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1. INTRODUCTION

The Dual System 83 family of microcomputers welcomes you to the

world of UNIX*¥, Every configuration in this series is based on
the Motorola 68000, the most powerful 16 bit microprocessor

available. The combination of the versatile UNIX operating

system and the MCéB000 produces a microcomputer with high

performance minicomputer capabilities.

These systems are besed on the full IEEE-696/S-100
specifications, which provide for 16 megabyte address space and
16 bit data transfers. The Direct Memory Address feature allows

disk transfers without processor intervention. During output,
serial 1/O is also handled by a DMA channel.

Each System 83 comes standard with 512 kilobytes of dynamic RAM
and is expandable to 3 megabytes. A real time clock with

battery backup provides time, date and support for multi-tasked
UNIX.

The UINIX System is a full Version 7 that has been configured by
the Unisoft Corporation of Berkeley. The UNIX operating system
provides a full featured program developement system plus many
applications that are usually considered extra. Line and screen
editors, networking capabilities, compilers, sorting routines, a
spelling dictionary and more are all part of the UNIX system.
Other features of WNIX include a hierarchical file system, with
several levels of file protection, and the capability of
interacting between processes or other users.

The purpose of this manual is to explain how the components of
the System 83 fit together. Specific information on UNIX or the
various subsystems involved (disk controllers, processor board,
etc.) are provided in separate manuals. In addition to the three
volumes of information about UNIX, a book has been suggested to
provide an introduction to the WNIX system.

The rest of this chapter is devoted to describing the subsystems
involved and their physical location in memory or I/O address
space. Chapter 2 deals with the installation of the system.
Chapter 3 is concerned with the boot procedures and solving
installation problems. The fourth chapter is called "A Stroll
through UNIX" and provides a chance to test out your system and
get a taste of UNIX if you are not already familiar with it.

Chapter 5 is written specifically for hard disk users. It
details the system dependent information for hard disk systems
and explains backup procedures. Chapter 6 discusses operating
procedures that are specific to floppy-only UNIX (83/06). Some
of the information in this chapter is also useful to hard disk
users.

*NIX is a Trademark of Bell Laboratories.
The appendices in the back of this manual describe the terminals



supported by UNIX, the switch and jumper settings on all boards
supplied with the system, system specifications and a table of
minor device numbers.

Chapters 2, 3, and 4 are designed to explain the setup of the
system. Each section will explain briefly what you need to do,
and then continue in depth if you need more information or have
problems. This allows you to skip over much of the material in
this manual. The information in chapters 5 and 6 is needed for
systems maintenance, and in particular the information on backups
should be studied.

Enjoy your new system. The documentation provided with WNIX is
certainly prolific, but it is a system that you can grow into,
and that will meet your needs for years to come.

1.1. System Overview

This manual covers three versions of the System 83: 83/06, 83/12
and 83/20. The primary differance between the confiqurations is
the amount and type of disk storage. The other differance is
that the 83/20 is a multi-user system with memory management.
The features that the systems share will be discussed first.

The Dual Systems CPU/68000 is the heart of the systems. The
MC68000 isan 8 megahertz microprocessor with internal 32 bit
registers and data paths. The processor board provides the
system clock and bus interfaces. The MC68000 uses memory mapped
I/O rather than explicit I/O instructions. In the Systems 83
application, all references to the 64K space beginning at 7F0000H
generate 1/0 control signals for the S-100 bus.

The Dual Systems EPROM-64K board contains the standalone boot
PROMs. The board uses type 2732 EPROMs arranged so that each
pair of EPROMs contains one word, with the high byte in one and
the low byte in the other. The beginning address of the EPROMs
is 020000H.

There are two Dual Systems DMEM 256 kilobyte dynamic memory
boards per system. Each DMEM is divided into two 128 kilobyte
sections which have switch selected address spaces. The first
section ranges from 0 - O0lFFFFH and is for System memory. The
other three sections range from 800000H to B85FFFFH for 384
kilobytes of User memory. Additional User memory may be added to
this for a maximum of 3 megabytes, dependent upon the number of
unused bus connectors. The proper switch and jumper settings for
these boards are illustrated in appendix B.



The Dual Systems CLK-24C Real Time Clock board provides the
system clock. It also provides interrupts every 1/64 of a second
to UNIX. The time and date are also available to UNIX and to
programs that make system calls. The lithium battery backup will
keep the clock running for up to ten years. The CLK-24 uses two
1/0O addresses at 7F00F0OH and 7F00F1H. The correct switch and
jumper settings for this board are illustrated in appendix B.

The floppy disk controller is a Disk 1 by COMPUPRO. It can
handle up to four 8" floppy drives without modification. The
Disk 1 provides a DMA channel for data transfers directly between
main memory and the interface board. The Disk 1 uses four 1/0
port locations beginning at COH. The proper switch and jumper
settings for the Disk 1 are illustrated in appendix B.

The 83/12 and the 83/20 use the COMPUPRO Disk 2 and Selector
Channel for hard disk interfacing. The Disk 2 provides control
and interfacing for up to four 8" Winchester drives. The
Selector Channel handles the DMA interface for the Disk 2 board.
The proper switch and jumper settings are shown in appendix B.

All System B3 series use the Dual Systems SIO4/DMA intelligent
RS-232 serial communications board. The SIO4/DMA provides four
programmable serial ports which may be configured as either DCE’s
or DTE’s. They can also be used in current loop applications
with external current supply.

Each of the ports is capable of buffering up to 256 incoming
characters in on board memory. FEach port may also output blocks
of memory using Direct Memory Access. The baud rate is set by
program control, and special characters for buffer-full protocols
may also be programmed. The SIO4/DMA extends over 16 1/0O
addresses beginning at 20H. Correct switch and jumper settings
for this board are shown in appendix B.

The 83/20 multi-user system is distinguished from the other
members of the System 83 by two features: CPU/68000M board with
memory management and a multi-user UNIX kernal. The memory
management circuitry, the main part of which is the Motorola
MCé68451 MMU chip, allows processes residing at different
physical addresses to appear at the same logical address. This
makes possible multi-user, multi-tasking operation. Switch and
jumper settings for the CPU/68000M board are illustrated in
appendix B.



2. INSTALLATION

Dual Systems” Series 83 is designed to be easy to install. The
instructions and illustrations in this section are intended to
describe installation conditions and procedures. If you have
previous experience with small computers and are feeling
confident, you may want to skip this chapter. But please read
the next two paragraphs.

These are the installation instructions in brief. Choose a
stable, level and convenient location. Set the two cabinets in
place and check to see that the boards are seated in the
motherboard. Connect the gray cables to the corresponding
connectors on the back of the Media cabinet making sure the RED
STRIPE is oriented as indicated on the back panel. Remove the
protective plastic piece from the floppy drive(s) and unlock the
heads of the hard disk (if there is a hard disk). This is
important!

Plug the power cord of the Media cabinet into the back of the CPU
cabinet, not directly into a wall outlet. Connect the
terminal(s) (and printer) to the CPU cabinet. Plug in the CPU
cabinet and turn switches on the backs of both cabinets on. Now
go to the section on Bringing wup the System. For a more
detailed explanation, read on.

2.1. Choosing an Environment

To install your Dual 83/06 (or 83/12 or 83/20) you should select
a suitable place for yourself and the computer. This section
describes what the computer needs.

First off, the system needs electricity. Primarily, this means a
grounded wall outlet. It helps the system if it is grounded;
anything that is connected to it should be attached to the same
ground, that is, plugged into the same outlet or circuit. This
insures that all peripherals share a common ground. This
prevents electrical ground noise between components.

The outlet that the system is attached to should not be subjected
to fluctuations in power. Electric devices such as heaters or
electric motors should not be connected to the same circuit as
the computer.

Second, your Dual System requires a clean, dry and stable
environment. The ordinary office or laboratory environment
easily fulfills the clean and dry requirements. Just to
establish extremes, an environment where water droplets condense
on metal surfaces at any time is too wet. Most of the problems
involved in dirty environments will affect the unsealed moving
parts: the fans and the floppy disks. A dusty environment will
shorten the lifespan of floppy diskettes. Accumulation of dust
inside the cabinets will eventually cause cooling problems and
the fan filters will need to be cleaned more often.



For a stable environment, a sturdy, level table or desk will do
fine. Dual Systems 83 series can also be rack mounted (using
standard RETMA mounting). The main point is that the 83 series
is not intended to be portable and deserves a solidly based
position.

Hard disks, in particular, can be adversely affected by jarring
movements. The heads fly on a thin film of air above the swiftly
spinning disks. If the Media cabinet is moved suddenly enough,
the heads will "crash" onto the disk surface, removing the
magnetic coating and the data stored there. While the hard disk
can safely withstand normal vibration, like bumping a chair into
the desk where it is situated, it should not be exposed to the
possibility of collisions with moving equipment or being dropped.

The system console (terminal) should be within easy reach of the
computer. This is because the removable media (diskettes) will
need to be changed from time to time. Other peripherals such as
printers or plotters, should be within 50 feet (15 meters) of the
system., Fifty feet is the maximum range for accurate RS-232
communication provided with standard systems.

2.2. Setting-Up the Cabinets

Having chosen a suitable location for your system, carefully
unpack it if you have not already done so. All packing materials
should be saved in case you ever need to ship the system for
upgrading or repairs.

Carefully examine the cabinets for damage that may have been
concealed by the packing. Notify the carrier immediately if
there is any obvious damage.

Set the two cabinets in place, leaving access to the back of both
cabinets. Be careful not to damage the fan filters on the backs
of the cabinets. There are several cables to be connected:
between the two cabinets, to the terminals and/or peripherals and
to the power outlet.

The cabinet with the key-switch is the CPU cabinet. It contains
the motherboard, power supply and S-100 boards appropriate to
the system. The CPU chassis slides out of its cabinet like a
drawer. Pull the front of the cabinet forward, sliding it about
1 foot (30 cm.) out of its case and make sure that all the boards
are firmly in place in the motherboard. Do this by lifting each
of the green cards gently. If any of the boards move, reseat
them by pressing them firmly into their socket on the
motherboard. When boards are properly in place, the top of each
board will be level. Slide the chassis drawer shut very slowly,
making certain the cover does not catch on the cables.
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2.3. Floppy Disk Connections

Looking at the back of the CPU cabinet you will see: at the top
center a gray cable with a red stripe (or three gray cables with
stripes for hard disk systems), directly below these four female
connectors labeled labeled 0 - 3 and to the right of these two
grounded switched sockets. These are "switched on" whenever the
system is on.

The gray cables with red stripes provide communication between
the CPU cabinet and the other cabinet, the Media cabinet. In
floppy only systems (the 83/06) there will be only one cable,
labeled "1" at the loose end. (See figure 2.1). This is
connected to the back of the Media cabinet to the top socket,
which is also labeled "1". There is a label above the connector
labeled "RED STRIPE", which will correspond with the red stripe
on the cable when it is inserted correctly.

Floppy disk drives are shipped with a protective plastic sheet
inserted in place of a diskette. This should be removed by
pressing the black plastic latch below the opening on the front
of your floppy drive(s). The protective plastic sheet will pop
out and should be removed. The media cabinet should never be
turned on with the protective plastic in place.

2.4, Hard Disk System Connections

For hard disk systems (83/12 and 83/20) there will be three gray
cables coming from the back of the CPU cabinet. Figure 2.2 is a
schematic presentation of the cable connections.

The top one, labeled "1", is connected as described in the
preceding section. The cables labeled "2" and "3" are connected
similarly. Both are connected with the RED STRIPES aligned with
the "RED STRIPE" labels on the cabinet to the second and third
sockets on the back of the media cabinet. Now, all three cables
should have red stripes oriented correctly and be connected to
the socket labeled with the same number as the cable.



At this point, the heads of the hard disk should be unlocked.
Position the Media cabinet by sliding it forward so that there is
access beneath the front of the cabinet. The locking lever is
located inside of the Media cabinet on the front of the hard
disk. Under the left front of the cabinet there is a slot whcih
allows access to the white plastic lever labeled "LOOKED - FREE".
The lever is visible through the vents in the front of the

cabinet. Pull this lever down and slide it to the RIGHT to
unlock the heads.

<*— LOCK FREE —=

Figure 2-3: Illustration of Locking Lever on Winchester Hard Disks

The hard disk should never be turned on with the heads locked.
The heads should only be locked while moving the Media cabinet.
The heads may be locked by moving the lever back to the left. The
locking lever should never be forced. If the lever is difficult
to move, try lifting up the rear of the cabinet a bit, so that
the front panel faces downwards. The heads must be on track O
for the locking lever to move. The heads should never be locked

when the system is on. The head locking feature is provided for
moving the system only.



2.5. Media Cabinet Power

The power cord is connected to the three pronged male connector
located at the lower left of the media cabinet. The male end of
the power cord must be plugged into one of the switched outlets
on the back of the CPU cabinet. This assures that the hard disk
is never on unless the CPU cabinet is on and that they share a
common ground.

The rocker switch next to the power cable on the Media cabinet
can now be turned on and left on. The switch is in the on
position when it is depressed to the left.

Be certain that the protective plastic sheet has been removed
from the floppy disk(s), and that the heads on the hard disks
have been unlocked.

2.6. Terminal Connections

Almost any terminal can be connected to your Dual System
computer. However, you will appreciate your system more if the
terminal has a certain minimum intelligence. Your terminal
should have a software addressable cursor and home and clear
screen commands. These features are fairly standard on modern
terminals, and allow full screen editing.

Dual Systems 83/ series uses the SIO4/DMA board to provide serial
communication for up to four users, although only the 83/20 can
handle four users. The SIO4/DMA will output blocks of data
without CPU intervention, and buffers up to 256 bytes of received
data for each serial port whenever the CPU is busy.

On the back of the CPU cabinet, below the gray cables, there are
four RS-232 female connectors labeled 0 through 3. These are
connected to terminals or printers with RS-232 cables. The
max imum length of the RS-232 cable can be 50 feet (15 meters).
Since full handshaking is provided with your system, pins 1
through 8 and pin 20 are used in the 25 conductor RS5-232 cable.
It is possible to modify the SIO4/DMA for three wire connections,
which is explained in the SIO4/DMA manual.

When a System 83/ is Reset, only port 0 is turned on with a baud
rate of 9600 baud. A terminal must be attached to port 0 in
order to bootstrap. This terminal is called the console and
should be near the system. The other three ports are turned on
when the command is given to go into multi-user mode. These
ports are set up the same as port O.

The method of encoding information for the serial ports is a very
standard one: 8 data bits, 2 stop bits and no parity. Normally,
it is easier to change the terminal to conform with this encoding
method, if it is not already set up to do so. VYou should refer
to the manual for your particular terminal.

10



The setting of baud rates is done in software. The method for
changing baud rate and other terminal features by using UNIX is
explained in the Configuring UNIX section. In order to get a
printer to work, it will be necessary to change the baud rate for
the port it is attached to. Any port besides port 0 may be used
for attaching printers.

All four ports come factory-set as Data Communication Equipment.
This means they are ready to send and receive data from Data
Terminal Equipment, such as printers and terminals. Each port
can be modified to act as Data Terminal Equipment by changing a
header on the SIO4/DMA board, to communicate with modems and
other computers. Please refer to Section 3 of the SIO4/DMA
manual for information on reconfiguring serial ports.

Each terminal should be set for full-duplex and on-line
operation, with the suggested encoding method. The RS-232 cable
connects to the "MAIN" or "MODEM" connector on the back of the
terminal. Some terminals have a second connector, sometimes
labeled "PRINTER". If you connect your System 83/ to this
connector it will not work. Terminals should initially be set to
9600 baud.

2.7. CPU Cabinet Power Connection

At this point, all but one of the necessary connections have been
made to bring-up your system. The main power cord attaches to the
lower left rear of the CPU cabinet. Check that the key-switch on
the front of the cabinet is in the "off" position. Now, plug the
cord in and set the rocker switch to the left of the power cord
ON by depressing it to the left.

Whenever the key switch in the front is turned to the ON
position, the CPU cabinet and anything connected to the switched
sockets on the back will turn on.

It is suggested that terminals not be connected to the switched
outlets on the back of the CPU cabinets. Terminal manufacturers
suggest that the less often the terminals are turned on and off,
the longer the life of the CRT tube. Plug terminals into other
grounded outlets.

11



3. BRINGING UP THE SYSTEM

Once you have your System 83 set up, you can bring up the
operating system. First, turn on the terminal. In the case of
multi-user systems, the terminal attached to the number "O" port
must be on. Now, turn the key on the front to the "RESET"
position and release it. After a 2 second delay, a prompt should
appear on the terminal, followed by the cursor, that looks like
this:

Standalone boot

The message and the colon will not appear until the terminal has
warmed up enough to display the cursor and two seconds have
passed after a "RESET". If the colon has appeared on the
terminal, continue on to the section on Booting. If not, read
the next section to find possible problems.

3.1. Correcting Set-Up Problems

When the key switch was turned ON, some noise should have been
heard as the fans on the back began spinning. Check to see if
they are on. If not, make sure that the CPU cabinet is plugged
in. The switch to the left of the power cord connection, on the
lower left hand corner of the back of the CPU cabinet, is the
circuit breaker. This should be depressed to the left. The fans
in the Media cabinet should also be spinning. Make sure that its
circuit breaker is also ON (depressed to the left).

If you are sure the CPU cabinet has power, look at the lights
next to the key switch. The light labeled "RUN" should be on.
(If it is not, read the next section.) When the "RUN" light is
on, the computer is running but unable to communicate. This
indicates that the problem is with the terminal and its
connections.

First, check that the terminal is "ON-LINE", Many terminals have
a switch that allows "LOCAL" operation, which means nothing is
transmitted and nothing is received. This switch may be on the
keyboard or the back of the terminal. Next, check to see if a
cursor is visible on the screen. The cursor is a mark displayed
by your terminal to show where the next charactor will appear on
the screen. It may be a rectangle, an underline or a dot, and
may be flashing. If there is no cursor, check to see that your
terminal is on. You can also adjust the intensity of the display
by adjusting a knob often labeled "brightness" or '"contrast'".

When you are certain that your terminal is on and working
properly, the switches for baud rate and encoding options should
be checked. These are part of the terminal, and should be set
to: 9600 baud, 2 stop bits, 8 data bits and no parity. If
several letters appear on the screen after a "RESET" instead of
the words "Standalone boot", the baud rate is incorrect.

12



Finally, you should check the connection between the CPU cabinet
and the terminal. At the CPU cabinet end, the cable should be
attached to the connector labeled either "MAIN", or "PORT 0" for
multi-user systems. On the terminal end, the cable should be
connected to the port labeled "MODEM" or "RS-232" or "MAIN",
There may also be a connector on the terminal labeled "PRINTER"
which should not be used.

The cable that is used to connect the terminal to the CPUcabinet
must be a full RS5-232 cable. This means that three wire cables
will not work. The SIO4/DMA must be modified if you want to use
three wire cables. For full RS-232, pins 1 through 8, and 20
must be used. Although just three lines can be used, the other
lines carry information known as handshaking. Without
handshaking, the serial board will assume that there is no
connection and refuse to communicate.

3.1.1. RWN Light Off

If the "RUN" light is not on after you have powered on and
"RESET" the system, there is something wrong inside the CPU
cabinet. This is most likely a loose board in the cardcage.
Turn the key switch "OFF", Slide the CPU chassis out of its
cover about one foot (30 ecm.) Each green card should be firmly
seated. This can be checked by lifting each card up gently.
Loose cards can be reseated by pressing them firmly down into the
motherboard. All cards should appear approximately equal in
height and be seated level in the cardcage.

Slide the cabinet closed and turn the key switch to "RESET", then
"ON", If the "RUN" light still has not appeared, you have two
options. First, you can check the switch settings on all the
cards. These were set at Dual Systems, and the system was
tested to be sure it worked. If you have changed any of these
switch settings, while changing the serial board for example, you
may wish to compare the settings with those illustrated in the
appendix of this manual. If you have added memory to the system,
make sure that it does not overlap the first 128 kbytes of memory
or the first 24 kbytes beginning at 020000H (ROM). See the
appendix for the correct switch settings for added memory!

Second, you can call your Dual Systems Dealer or Distributer, or
Dual Systems Customer Support to help you diagnose the problem.
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3.2. Booting WNIX

The colon prompt appearing on the console is produced by the
standalone boot program that is resident in ROM. To boot UNIX,
it is necessary to type a short command line. This command line
tells the standalone boot which device to read the operating
system from, and whether it is a hard disk or floppy only system.

3.2.1. Floppy Only WNIX

For 83/06, the floppy only system, first insert the boot diskette
into the floppy drive 0, on the lefthand side of the Media
cabinet. The boot diskette is labeled "Standalone Boot".

To correctly insert the diskette, remove the diskette from its
protective paper sleeve. You should be holding the diskette with
your fingers underneath and your thumb on the label. Keeping the
label side up, slide the diskette into the slot in the front of
the drive. The label will be the last thing to disappear into
the slot.

When the diskette is fully inserted, the drive will "click". If
the diskette has not been fully inserted, it will pop out when
you let go of it. Once the diskette is in place, shut the door.
On most drives, the door is a panel which is slid down to cover
the slot until it catches.

Now, type the line that follows the colon, and end it with a
carriage return:

: fde(0,0)unix<carriage return>

The system will respond by displaying a message that it 1is
loading UNIX and several numbers indicating how many bytes it is
actually loading. When done loading, it will display:

Hit RETURN to begin at Ox<nnn>

to which you respond by pressing a carriage return. The <nnn> is
the starting address of the kernal. Now WNIX will finish loading
and a prompt should appear on a line by itself:

#

The cursor will remain next to it waiting for a command. If your
system has failed to reach this point, please read the next
section.

After successfully booting WNIX, follow the instructions in the
Floppy Only UNIX chapter on Startup procedures. Once you have
made copies of the System and User’s diskettes, please go to the
section called "A Stroll through UNIX" for a brief introduction
to UNIX which will allow you to test out your system.
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3.2.2. Problems Booting Floppy WNIX

There are several things that may not be right. [If after your
terminal has displayed:

Standalone boot

and you type "fdc(0,0)unix", but nothing appears on your screen,
there is a problem between your terminal and the computer. This
is most likely in the cable.

If after you typed "fdc(0,0)unix"™ a message was sent back:
"Unknown Device", the boot program did not understand what you
typed. Try retyping the line. Occasionally it is a good idea to
RESET the system and start again.

If the response to typing "fdc(0,0)unix" was "Device not ready",
check the connections between the CPU and the Media cabinet. The
gray cable labeled "1" should be connected to the #1 connector on
the back of the Media cabinet. The Media cabinet should be
plugged into the back of the CPU cabinet and turned on (rocker
switch depressed left). When the Media cabinet is on, you should
hear the fans and the drive motors running.

If the message beginning "Sense interrupt ..." appears on your
console, check to see that the diskette is correctly inserted.
Remove the diskette from the drive. It should be labeled
"Standalone Boot". This diskette must be used to boot. The
other diskettes provided contain the rest of WNIX,

This diskette must NOT be write protected. To those of you
familar with other small systems, this may seem unusual. WNIX,
however, writes information to the disk while it is being used.
To write-enable the diskette, there should be a metallic foil
piece of tape covering the notch on the edge opposite the label.

Insert the diskette into the left hand drive. The edge with the
write-enable tape should be inserted first, with the label side
up. The diskette is fully inserted when it clicks into place.
It will be ejected if it is not fully into the drive. Press the
drive door shut, so that it covers the insertion slot. The
illustration on the next page shows a diskette being correctly
.nserted. Now, try to boot again by hitting "RESET" and typing
"fdc(0,0)unix".

If you are still getting read errors, try booting from the other
drive. This is done by inserting the diskette into the right
hand drive and typing "fdc(1,0)unix)". If you are succesful,
you should contact Dual Systems about your other drive. If you
are unsuccessful, contact Dual concerning your problems. It will
help if you can have the phone near the system.
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3.3. Booting Hard Disk UNIX

Hard disks provided by Dual Systems are delivered completely
formatted and tested. The UNIX Operating System and all its
features are stored on the disk. It has been our experience that
hard disks can be shipped without loss of data, so your system
should be use immediately.

After turning the key switch briefly to "RESET", the message
"Standalone boot" and the colon prompt should have appeared on
your terminal. If not, please go though the procedures outlined
in the beginning of this chapter. Now type a carriage return.
With hard disk systems, you can type just a carriage return. The
line gb(0,0)unix will be supplied automatically and will appear
on the next line. Or you can type

: gb(0,0)unix<carriage return>.

If your system has been turned on for at least 30 seconds, it
will respond with a message telling you that it is Loading, how
many bytes it is loading, then ask you to press a carriage
return. The notation Ox<400> is the page location of where the
kernel is loaded.

After you have pressed return, the system will finish loading
and display the superuser prompt:

#

followed by the cursor. WUNIX is now ready to be used. At this
point, it is suggested that UNIX be brought up in multi-user
mode. This is done by pressing <control D> (depressing the keys
labeled Control and "D" simultaneously). The hard disk will
become active again while it makes some changes in the operating
system, then a request for a login id will appear on your
console. As an introductory id has been prepared you should type
after the word login, "quest" and a carriage return. Now, go to
the chapter called a Stroll through WNIX.

Multi-user mode should be invoked even if you have a single-user
system. Multi-user mode provides for additionalfile system
protection by periodically calling the command "sync".
Until you are in multi-user mode, anyone who uses the console is
a superuser, with superuser privileges. Any file may be accessed
or destroyed. Individual file protection begins when in multi-
user mode.

3.3.1. Problems Booting Hard Disk WUNIX

Two seconds after turning the key switch briefly to "RESET", the
terminal will display the words "Standalone boot", followed by a
. colon (:) on the next line. If this has not occurred, please
return to the beginning of this chapter. Next, you should type:

: gb(0,0)unix
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followed by a carriage return, or just a carriage return. If the
characters that you typed did not appear on the screen, the cable
that connects your terminal to the CPU cabinet is suspect. If
you received a cryptic message back -- "Unknown device" -- it
means that the boot program did not understand what you typed.
Try typing the line again: gb(0,0)unix.

When the power is turned on to the Media cabinet, it takes the
hard disk about 30 seconds to get up to a stable speed. During
this time, typing the line gb(0,0)unix will produce the message
"Waiting for drive 0 ready". As soon as the hard disk is ready,
the boot process will begin. If nothing has happened after a
minute, repeat the process by turning the key briefly to "RESET"
and pressing carriage return. If the same line is again
displayed,

Waiting for drive 0 ready

there is something wrong. The first thing to check is power.
Make sure that the Media cabinet is on. You should be able to
hear the disk drives and the cooling fans. If not, check the
power cord and the rocker switch, When you are certain that
there is power, check the gray cables labeled "2" and "3". They
should be connected to the back of the Media cabinet to the
connectors labeled "2" and "3", with the RED STRIPES oriented
according to the labels. Try booting again.

If you are still unsuccessful, you can check the connections
inside the CPU cabinet. Turn the power off and slide the CPU,
cabinet open. Locate the board that is labeled "DISK 2" along
its upper edge. It will be near the middle of the cardcage.
Check the connection of the fifty pin gray cable and the smaller
20 pin gray cable.

The red stripes on both cables should be toward the back side of
the cabinet and the smaller gray cable attached to the rearmost
connector. Close the cabinet and turn the power back on. If you
are still unsuccessful in booting, check the connectors inside
the Media cabinet and try again.

Getting the message "File not found" indicates the hard disk is
ready, but the boot program is unable to locate the file "unix".
While this is not good, there is something else that may be
tried. The "Standalone Boot" floppy disk contains the file
necessary to boot the hard disk. Insert the diskette and type:

: fde(0,0)unix.gb

Although slower, this will load the same version of UNIX as the
file "unix" on the hard disk. If this is successful, the file
"unix.gb" can be copied to the hard disk file called "unix". If
you have difficulty booting from the floppy diskette, try reading
the section on Problems Booting Floppy UNIX. If you are unable
to access the hard disk file system (e.g., you type "ls" and get
a hard error), read the section on Formatting the Hard Disk.
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4. A STROLL THROUGH WNIX

The WNIX Operating System was born in 1969 at Bell Laboratories.
It was not designed all at once, but grew to meet the needs of
its users in an environment that included programmers,
researchers and administrators. At the heart of the design was
the concept that the operating system should provide a convenient
interface to the computer that would encourage group solutions to
projects. The word "united" is appropriate, because UNIX
provides the links between users, processes and resources.

The most prominent feature of the UNIX systems is its hierachical
file system. There is no single directory, but rather an
organization where each user is a branch on a tree. The root of
the tree contains the utilities and programs that are available
to all users. FEach branch is organized by its creator to contain
many sub-branches which are used to separate programs and datasa
into a logical order. Links between a user’s branches and other
users are allowed, and access is controlled by attributes
assigned to every file in the system.

Besides being used by Bell Laboratories, the WNIX system and the
C language it is written in have been in use inmany universities
and research facilities over the years. Because of this, a rich
variety of software has been developed for it. Unlike many other
operating systems, most of the software needed comes as a part of
the system. Word processors, electronic mail, an accounting
package, a spelling dictionary, compilers and even compiler
compilers are all part of the package. The manual itself is a
part of the on-line system.

This chapter is not intended to be a tutorial for UNIX, It will
introduce you to several prominent features of the system while
it quides you through a simple checkout procedure.

The first volume of the UNIX manual by Unisoft contains a
rudimentary WNIX guide. Volume 2 has a UNIX tutorial, along with
other tutorials. The book "A User Guide to the UNIX System",
written by Rebecca Thomas and Jean Yates, is an excellent and
very readable aid to those learning UNIX. This book is suggested
for users of Series 83 systems.

At the end of the Introduction to Volume 1, there is aPermutated
Index which can help you find the appropriate command. And for
hard disk users, the manual itself is a command that can be
invoked. By typing "man ls", the manual entry for the ls command
is displayed.

4.1. Logging In and Getting Mail

At the end of the booting section, it was suggested that multi-
user UNIX be invoked. This is done by typing <control-D>,
(pressing the Control and D keys simultaneously), after the #
prompt. Anytime <control-D> is pressed, WNIX will ask for a log
in ID.
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The login establishes your identity to the file system. It is
also the name of your base directory, and the point of departure
for today.

login: guest<carriage return>

The sign on identity "quest" has already been set up with files
in it for testing purposes. After logging in, the message of the
day will be sent to your console. This message is normally from
the system operator. Then you will be told that

You have mail.
%

because someone at Dual Systems wanted you to feel at home.
(Users of Floppy Only UNIX will not see this message.) To get
your mail, just type

% mail

ending with a carriage return. The command "mail" goes and reads
the mail file identified by your log-in ID. It allows you to
leave messages for other users of the system, erase old messages
or leave messages for yourself.

4.2. Configuring UNIX to Your Terminal

UNIX makes use of the intelligent capabilities of terminals in
the command line processor (the shell), editors and games. It
also uses tab characters for spacing, but will substitute spaces
for your terminal if necessary. WNIX keeps the list of terminals
and their capabilities in the file called /etc/termcap. A list
of the terminals presently supported and their abbreviations
appears in Appendix A. If you have a Televideo 950, for example,
you can configure WNIX by typing

% setenv TERM tvi950
% tset

WUNIX will respond by telling which two characters are used for
command line editing. These characters can be used anytime you
are entering data from you terminal. Tset will have to be done
every login. Setenv will also need to be done until you have
edited the file /etc/ttytype. If your terminal is not listed and
does not emulate one of the listed ones, you can create your own
entry to the file /etc/termcap.

4.3, Exploring from your Base
Your log-in ID is associated with a directory, which is the base
that you work from. To see the files contained in your current

directory, type

% ls
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followed by a carriage return. The system will provide you with
an alphabetized list of your files, which should be: a.out and
test.c.

To display the contents of a file use the command "cat". Cat
will attempt to list any file you command it to, including
machine lanquage files which will appear as scrambled characters
on the screen. The file test.c is a short test program for the
C-compiler that is part of UNIX and a.out is its executable
output. List out test.c by typing

% cat test.c

then try listing a.out. A better way to list files that may
contain non-text is to use octal dump with the charactor option.
for example, typing

% od -c a.out

will produce a listing with nonprinting charactors printed in
their octal equivalents. Another method for listing files is to
use the "more" command. More prints out a screenfull of the file
and waits for a keypress before continuing.

Next, compile test.c with the system compiler. This will involve
the C-compiler, the code generator and the linker. Most of the
time will be spent just setting up the process. To use the
compiler, type

% cc test.c

followed by a carriage return. The results of the compilation
will be stored in the file a.out. A.out can now be executed by

typing
% a.out

followed by a carriage return. To direct the output to the
printer, you can use a useful UNIX feature called redirection.
By following a command by a filename or device and the ">"
charactor, all output from a command can be saved in a file, or
sent to a printer. For example,

% a.out > /dev/ttydl

will print the results of a.out on your printer. This is
assuming you have connected your printer to the port 1. If this
does not work, you can use the Terminal section of this manual to
check out your setup. For most printers, it will also be
necessary to change the baud rate of the port the printer is
connected to in the file /etc/ttys. This will be explained later
is this chapter, when we talk about initialization.

Since you have a SIO4/DMA and you would like to temporarily set
the baud rate for a printer, you canuse the command
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/ .
cd susriouest

&
% stty 1200 > /dev/ttydl

to set port 1 to 1200 baud. Then, a printer that is connected to
port 1 will print anything that is directed at it. For example

% cat test.c > /dev/ttydl
will print out test.c.

The directory we are in now is your base directory. To find the
path that leads back to the "root" directory, use the pwd
command. Pwd displays the path that has been followed from the
root directory, through subdirectories, to your current
directory. If you type

% pwd

now, the system will respond with: /usr/quest. This is the
pathname of your current directory. The full name of the file
test.c is /usr/quest/test.c. You can move around to other
directories in the file system using the change directory command
(cd), but permission to read or write or execute files there
depends on instructions left there by the owner.

4.4, Moving through the File System

You can attempt to access any file by specifying its complete
pathname. You can also access any directory you have permission
to read by using its pathname because directories are treated as
special files. VYour current directory’s pathname is /usr/guest.
You can move into the parent directory, /usr, by typing

% cd /usr

Now, when you type "pwd", your pathname has been shortened to
"/usr"., List the directory called /usr by using the "Is"
cormand. Your display will look something like this:

% ls
adm bin dict games guest include lib
spool

The name guest is familiar: that is the directory we just came
from. The name bin stands for "binary files", and is the
directory where many of the commands (ls, cat, cd, etc.) are
found. Dict is the directory containing the dictionary, games
has games, of course, and the other names are directories
providing user utilities.

Floppy only users will not have as many entries for /usr. If you

are a floppy only user, read this section but do not try the
examples and also read the chapter on Floppy Only WNIX,
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Let’s take a look at the directory, dict. Use the following
instructions to change and list the directory:

% cd [/usr/dict
% ls
hlist hlista hlistb hstop spellhist words

Now, use cat to display the contents of the file words. You will
want to use the delete or rubout keys to stop the listing, or it
will take quite a long time.

Remember that pressing the delete or rubout key will usually stop
whatever command you have started. Never use the RESET key
switch to do this.

After seeing a partial listing of your dictionary words, you can
use one of the commands to separate a subset with a particular
characteristic. The command "grep" sorts through a file
selecting all the lines with a defined pattern in them. Try the
command

% grep as words

and use the rubout or delete key to stop it when you have seen
enough. From here, let’s change directories again and see how
well your terminal is matched to the configuration we set
earlier. Type "cd /usr/games" to get into the games directory,
and use the "ls" command to display the games.

Try playing "aliens" to test the cursor addressing, or you can
type "worms" and let the computer draw wormlike strings on the
screen. Using these games exercises the 1/O to the console. If
the "worms" don“t -craw!l around the screen, but leave little
pieces of themselves all over the place, (or just appear on
consecutive lines), you have not chosen the correct terminal
configuration. The next section explains how to build in your
configuration.

4.5. Configuring UNIX

UNIX uses several short files that contain information about your
system configuration and what to do during initialization and
login. These files are, for the most part, in human readable
form. To protect these files, they are owned by the superuser,
"root". Login in as "root" by pressing Control-D and using root
as your id. The password, as the unit is shipped, is ?root?. If
there is another password, ask the person in charge of the
system for assistance. Then move into the directory where these
files are located. Type

% cd [etc
to enter. When you logged in, a message was sent to your

terminal. This is the "Message Of The Day", or motd. Take a
look at motd by typing
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% cat motd

This message, and any of these files, may be changed by using one
of the UNIX editors. Information on these files is contained in
volume one of the WNIX documentation. What we are interested in
here is how to configure the system to your terminal type. We
will also explain how to set baud rates.

The file /etc/ttytype is a list of your device names and the
terminal type associated with them. Suppose you are using a
Televideo 920 terminal and a Diablo 1640 printer with your
system. Appendix A shows the abbreviations for these peripherals
as: tvi920 and 1640. The text that follows is a script taken
from an editing session using ed.

% ed ttytype
64 bytes

P

adm2l ttyd0O
s/adm21/tvi920/
o]

tvi920 ttydO

2 p

adn3a ttydl
s/adm3a/1640/p
1640 ttydl

w

66 bytes

q
%

The editor session for your system will vary somewhat. You
should substitute your terminal and printer abbreviations. The
terminals are listed as ttydO, ttydl, ttyd2 and ttyd3 for ports O
- 3.

Baud rates for SIO4/DMA boards are set in software whenever a
user logs in. The table that contains the rates is the file
ttys. Take a look at this file by using: cat ttys.

The entries in ttys specify the manner in which the ports will
behave during the login process. FEach entry begins with either a
0 or al., The items preceded by a 1 are turned ON, and OFF if
there is a 0. The next charactor is a code for the baud rate.
The codes and the allowable baud rates are listed in the table
that follows.
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Table 4-1: BALD RATE TABLE
Code Baud Rate

50
75
110
134.5
150
200
300
600
1200
1800
2400
4800
9600
19200

OO0 TDL OO UVMEWNH+

It is also possible to set the baud rate interactively using the
stty command. For example, to change the baud rate of your
terminal from 9600 to 19200, you would type

% stty 19200

followed by a carriage return. After executing this command, you
must change your terminals baud rate before you can communicate
again.

The four ports supplied by the SIO4/DMA are called ttydO, ttydl,
ttyd2 and ttyd3 for ports 0O through 3. If your system has
additional ports, they will be given the next consecutive name:
ttyds, ttyd5, etc.

It is possible to change the baud rate of other ports than the
one your terminal is connected to by using redirection. This is
useful for temporarily changing the baud rate of a port that a
printer is connected to. For example, if a printer is exchanged
with a terminal attached to port 3, you can change the baud rate

by typing
% stty 1200 > /dev/ttyd3

This changes the baud rate of port 3 to 1200 baud until the
system is reset or another stty command is used.

4.6. Creating New Accounts

Whenever you login, WNIX matches your login id and your password
(if any) to a list ina file to determine if the id and password
are valid. The information in this file is also used to select
the directory and shell (command processor) that corresponds to
that id. To create new login id’s, it is necessary to make a new
directory for the id and edit the file of existing id’s.
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The UNIX command for making new directories is mkdir. Since this
new directory will be where the account will have its storage
area, chose a file system that has lots of unused space. (Floppy
only users should use /USR for this example.) The directory /a
is initially unused in hard disk systems, and would be a good
choice. The command for creating this directory would be

% mkdir /a/yourname

which creates an empty directory attached to /a. For systems
that have been in use for a while, the command du can be used to
discover how much space is left in a particular file system.

When chosing a new login id, it is a good idea to pick a name
that describes either the use the account will be put to or the
name of the user of the account. Login id’s can be up to eight
letters long and should be all small letters.

The file where login id’s are stored is called /etc/passwd. If
you are not currently in the directory /etc, use the cd command
to change to this directory. It may also be necessary to login
in as "root", the superuser, to write to this file. Examine this
file by using cat.

e

% cat /Basswd
guest::l:l:introductory account:/usr/guest:/bin/csh

There are seven items in each entry (line) of the login file.
Each item is separated by a colon. The two colons that appear
together indicate that is no password. The items that must
appear in every line of the login table (/etc/passwd) are:

Table 4-2: New Account Information

login name - the name that is entered whenever a user logs
ing
password - a password that has been encrypted (scrambled

by the password command); for new accounts,
this is left blank so the password command can
fill it in; to leave it blank, type two colons
together (::);

user id - the number that identifies the user to UNIX;
this number must be unique, so compare it with
other user numbers in the login table;

group id - the number which identifies the user’s group to
UNIX; users that have the same group id can
have group access to files;

comment - this information is not used by WNIX, and can
be any thing you wish touse to identify this
entry to the login table;

directory - the name here should be the pathname of the
initial working directory, which was created
earlier in this example;
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shell - the shell (command interpreter) that is used
when the user logs in; it may also be a program
to execute, which limits the access of this
login id to execution of this program (as in a
turnkey system).

To add an account to the file /etc/passwd, you can use the editor
(ed) and the append command (a). Remember that each entry must
have a unique user id number and have a home directory created
for it. As an example, suppose you would like to create an
account for Rik Farrow that has the same group id as the guest
account. First, you edit the file /etc/passwd and add the line

rikf::2:1:Rik Farrow:/a/rikf:csh

This creates an account with a login id of rikf, a user number of
2, a group number of 1, with /a/rikf as the home directory and
using the C shell. Next, you need to create the home directory
for this account by using the command

% mkdir /a/rikf

Because you are logged in as "root", you are the owner of the
directory /a/rikf and need to change the ownership. Do this by
using the command

% chown rikf [fa/rikf

You also need to change the ownership of any files you copy into
this directory. Once you have made the change in the password
file, made the directory and changed ownership, try logging in.
If you are successful, great. If not, go back over the steps you
took in creating the login id. It is a good idea to always check
new accounts before you turn them over to their owners.
Passwords are added by the user by using the passwd conmand.

4.7. Ending your Session

When you are finished, you can logout by typing "logout" or by
pressing control-D. The system will respond with logout
information and request a new login ID.

If you are going to turn the system off (or RESET it), always use
the command "sync" first and wait for the prompt to indicate it
is finished. UNIX maintains information about the file system in
memory at all times. If this information has changed since the
last sync has been performed, the file system data on the disk
will not agree with what is inmemory until sync is executed.

When a system is in multi-user mode (control-D was pressed after
booting), the sync operation is performed automatically every 300
seconds. This helps keep the file system continuously updated.
However, it is always safest to use sync before turning off or
resetting the system.

27



5. HARD DISK SYSTEMS

UNIX is designed so that all parts of the file system appear as
similar as possible. This is true of the file system on the hard
disk. But there are some implementation dependent features that
need to be explained.

This chapter will talk about the way the hard disk is logically
partitioned and how to back it up. Techniques for restoring lost
or damaged files are included in the backup section. Hard disks
delivered by Dual Systems are already formatted and setup in a
particular way. Although it is unlikely to be necessary,
information on formatting and building a file system is also
provided.

5.1. Hard Disk Organization

The WNIX operating system, including its manual, commands,
drivers and a dictionary, are all stored in the hard disk. This
data comprises about 6 megabytes. The remainder of the disk is
used for two purposes: a swap area for multi-tasking and user
storage.

Partitioning the hard disk into logical units has a similar
effect as having several hard disks: a logical unit may become
filled while there is still plenty of room on the disk. While
this may seem to be a nuisance, it is a mechanism that encourages
maintaining a "neat" file system. With twenty megabytes of
storage, it is easy to work for a long time without running out
of space. When you do run out, the problem is remembering what
all those filenames mean, and which to trim out.

Partitioning the disk encourages periodic bookeeping. It allows
a consciousness of the finite amount of disk space without
feeling cramped. It also allows for maintaining large data bases
in an area which is reserved for them. Within a logical unit,
any file can grow until it has taken over all the available
space. Setting aside a logical drive for a special purpose
reserves the entire storage space for that use.

To discover how your hard disk has been partitioned, examine the
file /etc/checklist. This file is used as the default list for
the file system check command (fsck). Unless your hard disk has
been configured as a single logical unit (/dev/gbOf) there will
be an additional logical unit that is not listed. This is the
swap device.

The files belonging to UNIX can be stored on any of the logical
units that are large enough. On systems configured by Dual, they
will normally reside in the first logical unit, gbOa. The
subdirectory /usr is also located here. This is the initial
workspace for any user on the system. This means that the space
available in /usr is about 2 megabytes at the beginning. The
directories for the other logical units are mounted on the root
directory, /.
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Device name Size - in blocks in Mbytes mounted as
20 Megabyte Winchester Disk

/dev/gb0a 18144 9.1 root (/)
/dev/swap 4536 1.8

/dev/gb0c 18144 9.1 /a
/dev/gbOf 40992 20.5

Table 5-1: Hard Disk Logical Units

There are several things to be observed about the preceding
table. It is not possible to have overlapping logical devices,
so that /dev/gbOc and /dev/gbOf will never occur on the same
drive. The /dev/swap logical drive is used by the operating
system and does not have an accessible file system on it. It
must be on the first drive in the system. UNIX will quit if it
is not present.

The column labeled "mounted as" is dependent on mounting
instructions executed during initialization. This is a file
called /etc/rc which may be changed. The actual logical devices,
as they appear in /etc/checklist, were created using the make
file system command (mkfs) and may not be changed without losing
the information on the disk. It is possible to backup the disk
and rebuild the file system, restoring it from a previously done
dump. For an example of the mkfs command, refer to the section
on formatting the hard disk.

5.2. Backing Up the Hard Disk

The designers of WUNIX built a lot of flexibility into the system.
As a result of this, there are several backup methods available.
You will want to backup your hard disk as insurance against data
loss (either due to equipment failure or human error) and to
store files which are not currently needed. There are three
methods of copying data to floppy disks, the current backup
media: 1) direct copy to a file system on a floppy, 2) saving
portions of the file system in an archive or 3) wusing the dump
command.

Which of these methods is appropriate depends on the size and
number of files you are interested in backing up. Dump (3) is
used to back up the entire file system, and will optionally back
up just those files that have been modified since the last dump
(an incremental dump). Tar (2), the archive command, will back
up groups of files, for example, all the files stored in a
particular directory. The direct copy method (1) provides an
useful extension to the file system appropriate to copying one or
two files at a time.
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5.2.1. Dumping the Hard Disk

The concept of dumping is borrowed from mainframe systems.
Usually every day, a copy of the entire operating system and all
the files were made on magnetic tapes. This "dump" was then put
away in case the system should crash the next day. Normally, a
set of dumps were kept, so that if there was an error on the most
recent tape dump, the previous day’s dump was used as a backup.

The dump command provided with UINIX allows incremental dumps. An
incremental dump only records the changes that have been made in
the file system. This is what you will use as your primary
backup. A complete dump may be done once a month, but as an
every day affair, it is unnecessary and tedious.

There is a complete, or level 0, dump provided with your system.
This is the entire UNIX operating system and files as it was
installed on your system. After you start using your system, you
should perform a level 9 dump at the end of every day. First,
if you have mounted a floppy disk, unmount it. Then use the
command

# dump 9ubf 2310 /dev/rfdcO /dev/gbOa

after you have loaded a formatted floppy disk into drive 0. This
performs a level 9 dump onto /dev/rfdcO which is 2310 blocks
long of the filesystem /dev/gb0a. Use several diskettes, always
using the oldest for today’s dump. When the level 9 dump has
outgrown one diskette, perform a level 1 dump with the command

# dump lubf 2310 /dev/rfdcO /dev/gbOa

on a set of diskettes kept separately from the daily dumps. This
set of diskettes will eventually grow to the same size as your
hard disk capacity minus the level 0 dump disks: 15 diskettes
for a 20 megabyte disk. If you are outgrowing the level 9 dump
diskettes too rapidly, you may try an intermediate level. Also
notice that the command example only lists /dev/gbOa to be
dumped. You should dump all the logical devices you are using
except the swap device.

Volume 1, section 8 of the UNIX manual! (see dump(8)) suggests
another algorithm for dumps. It is somewhat more complex, and
requires more diskettes, but you may eventually find it more
suited to your needs.

To recover (or copy to another hard disk) the dump disks, use the
restor command. Start with the lowest level dump disks (level 0)
and continue inserting dump disks when prompted by the program.
When you have used all the dump disks, RESET the system. The
steps involved in the restor command are completely described in
the section on formatting the hard disk (section 5.3).
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Individual files may also be recovered from dump disks using
dumpdir and restor. The procedure for doing this is discussed in
the chapter on Floppy Only UNIX,

5.2.2. Tape Archiving

Using the tar command (tape archive) has the advantage of
selecting files or groups of files, rather than an entire file
system, as in dump. The curious thing about tar is that it
treats floppy disks as if they were tape drives (as, in fact is
also the case with dump archiving). The effect of this is that
all data is stored sequentially rather than using random access
methods that disk units allow. This becomes really noticeable
when there are many files on an archive disk, and you want to
retrieve the last one.

An example of a situation where an archive would be appropriate
is when a user of the system is leaving. You could then store
the portions of the file system that are his/hers on an archive,
and trim those files and directories off the file system. If
they are ever needed again, they can be recovered from the
archive.

To exploit our example, let’s say that the user John Tarr has
left, and no one is planning to take up where he has left off.
John has stored most of his programs in his user directories, and
his data on the second logical drive, /a, under the name jtdata.
To create an archive for his work, unmount the current floppy, if
present, and insert a formatted diskette. Then type

% tar cf /dev/rfdcO0 /usr/johntarr/* /a/jtdata

ending with a carriage return. This archives all the files in
the directory /usr/johntarr and the data file /a/jtdata. To
retrieve the archive, with the diskette in drive 0, type

% tar xf /dev/rfdcO

and all the files on the archive will be restored. It is also
possible to list a table of contents of an archive and extract
individual files or directories. The instructions for the
various options available are in Volume 1 of the UNIX manual on
tar(1l).

5.2.3., Direct Copy

The direct copy method uses a floppy diskette as a removable part
of the file system. Unlike the two methods previously discussed,
the backup disk in this case can be directly accessed by WNIX.
In both tar and dump, the diskettes created are accessible only
by their respective commands, and only sequentially. In the
direct copy case, a filesystem is built on the floppy diskette
and mounted on a directory in the file system.
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The direct copy method is appropriate for backing a small number
of programs or data that will fit on one diskette. An accounting
package, that is only used once a month but is fairly large,
would be the kind of file kept this way.

First, format a diskette in drive 0. Then create a filesystem on
it using the commands

% mkfs /dev/rfdcO 2310 8 15
% fsck -y /dev/rfdcO

Next, you need to have an empty to directory to mount to. The
commands for creating a directory and mounting the floppy
diskette are

% mkdir /usr/backup
% mount /dev/fdcO /usr/backup

At this point, the floppy diskette is part of the file system.
If you already have an empty directory to mount on, you don’t
need to create another one.

Copy files between the permanent file system and the diskette you
have mounted using the cp command. It is usually preferable to
use programs and data that are stored on the hard disk because of
thelarge differance of speed of response. An example of a file
with occasional use would be a list of technical terms to be used
with the spell command. The normal list of correct spellings
would be temporarily replaced with the augmented list from the
floppy and removed from the hard disk when finished.

5.2.4. Backing Up Floppy Diskettes

The method of backing up floppy diskettes is differant for hard
disk users (compared to floppy only users). The entire floppy
disk can be copied to the hard disk, then copied onto the new
floppy. The command sequence for this would be

% dd if=/dev/fdcO of=/a/fdcopy bs=30b COPY ORIG. FLOPPY
TO HARD DISK

REMOVE ORIG. FLOPPY & INSERT NEW FORMATTED FLOPPY

% dd if=/a/fdcopy of=/dev/fdcO bs=30b COPY DATA ONTO
NEW FLOPPY

leaving the copy mounted. It is not necessary to use the mount
command when using the dd command. The directory /usr/backup is
the one created in a previous example, and /a/fdcopy is a
temporary file created on a logical drive where there is room
available. Remember to remove this file when you are finished.
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5.3. Formatting the Hard Disk

All hard disks sent out by Dual Systems have been fully formatted
and tested. It is possible that a collision or fall might affect
the alignment of the heads and make the data unrecoverable. This
is rare, and may have resulted in other damage. This information
is presented to cover the possibility of reformatting. It also
provides some insight and examples in restoring dump files and
how the file system was built.

The process of formatting erases everything that was ever stored
on the disk. The format process writes a label (header) for
every sector on the disk and a pattern where the sector is
located, so old information is unrecoverable. If there is any
information worth saving on the disk, back it up first!

The program that formats the hard disk is stored on a floppy
diskette called the "Standalone boot" diskette. Insert this
diskette into drive 0 and turn the keyswitch to RESET. The
script that follows shows the system’s output with the operator’s
responses in boldface. Remember, formatting the hard disk is a
drastic measure that should rarely be necessary.

Standalone boot

: fdc(0,0)stand/hdformat

512 byte double densityLoading at 0x1000: 17232+6608+4754
Type RETURN to start at 0x1000 (Hit RETURN)

etext=21328, edata=27936, end=32690, sp=131050
d.select drive
s.seek test
g.quit

which?d

-->d.select drive

drive number? [O0] (Hit Return)
selecting drive O:
d.select drive
s.seek test
r.read data
f.format drive
g.quit

which? f

-->f.format drive

drive 0 formatting:
standard formatting parameters[y/nly
write and verify data (disktest)?[y/nly
Ready to format drivel[y/nly
start formatting
track (0......243) no bad sectors*

Note: If any bad blocks are printed out on the terminal, write

down the block numbers for future use. These numbers will be
required when later re-mapping the bad blocks.
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formatting session complete-

d.select drive
g.quit
which? q
--> qg.quit
Standalone boot

This is the end of formeatting. Use the keyswitch to reset the
system. The standalone floppy UNIX will be brought up next to
create a file system on the hard disk. The command for this is
mkfs, as was explained earlier. Whenever a new file system is
created, the command fsck (file system check) is used to tidy up
the tables of inodes and free blocks.

The next script outlines the building of a file system with two
logical drives. The table earlier in this chapter is the source
for some of the parameters used. The last two parameters, 8 and
168, refer to the number of blocks to skip when building the free
list (interleave) and the number of times to repeat the pattern
(number of sectors per track). As before, the operator’s
responses appear in boldface.

Standalone boot

: fdc(0,08)unix

512 byte double density
fde(0,0)unix

Loading at 0x400: 57040+5108+33878
Type RETURN to start at 0x400
(Hit the RETURN key)
68000 Unix - March 1, 1982
(C) Copyright 1981 - Unisoft Corporation.
Dual Systems Corp. FU-1.4-081282

user mem = 196608
protected swap mem = 29696

unprotected swap mem = 196608 (or higher, if > 2 DMEMs)
double density, 512 bytes per sector
4 dh ports

# badblk /dev/rgbOwO

(NOTE: If any bad blocks were printed out during the format-
ting process earlier, substitute

f#badblk xxxXx yyyy ... zzzz /dev/rgbOw0

for the above statement. xxxx, yyyy, ... zzzz are the
numbers of the badblock(s) printed out during formatting.)

# mkfs /dev/gb0a 18144 B 168

isize = 5800
m/n = 8 168
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# mkfs /dev/gbOc 18144 8 168
isize = 5800

m/n = 8 168

# fsck -y /dev/gb0a /dev/gbOc

/dev/gb0a

File system: Volume:

*%* Phase 1 - Check Blocks and Sizes
** Phase 2 - Check Pathnames

** Phase 3 - Check Connectivity

** Phase 4 - Check Reference Counts
*¥* Phase 5 - Check Free List
/dev/gbOc

#

The process just completed built a list of all available blocks
(sectors) into a free list for each device. The list is built
with an interleave of B for system tuning. Then the fsck command
checks the tables that have been built for consistancy. The -y
option automatically inserts a yes answer to each prompt for
FIXing. With the list of free blocks correct, you are now ready
to load from the dump disks.

The dump disks are labeled Volumes 1 through 5 and contain the
files and directories necessary to build the complete WNIX
system. The restor program will prompt you when it has finished
loading a volume to put in the next volume and press RETURN,
until all four volumes have been loaded. The system will again
ask for an input device.
Only level 0 dumps may be loaded using the standalone restore
described here. Other dumps may be used later, after the UNIX
system has been fully restored. However in that case, the UNIX
restore program (not the standalone restore) will be used. Once
again, operator responses are listed in boldface.

Standalone boot

: fdc(0,0)stand/restor ,

512 byte double densitylLoading at 0x1000: 19596+2348+29252
Type RETURN to start at 0x1000

Restor

Input device in the form “dev(y,z) : fdc(0,0)
Output device in the form “dev(y,z)": gb(0,0)
Last chance before scribbling on gb(0,0).

(There is no prompt here. Remove the Standalone boot,
insertVolume 1 of the dump and pressRETURN. Each
time after a volume is inserted, press RETURN.)

512 byte double density
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Mount volume 2
(Press RETURN when disk is inserted.)

Mount volume 3
(Press RETURN when ready.)

Mount volume 4
(Press RETURN when ready.)

Mount volume 5

End of volume

Restor

Input device in the form of ‘dev(y,z) " :

(Use the keyswitch to reboot)

Standalone boot
: (Hit the RETURN key)
gb(0,0)unix

Loading at 0Ox400: 52928+3172+28428
Type RETURN to start at 0x400

68000 Unix - March 1, 1982
(C) Copyright 1981 - Unisoft Corporation
Dual Systems Corp. MJ-1.4-081282

mem = 18432 + 196608
4 dh ports

# fsck -y /dev/gb0a

/dev/gb0a
File system: Volume:

** Phase 1 Check Blocks and Sizes
** Phase 2 - Check Pathnames

** Phase 3 - Check Connectivity

** Phase 4 - Check Reference Counts
FREE INODE COUNT WRONG IN SUPERBLK
FIX? yes

** Phase 5 - Check Free List

FREE BLK COUNT WRONG IN SUPERBLK
FIX? vyes

414 files 9857 blocks 7560 free

**xxx FILE SYSTEM WAS MODIFIED #**%*x*

If you were restoring incremental dumps, the fsck command in the
previous example should have included all logical devices.

Currently, all of UINIX is kept on logical device /dev/gbOa.

Having completed all of the steps, reboot the system and run a
final fsck on all devices by typing
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# fsck

This time there should be no errors reported.

Procedures for extracting a particular file from dump disks are
outlined at the end of the floppy disk chapter (Chapter 6).

5.4. Hiding Bad Spots

During the use of a hard disk, certain areas of the disk surface
may become unreliable. This is indicated when repeated attempts
to access a file or command produce hard errors. If every access
to the hard disk produces hard errors, there may be hardware
problems with the device.

The solution to a bad spot problem is to remove the sector or
sectors from use, and to re-map these blocks to alternate
sectors. This is done by the "badblk"™ utility in UNIX., Badblk
tests the disk for bad blocks, and then creates a table of bad
blocks on the disk, containing the alternate sector assignment
for each bad block. An example of the use of badblk was given in
earlier in section 5.3, where it was used to re-map badblocks
before any information was stored on the disk.
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6. Floppy-Only WNIX (System 83/0)

The Dual System’s 83/06 is different from the 83/12 and the 83/20
in that it does not have a hard disk subsystem. The UNIX
operating system is heavily dependent on disk memories for both
storage of commands and moment to moment operations. When floppy
disks are substituted for hard disks, both the availability of
disk memory and the speed of data recall suffer.

The floppy only system provides the user with a 68000 based UNIX
operating system, but the performance can not be expected to
equal hard disk systems. The average seek latency, that is the
time it takes to position the heads over the desired track, is
approximately three times longer with floppy disks. The
rotational latency, governed by the speed that the disks turn, is

10 times slower. To read an entire track requires at least 1/6 of
a second.

Each double sided, double density diskette can hold 1.15
megabytes of information. With two floppy drives, the stoFBﬁE/
capacity is 2.3 megabytes. The UNIX system, on the other hand,
requires about 6 megabytes of storage, without including space
for user programs and data. Even a four drive systemwould leave

little or no room for user storage.
\Dual System’s approach to these problems has been to provide a/
subset of the UNIX system on two diskettes, with the entire
system available in the form of dump volumes. Most commands and
features that are not part of the two diskette subset can be
fextracted from the dump volumes. =

The performance of the floppy drives has been increased to within
a third of hard disk systems by the use of buffering techniques.
Track 0, where directories are kept, is always stored in memory.
This greatly reduces the number of disk accesses. Also, whenever
a sector is called for, the entire track is read into a buffer.
This operation takes twice as long as the average sector read,
but saves time because adjacent sectors are often needed. Read
after write checks are always performed after a track is written.

This chapter describes the subset of UNIX provided. It also
explains how to format and copy floppy diskettes, and how to back
up individual files. The method for extracting files from the
dump volumes is also discussed.

6.1. The Floppy Only UNIX Subset

In preparing a WNIX subset, the guideline chosen was to provide a
UNIX developement system. Features that were not considered
relevant were pruned from the file system.

There are several major data files that are not needed because
their information is available elsewhere. These files include
the manual and the spelling dictionaries. All of the games were
also not considered essential.

38



The commands that remain are those that are considered essential
for system maintainence and use, and those have proved to be most
useful in a program developement enviromment. All of the
commands are still accessible from dump diskettes, but will
require some disk rearranging to make room for them.

The two diskettes are arranged so there is some unused storage on
each diskette. The system diskette, labeled Floppy Disk System -
disk 1 of 2, contains the operating system itself, and the
special files that it requires. It also provides for the swap
device, which is absolutely essential to the operation of UNIX.
The swap device takes up 25 kilobytes of storage on this
diskette. Because of this, the system diskette can not be
removed while the operating system is running.

The entries in the root on the system diskette are: bin, dev,
etc, lib, t, tmp, lost+found, unix and usr. The dev directory
contains block and charactor special files, which are the entry
points to the device drivers. The etc directory contains
information used by the system during initialization and for
configuration when in multi-user mode. Some of these files are
described in the section of this manual on Configuring UNIX. Lib
is the library used by the C-compiler. The lost+found directory
is used by the fsck command. T and tmp are used by UNIX.

The entry unix is the operating system itself, the kernal. The
directory usr is an empty directory to which the second diskette
is mounted. The directory bin stands for binary. This is where
most of the commands are stored in machine executable binary
files. The list of commands available on an unmodified first
diskette appear in the following script.

% 1s /bin

cat dd echo login mk fs my rm sync
chmod dumpdir ed Is mknod pwd rmdir umount
cp devetl fsck mkdir mount restor sh

Whenever a command is typed, WNIX searches three directories for
the command: the current directory, /bin and /usr/bin. The rest
of the commands in this subset of UNIX are stored on the second
diskette in /usr/bin. As was mentioned, the second diskette is
attached to the file system of the root diskette by being mounted
to the directory /usr. All the commands in /usr/bin are stored
on the second diskette. A listing of those commands follows:

cc chmod chown clear clk clri dc dcheck df diff false grep icheck
kill In make od passwd pr size sleep sort stty test time true wec

These files consume approximately half the storage space on the
second diskette. The rest of the space, about 900 blocks on user
and 300 on the system diskette, are reserved for user files. The
directory "guest" is set up here as the introductory login id.

The library files used by the C-compiler are also kept on the
User disk. This means that most of the files used while writing
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and compiling C programs on on theUser disk andmost file system
maintenance programs are on the System disk. Remember that the
User disk may be unmounted, but the System disk may NEVER may
unmounted while UNIX is in operation. (The exception to this is
disk copying. Copying disks uses a special program that allows
the System disk to be removed.)

In order to have more user space, some commands can be removed.
These would be the ones that through the user’s experiance are
not normally used. Commands that are used occasionally can be
kept on a copy of the second disk with these commands included.
Any deleted command can be restored by being extracted from the
dump diskettes provided. This is explained later in this
chapter.

6.2. Startup Procedure and Copying Diskettes

The first time use of the system differs from the hard disk
system in that working copies of the system and user disk must be
made first. In hard disk systems, this copy already exists on
the hard disk. To make this copy for floppy only systems, two
blank diskettes have been provided. This section explains the
procedure for formatting and copying diskettes, in particular the
system masters, but the same procedure is used for making any
whole diskette copy.

The diskette set which comes with 83/06 systems includes the
following:

Floppy Disk System - Disk 1 of 2 (System diskette)
Floppy Disk System - Disk 2 of 2 (User diskette)
StandaloneBoot (Standalone UNIX)
Dump Volumes 1 - 5 (Entire UNIX system)
2 blank diskettes.

The contents of the System and User diskettes were outlined in
the previous section. Before you begin to use your system, you
must produce working masters from the System and User master.

First, get the two blank diskettes and label one as the"System
diskette, drive 0", and the other as the "User diskette, drive
1". Then, write enable both of these diskettes by covering the
notch that is on the edge furthest from the labels with foil
tape. If there are no notches, then these diskettes are
permanently write enabled.

Next, insert the diskette labeled Standalone Boot into drive O,
the left hand drive. Boot up the system by turning the keyswitch
to RESET and typing after the prompt the line in boldface.

Standalone boot
: fde(0,0)unix

Part of the way through initialization, you will be requested to
press RETURN. Please do so. When the system finishes
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initialization, insert the blank disk labeled "User" (not the

master) in drive 1 and type the following command to format the
diskette:

# devetl df /dev/rfdcl

When this is finished repeat the procedure for the blank "System"

diskette. Now both diskettes are ready to be copied onto.

With the formatted "System" disk still in drive 1, type this
command to load the copy program from the Standalone boot
diskette:

# devctl cp /dev/rfdc0 /dev/rfdcl

After the prompt from the copy program appears, remove the
Standalone boot diskette from drive 0 and insert the System
Master (Disk 1 of 2). The slot at the edge of this diskette
should remain uncovered, so this disk is WRITE-PROTECTED. Now,
press return to copy the System diskette. Wait until disk
activity has stopped. ; : P S

Remove both diskettes from the drives. Put the Standalone boot
disk back into drive 0 and repeat the boot process (RESET and
type fdc(0,0)unix). Insert the formatted blank diskette labeled
"USER" into drive 1. Now, load the copy program again using

# devectl cp /dev/rfdcO /dev/rfdecl

and remove the Standalone boot diskette when the prompt appears.
Insert the User Master (Disk 2 of 2) in drive 0 and press RETURN.
When the copying is completed, remove the User Master from drive
0 and store both Masters in a safe place.

Now, with the User disk still in drive 1, insert the System disk
you have made into drive 0 and reboot the system. Every time you
boot the system, you will use the command line fdc(0,0)unix to
load UNIX and press RETURN as requested about halfway through the
process. After the "#" prompt appears, press <control - D> to
bring up normal WUNIX and login as "root". Next, use the command

# fsck

to _check the file system and fix any problems. Then logout using
<control - D> again, and login as "guest" and try out the system.
The chapter entitled "A Stroll through UNIX" will help you do
this.

In general, to copy or format diskettes you would use the
procedures outlined here. Once you have made your Working
Masters, you no longer need to use the Standalone Boot diskette
as the commands ioct!l, cp and df are stored on these diskettes.
For example, to make a backup copy of the User diskette, you
would follow these steps:
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$ sync
$ devectl cp /dev/rfdel /dev/rfdcO

inserting a formatted diskette for the backup into drive 0O before
pressing return. This copies the diskette in drive 1 to drive O.
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6.3. Copying Files

The copying of files between the two system diskettes is the same
as in the hard disk versions of UNIX., The cp command is used
along with the destination and source file. For example, to copy
the sleep command to the first system diskette, you could use the
following command:

% cp /usr/bin/sleep /bin

Both diskettes are part of the same filesystem. This allows them
to be used as if they were a single drive divided into two
logical devices. References to either diskette are made by
specifying their pathnames. Files cannot begin on one diskette
and end on another, because they are distinct devices.

Copying a file to or from the second of the system diskettes to
an unmounted diskette is somewhat of a problem, since the System
diskette must be present at all times. To get around this, the
desired files are copied to the System diskette and then to the
destination diskette. Remember to remove the temporary copy on
the System diskette.

Important Note on Changing (Mounting) Diskettes: the
UNIX system will not allow a diskette that is in use to
be unmounted. This includes the diskette where the
current directory is and any files that are currrently
open. The System diskette may never be unmounted.

Thus, to copy from a mounted diskette to an unmounted
one, after copying to the System diskette and using the
sync command, the you must use the cd (change directory)
command if you are not already in a directory on the
System diskette. For example, cd / would put you in the
root directory. Then it is possible to unmount and
mount diskettes on drive 1.

6.4. Extracting Files from the Dump Volumes

Every Series 83 system comes with five Dump diskettes. These
contain all of the files and commands that are present on hard
disk systems. Thus, the file unix in the dump volume expects to
find a hard disk as the default drive. Most, but not all, of the
other commands available to hard disk users are also available to
floppy only users. The technique outlined in this section is
also appropriate to hard disk users who wish to extract files
from dump volumes.

The first diskette of a dump volume contains a special directory
of the files stored on that volume. To display that directory,
the dumpdir command is used. Insert the the first disk of the
dump volume into drive 1. Hard disk users with only one floppy
drive will need to use drive 0 and substitute rfdcO for rfdcl
when it appears in this script. List the dump directory with
this command:
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# dumpdir f /dev/rfdcl

You may wish to redirect the output of this command to your
printer. You can do this by adding "> /dev/ttydl" to the above
cormand, presuming your printer is connected to port 1.

The dumpdir command produces a list of all the files on the dump
volume preceded by their i-node number. The i-node number
associated with each file is what is needed for the final step.
Make a list of the filenames and i-node numbers that you wish to
extract.

The restor command is used to extract the files. Before using
this command, make sure that there is enough room on the disk (or
logical device) that your current directory is in. Files that
are extracted will be copied into your current directory. The i-
node number will be used as the name of these files, rather than
their filename.

For this example, let us suppose that you have discovered that
you have been using ed when you could have been using ex, a
screen oriented editor. First, you need to enter a directory on
the first diskette. Since ex is a command, /bin would be an
appropriate directory for it. Changing directories is done with
the command

# ed /bin
Now, sync and umrmount the diskette in drive 1.

# sync
# umount /dev/rfdcl

Remove the User diskette from drive 1 and insert the first
diskette of the Dump volume. Next, use the restor command with
the options specified, followed by the filenames you wish to
extract. The filenames will be complete pathnames as they appear
in the dumpdir listing. For our example, this will appear

# restor xf /dev/rfdcl /bin/ex

The restor command will read the special directory on the first
dump diskette and "rewind". Then you will be asked which
diskette you wish to insert. The suggested routine is to insert
the last dump volume and search fromback to front. However, you
can extrapolate from the dumpdir listing. If the file you wanted
was listed near the beginning of the dump directory, try volume
1. If it was in the third quarter, try volume three.

If restor discovers that you do not have enough room on your
disk, it will tell you so and abort. When restor completes
successfully, you should change the name from the i-node number
using the mv command.
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For hard disk users: if you have made incremental dumps and are
restoring a data file, you will want to use the latest revision
of this file. This can be found by using the dumpdir command and
examining the dump directories starting with the most recent.

The first dump directory that your file appears in should be
used.
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Appendix A.
Manufacturer

Adds Regent

Amp ex
Anderson Jacobson

Ann Arbor Ambassador

Beehive

Codata
Concept

Control Data
Cybernex

Datagraphix
Data General
Datamedia

Datapoint
Dec

List of Terminals

Product Name

Series

100

20

25

40

60

60 no arrow keys
Consul 980

Dialogue 80

830

832

48 w/ destructive backspace
48 lines

DM5A

100

Superbee

Fixed Superbee

ITIm

Superbee w/ insert char
Microbee series
CTS-300

100

100 w/ reverse video
108 w/ 8 pages, “S/°Q
108 w/ 4 pages, “S/°Q
100 w/ printer port
100 no arrows

Slow 100

100 Slow reverse

456

XL-83

MDL-110

132a

6053

1520

Terak emulating 1520
1521

2500

3025,3025a
3045,3045a

DT 80/1

DT 80/1 in 132 char mode
3360

VT-100

VT-100 no am

GT42

VT-132

GT40

VTS50

Decwriter 1
Decwriter I1,I1,IV
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Abbreviation

regent
regent100
regent20
regent25
regent40
regenté60
regent60na
a980

dso
aj830
ajB832
aaadb
aaa

bh5
bh100
sbl

sb2

bh3m

bi
microb
cts300
cl00
cl00rv
cl08
cl08
cl00rvpp
cl00rvna
cl00s
cl00rvs
cdc456
x183
mdl110
dl32
dg6053
dnl520
terak
dml521
dm2500
dn3025
dn3045
dt80
dt80132
dp3
vt100
vt100nam
gtaz
vt132
gt40
vt50

dwl

dw?2



DEC (cont.)

Delta Data
Diablo

Dialup
Digilog
Direct
Execuport
Exidy
Falco

General Terminal
Hazeltine

Heathkit

Hewlett Packard

18M

Infoton
I1sC

Kimtron

Lear Siegler

VT50h

Old VT100

VT-100 132 columns, 14 lines
VT-100 132 columns
VT52

5000

1620

1640

(dumb terminal)

333

800/A

4080

4000

Sorceror as dm2500
Smart exidy

TS-1

100A

1000

1552

1552 w/ reverse video
1500

1510

1520

2000

H19

H19A ansi mode

H19 w/ keypad shifted
H19 w/ kypd shft, underscore
H19 w/ underscore cursor
2621a,2621p

2621 w/ 45 keyboard
264x Series

2626

2648a Graphics terminals
2640a

2640b

2621 48 line

2621 no labels

2621 no tabs

2621 w/ labels
3101-10

old 3101-10

400

8001

1200 modified owl

ABM 85

ABM 86

LSI ADMS

LST ADM21

LSI ADM3A

LSI ADM3

LSI ADM31

LST ADM2

LSI ADM42

LSI ADM3A+

a7

vt50h
ovtl1l00
vt100s
vt100w
vt52
delta
1620
1640
du

333
dsoo
ep48
ep40
exidy
sexidy
tsl
il00
h1000
h1552
h1552rv
h1500
h1510
h1520
h2000
hl1l9
hl9a
h1l9bs
hl9us
h1l9u
2621
k45
2645
2626
2648a
2640a
2640b
big2621
2621nl
2621nt
2621wl
3101
03101
i400
8001
intext
abm85
abm86
adm5
adm21
adm3a
adm3
adm31
adm2
adm4?2
adm3a+



Lear Siegler (cont.)

Microterm

Multiwriter
Netronics
Omron

Perkin Elmer

Processor Tech
Qume

Radio Shack
Soroc
Southwest Tech
Tab

Tektronix

Teleray

Teletec
Teletype

Televideo

old ADM31

Mimel ,Mime2

Mimel emulating 3a
Act 1V

Act V

Skinny Act V

Full bright Mimel
Half Bright Mimel
Mime2a emulating Soroc
Mime2a emulating VT52
Mimel emulating 3a

2

Netronic

8025AG

550

1100

1200

Sol

Sprint 5

TRS-80 Model I

120

CT82

132/15

132 w

132 w/ reverse video
132 w/ w reverse video
4012

4013

4014

4015

4014 in small font
4015 in small font
4023

4024,4025,4027

4025 17 line window

4025 17 line window workspace

4025ex,4027ex

3800 Series

3700

1061

1061 w/ fast PROMS
Datascreen

Model 33

Model 43

Model 37

950

925

old 912/920
912b,912¢,920b,920c
912/920 w/ 2 pages
950 w/ alternate pages
950 w/ 4 pages

950 bare

950 no standout

950 w/ 2 pages

48

oadm31
mime
mime3a
act4

act5
act5s
mimefb
mimehb
mime2as
mime2a
mime 3 ax
mw?2

netx
omron
pe550

fox

owl

sol

qume>5
trs80
soroc
ct82
tabl32
tabl32w
tabl32rv
tabl32wrv
tek4012
tek4013
tek4014
tek4015
tek4014sm
tek4015sm
tek4023
4027
4025-17
4025-17ws
4025ex
t3800
t3700
tl061
t1061f
tec

tty33
ttys3
tty37
tvigs0
tvig925
tvigl2
tvi

tvi2p
tvi950-ap
tvi950-4p
tvigs0ob
tvigS0ns
tvig9s02p



Televideo (cont.)

Terminet
Texas Instrument

Visual

Volker-Craig

Xerox
Xitex
Zenith
Zentec

950 w/ 4 pages

950 w/ reverse video

950 w/ rv 2 pages

950 w/ rv 4 pages

1200

Silent 700

Silent 745

Onni 800

200 w/ reverse video, insert
200 w/ function keys

200 no function keys

200 w/ reverse video

200 using inser charactor
404

404 w/ standout mode

404 w/ standout & no arrows
303a

303

1700,1720,1750

SCT-100

Z-19

30

49

tvi9504p
tvi9S50rv
tvi950rv2p
tvi950rvap
1200
ti700
ti745
ti800
vi200rvic
vi200
vi200f
vi200rv
vi200ic
vc404
vc404s
vc404sna
vc303a
vec303
x1720
xitex
z19
z30



Appendix B. Switch Settings
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FRONT PANEL

w 00 N O 0 D

11
12
13
14
15
16
17
18
19
20

CLK-24C
EPROM-64K
SI04/DMA #4*
SIO4/DMA #3*
SI04/DMA #2*
SIO4/DMA #1*
———DMEM-256KP #10*——
—WDC (DISK 2)
—DMEM-256KP #9
SEL. CHAN.
——DMEM-256KP #8*
——DMEM-256KP #7*
FDC (DISK-1)
CPU/68000 (83/06,12)
CPU/68000M (83/20
———DMEM-256KP #1
————DMEM-256KP #2
————DMEM-256KP #3*
——  DMEM-256KP #4*
~————DMEM-256KP #5*
———DMEM-256KP #6*

FAN

Fi

NOTES: 1) Boards followed by "*" are optional.

REAR PANEL
CONNECTORS

REAR PANEL

2) Locations shown are approximate, and need not be adhered to
exactly. However, CPU/68000 or CPU/68000M should be in the

slot shown.

3) Never install or remove any board with the power on.

gure Al. Suggested approximate board Tlocations in system.
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CABLE TO

REAR PANEL (IDENTICAL CABLES FOR ALL CHANNELS)

STRIPE ——=// CONNECTORS

4

e

SECOND SERIAL 1/0 BOARD (OPTIONAL)
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[AXAXAXA)
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PORT 7 | oMA /0 ADOR l PORT 5 PORT 4
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N

"> FACTORY CONFIGURATION (FOR CONNECTION TO TERMINAL)
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INTERRUPT JUMPERS (SAME SETTING FOR BOTH FIRST AND SECOND BOARDS)
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|

Figure A7. Switch and jumper settings for SI04/DMA serial I/0 board(s).
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INTERRUPT eme sosce o
JUMPER \J lo .0 oooool

STRIPE// CABLE CONNECTED IN
OPTIONAL : PARALLEL TO ALL DRIVES

4

CONNECTOR CONNECTOR CONNECTOR A
TO DRIVE 1  TO DRIVE 2 TO DRIVE 3

\INSTALL ONLY IF DRIVE 3
CONNECTED (OPTIONAL)

INSTALL ONLY IF DRIVE 2
CONNECTED (OPTIONAL)

INSTALL ONLY IF DRIVE 1
CONNECTED (OPTIONAL)

TYPE 9637 INTEGRATED CIRCUIT
(INSTALLED IN ALL CASES)

ol[Emeln

<@ SWITCH SETTINGS -

O! 2 34%671

Figure A8. Switch and jumper settings for WDCl board 1 - Hard Disk Controller
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Figure Al0. Switch and jumper settings for FDC-1 floppy disk controller.
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A
Archiving, 31

B
Backing Up Floppy Diskettes, 32
Backing up

hard disk, 29
Backup

floppy, 40
Baud rate

changing, 25
Boot

example, 34
Booting

hard disk, 17

Cc
CPU cabinet, 5
CPU/ 68000, CPU/68000M, 2, 3, 52, 53
Cache

floppy disk, 38
Changing baud rate, 25
Configuring WNIX, 20, 23
Connections

floppy disk, 8
Copy

diskette files, 43

floppy disks, 41
Creating new accounts, 26

D
DMEM-256KP, 2, 54
Delete, 23
Direct Copy, 31
Directory, 22

home, 27

making, 27
Disk cables, 7, 8
Dump

extracting files, 43
Dumping the Hard Disk, 30
Dust, 4
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EPROM 64K, 2, 55
Environment, 4
Extracting files, 43

F
File system check

fsck, 34
Fixing hard errors, 34
Floppy Disk controller,
Floppy Only WNIX, 14,

’

38

Floppy diskette set, 40

Floppy disks, 8
Floppy
copy, 41
initialization, 40

making a file system,

system disk, 39

user disk, 39, 40
Floppy-Only Subset, 38
Floppy-Only WNIX, 38
Formatting floppy disks
Formatting

hard disk, 33
Free list, 34

G
Ground
electrical, 4

H
Halting execution, 23
Hard disk controller,
Hard disk

location, 5, 9
Hard disks, 9

|
Tncremental dumps, 30
Interleave, 33

L

Listing, 22

Locking lever, 9

Log-in, 20

Logical organization
hard disk, 28

Login id’s, 26

3,

37
3, 60

32

41

58,

59
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Mail, 20

Make file system
mkfs, 34

Media cabinet, 7, 8

Memory, 2

Memory management, 3

Memory map, 2

Moisture, 4

Mounting, 32
diskettes, 43

Multi-user mode, 17, 19

0
Ownership
change, 27

P
Partitions
hard disk, 28
Pathname, 22
Port names, 25
Power, 4
Printing, 22
Problems Booting Floppy UNIX, 15
Problems Booting Hard Disk UNIX, 17
Problems
hard disk, 18
set-up, 12
Protection, 17

R
RED STRIPE, 6, 7, 8B
RESET, 27

RUIN Light Off, 13

Real Time Clock, 3, 56
Redirection, 21

Restor, 30, 35

Restoring hard disks, 34
Root, 22

Rubout, 23

S

SIo4s/omA, 3, 57

Setting baud rate, 21, 25
Standalone boot disk, 41
Standalone diskette copy, 41
Stop execution, 23

Swap, 29

Swap area, 28

Swap device, 39
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Synec, 27

T
Tape Archiving, 31
Turning off, 27

EK:

IX, 19

w

Working masters, 41
Write enable, 40
Write protect, 41
Write-protect, 41
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Svystem 83 Apprlication Note #1: Bad Blocks

From time to time, it 1is possible that bad spots will
develor on the Wichester disk. The followineg applicaticn
note details procedures for handlins this situation.

The device driver code for the Winchester disk drive will
signal the pPresence of a pPossible bad spot by refusing to
read it, and by printine a HARLD ERROR messase on the svystem
console. Please Jot down the “block number” (usuallwy
labelled “bn”) which was flassed as bad. It will te needed
in order to complete this procedure.

First of all, note that there are three types of errors
which may occur in oprperation of the hard disk. First, there
are soft errors. These are so-called recoverable errors,
which means that the driver attempted the operation asain,
and succeeded. Messages are normally not printed on the con-—-
sole in the case of soft errors, but a flas to print all
errors may be enabled if that is desired. See devctli(l).

The second tvpe of error is the CRC error, which is indi-
cated bv a HARD ERROR messagse on the conscle. A CRC errcor
means that the Cvclic Redundancy Check brte read off the
disk does not match the CRC calculated from the data cominse
off the disk. While these errors are usually non-—
recoverable, they are usually not indications of permanent
bad srPots on the disk. If an error of this tvrpe is encoun-—
tered, the bad block should be returned to the free list,
and the next time it is allocated by UNIX®x , it will be
written with brand new data and a correct CRC for that data
will be written, eliminatine the “bad spot~”.

The third trpe of error is the permanent hard error. which
does not 90 awavy when the data field of the sector is
rewritten. Sectors which contain permanent bad srPots must be
removed from further wuse. This 1is done by running the
badblk(1) utility, which will enter the srpecified bad block
inteo the bad block mar for that drive, remaprrPing it so that

——— e —— s oo S (oo S0 G S S S s e S S S o SO0 S S

#UNIX is a Trademark of Bell Laboratories.
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it will no lonsgser be accessed.

The last two tvypes of problem brine up a auestion: what do I
do with the file that contains the bad block? The file
should be removed, in order to set the bad block back on the
list of unallocated blocks, and thern dealt with according to
the twoe Procedures above...either rewritine by creating a
new file. or remarpPing bv using badblk(l). If the file con-
tainina the bad block is unknown, it may be determined bv
using the icheck(1l) and ncheck(l) utilities.

The followins is the procedure: First, run

icheck -b <blocknumber> /dev/<{device>
to @et the inode asscociated with the bad block, then

ncheck —i <inode> /dev/<{device>
to get the filename associated with that inode. If 1icheck
fails to 9ive a inode number, the block is either unallao-—
cated or an inode itself. It is important to determine
which, because if the block is unallocated, there is no loss

at all in the file svystem, whereas if it is an inode, ur to
8 files may be lost.

Te determine if a bad block is in the inocde section of the
disk, use the adb(l) utility to determine how manvy blocks
are used for the i-list. The pProcedure is as follows:

adb /dev/<device>

ADE responds with:

a.out file = /dev/<{device> — warnins: not in a.out format
cannot orPen core
ready

You tvype:
2007d

The number that ADE responds with is the number of blocks
reserved for the i-list. Leave ADB by tvyepins:
$q

These blocks are reserved at the very besinnins of the disk,
sequentially, so if the bad block number is less than or
equal to the number siven by ADE, the bad block is in the
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inode area. If ¢this is the case, all the files resdine in
that inode block could be lost (maximum 8). The way to con-
vert a block number to the inode numbers residins in that
block is to take the block number, subtract 2, and multiely
by 8. The result is the first inode in the block. For exam-—
ple, block 15 is bad. This means that inodes 104-111 are
possibly affected.

After the apPpPropriate btad block handlins procedure has been
followed, the fsck(l) utility, which will rerair anv damase
that misht have occurred to the file svystem. After this has
campleted, anvy lost files should be restored from the most
recent backur.
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Svstem 83 Apprlication Note #2: Settins the time,
date. and time zone

1. The time and/or date is wrons.

The problem: The time is wrons. The UNIX# date(1l) command
gives the time, as UNIX sees it. This time is maintained
internally, and updated on every clock tick (the clock rate
is 64 hz). This means that if the svstem is turned off, the
time will stop urpdating as lone as the system is down.

The solution: Dual Svstems makes a real-time <clock/calendar
module, which is included with every svystem. The utility
clk(1l) will allow the UNIX time to be set from the real-time
clock. The command /etc/rc(S) file, so that the time will be
set when comine up in multi-user mode. Sometime the UNIX
clock does not keer Perfect times runnins the “clk -s” com—
mand will correct the UNIX clock.

2. The time and/or date is wronag on the real—time clock

The pProblem: the time on the real—-time clock/calendar module
is wronsa. The “clk -s”“ command has been run. and the UNIX
clock is still wrons.

The solution: The clk(1l) utility allows the real—-time clock
to be set. The command “clk” will give the time as it is
stored in the real—-time clock. The command “clk” with a date
strineg will set the clock board to that time. This procedure
is described fully in the UNIX Prosrammer’s Manual, Volume
1.

3. Time Zone is incorrect.

The pProblem: The svystem keeps telline vyou the time is in
PDT, when vou are in a different time zone.

——— ——— t— ——— — " o —— — — " —— S S~ T———t——
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The solution: Inform the svystem that vou are in a different
time zone. This pProcedure is more tricky, so be very care-—
ful. First, determine the time zone vou are in. The UNIX
timezone variable contains a number (in minutes) of how manvy
zones west of Greenwich vou are. The Pacific time zone is &
hours differents thus the time zone variable is 430. Deter-—
mine this number in hexadecimal by usins the desk calculater
prooram dc(l) as follows (assume Central time, timezone =
3&60):

# dc Call up the desk calculator

360 160 P Tell it to print 480 with outrput radix 16
168 The answer is ‘1487, in hex.

q Leave the desk calculator

Now, patch the UNIX timezone varible usins adhb(1l):

# adb —w /unix /% Call up adb, with instructions to modifvy Zuni:
a.out file = /unix /# ADR sives welcoming information

cannot oPen core /% about the two files it uses,

ready /¥ and teels vou it is ready

timezone?D /% Ask for current contents of timezone variable
~timezon: 480

timezone?W 148 /% Write new contents (must enter in hex)
~timezon: Ox1EOQ = 0x168

timezone?l /% Verify new contents by printine in decimal
~timezont 360

$9 /% Leave ADB.

#

Now, the next time you boot UNIX, the date will be correctly
handled. Note that the time will be the same (relative to
GMT) until “¢clk -s” is run, so the local time will be wronse
until the “clk” pProgsram is used to record the correct time.

One additional note: should yvyou be located in an area where
Davliisht Savines Time is inarpropriate (in other words, it
never haepens), another variable, called “dstflas’, should
be chansed. The flas is 1 for areas where Davlisht Savings
occurs, and O for zones where it does not. Use the above
procedure to pPatch “dstflas’ with adb, should it be neces-
sarwy,
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Svystem 83 Apprlication Note #3: Floppy Diskettes

Some confusion has arisen with the use of flopPy diskettes
with the Svystem 83. The svstem uses 8" soft-sectored
diskettes. and the preferred formattine method 1is double
sided, double densitvy, 512 brtes per sector. A1l diskettes
must be formatted before thevy are used on the svstem. If a
diskette 1is formatted incorrectly, or not formatted at all,
the devctl (1) or diskformat(1l) utility should be called to
do this. If no special parameters are specified, standard
UNIX pParameters as mentioned above will be used.

For a diskette to be written (or formatted), it must be
write enabled. Attemptina to format a write pProtected
diskette will sive an error messase that does not neces-
sarily indicate the nature of the problem. So if the mes-—
sage “formatting failed” arpears, check the write tab first.
Note that 8" diskettes must have a foil tab covering the
write pProtect cutout in order to be write enabled. (The
write pProtect cutout is on the bottom risht-hand side of the
diskette. Some lower—quality 8" diskettes do not have this
cutout,. which means that they are alwavs write enabled).
PLEASE NOTE: on 8" diskettes, the foil tab means that the
diskette is write enabled, in direct contrast ¢to S*
diskettes, where a tab is normally installed to write Pro-
tect the diskette.

Important formattine informationt [Diskettes supplied with
the Svystem 83 do not fully comply with the IBM standard for
formatting. A fully standard IBM diskette. formatted in dou-
ble density, is formatted as follows:

Track O - sinegle density,. 128 byvyte sectorss
Track 1-76 - double densjtv 256 byte sectors.

A tvrpical microcomputer system (savy a CP/M system) will alsa
allow Tracks 1-76 to be formatted double density S12 bvyte or
1024 bvte sectors. Svystem 83 diskettes are formatted as
S12-bvyte double density on tracks 0-76, and thus are not
directly compatible.

For purposes of transferrine data between systems, the
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microcomputer industry has settled on the one truly standard
format, 128-bvte single density, sinsle sided diskettes. The
Svystem 83 conforms to this standard. Note, however, that
UNIX will write a diskette double sided if it is double
sided, and furthermore that singsle-sided drives are not
carable of readins any double sided diskettes. So» to make a
diskette that is assured of being compatible with other svs-
tems. remember to insert a sinsle-sided diskette.

For the special case of transferrins files from a CP/M svs-—
tem to UNIX, a wutility is available from Dual Systems to
allow this to be done. The prosram treats the CP/M diskette
(128-bvte: sinale density only) as a UNIX archive and
extracts the reauested files from the archive. This Prosram
is available uron special reauest onlvy.
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Svystem 83 Apprlication Note #4: Readine from and
Writins to Feripherals in the Svystem 83

Accessins absolute memory locations and 1/0 ports is a
touchv subiect with an orPeratins svstem 1like UNIX#* peri-
pheral devices not supported by Dual Svystems, but providine
such access circumvents all svystem security. Therefore we
do not recommend usins any of these techniaues unless abso-
lutely necessarv. Furthermore we can take no responsibility
for anvy damage done to the svystem due to use of these tech-
niaques.

For multi—-user systems, a system call, phys(2) is pPro-
vided which should make the pProcedures described in this
note unnecessary. Please refer to the UNIX Prosrammer‘s
Manul, Volume 1 for documentation on this call, and use this
before attemptine any of the other methods.

Use these methods with extreme care. Modifvine anv
memory locations may crash the svystem. Anry access to the
disk controller mavy cause loss of data.

I1/0 parts and Memory Locations

The 68000 does not distinsuish between I/0 rports and
memory locations, however the S$-100 bus does. On all System
83 computers memory locations 7F0000 throush 7FQ0FF access
the 1/0 ports. This translation is done in hardware and
cannot be chansed. We will describe the general way to
access memory. The 1/0 ports can be found at the abave
memcory addresses,

Usine System Calls to access memory (from "C")

The orerating svstem is capable of treatineg main memory
as one large file. The standard svystem calls open(2),
1seek(2), read(2), and write(2) (see Section 2 of the UNIX
Progsrammer“s Manual) can be used tc¢ access memory locations.
The file is called /dev/kmem for kernel memory. One must be
a supPer—user to orpen the file. Either vyou must be lcoged in

S — S oo (o So— T~ S S Y S — ———————— {— f—t— —

#LUNIX is a Trademark of Bell Laboratories.
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as root when vou execute the prosram or the eprosram should
belong to rocot and have the set wuser id bit set. (See
chmod(1) ) Then anvone (with execute Permission) mavy run
the program without being logsed in as root.

Since two svystem calls are required for each access,
this 1is not a hish srPeed techniaue. ApProximately 400
accesses can be preformed per second includine overhead for
procedure calls. This was measured on the code listed at
the end of this document.

The followine declarations are needed:

int fds /% file descriptor for /dev/Kmem #/
char bufl1];s /% one character buffer for data bytes #/

The pProcedure for readins a byte is as follows:
Oprpen the file:
fd = orPen (“"/dev/kmem", 2) 3

This orpens the file /dev/kmem in mode 2 for both readins and
writine. If only reading is to take place then mode O should
be used.

Then seek to the desired address:
1seek (fd, addr, 0O) 3
The O srPecifies that the address is to be calculated from the
beginnineg of the file (from address O).

Finally the read can occur:
read (fd, buf, 1) 3
This fills the one character buffer "buf" with the byte at the
desired address.

After another l1seek, writine is done in a similar manner:
write (fd, buf, 1)

Note that oren(2) only needs to be done conce. An
lseek(2) must be done before each read(2) or write(2).
Alsa, each of the above functions returns some value which
in general must be checked to detect error conditions.

The code at the end of this section, "mem.c", is a
rudimentary packase which will preform all these functions.
Initmem must be called only once to orPen the file. Then
Readmem and Writemem will read or write one bvte from the
desired address. The followine header,. "mem.h"s must be
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included so other programs can communicate with "mem.c" if
vyou wish to compile them serparatelvy.

char readmem ()3
int initmem ()3

Another method is available if hish srpeed 1is needed,
such as for s9rarhics boards. There is a JumpPer on the
CPU/&8000 board which prevent proarams running in user mode
from accessing svystem memory includins I/0 eports. If it is
absolutely necessary to access ports in this manner then
this JumrPer can be removed and "C" pPointers can access
memory directly. We urgse vou not to use this method because
it removes all eprotection from the svystem. Without this
JumPer anvy pProsram can inadvertently crash the svystem if a
pointer ever gets misused.
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#include <stdio.h>

/% primitives for readine and writins from absoclute memory addresses #/

/% static external vars, at least fd must remain valid between calls 3#/

static int #ds /% file descriptor #/
static char bufl11; /% one character buffer for data bvytes #/
/%

# This function must be called before any of the others. If it
# returns a nesative number then the file could not be oPened.

# Usually this is because the code must be executed as a super—user.
*/

int initmem ()

{
return (fd = open ("/dev/kmem", 2))3
)
‘char readmem (addr) /% read a bvyte from addr */
lone addrs
{
if (1seek (fd» addr, Q) < 0) { /% seek to address #/
printf ("READMEM: Unable to seek to address: %“x0, addr)s
exit (0)3
3
if (read (fd. buf. 1) € 0) ( /% read one bvte #/
printf ("READMEM: error on read0)s
)
return (bufl[01):
)}
writemem (addr,. bvyte) /% write bvyte to addr #/
lone addrs
char bytes
{
if (1seek (fd, addr, 0) < 0) ( /#% seek to addr #/
printf ("WRITEMEM: Unable to seek to address: %x0, addr)s
exit (0)s
)
bufl[O] = bvytes
if (write (fd> buf, 1) < 0) ( /% write one bvte %/
printf ("WRITEMEM: unable to writeO)s
exit (0)s
)
b
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Vi iy end S B o m}iﬁ;{i’\: f j ;
[ASTRT, -‘Tﬁﬁ;f.‘,'/ﬁﬁ(.amb LINIA (58 0T DSKETTE o
Standalone hoot - ;v,,¢f;;;:”,ds

.type "Lgp(B;BQstand/hdfoﬁnaﬁ")<LCR>

512 byte double density
fdc(0,0)stand/hdformat

ILoading ét 0x1000: 17904+7180+4770 (approximate numbers)
Type RETLRN to start at 0x1000 (hit RETURN)

s s o s e < e

. select drive a<5~4~— +ype d

s. seek test
r. read data
f. format drive

.

a. auit
drive number? [0] ' (hlt RETLP@G) 61“iby“ﬂi35l/ sedects
selecting drive O drire ﬁfj
d. select drive - ‘ -
s. seek test
r. read data
f. fnrmat drive
q. quit :
which? C(hit e
-->f, format drive —
drive 0 formatting
standalaene formatting procedures?(v/n] (hit ;&;)
write and verify data (diskette)?[y/n]l (hit Ty™)
ready, to format drive?ly/n] (hit Ty™)
starting forrratting —
track (0....243) no bad sectors(0] (track numbers increase to 243)

farmmﬂﬁhj Se.sslan C&DmPlb

_________________ ">V Ve R, et~
. select drive %> _

s. seek test b

r. read data

f. format drive

.



which? (N1t Qo
-=>0. quitting i

,%Standalnne boot

ie
.

. & 4. Reset the system by turning the keyswitch to the reset position
15N D momentarily. (N SELT  STANOALOME VNS BosT LrseETTE
. gob‘, - ‘, .
ngféf* . “Standalone hoot ; EANNS
.{\&Lb : : (type "fdel( Juni ")
{1‘1 ST I R g I v SR S

40

512 byte double density %
12

fde(0,0)unix
ca e+
. Loading at 0Ox400: S832+5124+34094 (approximate numbers)
- Type RETURN to start at 0x400 (hit RETULRN)
WRERTIRT TER IS
68000 Unix - March 1, 1982 gﬁ)\\(ﬂﬁ
(C) Copyright 1981 - Unisoft Corporation

Dual Systems STANDALONE FLOPPY UNIX FU-1.4.2-181282 [P D Prio A L

2O — T
User mem = 196608 v TEST wity, @
protected swap mem = 27648 At V“Tﬁfffgjﬁgff’
T’ unprotected swap mem = 196608 (orhﬁfqher) “”ﬂ“f"“°
double density, 512 bytes per sector CWPYVAA |
4. dh ports o =\ (4 per SI0O-4/CMA board) L
A (type "badblk /dev[gppﬁ@g/xxxkﬂiijﬁ..l zzzz")
ENTER. BAD BLOcC K (xxxx ... zzzZ represent bad block numbers )
ﬁJuﬁﬂgﬁﬂlaﬂﬁdC>ﬁJb%Aﬁ@yizfound ditinq formatting and located on the )

= A - front label of the harddisk)
ZBEFORE AND 1 AFTER USE BAD BLOLK CALLLOLATION

CALLULATE ek, ¥
c TED Block ¥, U= et /dev/rgbffa 18144 8 168")

isize = 5800
m/n = 8 168

" , (tvoe "mkfs /dev/rabfc 18144 8 168")
* (type "fsck -y /dev/rqbﬁa /dev/rgbfe")
/dev/rqb0a
File System: Volume:
» phasé 1 - Check Blocks and Sizes
*%* Phase 2 - Check Pathnamnes
*® Phase 3 - Check Connectivity
*#'Phase 4 - Check Reference Counts
5

/—’quhase - Check Free List
/i:ﬂ files 1 blocks 17416) free



N,
,

T N T fgﬁ\h

File System: Volume:

f; -
. pege Z of s
** Phase 1 = Check Blocks and Sizes
** Phase 2 = Check Pathnames
** Phase 3 = Mhoek TConnectivity
** Phase 4 = Check Reference Counts
_ ** Phagse 5 = Check Free List
‘@vnes 1 blocks 17416 free
# (type "SM") Lkifi (uv,,u;.r"‘ _r‘m(,;;,
# (type TSWNC) ¢ foer o

5. Reset the system by turning the keyswitch to the reset pos:tlon

ARSI

rnmnentarlly.

.Standalone boot stand frectar
(type "fdc(0,0)stand/restos")

512 byte double density
l_oading at 0Ox1000: 23372+4556+29236

Type RETLRN to start at 0x1000 (hit RETLRN)

restor |

Input device in the form ’dev(y,z)': (type "fdc(0, oxr)
Output device in the form ‘dev(y,z)” (tvpr "gb(0, 0) )
lLast chance hefore scribbling on qb(D Q) -

\ranove standalone disk)
(insert Volume 1 0Of 5)
(hTt RETURN) e
512 byte double density -
. \9-11 minute wait loadina)
Mount volume 2 (remove Volume 1 of 5)
(insert Volume 2 of 5)
(it REﬂJﬁﬂ
(9-11 minute wait loading)
Mount volume 3 (remove Volume 2 of 5)
' (lnoert Volume 3 of 5)
(hit RETUWN )
(9-11 minute wait loading)
Mount volume 4 (remove Volume 3 of 5)
(insert Volume_ . 4 of 5)
(hit RETUTY)
(9-11 minute wait loading)
Mount volume S , (remove Volume 4 of 5)
%%ggsrt Volume 5 of 5)

ﬂJ%ﬂ)
(9-11 minute wait loading)

End of Volume



TRPUT devite in The SO0m Loty ,j)/_.. Tgrore: Thy wWesss

6. Reset the system by turning the keyswitch to the reset position
‘momentarily.

Standalone boot '
3 (hit@gm‘)
gb(0,0)unix

Ldading at 0x400: 60720+6024+38952
Type RETLRN to start at 0x400 (hit RETURN)

68000 Unix - March 1, 1982
(C) Copyright 1981 - Unisoft Corporation

mem = 20480 + 393216 (assuming qty 2 ODMEM 256)

4dh ports (assuming qty 1 SI0-4/0MA)
[dev/qb0a
File System: Volume:

** Phagse 1
#*% PDhgge 2
** Phase 3
4
E

Check Blocks and Sizes
Check Pathnames

Check Connectivity

*% DPhase - Check Reference Counts
FREE INODE COUNT VRONG IN SUPERBLK

F1X? .type "yes")
L)

#%* Phase 5 - Check Free List
FREE BLK CONT WRCONG IN SUPERBLK

FIx? .type "yes")
492 files 12600 blocks 4817 free '
kxxxe BOOT UNIX (ND SYNC!) ##%xx

7. Reset the system by turning the keysw1tch to the reset position

2,645
rnomentarlly. inwo}f 5%{
Standalone boot %k
: ot (hit RETUEN)
ab(0,0)unix (D\’b“l. )

l.oading at 0Ox400: 60720+6024+38952
Type RETULRMN to start at 0x400 (hit RETURN)
SRR IR

68000 Unix - March 1, 1982
(C) Copyright 1981 - Unisoft Corporation

mem = 20480 + 393214 (assumina aty 2 CMEM 256)



ab (0,0 unix ‘ : ‘ ﬁg'ﬂﬁ@- 3 {{M
l.oadinaq at 0Ox400: 40720+60244+38952 .
Tvpe RETURM to star!t at 0x400 (hit RETURN)
68000 Unix - March 1, 1982
(C) Copyright 1981 - Unisoft Corporation
mem = 20480 + 393216 ~(assuming qty 2 CMEM 256)
4dh ports (assuming qty 1 S10-4/DMA)
/dev/qghb0a .
File System: Volume:
** Phase 1 - Check Blocks and Sizes
#% Dhagse 2 - Check Pathnames
** Phase 3 - Check Connectivity
** Phase 4 - Check Reference Counts
L Phase 5 - Check Free List
97 flles 12600 blocks 4817 free 777U 85T FILES iwiTH MANVALY

voi 142 MR ud on Crs5k

~/dev/qb00

File Svatem: Volume:
RT Phase 2 - Check Pathnames

*%* Phase 3 - Check Connectivity -

** Phase 4 - Check Reference Counts -

e Phase 5 - Check Free List

2 files 1 blocks 17416 free (approximate numbers)

Dual Systems 83/20 with Uniplus+ Version 7 UNIX

- ono .

Login: . (type "root?)

Password: (type m?ro&??“)

>> <<

>> messaqe <L

>> ‘ <<

1 (insert On Line Manuals disk
‘ Ttype ™ su bin")

$ ‘ (type TERF xvf /dev/rfdel")

double density, 512 bytes per sector

Tar: blocksize = 40

x /usr/man/catl/adb.l, 19284 bytes, 38 tape blacks

x /usr/man/catl/admin.l, 16686 bytes, 33 tape blocks
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G043 SI04H3 1 S104831 510042 SI0A83 ) STOARR1 S104631 5104821 2100421 SI00ES SIOA4T IS 10RNE 1A

441 SI0 1 ST004A | ST0AA1SI0A84 1ST0AHA1STNARA 1 SINASA | STNARE | ST0ANA 1 SI0MRA1 BINARA 1S T N4A S T0ARA!

¥ i ¥ 1 ¥ 1 § 1 1 l ] 1 H 3 7 §

2 Z ; 5 E T T
Lo : ! ! MC G ! ! ! ! ! ! ! ! : ! é
R T T S S S T ST ST ST R : T
T T T S S S S S S S T T
PROIIE IDNE IDVE TDYS ! ' 1t .
o A MEM iDMEM !
PROMGETT 1 1 0 IGBIT IGBII- ! ! IGHDHD (SMDHL (SNDWD (CHDRD MDD (SMDHD SHIHZ (SHDH2 |
VEGOTI DI OTI DTL DTI UNTI OTI GOTI UGTI NTI OTI BTD MDD (DI OTI BT
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! egandl

T 2 Dual Systems CLE-24 clock hoard

DMEH = Dyl iw tems 254K Tvnamic RAM parity resst port

ITL = SPL Technoloaizs DMA Tape controller

FIE = CompuPro Disk I 8 inch fleeey disk controller hoard

ComeuPro Disk I1 SA4000/Fuii2210 disk controller boards (Incl Channel Selector board)

= Morrow Desians HDC/DMA st504 disk controller hoaprd

= Ttz Electronics. Inc. Cartridee tape controller

812 = CompuPro Interfacer T serial interface

S104 = Mgl Systems SIN-4/IMA serial interface

o= ﬁua? Sestems SMD disk rna*ra¥lar baards \ -

1R

‘1-d951unatiﬂn of the form {mnemenici®{number> indicates
ttists pocurrences of a rarbicular beard {and uSﬁOCI&tAd part

Toae ¥,

817 of these addrezces are in the 7Fux00 to 7FoFF rance.
wnd oare 3iven port address is the last twe disits of that address
epras zed the value of xx is less than FF.

I+ iz very imeortant to know that the ranse 7FFFCO to
TEREEE iz recapved by the Memory Manasement Unit. and as such
ST NOT BE LGED

RPN A




WARRANTY

Dual Systems Control Corporation warrants the equipment covered
hereby to be free from defects in material and workmanship for
twelve (12) months from date of original shipment to purchaser.
During this warranty period Dual Systems will repair or replace
defective equipment FOB its place of business without charge to
purchaser.

This warranty applies to defects arising out of normal use and
service of the equipment as specified by Dual. This warranty
does not cover abnormal operation of the equipment, accident,
alteration, negligence, misuse and repairs or service performed
by other than Dual authorized representatives. Purchaser shall
upon request by Dual furnish reasonable evidence that the defect
arose from causes placing a liability on Dual.

The obligation of Dual under this warranty is limited to repair
or replacement of the defective equipment and is the only
warranty applicable to the equipment. Dual shall not be
liable for any injury, loss or damage, direct or consequential,
arising out of the use or inability to use the product. No
changes in the warranty shall be effective without the prior
approval in writing of both parties. This warranty and
obligations and liabilities thereunder shall replace all
warranties or guarantees express or implied including the implied
warranty of merchantability.

Dual Systems Control Corporation
2530 San Pablo Avenue
Berkeley, California 94702

(415) 549-3854



	000
	001
	002
	003
	004
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	A-01
	A-02
	A-03
	B-01
	B-02
	C-01
	C-02
	D-01
	D-02
	D-03
	D-04
	E-01
	E-02
	E-03
	E-04
	E-05
	E-06
	F-01
	X-01

