In order for this cooperation to take
place, there must be communication between HDOS (software) and the
physical parts of the computer (hardware). The computer cannot execute
any command unless HDOS is communicating with the hardware.

Bootstrap is a small program stored within the hardware which serves to
establish a communications link between HDOS and the various physical
parts of the computer system. The bootstrap procedure 1is so named
because, by means of this procedure, you will be causing HDOS to "pull
itself up by its bootstraps'” -- that is, the responses you give in this
procedure will enable HDOS to lift itself off the disk and into the
computer®s memory. Having been installed in memory, HDOS can then
issue iInstructions to and coordinate the actions of the appropriate
parts of the computer system in response to your commands.
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Procedures

(1) First apply A-C power to the H8 and your terminal.
(2) Apply A-C power to your disk drives.

(3) Install the distribution disk in the disk drive unit that has
been hardware configured as primary boot drive 0. Close the door of
the drive unit after you have inserted the disk.

NOTE
All attempts to run HDOS 3 with an H8 using a PAM-8
ROM will be doomed to failure. HDOS 3 is "ORG-0,"
and requires that both the Org O board and the
XCON8 ROM be installed. The PAM-8 ROM will not
work.

(4) If you are using the XCON8 ROM with your H8, press the 1 key
on the H8 front panel. The front panel LEDS will display:

Pri H17 or
Pri H37 or
Pri H47

depending upon which kind of drive you have hardware configured to be
SYO: on the Org-zero level.

IT you have the H8-4 card installed, regardless of what you enter at
the H8 front panel, the front panel leds will display: SPACE. However,
this is ROM dependent. There are some non-Heath ROMs available that do
not show SPACE.

NOTE
The unique features of the H8 have been presented
above. Essentially, comparing the H8 to the H89,
the initial steps of the BOOT sequence are the only
thing that differs.

AE A A A A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAXAAAXAAAAAAAAAAALAAAAAAA LA AAAAhX
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NOTE: TEST17/TEST37/TEST47 must be run on HDOS Version 2.0, as it
is not available in HDOS Version 3.0.

Three test programs are provided: TEST17/TEST37/TEST47. These tests
provide checks for testing both the disk media and the disk drives
themselves. Each of these tests contain the same type of tests as the
other, but each has been designed to operate under different
conditions. For example, TEST17 tests H17, 5-1/4 inch hard-sectored
disks and drives, while TEST47 tests 8-inch disks and drives, and
TEST37 tests H37, 5-1/4 inch soft-sectored disks and drives.

Therefore, due to the close similarity between the three tests,
describing the testing processes may be combined into one section.

The programs, TEST17.ABS, TEST37.ABS, and TEST47.ABS are included in
the HDOS 2.0 distribution disks. Therefore, those persons interested
are invited to perform the tests desired in HDOS 2.0. It should be

noted that these tests will not run in the HDOS 3.02 environment.
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SET SYSTEM OPTIMIZATION STEP 5
+++ e o ++++++

NOTE: When the following command examples contain the symbol [?], this
indicates that a space must be inserted. Do not type the symbol [™]
instead of the space; just type the space.

This section will enable you to communicate effectively with HDOS by
using some special features of your computer.

(1) At the HDOS system prompt, type:"SETMTT:MBKS<RTN>". This
instructs the system to allow you to backspace (using the BACKSPACE, or
DELETE keys) in order to delete characters.

(2) At the next HDOS system prompt, type:"SETATT:~NOMLI<RTN>"_This
instructs the system to allow you to input lower case letters as well
as upper case.

(3) At the next HDOS system prompt, type:"SETATTANOMLO<RTN>". This
tells HDOS to display all lower case input as lower case output instead
of expressing it all in capital letters.

(4) At the next HDOS system prompt,type:"SETWIDTH 255<RTN>"_ This
tells HDOS to set an “unlimited” right-hand margin. This will be
useful for certain applications, such as working spreadsheets, typing
source code, etc.

(5) At the next HDOS system prompt, type:"SETATT:M1SB<RTN>". This
sets the terminal driver to one stop bit.

(6) At the next HDOS system prompt, type:"SETATAB". This lets the
terminal process tabs faster.
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For more information about the SET command and SET options, refer to
the SET section of Chapter 3, page 3-19, "System Optimization.'

Leave the SYSTEM VOLUME in the drive and go on to Step 6, "Preparing a
WORKING DISK." Put your original distribution disk away in a safe
place, separate from the working disks that you will create. You
should not use it again unless something accidentally damages your new

working SYSTEM VOLUME disk.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

SYSGEN/COPY PREPARING A WORKING DISK STEP 6
4+ ++++++H ++++++
Introduction

In this section you will prepare a system volume which will contain the
most-used Files contained in the Heath distribution disk, done the
"easy way." Since this disk will contain the essential HDOS system
files, you will be able to use it to perform Bootstrap.

This section presumes that you will be starting with a disk that has
been INITed.

Procedure

(1) At the HDOS system prompt, type:"SYSGEN /MIN<RTN>".

(2) When the message "'DESTINATION DEVICE<SYO:>" is printed, type:
"SY1:<RTN>".

(3) HDOS will instruct you to remove the disks. Instead, type:
"<RTN>".

(4) Since both source disks and destination disks are mounted in
their respective drives, SYSGEN will begin copying the minimum number
of system Files that are required to make the disk bootable.

(5) After performing SYSGEN in HDOS 3.0, the system disk in SYO:
is automatically re-mounted, and HDOS is ready for your commands.

(6) Copy only the files on your DISTRIBUTION DISK that you desire
to have on your destination disk. For example, use the TfTollowing
command:

"COPY SY1:BASIC.ABS=SYO:BASIC._ABS<RTN>"
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IT you have an H14, H24 (T1-810), H25, H44 (Diablo), or MX-80 printer,
this section will instruct you how to incorporate it into your system.
With an H-89 there is no jumper to control the port address. The H89
has two printer ports on the rear panel: 340Q and 320Q. If you have an
H8 computer, make sure that the jumpers on your serial 1/0 card are
configured for address 340Q. |If you need to set the jumpers, first
turn off the AC power, perform the change, and return to this manual to
continue.

(1) Insert your SYSTEM VOLUME and boot up the system.

(2) At the HDOS system prompt, copy all of the device driver files
to a freshly initialized data disk.

(3) The following 1is an enhanced list of all of the printer
drivers on the HDOS 3.0 distribution disks:

FI1LENAME SI1ZE DATE FLAGS MODE PRINTER
AT84.DVD 5 6-0CT-86 WC D Serial *AT
AT85.DVD 5 6-0CT-86 WC D Serial *AT
H1484 .DVD 6 7-0CT-86 WC D Serial H14
H1485.DVD 6 7-0CT-86 WC D Serial H14
H2484 .DVD 6 7-0CT-86 WC D Serial H24(T1-810)
H2584 .DVD 10 5-0CT-86 WC D Serial H25
H4484 .DVD 8 9-0CT-86 WC D Serial Diablo
MX8084 .DVD 8 10-0CT-86 WC D Serial MX-80
MX8011.DVD 8 10-0CT-86 WC D Parallel MX-80

This is a directory of all of the HDOS 3.02 line printer device driver
files.
NOTES:

1. * AT: Alternate Terminal - configured at port 320Q via an H8-4 card
for the H8 Computer, or port 320Q for the H89 Computer.

2. * AT: Alternate Terminal - configured at address 374Q via an H8-5
card for the H8 Computer.

In most cases you only need one of the files, and the one that you need
depends upon what line printer you are using, and also whether it is
connected in the serial or parallel mode. For instance, if you have an
H14 printer, you should select H1484 if you are using the serial mode,
or H1485 if you are using the parallel mode.

To access the parallel mode, you must be either using the Heath H89-11
parallel card, or some non-Heath vendor®s parallel card.
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UNOFFICIAL NOTE

At this time there are some printer drivers provided by non-Heath
vendors that will print your files in the HDOS 3.0 environment. For
example, Quikdata sells the "Ultimate Driver™ written by Bill Lindley
of Lindley Systems. Quikdata®"s address is: Quikdata Computer Services,
Inc., 2618 Penn Circle, Sheboygan, WI, 53081. Kirk Thompson, editor of
the Staunch 8/89"er Newsletter, may also have some printer drivers.
Contact Kirk at the following address: Mr. Kirk L. Thompson, Lot #6
West Branch Mobile Home Village, West Branch, 1A, 52358.

(@)) The next step 1is to copy the appropriate printer driver to
your System Volume. After you have selected the printer driver that
you want to use, copy it to your System Volume in accordance with the
following example:

"COPY SYO:AT84.DVD=SY1:AT84_.DVD<RTN>"

5) Having copied the device driver to your System Volume, you

must rename it. According to the rules for device drivers, the
filename must be composed of two letters, and the extension must always
be ".DVD." Rename the device driver as follows:

"RENAME SYO:LP.DVD=AT84 .DVD<RTN>"

After renaming a device driver, you must reboot in order to get HDOS
3.02 to recognize the driver.

In the HDOS 3.0 environment, one may have many printer drivers.
However, each of the drivers must have a different two-letter filename.
Some common examples of Tfilenames for printer drivers are: UD.DVD,
EP.DVD, etc. However, the primary printer driver should be named
LP.DVD, since many user programs have been built to search for that
driver before they can continue with their assigned task. One example
is QUERY!2.

HDOS will now recognize commands to utilize LP:, the primary printer
driver, the next time you boot from the working disk. For more
information about configuring Uline printers and other peripherals,
refer to the PERIPHERALS" section of Chapter 3, System Optimization.

PRINTER DRIVERS WITH MULTIPLE UNITS:

Some printer drivers, such as the Lindley driver for HDOS 3.0/3.02 will
enable you to make your printer print out in different modes. For
example, 10, 12, 15, 17, or 20 characters per inch (CPl), or 6 or 8
lines per inch (LPI) draft mode, letter quality mode, etc, depending
upon whatever features have been built-in to your printer. These modes
are controlled by printer codes.

These printer codes are obtained from your printer manual. For
example, in the Panasonic KX-P1124 Printer Manual, the codes are listed
under the chapter for Mode Commands. One example is the printer code
for EMPHASIZED PRINTING: for Hex to turn it on, type 1B 45. To turn
it off type 1B 46.
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Each text editor has different ways of imbedding these codes. For
example, in EDIT19 to set the printer codes, follow these procedures:

1. Put the cursor on the line where you want the printer code.
2. Press the "ERASE" key to go into Command Mode.
3. Type C<RTN>.

4. The line to have the printer codes added will appear in the
command screen.

5. Type CTRL-D, then the first byte of the control code.
6. Type CTRL-D again for the second byte.

7. Continue typing CTRL-D and follow up with a third byte, and
continue this until the last printer code is typed.

8. Press RETURN and the line will be restored to the editing
screen.

9. Press ERASE to return the cursor to the editing screen.

10. Note the bullet-shaped control codes in the text, where you
placed them while in the command screen.

Often it 1is necessary to translate the codes provided in your printer
manual to other types of notation. For example: If your manual shows
the control codes in decimal, but the printer driver requires the codes
to be converted to OCTAL, you need a conversion chart. Refer to
Appendix 2-C, page 2-38 for a decimal to octal to hex to to ASCII
conversion chart.

Remember to reboot after you create these code strings, so that the
system will recognize your printer drivers.

Leave the disk in the drive and go on to STEP 8, "Power Down.''
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POWER DOWN STEP 8
++++++++++ ++++++

Part of the operating system resides in memory at all times, and part
of it resides on the disk. Any alterations you have made to the
portion of the system that is being stored in memory may or may not
have been written to the disk. Thus, whenever you are finished using
your computer, perform one of the following procedures to insure that
any configuration changes you have made to the system are written back
to the disk:
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IT the message "Install a Bootable disk in SYO: Hit RETURN to reboot”
is displayed on the terminal, such as occurs after running INIT, it 1is
always safe to remove the disk and turn off the power. Be sure that
you remove all disks before turning off the A-C power, since disks left
in the drives during power-down may be magnetically damaged.
IT the HDOS system prompt is displayed on the terminal:

(1) Type "BYE<RTN>".

(2) Remove all disks.

(3) Turn off the A-C power to the drives, computer, and power

bar. It 1is a good practice to turn off the power to the drives first
before turning off the power to the computer to avoid drive
head-banging. IT you have a power bar, just leave the switches on the

computer and disk drives on and switch off the power bar.

AEAEEAEAAEAAAEAAXAEAAXAEA AKX A AL AAXAEAAXAEAAXAXAXAAXAXAAXAXAAXAXAALAXAALAAALAAAXAAAXAAAXAAAXAAXAAX%

SUMMARY

+++++++
You now have two bootable disks. Volume 1, SYSTEM VOLUME, 1is a
complete copy of the distribution disk. Volume 10, WORKING DISK, is a
subset of the SYSTEM VOLUME and contains the files necessary to operate
the system as well as BASIC.

You will need to perform parts of the "System Set-Up Procedure™ again.
All new disk must be initialized. |If you use H17 disks, we recommend
that you run the M (Media Check) option to TEST17.ABS, or equivalent.
This check will tell you whether there are any bad sectors on the disk.

Another option is to use the utility "BAD_ABS,"™ which may be purchased
separately from Kirk Thompson, since it is quicker and easier to use.

IT there are any bad sectors, use INIT to instruct HDOS not to write to
any of the bad sectors. Remember that even if the media check finds no
bad sectors, you must reinitialize the the disk upon which the test was
performed if you use the Media Check associated with TEST17.ABS

Since the SYSTEM VOLUME is a duplicate of the DISTRIBUTION disk, you
can substitute your SYSTEM VOLUME into any procedure that formerly
required the DISTRIBUTION disk. A system volume does not have to be an
exact copy of the distribution disk. A system volume is simply a disk
that contains HDOS system files. All disks that have been SYSGENed are
system volumes. In this sense the WORKING DISK is actually a system
volume. Only system volumes may be used to perform Bootstrap, so if
you have a one-drive system, you will probably want to SYSGEN all of
your disks.

To create several SYSTEM VOLUMES each with a specific system resource,
such as EDIT, DBUG, ASM, or BASIC:



CHAPTER TWO GENERAL OPERATIONS PAGE 2-30

SUMMARY (Cont) STEP 7
i i S +H++++

(1) Perform Bootstrap using your new SYSTEM VOLUME.

(2) Initialize the blank disk. Name it anything you like, but it
is a good practice to name your disks according to their function so
you can distinguish among them. Note that each volume name and number
should be unique -- that is, you should avoid assigning the same volume
number or disk label to two different disks.

(3) Run SYSGEN. The SYSTEM VOLUME is the source and the blank
disk is the destination.

(4) Run ONECOPY if you have a single drive computer system, or PIP
if you have a multiple drive system. See Chapter 3, 'System
Optimization" for more information about ONECOPY and PIP. Instead of
specifying *.* after the O0C: or P: prompt, specify the name of the
individual file or files that you want to be copied to your new volume.

(5) Run SET, using the same commands you used in the preceding SET
section.

(6) Perform the Power-Down procedure.

IT you are using 5-1/4 inch drives as your primary boot drives, you
will need to use either PIP or ONECOPY to transfer system utilities
such as ASM, DBUG, and EDIT from your SOFTWARE TOOLS disk. The use of
both PIP and ONECOPY is documented in Chapter 3.

IT you have a multiple disk drive system, the COPY command will copy
either single files or multiple files most handily. One neat utility
program that is furnished with the HDOS 3.02 Operating System programs
is called "MegaPip,"™ or "MP.ABS."

In addition, certain well-respected vendors have programs that will
also copy files. For instance, T & E Associates provide two disks
called "HDOS Enhancements.” These disks include the files: DM_ABS and
FM.ABS. These programs enable one to easily copy files singly or the
entire disk, while verifying the copies. These programs  were
originally designed for HDOS 2.0, but they work fine in the HDOS 3.0
environment. The address for T & E Associates is: P.O. Box 352,
Millersville, MD 21108, phone: (301) 987-4748.

You will probably want to proceed from here directly to the HDOS 3.0
Manual, Chapter 3. At some point you will want to scan the data
provided in the appendixes for chapters 1, 2, and 3. This information
will come in handy when you start working HDOS 3.0 in earnest. Refer
back to Chapter 2, "General Operations' for details on INIT and SYSGEN

as required.
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DETAILS CONCERNING BOOTING:

ASSUMPTION: These instructions assume that you have a multiple disk
drive computer system with three disk drives connected to the H37
soft-sector controller and two drives connected to the H17 hard-sector
controller. Even if you have fewer drives than that, or have a
different type of controller such as the H47 as long as you have a
minimum of two drives connected to each type of controller, these

instructions will work. |IFf your system is different from that shown,
you will have to modify the instructions to fit your system.

(1) Decide which type of drive that you want to use the most: H17, H37,
or H47, hard or soft-sectored. Due to considerations of speed and disk
storage capacity, most people choose to make either the H37 or H47
types their primary boot drives. Remember: primary drives are always
drives located on the SYn: drive chain. Secondary drives are always
located on the DKn: drive chain.

(A) If you desire to use the hard sector drives as primary boot
drives, ignore step (1) or whatever doesn"t apply to your system.

(B) If you desire to use the H37 or H47 drives as primary boot
drives, you must make one simple, power off, hardware adjustment to
your CPU board. The following instructions apply if you are using a
MTR-90 Monitor ROM, Heath part number 444-142, 444-41, or 444-83.
(Also some non-Heath Monitor ROMs such as the Kres KMR-100.)

(a) With A-C power shut off and the line cord disconnected
from the wall socket, open your computer top cover. Disconnect the fan
cable and remove the top cover. DIP Switch SW501 1is located on the
lower right of the H89/790 CPU card. The switch is marked with a
legend printed on the board. Be sure you identify the correct switch.

(b) Instruct your computer to designate the H37 drives as
primary by insuring that all seven of the little switches on DIP Switch
SW501 are set to O (zero). Similarly, if you want to designate the H47
as primary drives, set DIP Switch SW501 to the following: PIN 1 = 1,
PIN 3 = 1. All other pins are set to zero. This 1is easily done by
using the eraser end of a long wooden pencil to perform any switch
changes that are required. The one and zero positions are marked on
the part.

(c) Step (b) will insure that the high capacity drives will
function as the primary booters and that the H17 drives will function
as the secondary booters, provided that the drives have been correctly
physically designated. You may have to redesignate them now by
adjusting the programming plug on the disk drive.

NOTE: To physically designate a drive means to disconnect the drive
from your computer system and adjust the programming plug to the
appropriate settings. For details on how to program drives, refer to
Appendix 2B, page 2-35.
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IT the configuration of your computer system at first designated the
SYn: chain of drives as "hard sector,” and the drives were single-sided
400-sector types, you will have to gain access to the drives and
manually reset the programming plugs to change them to be either DKO:,
DK1:, or DK2. Likewise, your soft sector, double-sided drives must be
set to SYO:, SY1, and SY2 in a like manner.

(2) Normally you boot the drive that has been configured as SYO:. The
first command given to the computer when at the monitor ROM prompt,
usually the "H:" prompt is:

"B<RTN>"
It is also possible to boot from the second or third primary drive. In
the case of booting from drives other than the drive physically
programmed to be SYO:, the command is:
For Booting SY1: "B1<RTN>" For Booting SY2: "B2<RTN>"

(3) If you want to boot from the secondary drives, assuming that you
would like to boot from hardware configured drive DKO: or DK1l:, respec-
tively, the commands are:

For Booting DKO: " ;SD<RTN>" For Booting DK1: " ;SD1<RTN>" etc

BOOTING THEORY

IT you have an H89 computer with two or more drives, and are using one
of the following combinations: H17 + H37, H17 + H47, or H37 + H47
drives, when you boot from a drive other than the one designated SYO:,
all the drives change their names. |In order to operate the computer,
you have to be able to predict what the new name will be for each drive
that you have. The following data is presented in the form of charts
which show this information presented in an easy-to-read fashion.

It is important to note that whatever drive you boot from, whether it
be H17, H37, or H47, that drive and others connected to the same disk
controller become SYO:.... SYn:, and the drives connected to the other
disk controller become DKO:.... DKn:.

The alternate device, DKn:, always has a logical number the same as the
physical drive number. DKO: 1is the drive physically designated as
hardware unit 0 (zero), DK1: is the drive physically designated as
hardware unit 1 (one), etc. The primary drive logical numbers rotate
among all the possible unit numbers, whether or not a disk drive is
physically connected. Note 1in the tables shown below, the logical
drive names rotate as you boot from physical units 0, 1, 2, or 3.

The system shown is composed of both H17 and H37 drives. Drives SYO:
through SY2: are H17, hard-sector. Drives DKO: through DK2: are H37,
soft-sector.
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BOOT MAP: COMBINATION OF H17 AND H37 DRIVES

o o —— o —— o —— o —— o —— o —_—— T —— +
| BOOT | H17 | H17 | H17 | H37 | H37 | H37 | H37 |
| DRIVE | #O | #1 | #2 | #0 | #1 | #2 | #3 |
+ +
| H17 (0) | SYO: | SY1: | SY2: | DKO: | DKi: | DK2: | DK3: |
o o —— o —— o —— o —— o —— o —_—— T —— +
| H17 (1) | SY2: ] SYO: | SY1: | DKO: | DK1: | DK2: | DK3: |
o ——_—— — o ——_—— o ——_—— o ——_—— o ——_—— o ——_—— o —— - o ——_—— +
| H17 (2) | SY1: | SY2: | SYO: | DKO: | DKi: | DK2: | DK3: |
Fom o Fo—_—— = Fo—_—— = Fom—_—— = Fom—— = Fo—_—— = Fom o Fom—_—— +
| H37 (0O) | DKO: | DKi: | DK2: | SYO: | SYyi: | SYy2: | SvY3: |
o o o o o o o o S T +
| H37 (1) | DKO: | DKi: | DK2: | SY3: | SYO: | Syi: | Sv2: |
Fom o Fo—_—— = Fo—_—— = Fom—_—— = Fom—— = Fo—_—— = Fom o Fom—_—— +
| H37 (2) | DKO: | DKi: | DK2: | SY2: | SY3: | SYyo: | Svi: |
o o —— o —— o —— o —— o —— o —_—— S T —— +
| H37 (3) | DKO: | DK1: | DK2: | SY1: | SY2: | SY3: | SYO: |
o ——_—— — o ——_—— o ——_—— o ——_—— o ——_—— o ——_—— o —— - o ——_—— +
BOOT MAP: COMBINATION OF H17 AND H47 DRIVES
o ——_—— — o — o o — o - o - +
| BOOT | H17 | H17 | H17 | H47 | H47 |
| DRIVE | #0 | #1 | #2 | #0 (LEFT) | #1 (RIGHT)]
+ +
| H17 (0) | SYO: | Svi: | Svya: | DKO: | DKO: |
o ——_—— — o — o ——_—— o — o o - +
| H17 (1) | SY2: | Syo: | Syi: | DKO: | DK1: |
Fom . Fom——_—— Fom——_—— Fom o Fom Fom +
| H17 (2) | SYi: | Svya: | SYoO: | DKO: | DK1: |
o o o o o o o +
| H47 (0) | DKO: | DKi: | DK2: | SYO: | SY1: |
Fom . Fom——_—— Fom——_—— Fom o Fom Fom +
| H47 (1) | DKO: | DKi: | DK2: | SY1: | SYO: |
o o —_—— o o o o +

HOW TO USE THE CHARTS

It is easy to boot from the drive physically designated as SYO:, but
there may be times when you would like to boot from the drive next to
it which 1is configured as SY1:. One good reason for this is if you
have a computer system composed of three H37 drives, where the first
drive is a 40 track drive, and the second and third drives are 80
track. If you want to produce a 40 track soft sectored disk, you must
boot from one or the other of the 80 track drives. In that case, the
logical drive names will change. Another good reason is if one of your
drives, say, the drive normally used as SYO: should fail.
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To use the charts provided, keep in mind the type of system you have
(i.e., H17 + H37 or H17 + H47), and then simply determine the type of
drive you wish to boot from. With that data available, go to the
appropriate table, and scan down the left hand column until you find
the type of drive you want to boot from and the number.

For example: you want to boot from an H37 drive physically jumpered as
SY1:. On the extreme left column, find the H37 (1). Scan that line to
the right and find the associated drive names that apply to your
system. You may have to study the tables carefully before the logic
pattern becomes apparent. If you are still not certain, one sure-fire

test is to perform a "DIR"™ to the drives, first SYl:, then SY2:, etc.
The drive where the red light comes on bears the name you directed the
DIR to.

Even if you only have two drives connected to the H37 controller, the
mapping stays the same. IT you have two H37s jumpered as physical
units 0 and 1, then boot from drive 0, everything will make sense: the
drives will respond to SYO: and SY1:. But if you boot from the drive
Jumpered as physical drive 1, the names change in an unexpected way.
The boot drive (physical unit 1) becomes logical drive SYO: but the
other drive (physical unit 0) becomes logical drive SY3:. In this
case, one would reasonably think that the drive (physical unit 0) would
become logical drive SY1:, but it doesn*"t. Any call going out to SY1:
or SY2: will prove it. To unlatch the lockup this causes, type CTRL-Z
twice.

DEFINITIONS:

Physically jumpered or designated drives are drives that have been
physically set to operate as SYO: through SY3: and/or DKO: through
DK2:. To physically jumper or designate a drive one must adjust the
drive plug that resides on the logic card of the disk drive.

Logical drive names may be completely divorced from the physically
Jumpered or designated drive names. A logical drive name is one that
HDOS requires when a program is being run. Logical drive names change
around without anything physical being done to them.
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There are two different types of disk drives suitable for use with the
H8, H89, and Z90 on the market today. The older style is the full-size
drive, and the newer style is the half-height drive. Although the
drives are different in appearance, the general manner of designating a
drive is the same.

TERMINATING RESISTOR

The last drive on a chain must contain a terminating resistor. This
applies whether you have a single drive system or a multiple drive
system. This terminating resistor looks like a standard microcircuit,
but instead of the conventional circuitry, it consists of a series of
resistors in a row. These resistors are connected from one pin to the
other pin across the body of the device. Each drive is sold with its
own terminating resistor. Therefore, insure that the correct part
number of terminating resistor is installed. CAUTION: Do not install
a terminating resistor in every drivel!

FULL SIZE DRIVES:
Full size drives are manufactured by Tandon, Siemens, Control Data, and
a number of other manufacturers.

To set up a computer system, one must give each drive a different name.
These names are SYO: thru SY3: or DKO: thru DK2.

The means to designate a drive and make it different from its Tellows
is to adjust the programming plug which is found on the logic card of
the drive assembly. Look for an integrated circuit socket which
contains a jumper block instead of a chip.

H37 SOFT SECTOR DRIVE PROGRAMMING:

o o o Fo——_ o o o o o +
| NAME | HS | DSO: | DS1: | DS2: | DS3: | MX | BLANK | HM |
+ +
| SYO: |(SHORT)|(SHORT)|] OPEN | OPEN | OPEN [JOPEN | OPEN | OPEN |
S S S S o o o o o +
| Svi: |(SHORT)| OPEN |(SHORT)| OPEN | OPEN |JOPEN | OPEN | OPEN |
B ST S e e — e — +
| sy2: |(SHORT)| OPEN | OPEN |(SHORT)| OPEN |JOPEN | OPEN | OPEN |
oo oo oo o oo oo S Fo——_ Foo——_ +
| SY3: |(SHORT)| OPEN | OPEN | OPEN |(SHORT)|OPEN | OPEN | OPEN |
o o o Fo——_ o o o o o +

H17 HARD SECTOR DRIVE PROGRAMMING:

oo oo oo o o o o oo Fo—_—— +
| NAME | HS | DSO: | DS1: | DS2: | DS3: | MX | BLANK | H# |
+ +
| DKO: |(SHORT)| OPEN | OPEN |(SHORT)| OPEN JOPEN | OPEN | OPEN |
4y o oo Fo—_—— +
| DK1: |(SHORT)| OPEN |(SHORT)| OPEN | OPEN JOPEN | OPEN | OPEN |
o o S S o o S o S +
| DK2: |(SHORT)|(SHORT)| OPEN | OPEN | OPEN JOPEN | OPEN | OPEN |
S S S e e — e — +
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Blank jumper blocks may be purchased from Quikdata Computer Services,
Inc., 2618 Penn Circle, Sheboygan, WS 53081. TO program a given drive
first determine whether you want to designate a soft sector drive (H37)
or a hard sector drive (H17). Consult the proper table and Ilook at
your drive logic circuit card. Notice the information printed near the
drive jumper block socket. Orient your jumper block to match the data
on the circuit card and make your jumper block like the information
shown on the table. When you are done, there should be only two
different circuits shorted. All the others should be open.

HALF-HEIGHT DRIVES:

A so-called half-height drive is a drive that is nearly half the width
of the standard full size drives. It is called half-height because on
the newer computers it is mounted on its side and from that angle it
lives up to its description, "half-height."

Similar to the full size drives, the half-height drives have a program-
ming jumper block on the logic circuit card. However, instead of
having a microcircuit socket that a programming plug fits into, these
type of drives have a series of paired pins that stick out from the
card in a row. Similar nomenclature is printed on the circuit card
near the set of jumpers. The object is to fit the tiny shorting piece
over the pin so as to short the pins. Only one jumper bar need be set.

Some drives may have two sets of these paired pins. Look for the set
that has the following type of data printed next to it: HS, DSO, DS1,
DS2, DS3, MX, BLANK, and HM. This set is usually positioned toward the
rear of the card.

Unfortunately, the method of having the set of programming set of pins

is not standard. There seems to be two different methods that drive
manufacturers use. One type is to call their pins: DS1, DS2, DS3, and
DS4. The other type is to call their pins: DSO, DS1, DS2, and DS4.

Some drives only offer only three possible pins: DSO, DS1, and DS2 or
DS1, DS2, and DS3. Before you purchase a new drive, check to see that
there are four sets of programming pins so that you can have Tfour
drives on the H37 soft sector controller if you desire.

Visually inspect the logic circuit card and check for printed legends.

For example, if the data printed on the circuit card says DS1, DS2,
DS3, DS4, fit the second shorting bar as follows:

S g +
| PROGRAMMING FOR SOFT SECTOR (H37) |PROGRAMMING FOR HARD SECTOR (H17)|

I

| SYo: > DS1 | DKO: > DS3 |
| Syi: > DS2 | DK1: > DS2 |
| Sy2: > DS3 | DK2: > DS1 |
| SY3: > DS4 | |
o e +
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For example, 1if the data printed on the circuit card says: DSO, DS1,
DS2, DS3, fit the second shorting bar as follows:

S ey +
| PROGRAMMING FOR SOFT SECTOR (H37) |PROGRAMMING FOR HARD SECTOR (H17)|

| SYO: > DSO
| SY1: > DS1
| SY2: > DS2
| SY3: > DS3

S

I
I
I
I
=+

DKO: > DS2 |
DK1: > DS1 |
DK2: > DSO |

I

_________________________________ +
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DECIMAL OCTAL HEX
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000
001
002
003
004
005
006
007
010
011
012
013
014
015
016
017
020
021
022
023
024
025
026
027
030
031
032
033
034
035
036
037
040
041
042
043
044
045
046
047
050
051
052
053
054
055
056
057

00
01
02
03
04
05
06
07
08
09
OA
OB
oC
0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
2E
2F

GENERAL OPERATIONS

ASCI 1

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR
SO
S|
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS

APPENDIX 2-C
DECIMAL TO OCTAL TO HEX TO ASCI1 CONVERSION
L L X

CTRL-n

CTRL-@
CTRL-A
CTRL-B
CTRL-C
CTRL-D
CTRL-E
CTRL-F
CTRL-G
CTRL-H
CTRL-1
CTRL-J
CTRL-K
CTRL-L
CTRL-M
CTRL-N
CTRL-0
CTRL-P
CTRL-Q
CTRL-R
CTRL-S
CTRL-T
CTRL-U
CTRL-V
CTRL-W
CTRL-X
CTRL-Y
CTRL-Z
CTRL-[
CTRL-\
CTRL-]
CTRL-A
NOTE 1

DECIMAL OCTAL HEX

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

060
061
062
063
064
065
066
067
070
071
072
073
074
075
076
077
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137

30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F
40
a1
42
43
44
45
46
47
48
49
4A
4B
4C
4D
AE
aF
50
51
52
53
54
56
56
57
58
59
5A
5B
5C
5D
5E
5F

PAGE 2-38

ASCI1
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APPENDIX 2-C
DECIMAL TO OCTAL TO HEX TO ASCII CONVERSION (Cont)
L L L B &

DECIMAL OCTAL HEX ASCI 1 DECIMAL OCTAL HEX ASCI1
96 140 60 h 112 160 70 p
97 141 61 a 113 161 71 q
98 142 62 b 114 162 72 r
99 143 63 c 115 163 73 S

100 144 64 d 116 164 74 t

101 145 65 e 117 165 75 u

102 146 66 T 118 164 76 \Y

103 147 67 g 119 167 77 w

104 150 68 h 120 170 78 X

105 151 69 i 121 171 79 y

106 152 6A J 122 172 7A z

107 153 6B k 123 173 7B {

108 154 6C | 124 174 7C |

109 155 6D m 125 175 7D }

110 156 6E n 126 176 7E ~

111 157 6F o 127 NOTE 2 177 7F DEL

NOTE 1: DECIMAL 31: CTRL-SHIFT-HYPHEN
NOTE 2: DECIMAL 127: DELETE KEY
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HEATH DISK OPERATING SYSTEM
SOFTWARE REFERENCE MANUAL

VERSION 3.0

HDOS was originally copyrighted in 1980 by the Heath Company. Through
the years it continued to be improved by successive revisions which
included 1.5, 1.6, and finally 2.0. It was entered into public domain
on 19 July 1989 per letter by Jim Buszkiewicz, Managing Editor, Heath
Users* Group, P.O. Box 217, Benton Harbor, M1 49022-0217
(616)982-3463. A copy of this letter is available for public
inspection.

This manual is indicative of further improvements and provides for the
latest revision, HDOS 3.0 and HDOS 3.02. The revision 3.0 is detailed
in chapters 1, 2, and 3, while chapters 4 through 8, 13 and 14, are
related to revision 3.02. Chapters 9 through 12, with minor
improvements, are essentially picked up from the original HDOS 2.0
manual . Indeed, HDOS is still alive and well!

Chapter 3, System Optimization, describes the most efficient ways to
perform the basic functions of the HDOS 3.02 Computer System.

SPECIAL DISCLAIMER: The Heath Company cannot provide consultation on
either the HDOS Operating System or user-developed or modified versions
of Heath software products designed to operate under the HDOS Operating
System. Do not refer to Heath for questions.

Instead, you are invited to direct any questions concerning the Heath
Disk Operating System (HDOS) to Mr. Kirk L. Thompson, Editor 'Staunch
89/8" Newsletter, #6 West Branch Mobile Home Village, West Branch, IA
52358.
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INTRODUCTION
Y

The purpose of this chapter is to show you easier methods to accomplish
some standard tasks in HDOS 3.02 and also provide additional detail not

available anywhere else in the manual.
AEAEAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAXAAAXALAAXAAAAXAAAXAAAAXAAAXAAAAXAAAXAAAAXAXX

UTILITY OPTIMIZATION BOOTSTRAP
e o o +++++++++

The Bootstrap procedure is normally performed from the drive that has
been hardware configured as primary drive 0 (SY0:). Only disks that
have been SYSGENed (system volumes) are bootable disks. The term
"Bootstrap"™ describes the process by which a series of small programs
lifts the operating system off of the disk and into the computer-s
memory. This process is described in the following paragraphs.

Turning on the A-C power to your computer activates a Read-Only Memory
(ROM) chip on the CPU board, which contains a program called the
"Monitor ROM Bootstrap Program.' 1f you have an H89, this ROM prints
"H:'" at the upper left hand corner of the console terminal screen. |IFf
you have an H8, the Monitor ROM lights the LEDs on the front panel
monitor. The ROM then awaits input.

The wvalid Bootstrap 1inputs vary according to which ROM you have
installed in your computer and what kind of computer you are using.
Regardless of what you enter and how, whether "B<RTN>" at the H89
terminal or "1" on the H8 front panel LEDs, or "RST/0" and "GO" on the
H8, the Monitor ROM interprets your input as an instruction to jump to
the starting address of the controller Bootstrap ROM.

Having assumed control, the disk controller Bootstrap ROM moves the
disk read-write head into a position where it can access the first nine
sectors of the disk. The read-write head accesses the disk and then
reads 1in a program in the first nine sectors off of the disk and into
memory. These nine sectors are the 'disk Bootstrap sectors,' which
means that these sectors contain a program which is capable of moving
HDOS off of the disk and into the computer®s memory. How the loading
of these sectors into memory is accomplished depends upon what type of
device you are using to perform Bootstrap.

In the case of the H47 (8-inch disk), or the H37 (5-1/4 inch disk), the
Bootstrap ROM loads the first two of these nine sectors into memory.
The first two bootstrap sectors contain a disk driver which enables the
Bootstrap ROM to find the other seven sectors. The other seven sectors
contain the disk Bootstrap program itself. The two sectors that are in
memory then cause the Bootstrap ROM to read the other seven sectors
into memory.

In the case of the H17 (hard sector disk) all nine bootstrap sectors
are read into memory at once, as the disk driver program is contained
within the H17 Bootstrap ROM. The first two sectors of a 5-1/4 inch
disk are "dummied.”" The other seven bootstrap sectors contain the same
loading program as their counterparts on an 8-inch disk.
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The program contained in the nine bootstrap sectors which are now in
memory assumes control from the Bootstrap ROM, and determines the
address of the console terminal. The system then checks the disk to
see if the terminal baud rate is written there. |If the baud rate of
the terminal has been stored on disk as a result of a previous boot-up,
the system proceeds. If the system cannot find a baud rate stored on
the disk, it waits for you to press the space bar, so that it can
determine the baud rate. The number of spaces HDOS requires to
determine the baud rate will vary. Terminals which transmit at 9600
baud should require three or four spaces. Terminals which transmit at
a less frequently used baud rate, such as 110, may require that you
type six spaces.

Having determined the port address and baud rate of your terminal, the
system displays on the terminal, the message:

""Boot?"

If you do not vreceive this message, repeat the Bootstrap procedure.
Make sure you are using a disk that contains the HDOS system TFfiles
(i.e., the distribution disk or a copy of 1it). Also, check to
ascertain whether you have correctly installed the disk controller
board and interconnecting cable. IT your H8 is interfaced to the
terminal by means of an H8-4 card, check the cabling between the card
and your terminal. IT your hardware has been properly installed and
you still cannot get the system to boot up, refer to the "In Case of
Difficulty” section of the appropriate hardware manual.

IT you type "B" or <RTN> after the "Boot?'" message, the nine bootstrap
sectors load the file called HDOS30.SYS into memory. HDOS30.SYS is
composed of two parts: one part is always resident in memory whenever
the operating system is running, and the other part is "one-time' code,
which is used only when the system is being booted up. If there are no
errors in reading HDOS30.SYS into memory, the bootstrap sectors begin
to execute the one time code portion of HDOS30.SYS. The bootstrap
sectors then transfer the terminal baud rate and terminal iInterface
type on to the permanently resident portion of HDOS30.SYS. The work of
the bootstrap sectors is now complete, and the one-time code assumes
control. First, this code determines how much memory is installed in
your computer. The one-time code then moves the permanently resident
portion of HDOS30.SYS into the upper 3k of RAM. Having done this, the
one-time code prints:

"'System Has 64K of RAM" (NOTE: HDOS 3.0 is Org-zero.)

""HDOS 3.0
Issue # 50.07.00"

The one-time code now scans the disk directory for file entries of the
form XX.DVD. These .DVD files are device driver files, which HDOS uses
to communicate with the peripheral devices in your system, including
the disk drives.
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Based upon information it finds in the .DVD files, the one time code
builds a device table, which lists the characteristics of each device.
These characteristics include such information as whether a given
device is capable of transmitting data, whether the device 1is capable
of receiving data, or whether the device is capable of both
transmitting and receiving data. After building the device table, the
one time code checks both memory and the disk for a date, provided that
the SET HDOS NO-DATE option has not been implemented (see the SET
section of Chapter 2 for details). |If there is a date both in memory
and on the disk, the one time code substitutes the date in memory into
the (DD- MMM-YY) format of the date message. |If a date has been
recorded on the disk only, then the one time code substitutes that date
into the (DD- MMM-YY) format of the date message. If there is no date
recorded either in memory or on the disk, the one time code prints:

"Date (dd-mmm-yy)?"

Since you are using HDOS 3.0 or later, the date entry is much simpler.
First, if you boot up on HDOS 3.0 or later, on the same day, and you
have already supplied the date information, the question will not even
be asked. |If you are booting a day or so later and you are still in
the same month and year, all you have to supply is the day, and then a
<RTN>. IFf you enter a new month, you will have to supply the day and
the month.

After you have entered a date, or simply typed <RTN>, the one time code
stores the date data in memory.

After storing the date, the one time code mounts the disk in SYO:, and
then prints:

"Volume nnn, Mounted on SYO:
Label: System Volume™

IT either the date or terminal baud rate in memory is not the same as
the date or terminal baud rate on disk, the one-time code writes the
baud rate and date that are in memory to the disk, unless the disk that
is being booted 1is write-protected. Thus, each disk that has been
booted at least once, and which is not write-protected has a terminal
baud rate and date written on it. The effect of this is that you do
not need to type spaces when you are booting a disk which you have
previously used to boot up the system, unless you have altered the
terminal baud rate since you last booted that disk. In the same way
you never really need to enter a date unless you want catalog listings
of the contents of that disk to accurately reflect the date on which
each file was created.

Since the one-time code cannot write the date and baud rate onto write
protected disks such as the distribution disk, you must always type
spaces when you boot from a write-protected disk. The date that
appears when you boot a write-protected disk is the date such disks
were created.
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The Final function of the one-time code is to turn control of the
system over to a file called SYSCMD.SYS. SYSCMD.SYS is the system
command processor which processes all your commands and invokes sub
programs, such as INIT, as needed to execute your commands. It 1is
SYSCMD.SYS that displays the HDOS prompt. This prompt indicates that
HDOS is in the command mode and awaits your instructions.

FEEAEEIAEAEAIEAEAXITEAAXIEAAXXAAXXAAXTXAAXAXAAXAEXAAXTEAAXAAAXAAXAXAAXAXAAXTXAAXTXAAITXAITXAITXAAITXAXThAdhixx

BOOTSTRAP OPTIONS
Y

As we mentioned earlier, HDOS records the TLB (Terminal Logic Board)
baud rate on the disk. |If you boot using a terminal whose baud rate
does not match the TLB baud rate stored on the disk, you will receive
binary garbage, or nothing at all, instead of the '"Boot?" message. |IFf
this happens, hit the terminal "BREAK" key and then press the space bar
a few times. HDOS will determine the new baud rate and print ""Boot?."

Whenever the message "Boot?'" is displayed on the screen, you have four
options.

(1) First, if you type "H," or any character except "1," or "B,”
or <RTN>, the system will print:

"LEGAL COMMANDS:
BOOT - BOOT HDOS
HELP - PRINT THIS LIST"

"Boot?"
(2) Second, if you type "1," the system will ignore prologues.
(3) The third option is to do absolutely nothing. HDOS will wait
several seconds for some response to the ™"Boot?" message, and will

then boot itself up to the "DATE (DD-MMM-YY)?" prompt, if applicable.

(4) The forth option is normal boot-up. You can boot the system
from the "Boot?" message by typing either a "<RTN>" or the letter "B".

EAEAEEAEAAEAEAA KA AAEA AKX A AKX A AL A AKX EAAXA XXX XXX AXAXAAAXAAXAXAALAXAAXAAAXAXAAXAXAAXAAAXAAAXAAAXAAd%
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INIT is a program designed to prepare HDOS disks for data storage.
INIT is a stand-alone utility. This means that HDOS writes the INIT
program into a memory buffer, and then runs the program without
accessing the disk which contains the utility.

When you type [INIT<RTN>, HDOS 1loads INIT 1into a memory buffer,
dismounts all disk(s), and then passes control to INIT. INIT then
scans the HDOS device table for the disk drive device driver entries.

Having found these, INIT checks the end of the disk driver files for
INIT parameters. These parameters are assembly language routines which
initialize the disk surface, among other things. INIT then Iloads the
drivers and parameters into memory, ignoring any device driver entries
which lack INIT parameters, and continues by printing the message:

"Device <SYO:>?"

After you have entered a destination device name and inserted a disk,
INIT tries to read the volume name, which is located on the tenth
sector of the first track. |If it finds a volume name, it prints it. IFf
it does not find a volume name, INIT assumes that the disk has not been
previously initialized. INIT then asks whether you really want to
initialize the disk. IT you type NO, INIT exits to the HDOS Command
Mode Level. IFf you type YES, INIT asks for a volume number and label,
which it stores in memory.

After you have entered a volume name and number, the initialization
process begins. INIT erases the information on the first track,
formats the track into ten 256-byte sectors, and then proceeds to the
next track, repeating this procedure until all tracks have been erased
and formatted. [INIT then writes nine Bootstrap sectors onto the first
track of the disk. It retrieves the volume name and serial number you
entered from memory, and writes this data to the tenth sector of the
first track.

INIT now asks for the numbers of bad sectors. As you enter the sector
numbers, if applicable, INIT builds a map that indicates where the bad
sectors are and then writes this map to the disk. INIT then finds 20
consecutive sectors and uses 18 of these to write the DIRECT.SYS file
to the disk. DIRECT.SYS is a file that contains the directory which
HDOS wuses to locate files.

INIT uses the other two sectors to store a file called GRT.SYS, which
HDOS uses to determine which sectors on the disk are not being used.
After transferring DIRECT.SYS and GRT.SYS to the disk, INIT prints the
message '‘Disk Initialization Complete.™

Since HDOS uses DIRECT.SYS and GRT.SYS to locate and store your files,
and since DIRECT.SYS and GRT.SYS are transferred only by means of the
INIT program, you must initialize all new disks and disks which have
been run through the TEST17, TEST37, or TEST47 procedures.

AEAEEAEAAEAEAA A AAEA AKX KA AKX A AKX A AKX EAAXAEAAXT XXX XXX XXX AXAXAAXAXAAXAAAXAXAAAXAAXAAAXAXAAXAAAXAAX%
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To run INIT, perform Bootstrap from SYO:, using a distribution disk or
a system volume which contains the INIT program. You can run INIT from
the HDOS prompt, in either of two ways:

The Standard Method:

NOTE: Within the following paragraphs, computer dialogue will be
enclosed by quotation marks. The responses of the operator will be
enclosed by apostrophe marks.

(1) 1f you simply type "INIT<RTN>", the program will describe
itself, and ask if you really want to proceed. |If you type YES<RTN>,
the program will dismount the disk(s) and continue. If you type
NO<RTN> or simply <RTN>, you will return to the beginning of Bootstrap.
IT you have typed YES, it will ask which drive you want to use as the
destination device.

The screen will display:

"Device: <SY0:>?"

IT you have only one drive in your system, type <RTN> at this point.
This will cause SYO: to be used as the destination drive. |If you have
a multiple drive system, you can type the name of one of your other
drives. For example:

"Device: <SY0:>?"

"SY1:<RTN>"

In this example, the operator instructed INIT to use drive SY1: as the
destination drive. The source drive for INIT is always SYO:.

The Shortcut Method:

(2) The second method of running INIT is to type INIT and then the
name of the disk drive you want to use as the destination drive. For
example:

"INIT SY1:<RTN>"

The effect of this example is to run INIT as usual, except that after
dismounting the disks, INIT will proceed to instruct you to insert the

volume you wish to initialize. Using this method of running INIT
eliminates the need to wait for INIT to print the description of itself
and the message asking whether you really want to proceed. Moreover,

since in using this method you have already told INIT which disk drive
you want to be the destination drive, INIT doesn"t need to print the
"Device <SY0:>7?" message.
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Having determined which drive is to be used as the destination drive,
INIT will ask you to insert the disk you wish to initialize. After you
have inserted the disk and typed <RTN>. INIT will identify the volume,
unless it iIs a brand new disk. It will then ask if you want to
proceed, as follows:

"Type NO to cancel, type YES to erase and
Initialize the disk. (YES/NO)?"

IT you type "NO<RTN>", INIT will repeat the message which instructs you
to insert the disk you want to initialize so you can insert another
disk at this point. |If you type "YES<RTN>" in response to the message,
the procedure will continue.

IT you are initializing an 8-inch disk, INIT will ask whether you want
the initialized disk to be double density. IfT you do want the
initialized disk to be double density, type "YES<RTN>", or simply
"<RTN>"_ However, if you want the disk to be single density, type
"NO<RTN>".

INIT will now ask you for a volume serial number. This can be any
integer between 0 and 65535. It is a good idea that your disks have a
unique volume number.

When INIT asks you to enter a volume label, enter anything you like, as
long as it is from 1 to 60 characters long. It is good practice to
assign meaningful labels to your disk, such as SYSTEM VOLUME, DATA
FILES, etc. In this way, the label will help you to determine which of
your disks contains a given file. After you have entered the label and
entered a "<RTN>", INIT will begin to initialize the disk.

The 1initialization process will take several seconds. When it is
almost complete, you will be asked to enter the numbers of any bad
sectors on the disk you are initializing. You will not be able to
identify these sectors until you have run the M option of TEST17,
TEST37, or TEST47, unless you are using a non-Heath device driver that
adds a media check option to the INIT code. IT you have run the
appropriate test, or determined the bad sectors by an equivalent
method, enter the address number of each sector and type a "<RTN>".
This will instruct INIT to "flag" the bad sectors so HDOS will not try
to write to them. If the Media (M) test found no bad sectors, just
type "<RTN>".

INIT will again print the message instructing you to insert the disk
you want to initialize. |If you do have another disk to be initialized,
insert it and type "<RTN>", and then continue. If you do not have any
more disks to initialize, type "CTRL-D" twice. Then INIT will ask if
you have more disks to initialize. Type either “NO<RTN>" or simply
"<RTN>"_ You will return to SYSCMD.SYS, HDOS Command Mode upon exit.
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SYSGEN
+H++++

The SYSGEN program is a stand-alone utility designed to generate the
HDOS system. The effect of this process is to transfer essential HDOS
files from the source disk to an initialized destination disk.

NOTE: Relative to the following text, when the computer prints on the
screen, the message is set off by quotation marks. Computer user
responses are set off by quotation marks.

When you type "SYSGEN<RTN>", HDOS Uloads the SYSGEN program into a
memory buffer and passes control to the SYSGEN program. SYSGEN then
asks you for a destination device. IT the destination device you
specify is not SYO:, SYSGEN loads a disk driver for that drive. Then
SYSGEN dismounts all disks, mounts the source disk, and, if the
destination drive is not SYO:, SYSGEN mounts the destination disk. If
the destination drive is SYO:, SYSGEN instructs you to insert the
destination.

Having mounted the disk(s), SYSGEN copies the HDOS 3.0 system files:

HDOS30.SYS - the nucleus
SYSCMD.SYS - the command processor

TT.DVD -—--—- computer screen driver
PIP_ABS ---- the "handyman file"
SY.DVD ---——- primary drives controller

IT the source drive and destination drive are both SYn: drives, SYSGEN
copies only the SY: device driver to the destination disk. If the
destination drive is a DKn: drive, SYSGEN copies both disk drivers from
the source drive to the destination, and renames them appropriately
during the transfer. SYSGEN then sets a flag which identifies the disk
as having been SYSGENed. It then copies the files which are contained
in an internal list within the SYSGEN program. When all these files
have been copied, SYSGEN prints the message:

"nn Files Copied"
and returns you to the HDOS Command Mode.
NOTE: When the following command examples provided 1in this section,

contain the symbol [7], this indicates that a space must be inserted.
Do not type the symbol [~] instead of the space.
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SYSGEN OPTIONS
L

SYSGEN can be performed in three different ways:
(1) The standard way

The command:

" SYSGEN<RTN>"
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This is the simplest fashion in which SYSGEN is entered. This version
of the command will copy all of the system files and a few other
important files to the destination disk. However, it is not always the
best way to go, especially when there is a disk space limitation.

(2) The most efficient way

The command:
"'>'"*SYSGEN/MIN<RTN>" (NO SPACES!)

will initiate the SYSGEN program as usual, except that the SYSGEN
program will copy only the MOST ESSENTIAL HDOS system files from the
source disk to the destination disk. That is, the /MIN switch will
cause SYSGEN to transfer only the minimum number of HDOS system Files
which are indispensable to the system. These files are:

FILENAME SIZE
HDOS30.SYS ---- 40
SYSCMD.SYS ---- 40
TT.DVD —-—=————- 13
PIP_ABS —-————-- 49
SY.DVD ———————- 20

IT you SYSGEN to a drive other than an SYn: drive, SYSGEN will transfer
both types of disk drivers and rename them appropriately.

The /MIN switch is useful if you want to store a large amount of data
on a disk, and you also want to use that disk to perform Bootstrap.
Note that "ERRORMSG.SYS"™ is not transferred, so all volumes created
with this switch will show error codes (digits) instead of codes and
messages.

(3) Copy all files

The command:
n>llISYSGEN/\*_*/Q. (NO SPACES)

will initiate SYSGEN and copy all the files from the source disk to the
destination disk. Thus, using "SYSGEN™*_*" will clone the source disk.
Using the *.* switch eliminates the need to use ONECOPY to transfer
non-system Files such as BASIC.ABS and ASM.ABS. Using the /Q switch
provides a means of accepting or rejecting given files to be copied,
since all files are listed one by one and the operator can type either
a "Y" to copy the file, or a "N" to reject the file.

After having been invoked by HDOS, SYSGEN will print the message:
"Device<SY0:>?" At this point, you can either type "<RTN>" or you can
type a disk drive name and "<RTN>". If you simply type "<RTN>", HDOS
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will use SYO: as both the source and destination drives. If you have
only one drive, this is your only option. If you have a multiple drive
system, you can avoid having to swap back and forth between source disk
and destination disk, by typing the name of one of your other drives
after the "Device<SY0:>? message. For example:

"Device<SY0:>?""SY1:<RTN>"

In this example, the operator made SY1l: the destination drive. The
"Device<SY0:>?" message iIs the last opportunity to type “CTRL-D* and
exit from the SYSGEN procedure.

When SYSGEN asks you to remove the disk(s), you have two options: you
can either use the disk from which you booted to perform SYSGEN, or you
can remove the diskette from which you booted and insert another disk
which contains all the necessary HDOS system Tfiles. Only  the
distribution disk and SYSGENed disks (except disks created using the
SYSGEN/MIN switch) contain the SYSGEN program unless you manually
copied the file SYSGEN.ABS to your disk using either the COPY command
or PIP. If you want to SYSGEN from the disk you used to perform
Bootstrap, do not remove the disk and simply type "<RTN>"_. If you do
want to replace the disk you used to boot the system, remove the boot
disk, replace it, and then type "<RTN>". If you do replace the disk,
make sure that the name of the alternate disk driver is the same as the
boot disk and the disk with which you replace the boot disk (i.e., both
should be named SY.DVD or both should be named DK.DVD). It is good
practice to boot from a disk that contains the SYSGEN program and the
driver in order to avoid having to switch disks.

When SYSGEN is complete, the system will return you to the beginning of
the Bootstrap procedure. After SYSGENing, perform Bootstrap using the
destination disk. This will insure that the disk has been properly
SYSGENed.

Remember that the first time you boot any new disk, HDOS will need to
determine the disk baud rate. Therefore, you will need to press the
space bar one or more times to get the disk to boot.
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ONECOPY
+++++++

ONECOPY enables you to copy files from one disk to another using only
one disk drive. ONECOPY is useful if you have only one drive iIn your
system. You have the option of copying one file, or multiple files in
a single operation, as will be explained under "ONECOPY"™ in Chapter
Two, ''‘General Operation.” Because ONECOPY accesses drive SYO: exclu-
sively, it requires that you swap back and forth between a source disk
and a destination disk. Unlike SYSGEN, ONECOPY cannot generate a
usable system volume. This utility cannot link a set of programs
together to be used as an operating system.
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ONECOPY (Cont)
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To wuse ONECOPY, (OC.ABS on the system disk) you need a system volume
(the distribution disk or a copy of it) installed in SYO:. The
diskette to which you will copy files must have been initialized by
means of the INIT program.

ONECOPY 1is a stand-alone utility. This means that HDOS writes the

ONECOPY program into a memory buffer and then runs the program without
accessing the disk which contains the utility.

When you specify source files, at the O0C: prompt, the ONECOPY program
instructs you to insert a source disk, and then searches the disk you
insert to insure that your source disk contains the specified source
files. IT the source disk does contain the files you have specified,
ONECOPY loads the contents of the files into a memory buffer and then
asks you to insert the destination disk. The program will then write
the contents of the buffer onto the destination disk, repeating this
process until all files you have selected have been copied.

NOTE: Within the following paragraphs, statements made by the computer
are set off by a pair of quotation marks, while responses by the user
are set off by a pair of apostrophes.

To copy single files using ONECOPY, use the format:

"OC:"" "FNAME .EXT , FNAME . EXT<RTN>"

Note that you can specify only one, or many filenames in this format:

"OC:" " * _EXT,*.EXT<RTN>" or

"OC:""FNAME .EXT<RTN>"

Practical Example: ™"OC:""BASIC.ABS.*,ERRORMSG.SYS<RTN>"

or, to copy all the files on the disk:

"OC:" T * _*<RTN>"

Like PIP, ONECOPY recognizes the /VER, /L, /L,S, /S, and /B,S switches.
As in PIP, ONECOPY utilizes the /MOU switch, although the effect of OC
/MOU differs from PIP /MOU. /MOU makes it possible to switch disks
whenever the OC: prompt is displayed. Thus:

"0C:"""/MOU<RTN>"®

"Insert New Disk"

At this point, you should insert an initialized disk and type a <RTN>.
The OC: prompt will again be displayed:

IIOC:II
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The new disk is now the source. You may specify any number of files to
be copied from it, and you may use any of the switches to obtain fFfile
listings. IT you wish to switch to yet another disk, type /MOU again,
remove the disk, and insert another. Note +that ONECOPY~A/MOU both
dismounts and mounts a disk, while the PIP switch, PIPA/MOU serves only
to mount a disk. In this sense, OCM/MOU corresponds more closely to
PIP/RES than to PIP/MOU.
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ONECOPY OPTIONS
++++++

When you are using ONECOPY with either the distribution disk or a
system volume which is a duplicate of the distribution disk, the valid
file choices under ONECOPY are:

SYSGEN.ABS
INIT_ABS
BASIC.ABS
SY.DVD
DK.DVD

Exactly which Files you select will depend upon your requirements. If
you type "0C~*.*"_  all Ffiles in the preceding list will be copied from
the distribution disk or system volume to the destination disk.

To exit from the OC: prompt of ONECOPY, type "CTRL-D-".
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PIP NOTES
+++++++++

The PIP.ABS utility program has been substantially modified for HDOS
3.02. For details, refer to Chapter 5, "PIP/PLUS."
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CONCATENATION
Y

Concatenation is the process of joining two or more small Ffiles into
one.

When multiple Tfile designations are used with the CO[py] command, or
with a copy command within PIP/Plus, the result will be a file that is
a combination of the files which are specified on the right-hand side
of the = symbol. An example which utilizes the files listed in the
previous example follows:

"'>""COPY”BIGFILE.DOC=NEWFILE.DOC,ERRORMSG.SYS<RTN>"

The result of this command is a file on SYO: called BIGFILE.DOC, which
is a concatenation of NEWFILE.DOC and ERRORMSG.SYS. The following
example illustrates concatenation using the PIP/Plus copy format:

"P:""BIGFILE.TXT=NEWFILE.DOC,ERRORMSG.SYS<RTN>"

NOTE: You must use a comma between each filename and have no
intervening spaces on the command line.

AE A A A A A AA A A AA A AAAAAA A AAXAAAAAAAXAAAXAXAAAXAAAAXAAAXAAAALAAAXAAAALAAAAAAA LA AAdAhX

WILDCARDS
+++++++++

Multiple Listing:

There are two ways to manipulate more than one file with the same
command. The simplest way 1is to use more than one filename in the
source or destination Ffields of the commands. For example:

"TYPE NEWFILE.DOC,ERRORMSG.SYS<RTN>"
“"THIS IS A TEST"

128 CTRL-C Struck"

""129 CTRL-B Struck"

""130 Data Exhausted"

"Type a CTRL-C"

“"Error Message No. 1"

etc.

The contents of both files are printed on the console. Typing CTRL-C
terminates the output.

Using Wildcards:

A wildcard is a simple expression for grouping a number of files that
have identical filenames or extensions or identical parts of filenames.
Wildcards are used to manipulate files quickly and with the least
possible effort. HDOS allows the use of two main types of wildcards.
Option 1: *.* and Option 2: ??2??7. Details are provided in the
following paragraphs.
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WILDCARD OPTION 1
L

(Wildcard Example: *.%*)

This option allows you to manipulate files by groups based upon some
common characteristic. For example, you may want to group all the
EDIT19 files and copy them off to another disk with one command. This
command may be phrased like this:

">""CO SY2:=SY1:EDIT19.*_*<RTN>"

Therefore, the *.* wildcard is yet another way of accessing multiple
files. It can be used with CAT, COPY, and DELETE.

DVn:*_EXT or DVn:FNAME.* or DVn:-*_*

The effect of the wildcard option is to permit you to access all files
that have the unmodified portion of the TFfilename in common. HDOS
recognizes *.DOC, for example, as a command to search for all Files
that match the format *.DOC, in other words, any filename (*.) with an
extension of _DOC. The following example illustrates the use of a
wildcard to obtain a directory listing:

"> P P<RTN>"
"P:"*_SYS/B/S<RTN>"

GRT.SYS HDOS30.SYS SYSCMD.SYS
ERRORMSG.SYS RGT.SYS GRT.SYS DIRECT.SYS

This 1is a brief listing of the essential system files. Note that all
the filenames have the same .SYS extension, while all the primary
filenames are unique.

You can substitute the * into either the FNAME or the .EXT field, and
you may use * in both the FNAME and .EXT fields. Thus, *.* is a valid
command which signifies that you want to manipulate all the Tfiles on
the disk, since all files match the *.* reference.

The *.* command 1is particularly useful for copying Tfiles within
ONECOPY. IFf you type *.* after the OC: prompt, ONECOPY will COPY all
non-system and system files (unless the system files are hidden with an
S flag) from the system volume to another disk.
IT you have a multiple drive system, you can transfer many Tfiles
between any +two drives iIn one operation. First, mount an initialized
disk in the drive to which you want to transfer files, and then, using
either COPY or PIP/Plus, specify drive names in the format:
U>UTDVnI*_*=DVn:*_.*" or ">""CO SY1l:*_*=SYQ:*.*"
or in HDOS 3.02, simply:
U>'UTCONSY1:*_*=SY0: "

Note the lack of filename for the destination.
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(Wildcard Example: *.%*)

In either case, all files will be transferred from the source drive to
the destination drive. HDOS 3.02 is unique in this regard.

IT you are copying Files between drives, the *.* wildcard enables you
to transfer a given Tfile iIn such a way that the copy that is
transferred will have the same name as the original, as is i1llustrated
in the following example:

">"TCONSY1:* . *=SYO:BASIC.ABS<RTN>"

The effect of the preceding command is to create a file on SY1: named
BASIC.ABS. Of course, you could have produced the same effect by

typing:
">""COPY~SY1:BASIC.ABS=SYO:BASIC.ABS<RTN>"

The * wildcard may also be used to rename files during the copying
process. This is the abbreviated method which is quicker than the long
way to accomplish the same thing. An example of the long way is:

">"CONDKL:* . TXT=SYO:NEWFILE.DOC<RTN>

The effect of this example was to copy NEWFILE.DOC to a Tfile on DK1:
called NEWFILE.TXT. The next example illustrates the use of wildcards
to rename multiple files in a multiple drive copy operation:

M>"TCONSY2:* . TXT=DKO:*_DOC<RTN>"

In this example, the operator copied all files on the disk mounted in
DKO: that have the .DOC extension to the disk In SY2:, and assigned the
extension .TXT instead of .DOC to the new files In SY2:. The FNAMEs of
the files on DKO: were preserved during the transfer.

You can also copy files using a combination of both wildcards and
multiple designations, but you may only designate multiple source
files. Thus, the following is a valid combination of wildcard and
multiple file designation:

"'>""CONSY1:* . *=HELP.DOC,ERRORMSG.SYS<RTN>"

While the following is an invalid combination of wildcard and multiple
file designation:

>""CONSY1:* . CAT,*.DOG=HELP.DOC,ERRORMSG.SYS<RTN>"

This second example is invalid because more than one file was specified
in the destination field of the command.

The fundamental Tformula to use for copying files is: DESTINATION =
SOURCE.
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You can use another type of wildcard as a substitute for letters 1in a
portion of a Tfilename. This wildcard is the "?."" Since the FNAME
portion of a filename may be up to eight characters in length, and the
-EXT portion may be up to three characters, the wildcard ?????7??.?277
is the same as *.*.

IT you use "?" in the FNAME portion of a file designation, you must use
at least as many "?" marks as there are characters in the name of the
file you want to manipulate. Thus:

will list those .ASM files whose FNAME field contains four characters
or less.

The "?" can be used along with the "*" wildcard. For example, if you
had several files on the disk in SYO: called CHAPTER1.DOC, CHAPTERZ2.
TXT, and CHAPTER3.DOC, the command.

">""C[at] CHAPTER?.*<RTN>"
woulld list all three of these documents.

Note that you can use the C[at] command and the /L and /S switches with
multiple File designations and wildcards, but you may not refer to more
than one device in the same command. The next example is INVALID, and
will cause an error message:

"'>""CASYSHELP.DOC, SY1:HDOS . ACM<RTN>"

This example is INVALID because both SYO: and SY1l: are used in the same
CAT command. Also, the space after the comma on .DOC and before SY1:
should be deleted when using this form. The following is a VALID use
of CAT with a multiple file designation:

**>"**CASYSHELP . DOC, HDOS . ACM<RTN>*

There 1is also a restriction on the use of the *.* wildcard with C[at].-
IT you type C[at]*.*<RTN>, the computer will produce a listing of all
non-system Ffiles. If you want to list all files on the disk using the
*_* wildcard with C[at], you will have to use the /S modifier to
override the S flag on the system files, as in the following example:

V>'"TCADK2:* . */S<RTN>"
This may also be used with a partial Ffilename. For example:

">"TCASY1:BOZO . *<RTN>"
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SET (System 1/0 Configuration)
++++++++ -+

The SET command is used to configure your system for the particular
input and output devices that you have. Input and output are
abbreviated as "1/0." For example, you can use the SET command to
specify how many characters your terminal can handle on one line, to
set the step rate of your disk drives, to set the baud rate of your
line printer, and so on. The general form of the SET command is:

"> TSETADVN - MOPTION<RTN>"

You can obtain this general command format for SET from the command
mode by typing:

"> SETAMHELP<RTN>"

Or, if you want to know the possible SET options for a given device,
type:

">"TSETADVN - AHELP<RTN>"

For instance, if you wanted to determine the possibilities for
optimizing the configuration of your line printer, type:

V>"USETALP - MHELP<RTN>"

Once you have SET a given option, HDOS writes it on the disk so you do
not have to re-SET the option each time you reboot the system.
However, your initial configuration is not indelible; unless you set
the "W" (write protect) flag on the device driver file after using SET.
Therefore, 1if you alter your hardware - or for any reason at all - you
can re-SET the option. Any changes you make by means of SET remain in
effect until you reuse the command.

IMPORTANT NOTE: You MUST reboot your computer system in order to
incorporate the changes you make with SET.ABS.

SET HDOS STAND-ALONE
L o o

Within HDOS 3.0, there is no separate command to SET HDOS STAND-ALONE.
All disks created by the HDOS 3.0 system are automatically set to
stand-alone.

SET HDOS STAND-ALONE<RTN> is a command that applies only to HDOS 2.0.
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Like PIP/Plus, the SET program has been assigned a version number,
which you can display by entering:

"> SETAMVER<RTN>"

The tables that follow summarize the SET options, default values for
the options, and the devices to which the SET command applies. Table A
lists all HDOS devices. Table B lists the SET options for HDOS; Tables
C through K 1list the options for each device. The options that are
preset on the distribution disk are marked with an asterisk [*]. To
make the most of this information, you will probably want to refer to
the "Peripherals™ section, which follows immediately.

Table A
HDOS DEVICES

Device Name Description
SY: Handles system disk drives (primary boot).
DK: Handles alternate disk drives (secondary boot).
TT: Handles console terminal, input and output.
LP: Handles line printer.
AT: Handles alternate terminal.
Table B
SET HDOS OPTION
Option Description
HELP Prints SET HDOS options.
*DATE User prompted for date at boot-up.
NODATE Suppress date prompt at boot-up.

NOTE: '""NODATE'™ files created under HDOS Version 3.0 cannot be cataloged
under previous versions of HDOS.
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(System 1/0 Configuration)

Table C
SET DRIVE SYn: OPTION
SET DRIVE DKn: OPTION

STEP n Sets the speed at which any 5-1/4 inch primary boot drive steps
between tracks on the disk. Step time for all 5-1/4 inch SYn: drives
is set using this command. The step time for 8-inch drives is preset.
Use TEST17 to determine the value of "n:." It should be between 16 and
30 for H17 (hard sector) disk drives. The H37 controller (soft sector)
allows only the selection of 6, 12, 20, or 30 milliseconds for this
parameter. The seek time of the slowest drive is the fastest seek time
you can use for all drives on that branch of your system, for example:
H17. The HDOS distribution disk is factory-set at a step rate of 30
milliseconds. If you re-set the seek time of your disk drives, choose
values in increments of "2" for

the H17 type drives.

Table E
SET TT: OPTION
Option Description
HELP Prints the SET options for TT:.
* NOBKS Tells HDOS that your terminal cannot backspace. IT you

attempt to delete mistyped characters, HDOS will print the
deleted characters between back slashes [\] instead of
allowing you to back up over them and erasing them.

BKS Enables backspacing to correct typing errors. The cursor
backs up to the character being deleted, and it is erased
from the screen.

* BKM Causes BACKSPACE (CTRL-H) to be treated as DELETE.
NOBKM Lets HDOS receive the BACKSPACE character.

* MLI Maps (changes) lower case input to upper case.
NOML I Allows lower case input to HDOS.

* MLO Maps (changes) lower case output to upper case.
NOMLO Allows lower case output from HDOS.

* NOTAB HDOS expands TAB (CTRL-1) into spaces.

TAB Lets the terminal process TABs faster!



CHAPTER THREE SYSTEM OPTIMIZATION PAGE 3-22

SET (Cont)
++++++++++
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Table E
SET TT: OPTION (Cont)

* 2SB Uses two stop bits. (Universal)

1SB Uses one stop bit. (Normal)

WIDTH nn Sets the terminal screen width to nn characters. The
default value is 80. HDOS starts a new line if more than
nn characters are sent to the screen. The value of nn
must be SET between 20 and 255. It is best to SET this

unit to 255 to accommodate long programming lines.

FILL ¢ n Sets ''c¢" as the ASCII code for the character which needs
"n" null characters inserted after it. Fill 1is usually
needed after a carriage return (13) on some slow,
hard-copy terminals. This allows time for the completion
of the return motion before the next characters are
printed.

With most terminals, you should SET the following options:

SETATT:-/M1SB SETANOMLI
SETATT:FILL 13 O SETNOMLO
SET/BKS SETATAB

SETAWIDTH 225

* The asterisk indicates a preset option from the distribution disk.

NOTE: The following tables, F through K, pertain to an array of printer
drivers provided by HDOS 3.0 to implement the specified printers. They
will work in HDOS 3.0, but probably not in HDOS 2.0. These drivers are
available on the HDOS 3.0 Distribution Disks. For details, refer to
Table L on page 3-27.
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Table F
AT84.DVD (Serial)
AT85.DVD (Serial)

Options for A Serial Alternate Terminal With H8-4 Interface.

Options for a Serial Alternate Terminal with H8-5 Interface.

MLC
NOMLC

WIDTH n

PAD n

PORT n

BAUD n

Description

Prints the SET options for AT84.DVD.
Prints the SET options for AT85.DVD.

SETs for one stop bit.
SETs for two stop bits.

SET for changing lower case to upper case.
SET for providing both upper and lower case.

SET for setting ''n" characters for the width of

the printer. If more than "n" characters are sent,

a new line is started. The range of "n" is 0O thru 132.
IT zero is used, the new line feature is disabled.

The default is 132.

Sends "'n" pad characters after a carriage return.
Pad is needed on some slow, hard-copy terminals.
This allows time for completion of the return before
the next characters are printed. Default is zero.

SETs the port address to ''n. Default value of "n" is

320Q.

SETs the baud rate. You must set only standard rates,
such as 1200, 2400, 4800, etc. Default value is 300.
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++++++++++

(System 1/0 Configuration

Table G
Options for H1484_.DVD (Serial)
Options for H1485.DVD (Serial)
Heath H14 Printer

Description

Prints the SET options for H1484_DVD (serial).
Prints the SET options for H1485.DVD (serial.

SETs the H14 Line Printer for 6 lines per inch.
SETs the H14 Line Printer for 8 lines per inch.

SETs the number of 1lines per page to "n." If "n" is
zero, lines are printed continuously. Default value 1is
60.

SETs the port address for LPH14 to "n." Default value
of "n" is 340Q.

SETs the Width Control switch position. '"n" is the
narrow position, and "m" is wide. The only legal values
are 80, 96, and 132. The default setting is "n" = 80,
"m'" = 132.

SETs the baud rate for the LPH14. You must set only
standard baud rates, such as: 1200, 2400, 4800, etc.
Default is 4800.
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Device Drivers for HDOS 3.0

To facilitate expansion and maintenance of the system, HDOS was
designed in a modular Tfashion; e.g., a number of subprograms that
communicate with one another. Each of these subprograms is responsible
for a logically distinct task. For example, the subprogram which
processes commands is separate from that which processes 1/0. When the
command processor needs 1input, it asks the 1/0 handler for data.
Likewise, when the command processor generates output, it passes the
data along to the 1/0 handler. To compare HDOS to a person, one might
liken the command processor to the brain, the external peripherals to
the sense organs, and the 1/0 handlers, such as device drivers, to the
nerves which translate and transmit data from the sense organs to the
brain.

HDOS does not directly communicate with peripherals. Rather, it
communicates with peripherals indirectly by means of device drivers.
Any device that is to be iInterfaced to HDOS must therefore be
interfaced by means of a device driver. When HDOS writes to device
XX:, it merely supplies the bytes to be written, invokes the driver,
and relies upon the driver to convert the data into the format required
by the specific device. Thus, only device drivers "know how to talk
to" peripheral devices. Since device drivers are not inherent parts of
the operating system, HDOS 1/0 is quite flexible.

To manage the various devices in the system, HDOS maintains a table
which supports a virtually unlimited number of device drivers. The
Device Table size is dynamically determined at boot time. The two
mandatory device drivers are SY.DVD and TT.DVD. SY.DVD is wused to
control the primary disk drive units, while TT.DVD controls the
terminal and screen.

TT.DVD 1is no longer an integral part of HDOS, but is an independent
device driver. It transfers to a disk being made bootable at SYSGEN
time, as does SY.DVD. |In addition to the standard device driver entry
points, TT.DVD includes vroutines to process the Tfollowing SCALLs:
-SCIN, .SCOUT, .PRINT, .CONSL, and .CLRCO. TT.DVD also supports higher
baud rates up to 38400 baud.

Whenever the system 1is booted, HDOS scans the disk directory for

entries in the form of "xx.DVD."™ Then uses these entries to build a
device driver table. The size of this device driver table is dependent
upon how many such entries are found. For example, a disk freshly

SYSGENed would normally only have two device drivers on it: SY.DVD and
TT.DVD. Therefore, the device driver table would be composed of only
two entries. |If you copy 13 more device drivers to that bootable disk,
the next time the disk is booted the table size changes to 15 entries.

Once HDOS 3.0 has entered the device drivers in the Device Table during
bootup, they remain usable as 1long as the current system disk 1is
mounted in SYO:, or unless you wish to unload them. 1In HDOS 3.0,
device drivers may be cleanly unloaded. Drivers may also be loaded
and/or loaded and locked in memory.
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Device Drivers for HDOS 3.0 (Cont)

For example, the command:
">""UNL[oad] xx.DVD<RTN>"

unloads device driver xx.DVD.

Also, the command:
">""L[oad] xx.DVD<RTN>"
loads device driver xx.DVD,
and the command:
">""FLO[ad] xx.DVD<RTN>"

both loads and locks device driver xx.DVD in memory.

Device Driver Structure

Device driver Tfilenames must be only two characters long, and the
extension must be .DVD. The two-character filename is used to define
the device name. For example, the driver of your primary line printer
should be called "LP.DVD."™ You may also have secondary line printer
drivers on the disk, such as "EP.DVD" and ""UD.DVD."™ If you see more
than one line printer driver on a bootable disk, you must know that
each of the drivers have different characteristics.

IT you intend to program device drivers in HDOS 3.0 the "SET" part of
the driver may be larger than 2 sectors. It may extend to 16 sectors
in multiples of 2 sectors.

HDOS 3.0 Supplied Device Drivers

HDOS 3.0 provides a number of general-purpose device drivers on the
distribution disks. These device drivers are designed to accommodate
both Heath and non-Heath peripherals, and are as follows:
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TABLE L: DEVICE DRIVERS

Printer Drivers:

AT84.DVD An alternate terminal configured at port 320Q via an H8-4
card for the H8 computer, or port 320Q for the H89
computer. (Serial)

AT85.DVD An alternate terminal configured at address 374Q via an
H8-5 card for the H8 computer. (Serial)

H1484_.DVD A Heath H14 Printer driver for an H-4 interface.
(Serial)

H1485.DVD A Heath H14 Printer driver for an H8-5 (H8 Computer).
(Serial)

H2484_DVD A Heath H24 Printer (T1-810 equivalent) driver for an
H8-4 interface. (Serial)

H2584.DVD A Heath H25 Printer driver for an H8-4 interface.
(Serial)

H4484.DVD A Diablo H44 Printer driver for an H8-4 interface.
(Serial)

MX8084 .DVD An Epson MX-80 printer driver for an H8-4 interface.
for Port 340Q. (Serial)

MX8011.DVD An Epson MX-80 printer driver for an Z89-11 interface.
(Parallel)

Other Drivers:

TT.DVD The console device driver. Also processes all terminal-
related SCALLs.

ND.DVD Null device, often referred to as the "bit bucket."
H17.DVD H17 device driver. (Hard-sector)

H37.DVD H37 device driver. (Soft-sector)

H47 .DVD H47 device driver. (8-inch)

IOMEGA.DVD Bernoulli Box device driver. CAUTION: See source code
before using this driver.
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Incorporating Device Drivers

The Tfollowing paragraphs outline the procedure you would use to
incorporate any of the drivers supplied, except ND.DVD, which requires
no software configuration.

1. Decide which device drivers you will need. Keep in mind that
the maximum number of user-selectable drivers is nearly unlimited. For
instance, assume that an H14 line printer is to be included in your
system. In such a case, you would have to select either H1484.DVD
(parallel) or H1485.DVD (serial) as your device driver.

2. Configure your hardware to match the specifications of the
selected device driver. (Refer to Chapter 2, SET STEP 5, for details.)

3. Copy the device drivers to the appropriate two-letter
filename. For example, to utilize H1484.DVD and modify its filename to
DB.DVD:

"REN[ame] DB.DVD=H1484.DVD<RTN>"

4. Enter a BYE command, and then reboot HDOS. It is necessary
that you reboot because the HDOS Device Table is built only upon boot
up- IT you rename H1484.DVD to DB.DVD and then immediately try to use
DB: or LP: without rebooting the system, HDOS will not recognize any
commands to either of them, since there was no LP: or DB: in the
directory when HDOS last built the Device Table. For the same reason
you will not be able to use the SET command to configure the new device
driver until it has been given a 2-letter name and HDOS has been
re-booted. The use of a printer driver such as UD.DVD (configured for
HDOS 3.02) is an exception. No boot is necessary.

By way of example, an illustration implementing DB: with a Diablo
printer is given below:

"REN[ame] DB.DVD=H4484.DVD"
"BYE<RTN>"

"Volume 100, Dismounted from SYO:
Label: System Volume"

""System Down'™ To reboot hit SHIFT/RESET<RTN>

""HDOS 3.0
ISSUE # 50-07-00"

"'System has 64k RAM"
"Drivers found: TT: SY: DK: LP: DB:"

"Date <10-Mar-90>?"""16<RTN>"
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Incorporating Device Drivers (Cont)

"Time (00:00:00>?"""15:46:50<RTN>"

ngam

From now on, the new device will appear as part of the operating
system. You may now use the device drivers LP: and DB: throughout
HDOS. You can SET options, send data to it for printing, and copy it
to other disks. Note: When you copy a device driver, its SETTINGS will
be the same on both disks.

EAEAEEAETAAEAAAEAAXAEAAXAAAXAEAAXAAAXAAAXAAAXAXAXAAXAXAAXAXAAXAXAALAXAALAAALAAALAXAAXAAAXAAAXAAAXAAX%
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+++++

NOTE: An absolute binary program 1is one with .ABS in its Ffilename.
SYSPATCH.ABS is an HDOS utility used to patch absolute binary programs.
SYSPATCH may be used to patch user-written programs which have not been
write protected. SYSPATCH can modify any Heath-supplied system
programs, but it will not patch assembly source programs or BASIC
programs. See the comments below.

You can PATCH locations in your program that are not defined within the
program, but those locations must follow the current last-word address
of your program. Thus, if your program occupied locations 042200 to
050000, you could extend the program by entering PATCHes to locations
greater than 050000.

To use SYSPATCH:

1. Run SYSPATCH, using the command format RUN
*DVn:SYSPATCH", or simply "DVn:SYSPATCH".

2. SYSPATCH will prompt you for a filename. Enter the device
name and the name of the binary file you wish to PATCH. For example:

"SY1:DEMO2 .ABS<RTN>"

3. SYSPATCH will now prompt you with "ADDRESS?" Enter the
address of the first PATCH as a byte-octal number. For example:

""ADDRESS?'" "042200"

4_ SYSPATCH will then display an address and byte value, followed
by a backslash [\]. You can reply in one of three ways:

A. Type a 3-digit new value.
B. Type "<RTN>" to leave this byte unchanged.
C. Type "CTRL-D" to bring back the "ADDRESS?' prompt.

5. When you have finished PATCHing your program, type “CTRL-D® in
response to the “ADDRESS?* prompt. SYSPATCH will then insert the
PATCHes into your program.

NOTE: Data to end of this section refer to HDOS 2.0 PATCH.ABS. It was
included to provide similar examples for using SYSPATCH.

Though originally thought able to patch only non-Heath programs, after
publication of the HDOS 2.0 source by Heath, HUG"s software genius, Pat
Swayne, discovered some of the tricks to use PATCH on system files and
Heath-written device drivers. Details may be found in REMARK #28 (May,
1982), where assembly source for a program for removing ALL flags is
presented. However, essential information is also given 1in other
places.
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REMark #19, August 1981, is the first real break in the dam blocking
information on the subject. Pat Swayne discusses methods of reducing
the size of the system and utilities by eliminating the patch history
sector at the end of EDIT, PATCH, INIT, SYSGEN, TEST47, ASM, XREF,
DEBUG, PIP, HDOS.SYS, and HDOSOVL1.SYS. He gives assembly source for a
program to accomplish this.

And beginning in REMark #27, April 1982, Pat presents a series of
patches, including the patch "ID"s," 'prerequisite codes,” and 'check
codes" necessary for a number of system files. 1 refer you to this
material for specifics, but will include a summary, here, of which,
what, and where. |If you have eliminated the patch history sectors of
these programs with Pat"s REDUCE, you shouldn®t need the special codes.
And most of these are for HDOS 2.0, but a few are for 1.6, so check the
references. NOTE: The Tfollowing Ulist provides examples, but is not
applicable to HDOS 3.02!

Program Purpose of Patch REMark Issue
ASM.ABS Fixes bug when making XREF listing #44 Sept 83, p. 39
BASIC.ABS FREEZE & UNFREEZE only program #29 June 82, p. 7

Permits CHR$(0) & chars > CHR$(127) #42 July 83, p. 59
DEBUG.ABS Corrects bug in STEP command #29 June 82, p. 28
EDIT.ABS Corrects bug in CTRL-C processing #29 June 82, p. 28
HDOSOVLO.SYS Corrects bug in _NAME SCALL processor  #30 July 82, p. 35
LPMX80.DVD  To use GRAFTRAX option #30 July 82, p. 32
ONECOPY_.ABS Finish copying w/ destination mounted #45 Oct 83, p. 72
PATCH.ABS Ignore patch history on W-flagged files #28 May 82, p. 36
PIP_ABS List Filenames when copying/deleting #27 Apr 82,

with wildcards last ad page
Similar patch for ver. 1.6 #29 June 82, p. 28

A number of patches for other HUG and Heath software are also bracketed
by these issues.

NOTE: SYSPATCH does not PATCH the program until the entire series of
PATCHes has been entered and CTRL-D has been typed iIn response to the
ADDRESS? prompt. Until that time, you may use CTRL-C or CTRL-Z CTRL-Z
to cancel the patch session and leave your Tfile unchanged.

AE A A A A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAXAAAXAAAAAAAAAAALAAAAAAA LA AAAAhX

NONESSENTIAL FILES
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IT you have a computer system with H37 or H47 drives, you will want to
keep all of the files on your system disk that you use regularly. We
suggest that you delete all of the device driver files except the ones
that support your printer and disk drives. For example, in the typical
computer system with H37 and H17 drives, essential device drivers are
as follows:

SY.DVD DK.DVD TT.DVD
LP.DVD ub.DVD
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IT you have a computer system with H17 drives only, there may be some
files that you want to delete. Do NOT, however, delete any system
files, or you may not be able to use your system disk. Files that are
candidates for deleting from your system disk copies would include:

OC.ABS
HELP.
SYSHELP.DOC

Since the Tfunctions provided by the programs residing on these files
will no longer be available on this particular disk, we strongly
recommend that you keep at least one master system volume, In addition
to the abridged system disk. At any rate, even though HDOS provides
built-in safeguards such as write-protection, the effect of incidental
common menaces such as dust, extremes of temperature, and power
outages, not to mention "operator error," can easily wipe out much
tedious labor. For this reason, you should always keep backup copies
of your own important files as well as the HDOS system files.

It is too easy to damage a disk. 1In one careless moment, or if you get
distracted, a week®"s work may be lost. Even if there is an expert in
your area who knows the HDOS system sufficiently so that he can apply a
disk editor to the disk, even then not all files may be recovered. The
only answer is to BACK UP your work -- not daily -- but whenever you
complete an important file.

**  BACK UP ** BACK UP ** BACK UP ** BACK UP ** BACK UP ** BACK UP **

R R R R o e R R AR AR R R AR R R R AR R R R R R AR R R R R R AR R AR R R AR R R R R R R R AR AR R R R R AR R R AR AR R

SUMMARY
+++++++

Your system should now be configured for your terminal and any
peripherals, and the drive seek times should be optimized for your
drives.

The examples used throughout this procedure are only a small sampling
of the possible commands and functions of HDOS. By varying these
examples, you will acquire "hands on' experience. Experimentation can
cause no damage, thanks to the error-detection and write-protection
facilities of HDOS. IT you should accidentally delete or damage a
file, you can always re-SYSGEN from the distribution disk. Therefore,
do not be timid about exploring and enjoying the capabilities of HDOS.
In case you type a command wrong, HDOS prints an error message on Yyour
screen. This is the worst that will happen. It is recommended that
experiments be done on expendable copies.

Refer to Appendix 3-A: for a list of HDOS 3.02 error messages.
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This section describes the error messages generated by the HDOS 3.0
Operating System. Error messages fall into two general categories:
those which start with ?nn, where nn = two digits, and those which
don"t. Error messages with no ?nn are produced by the program you are
currently running. For example, 1if you are using the text editor,
EDIT, and get a message with no ?nn in it, look in the text editor part
of the manual for an explanation. Messages with ?nn In them are
produced by some component of the HDOS operating system, and are
discussed here. The messages are grouped together according to their
?nn number.

?00 - Bootstrap Errors

Error messages which start with ?00 are generated by the system while
it is being booted up.

?00 DISK READ ERROR DURING BOOT

An unrecoverable (hard) disk error occured during the bootstrap
process. Try booting again. IT the problem persists, either your
drive or your disk is bad. Try booting on a different disk drive or
with a different bootable disk.

?00 * ERROR * nnn (sector number)

An unrecoverable hard-disk error occured while checksumming the
disk. The sector number printed immediately after this message is the
one containing the error.

7?00 REQUIRED FILE HDOS30.SYS MISSING

The file HDOS30.SYS is not on the volume in SYO:. The disk has not
been SYSGENed, or has been SYSGENed incorrectly. Reinitialize it and
then SYSGEN it correctly.

?00 THIS DISK HAS NOT BEEN PROPERLY SYSGENED

Some error in the format of the HDOS system files was detected.
The disk cannot be booted. The disk must be reinitialized, and then
SYSGENed. If it contains valuable data, boot from a different disk and
copy the useful data from the defective disk first!

?00 THIS DISK MUST BE INITIALIZED AND THEN SYSGENED BEFORE IT CAN BE
USED

This disk must be initialized before you can use it. This message
normally appears when you try to boot up a new disk that has not yet
been initialized, attempt to mount a CP/M disk under the HDOS Operating
System, or attempt to boot a disk that has been destroyed.
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?00 - Bootstrap Errors (Cont)

?00 THIS DISK MUST BE SYSGENED BEFORE IT CAN BE BOOTED

This disk has not been SYSGENed, and thus cannot be booted as a
system disk. Use SYSGEN to make it a system disk.

?01 - Build Phase Errors

These error messages appear during the second half of the boot process
when the HDOS operating system 1is being built into memory from the
system disk. Most of these messages indicate damage to the Tfiles on
disk. First, try rebooting the system. If the problem persists, then

this disk cannot be booted as a system disk. IT you own two disk
drives, mount the disk in SY1: and copy the files you want to keep onto
a different disk. IT you own only one disk drive, use ONECOPY (after

booting up on some other disk) to copy off your important files. Then,
reinitialize the disk and reSYSGEN it.

?01 DISK 1/0 ERROR DURING BOOT

An unrecoverable (hard) disk error occurred on the system disk, and
the boot operation cannot proceed. The disk volume may be bad, or you
may have a bad drive. Retry the boot.

?01 DISK STRUCTURE IS CORRUPT

The directory and/or the free space table on this disk iIs damaged,
and HDOS cannot restore the damaged files. CAUTION: Do NOT attempt to
contact Heath Technical Services, as this help is no longer available.
NOTE: It may be possible to run a program such as CRASH._ABS from
Software Wizardry or SUPERZAP from the Software Toolworks to restore
the disk to a usable form, or at least recover some of the files.

?01 FORMAT ERROR IN DRIVER FILE

The file does not contain a valid driver program.
?01 HDOS REQUIRES AT LEAST 24K!

Your system does not contain enough RAM to run HDOS, or the RAM is
faulty, or it is not addressed correctly. Use a memory diagnostic to
make sure that the RAM is working properly, and 1is jumpered to the
correct address.

?01 SYSTEM NOT SYSGENED PROPERLY, OR FILES DAMAGED

A system file is damaged. This can be the result of a software or
hardware error.
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?01 - Build Phase Error (Cont)

?01 UNABLE TO MOUNT SYSTEM DISK

The system volume from which you are attempting to boot up does not
contain the file SY.DVD, the system disk driver.

?02 - Error Messages

These messages are generated by the operating system and may appear at
any time. Usually they are 1iIn response to some request from the
program you are running which, in turn, is usually caused by some
command from you. Normally, HDOS looks up these error messages in the
file SYO:ERRORMSG.SYS to give an understandable message. If the file
SYO:ERRORMSG.SYS is missing, or if the system disk has been dismounted,
HDOS will simply type the error message number. The numbers are listed
first, followed by the message they represent. Look up the message in
the second group for a discussion of its meaning.
Most of the error messages will be meaningless to you. They are
generated by HDOS when a program makes a mistake when issuing a request
to HDOS. Normally, only users debugging assembly programs will see
most oF these error messages. The ones that the average user will see
are self-explanatory.
?02 SYS ERROR # 000

Heath/Zenith HDOS 3.02
?02 SYS ERROR # 001

End of File.
?02 SYS ERROR # 002

No Free Space on Media.
?02 SYS ERROR # 003

I1legal "SYSCALL™ Function Code.
?02 SYS ERROR # 004

Channel Is Already in Use.
?02 SYS ERROR # 005

Device is Not Capable of This Operation.
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?02 Error Messages (Cont)

?02 SYS ERROR # 006

I1legal Format for Device Name.
?02 SYS ERROR # 007

I1legal Format for File Name.
?02 SYS ERROR # 008

Not Enough Memory for the Device Driver.
?02 SYS ERROR # 009

Channel is Not Open.
?02 SYS ERROR # 010

I1legal Function Request.
?02 SYS ERROR # 011

File Usage Conflicts.
?02 SYS ERROR # 012

No Such File(s).
?02 SYS ERROR # 013

Unknown Device Name.
?02 SYS ERROR # 014

I1legal Channel Number.
?02 SYS ERROR # 015

The Volume Directory is Full.
?02 SYS ERROR # 016

Il1legal File Contents.
?02 SYS ERROR # 017

Not Enough RAM for this Program.
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?02 Error Messages (Cont)

?02 SYS ERROR # 018

Read Failure on the Device.
?02 SYS ERROR # 019

Write Failure on the Device.
?02 SYS ERROR # 020

Write-protection Violation.
7?02 SYS ERROR # 021

Disk is Write Protected.
?02 SYS ERROR # 022

The File is Already Present.
?02 SYS ERROR # 023

Aborted by Device Driver.
?02 SYS ERROR # 024

File Flags are Locked.
?02 SYS ERROR # 025

A File is Already Open.
?02 SYS ERROR # 026

Unknown Switch Specified.
?02 SYS ERROR # 027

Unknown Unit for this Device.
?02 SYS ERROR # 028

Non-null File Name is Required.
?02 SYS ERROR # 029

Device is Incapable of Write Operations.
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?02 Error Messages (Cont)

?02 SYS ERROR # 030

Unit not Available.
?02 SYS ERROR # 031

I1legal Value.
?02 SYS ERROR # 032

I1legal Option.
7?02 SYS ERROR # 033

Volume Mounted on the Device.
?02 SYS ERROR # 034

No Volume Mounted on the Device.
?02 SYS ERROR # 035

File Open on the Device.
?02 SYS ERROR # 036

No Provisions Made for Remounting More Disks.
?02 SYS ERROR # 037

This Disk Must be Initialized Before it Can Be Mounted.
?02 SYS ERROR # 038

Unable to Read this Disk.
?02 SYS ERROR #039

Disk Structure Is Corrupt.
?02 SYS ERROR # 040

Wrong Version of HDOS.
?02 SYS ERROR # 041

No Operating System Mounted.
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?02 Error Messages (Cont)

?02 SYS ERROR # 042

I1legal Overlay Index.
?02 SYS ERROR # 043

Overlay too Large.
?02 SYS ERROR # 044

File Is Locked Against Deletion.
7?02 SYS ERROR # 045

Device Media Is Fixed.
?02 SYS ERROR # 046

I1legal Load Address.
?02 SYS ERROR # 047

Device Not Loaded.
?02 SYS ERROR # 048

Device Not Locked in Memory.
?02 SYS ERROR # 049

Device Is Fixed in Memory.
?02 SYS ERROR # 050

I1legal Date Format.
?02 SYS ERROR # 051

Il1legal Time Format.
?02 SYS ERROR # 052

System Clock not Resident.
?02 SYS ERROR # 053

System Disk Is Reset.
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?02 Error Messages (Cont)

?02 SYS ERROR # 054

Line Buffer Overflow.
?02 SYS ERROR # 055

Can"t Unlink from Interrupt Vector.
?02 SYS ERROR # 056

Permission NOT given.
7?02 SYS ERROR # 192

I1legal TASK Function Code.
?02 SYS ERROR # 193

TASK Is Already Active.
?02 SYS ERROR # 194

TASK Is Not Active.
?02 SYS ERROR # 195

TASK Unknown to System.
?02 SYS ERROR # 196

TASK Table Is Full.
?02 SYS ERROR # 197

TASK May Not Be Deactivated.
?02 SYS ERROR # 198

I1legal Task Sequence Number.
?02 SYS ERROR # 199

Task Notification Failed
?02 SYS ERROR # 200

Task Is Too Large. (8k Limit)
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?02 Error Messages (Cont)

?02 SYS ERROR # 201

File Is Not Proper TASK format.
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HDOS was originally copyrighted in 1980 by the Heath Company. Through
the years it continued to be improved by successive revisions which
included 1.5, 1.6, and finally 2.0. It was entered into public domain
on 19 July 1989 per letter by Jim Buszkiewicz, Managing Editor, Heath
Users* Group, P.O. Box 217, Benton Harbor, M1 49022-0217
(616)982-3463. A copy of this letter is available for public
inspection.

This manual is indicative of further improvements and provides for the
latest revision, HDOS 3.0 and HDOS 3.02. Revision 3.0 is detailed in
chapters 1, 2, and 3, while chapters 4, 5, 6, 7, 8, and 14, are the
kernel of revision 3.02. Chapters 9 through 12, with minor
improvements, are essentially picked up from the original HDOS 2.0
manual . Indeed, HDOS is still alive and well!

Chapter 4, SYSCMD/Plus, outlines all of the commands available under
SYSCMD in HDOS 3.02 and provides examples of their use.

SPECIAL DISCLAIMER: The Heath Company cannot provide consultation on
either the HDOS Operating System or user-developed or modified versions
of Heath software products designed to operate under the HDOS Operating
System. Do not refer to Heath for questions.

Instead, you are invited to direct any questions concerning the Heath
Disk Operating System (HDOS) to Mr. Kirk L. Thompson, Editor 'Staunch
89/8" Newsletter, P.0O. Box 548, #6 West Branch Mobile Home Village,
West Branch, 1A 52358.



CHAPTER FOUR SYSCMD/PLUS PAGE 4-1

TABLE OF CONTENTS

+++++++H
CREDITS ot e e e e e e e e e e e eeeeaaaas 4-3
INTRODUCTION . . o oo e e e e e e e e e e e e e e 4-3
GENERAL COMMENTS ..o i e i e i e i e e memmememaens 4-3
COMMAND LINE EDITOR ...t i e i e e e e e e e e e 4-5
SYSTEM COMMAND PROCESSOR . ..o i i i i i i eee e 4-7
Internal Commands ... ... .o e e 4-7
Filename ... .. e e e e e e eeeaaaan 4-7
L 4-8

@ - oi i i e e e e e e e emmeeaa—a—aaa 4-8

Y 4-8
ASIK] i e eaaaaaaa 4-9
BATICH] - iee e e 4-9

BT o e e e e e e e e — e 4-9

BYE e e e e e 4-10

03 172 I 4-10

O o 4-10
012 7 110 4-10
CFILAGS] - - - i e e e e e e e ceeaaae s 4-11
CHEECK] - iiiiii i e e e e e eee e ceeaaaas 4-11

O 155 4-11
COIPY] i e e e eeeaaaaaan 4-12
COUINTT cem i e e e e e e e e ceeaaee s 4-12

O = O 4-12

) I = [ 4-13
DEFJAULT] - ciii i i i e e e e e e e ccmaeaaas 4-13

)] I [ I 4-14
DEVIICES] sciiii i i e eeee e eeeaaae s 4-14

DIR e e e e e e 4-15
DEISMOUNT] - i ii i e e e e eee e ceeaeees 4-15

3] o 4-15

) 1 4-16
ECTHO] - i i e e e e eee e 4-16

END e e e e e e e 4-17
ERALSE] - ciiiii e e e et e 4-17

[ 0 72 4-17
10 [ 1O N 4-18
N [ 4-18

o 1 4-18

ID e 4-18

I o e e e e e e e e e e e e 4-19
JUIMPT i i e ee e e 4-19
S 22 4-20

I N 15 4-20

I 10721 0 4-20
10 4-21

1 4-21



CHAPTER FOUR SYSCMD/PLUS PAGE 4-2

TABLE OF CONTENTS (Cont)
o S S LS

L 1O LAV 4-22
11 4-22
MOVIE] -ccie i e e e e et 4—22
T 4-

PALTH] - i i e e e e eaeaaas 4-23
PAULSE] - - i i aa et 4-24
24 o X 4-24
PIP e e e e e 4-24
PREINT ] cii i i e e e e e ccaaeaaas 4-25
PRN e e e e e e e e eeaeeaaaaa 4-25
o (0 1 5 4-25
PULSER] - - oo e e i i aae et 4-26
QD i e e e e e eeeeeaaaaaa 4-27
L 4-27
10 10 1 5 4-27
REM e e e e e e e e e 4-27
o Y [ 4-28
o 1125 = 5 4-28
2 4-28
RUN o e e e e e e i e e e mmeeeaecanann 4-28
81 115 = 4-29
SFILAGS ] - i oo 4-29
SHEIFT ] oo i e e e e ae s 4-29
Sl e e e e e e e e mmaaa——aa 4-30
STIART] s i i e e e eecccaaaaaaan 4-31
THIME] - - oo e 4-31
TRIAP i i e 4-32
TEYPE] - i et 4-32
UNLJOAD] - cciii i i i e i e e e e ccaaaaaas 4-32
ULSER] - ciiii i i i e e e e ceaaaaaas 4-33
o 4-32
VERIFY ] i e ae e 4-33
VER[SION] - oo e e e e 4-33
WAL T e e e e e e e e e e e 4-34

N 74 A 2 I 4-34



CHAPTER FOUR SYSCMD/PLUS PAGE 4-3

Hit H#Hit HHHH HHHHH HHHHH HitH#H HiHE HHHR
Ht Ht  HH Ht Ht Ht  #HH Ht Ht Ht Ht Ht H
Hit #Ht  HH #Ht HH #Ht  HH H#Hit #t HH H#Hit
BHHARHHR HHE #HHt  HH Hit HHHA Hit #HH HH HHAREHS
Hit #Ht  HH H#Hit  HH Hit Hit Hit #H HH HH

H#Hit #HHt H#H #HH #HH H#Hit  HH Hit #H HH #H HH HH

Ht Hit  HHHH HHHH#HHHE HHH#HHHE HiHHHHE  HH R HHH#HHHE
by W.G. (Bill) Parrott and R.L. Musgrave (a.k.a. Mighty/Soft)
Credits:

with unending gratitude to:

J.G. Letwin, for the ORIGINAL HDOS, a real operating system

G-A. Chandler, for a multitude of changes/enhancements/improvements
David Carroll, for modifications/improvements

Dean Gibson, for a vastly improved assembler, DVD support, etc
Bruce Denton, for D.G. Electronics, Super 89, DG"s Utilities

Tom Jorgenson, for Software Wizardry®s support of HDOS

Dale Lamm, for MicrOhio Utilities & tasks

Andy Dessler, for the Job Translator & tasks

Dale Wilson, for input to the original HDOS 3.0 team

Dave Kobets, for the best run Heathkit store in the known universe

Introduction:

HDOS, the Heath Disk Operating System, Is more than just an operating
system, it is a philosophy. The user is the most important part of the
system. The operating system MUST try to protect him at all times.
Any applications written for HDOS should try to follow this philosophy.

General Comments:

As always, when you are booting a freshly sysgened disk for the Ffirst
time, you MUST type SPACES so that your system can determine the disk"s
baud rate. IT there 1is NO write protect tab on the boot disk, this
baud rate will be written onto it"s boot track and you will not need to
type SPACES for that disk again.

Note: Disk #1 of the HDOS 3.0 Distribution Disks, the System Disk,
is a sysgened disk. |If it does not have a write protect tab on it,
PUT ONE THERE! In fact, always put a write protect tab on ANY
distribution disk you receive. And do it before you use it. Then,
when you try to boot it, you will need to type SPACES to determine
the baud rate. If you have already booted it and it didn"t have the
write protect tab in place, DO NOT WORRY! No harm is done; see next
note.

IT you change your computer®s baud rate via a hardware switch or
reprogramming the jumper wires, you might discover that some, (or
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all) of your bootable disks just give you garbage on the screen when
you try to boot. This is usually caused by a physical change in
the baud rate of the hardware. To correct this situation:

FIRST hit the space bar once and notice if any change appears on the
screen.

IT you do NOT see any new garbage, then hit the space bar a few more
times. This should update your new hardware baud rate on the boot
track and you should be booting.

IT you DO see more garbage, hit the BREAK key ONLY ONCE (this is
VERY important). At this point you are back at the software baud
rate determination section of the boot code. Just hit the SPACE BAR
a couple of times. This should update the baud rate on the boot
track allowing the disk to boot.

Also, you must remove the write-protect tab while you do this, or
else you will have to go through this procedure every time you boot
this particular disk.

During the boot process you are asked for today"s date unless a valid
date is currently in memory. You no longer need to enter the entire
date 1i1f certain conditions are true. If today"s year is the same as
the one you see in the date prompt, you need ONLY enter the day and
month (ie: 17-JUN). And If today"s month is the same as the one you
see in the date prompt, you need ONLY enter the day (ie: 17). And, of
course, 1if the date you see in the date prompt IS today, you need ONLY
hit the RETURN key.

Also during the boot process you will see the version, revision and
assembly date of the current SYSCMD/Plus followed by the version,
revision, and assembly date and time of the HDOS 3.0 you are booting.

Multiple commands may be entered at the SYSCMD prompt. They MUST be
separated by a back-slash "\". For example, "M1I\C1". The Command Line
Editor (described below) will ONLY retain the last command of the
group. If you have a string of commands and one of them is an illegal
command or has illegal command syntax, SYSCMD displays that fact like
usual, BUT then proceeds with the next command in the list. This means
it is possible to foul things up. |If the incorrectly entered command
was necessary to prevent the next one from doing harmful things to your
files, that next command can and will proceed like you knew what you
were doing. BE CAREFUL! While multiple commands are being processed,
the SYSCMD prompt 1is NOT visible. It returns when the commands are
finished.

The command line will be parsed to see if you want SYSCMD to add device
names to selected arguments. The primary device name will be used
unless you preceed the command with a ";", in which case the secondary
device name will be used. To 1invoke this Tfeature, use ONLY the

device"s unit number followed immediately by a ":*. For example, "CO
1:=*_BAT" will copy all files with a _BAT extension from SYO: to SY1:
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and give them the same names. A destination or source file
specification given as "DVN:" without an explicit "name.ext™ will
default to "DVN:*_*".

Any command preceded with a "." will cause the console screen to
clear and enter hold screen mode. This will ONLY work with an H19 type
terminal.

. as a command by itself will act the same as the CLS command.

HDOS now has the ability to know if the system disk you booted from is
in SYO:. It needs to know this so you can continue loading and
unloading device drivers as 1long as the original system disk is
present. There is an idiosyncrasy in HDOS that will occasionally make
this impossible. |If you are copying files to the boot disk in SYO: and
you run out of room in the middle of one of the files, HDOS still marks
the memory image of the GRT table as changed. What this means is, the
next time you dismount or reset SYO: and later mount the disk back onto
SYO:, HDOS sees it as a different disk and will prevent loading or
unloading of device drivers. The SI command will show "System Disk NOT
Mounted® . This 1is not a bug. The internal workings of HDOS are such
that this operation has to take place. Also, if you change disks in
SYO: and copy or delete files on the original boot disk while it s in
another drive, the same thing, as described above, will happen.

Command Line Editor:

SYSCMD"s Command Line Editor is invoked by CTRL-A at the SYSCMD prompt.
You will then be able to EDIT the previously executed command string,
except when your previous command was a multiple command. In this
case, ONLY the last command in the list can be edited.

This editor acts the same as the line editor found in MicroSoft"s (tm)
MBASIC for HDOS except for the "C" command. In MBASIC this command
changes only one character unless you use it with a count. With a
count of, say, 3, it would let you change the next 3 characters. In
this implementation, the "C" command enters overstrike mode and will
continue changing characters until you exit the mode.

Command Description

NnSPACE BAR Advance cursor right by "n" characters (default =1).
Each character is displayed as cursor moves.

NBACK SPACE Move cursor left by "n® characters (default =1).
Each character is blanked as cursor moves but is NOT
removed from buffer.
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NDELETE Same as BACK SPACE, but characters are ALSO deleted
from buffer, and any characters to the right are
brought back to fill the space.

A ABORT current editing, and restart the editor with
original buffer contents.

C Enter CHANGE mode (overstrike). As the user types new
characters they replace the buffer contents at the
cursor position. Mode is exited with ESC or CR.

nD DELETE "n® characters to the right of cursor (default
=1). Delimit deleted text, so the user can see if he
needs to abort and try again.

H HACK off rest of buffer and enter INSERT mode.

| Enter INSERT mode. As the user types new characters,
they push the buffer contents to right, so they fit in.
The bell rings if the buffer is full. Mode 1is exited
with ESC or CR (below).

XxKc KILL (delete) characters until the "x"th ocurrence
of the character ~c". Delimits deleted text. |ITf
character not found, then uses rest of line.

L LIST rest of 1line buffer, and position cursor at
start of line.

Q or CTRL-D QUIT the editor and return to SYSCMD prompt. Original
previous command still intact.

XSc SEARCH for “x"th occurence of the character "c® and
position the cursor there. All previous characters are
displayed.

X Add EXTRA text at end of the line. Position cursor at

the end of the line, and enter INSERT mode.

ESC ESCAPE from the INSERT or CHANGE mode. Still in editor
waiting for next command.

CR RETURN (or ENTER) KEY. Exit the INSERT or CHANGE mode,
if user is in either, and return to SYSCMD with edited
command ready for execution.
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** Internal Commands (75) **
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Note: Some of the Tfollowing command names have characters inside
of square brackets. It is optional to type these characters.

Example: CF[LAGS] can be entered in the following ways:

CF

CFL
CFLA
CFLAG
CFLAGS

ONLY the characters left of the "[" are required to initiate
the command.

Filename Internal Command <<HDOS 2.0 Command>>

Entering a Tilename with the extension of _ABS or .BAT at the HDOS
prompt will cause the file to be executed if it exists. If the file's
extension 1is .ABS, then it is a machine language program and it will
take control. |If the file"s extension is .BAT, then it is a BATCH fTile
and it"s contents will be treated like commands entered by the user.

Notes: BATCH files can use replacable parameters. These are
designated %0 through %9. %0 is always the name of your BATCH
file. %1l through %9 are the corresponding arguments entered
by you on the command line. White space is used as the
delimiter between arguments; therefore, each argument can ONLY
be a single word. See the SHIFT command for a discussion of
how to use more than 9 arguments with a command.

Other useful substitution variables are:

%n
%u
%X