START HERE !

This binder contains everything you need to know about ihstal]ing XENIX
and running XENIX programs. |

# Before You Begin:

NS U Gheck..the,.(:gmpatiblaHardwa;@..&@EﬁO,llQEEhE.‘,..u, e e

Release Notes in this binder before making any
hardware modifications to your systemi.

2 - TReadthe“Installation Notes” in the Release
Notes.

3 - Glance through Chapter2, “Installation Procedure,” vy
in the Installation Guide, also in thisbinder. Then, ’
use that chapter to help you install XENIX.

4 - Refertothe appropriate section in the Release Notes
on any question you might have. The Release Notes are
made up of different sections grouped by topic.

® If you've never used XENIX, refer to the Introduction To XENIX in this
binder. It shows youhow to use some of the basic XENIX commands.

e The Release Notes contain important information about your system.
Refer to them if you have any questions.

e For information on operating your system, including how to add
terminals, line printers and other devices, and perform system backups,
see the Operations Guide.
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Release Notes
SCO XENIX System V
Operating System
Release 2.2.3
February 29, 1988

1. Preface

This document contains important information about the SCO
XENIX System V Operating System Release 2.2:

e Installation Notes

o Software Notes

¢ Documentation Notes

e Compatible Hardware

e Common Questions and Answers

e Updated replacement manual pages.

These notes are organized into sections by topic. Thereis a section
for notes about system installation, a section for system user’s notes
that should be read by every user on the system, a section of notes of
interest to.the System Administrator, and sections on using various
tools and peripherals such as DOS, networks, printers, tape drives,
hard disks, etc.
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Note

Please read through the Notes About Installing Your
Software section of these Release Notes before installing the
XENIX System V Operaling System. Also, please read the
sections of these notes pertaining to any peripheral devices
such as printers, tape drives or any other hardware you are
installing.

Also, please note that certain hardware configuration
information included in Appendix A of these notes may be
required for successful XENIX installation. Please refer to
those sections of Appendix A that apply to the hardware in
your configuration if you have difficuity,

We are always pleased to hear of users’ experiences with our product,
and recommendations of how it can be made even more useful. All
written suggestions are given serious consideration.

The manual pages fd(HW), diskep(C), dos(C), dtype(C), and
mkdev(C) have been updated and replacement pages are included
with these notes. Please replace the existing pages with these updated
ones.

X(G-2-29-88-4.1.1/2.2.3 -2- The Santa Cruz Operation
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1.1 Contents of the Distribution

The XENIX System V Operating System Release 2.2 is distributed
on the following 96tpi floppies:

Volumes N1-N3 (N1-N2 on 286 machines)
Volume Bl

Volumes X1-X3

Games (Optional) - Volume 1

The XENIX System V Operating System Release 2.2 is also available
on the following 48tpi floppies:

Volumes N1-N7

Volumes B1-B3

Volumes X1-X10

Games (Optional) - Volume 1

The XENIX System V Operating System Release 2.2 is also available ™

on the following 135tpi 3.5 inch floppies:

Volumes N1-N6
Volumes B1-B2
Volumes X1-X5
Games (Optional) - Volume 1

The software is grouped into packages that are listed in the next
section, “Packages In This Set.” :

1.2 Packages In This Set

The XENIX System V Operating System software is grouped into
packages. This makes customizing your system easier, since you can
use the custom(C) utility to add or delete groups of programs that
haverelated functions.

For example, if you do not want to use your sysiem for
communications, you would not install the UUCP package. If you
install a package, then change your mind later, use custom to remove
that package. custom can locate all the files that belong in a certain
package and delete them, thus removing the package.

XG-2-29-88-4.1.1/2.2.3 -3 - The Santa Cruz Operation
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These are the packages in the XENTX System V Operating System:
(the numbers are the approximate sizes of the individual packages in
512 byteblocks)

XENIX System V Operating System Packages

Package Size (inblocks) Use/contents

ALL 13028 Entire Operating System set

RTS 3648 XENIXrun time system

LINK 1686 Thelink kit

BACKUP 282 System backup and recovery tools
BASE 926 Basic extended utility set

CSH 106 The C-shell

DOS 346 DOS utilities

EX 336 The ex and vi editors

FILE 436 File manipulation tools

IMAGEN 272 Imagen Laser Printer Support
INITTAB 10 Terminal initialization

LFR 462 Multiple line printer spooler

MAIL - 628 Electronic mail and local area networking
MAPCHAN 630 Intemnational character set mapping
PERM 52 XENIX contents and permissions lists
SYSADM 1024 System administration tools
TERMINF 40 Terminfo Database

vuce 792 Uucp and cu communications utilities
VSH 256 The visual shell

1.3 Software Support

Software support is available to customers who purchased XENIX for
use in the United States and Canada. If you purchased XENIX for
use outside of the US or Canada, contact Yyour distributor or retailer
for support information.

Software support is described on an insert in the back of the XBNIX
documentation.

XG-2-29-88-4.1.1/22.3 -4 - The Santa CruzQOperation
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2, Notes AboutInstalling Your Sofware

Please refer to the Installation Guide in the binder marked “XENIX
Operating System Run Time Environment” to install the XENIX
System V Operating System. Chapter 2, “Installation Procedure,”
describes the actual installation steps.

If you have all three systems, (the XENIX Operating System,
Development Systern and Text Processing System) you can use the
XENIX Installation Guide to install them all at once. If you wish to
install the Development System and/or the Text Processing System
at a later time, refer to the Release Notes at the beginning of the
appropriate guide (XENIX Programmer's Guide Volume I or XENIX
Text Processing Guide). See also the manual page for custom(C).
With custom you can install all or portions of the XENIX System.

- This installation is not an update, and it will overwrite the present

contents of the hard disk drive 0. If you wish to update from an
eatlier release or version of XENIX, and you have not yet obtained an
update, contact your sales/support center.

If you are upgrading your 286 AT to 2.2, you can continue to use a
pre—2.2 XENIX filesystem on a second hard disk by following the
instructions in the section “Adding a 2.1 Hard Disk to 2.2” later in
these Release Notes.

Read the Release Notes and Installation Guide and make sure you
completely understand the installation process before installing the
product.

There are some specific points to be aware of before you start:

e Do not abort the installation process by using the DEL or
Ctrl-\keys. If you need to stop because you enter incorrect
information or for some other reason, press the computer
“‘reset” button or power cycle your system and start the
process again from the beginning rather than trying to
proceed from the stopping point.

e Usersupgrading their XENIX 3.0 system to XENIX System A%
should refer to Appendix A, “Upgrading Your System”” in

the XENIX Installation Guide. Users installing XENIX for
the first time can ignore Appendix A of the Installation

XG-2-29-88-4.1.1/2.2.3 -5- The Santa Cruz Operation
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Guide. Do not confuse Appendix A of the Installation
Guide with Appendix A of the Release Notes, “Compatible
Hardware.”

* XENIXand DOS must boot from the physical drive 0 (hard
disk or diskette). Keep this in mind when planning for extra
hardware.

¢ XENIX installs with a minimum of screen prompts and
typing, and is set up with ample defaults for most uses and
sites. However, you can customize the operating system
duringinstallation to meet a wide variety of needs.

If you know that you need to customize your installation, go
over this next list and decide if any of the items apply to you.
If they do, read any suggested sections and make sure you
understand the procedures involved before installing
XENIX:

- Installalloronly parts of the operating system.

This is described during the installation process,
but the section of these Notes “Contents of the
Distribution” can help you decide what software
youneed, and what software you may not need.

~  Create additional filesystems, besides the roor.

This is described in Chapter 2 of the Installation
Guide, “Installation Procedure” and in the section
“Deciding Whether to Have a Separate /u
Filesystem” later in these Notes.

~ Add a second hard disk that contains filesystems
created under XENIX 2,1.

XG-2-29-88-4.1.1/2.2.3 -6 - The Santa Cruz Operation
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You can continue to use the filesystems on a
second hard disk that you created under XENIX
2.1orlater.

Do not install XENIX 2.2 right away. Instead, you
should read the subsequent section of these
Release Notes “Adding a 2.1 Hard Disk to 2.2”
before installing XENIX.

If you intend to preserve and use 2.1 filesystems on
drive 0 after installing 2.2, you must obtain the 2.1
to 2.2 update from your sales/support center. The
XENIX 2.2 installation will completely replace a
2.1installation on drive 0.

-~ Set up your hard disk to accommodate other

.,.,,,M,M.Uw-,m‘.‘-oper-ating-system-s_-,--such--asDOS. e e

This is discussed in Chapter 2 and Chapter 3 of the
Installation Guide, “Installation Procedure’ and
“Using DOS and XENIX on the Same Disk.”

As stated before, most users and sites do not need to
extensively customize their installations since the defaults
satisfy most requirements. If you need to customize your
installation, though, make sure you have a clear idea of
what you want before you start the actual installation
process.

¢ If you plan to use DOS and XENIX on the same hard disk,
install DOS first, then install XENIX. This is not required by
XENIX but by some versions of DOS.

2.1 Keeping Consistent Systems

We do not recommend using mismatched portions of XENIX
Releases. For example, we do not recommend installinga 2.2.2 Link
Kit on a 2.2.1 XENIX Operating System. Note that you can use
different releases of different systems, for example a2.2.2 Operating
System with a 2.2.0 Development System. This warning only applies
tomismatched releases of the same system.

This warning applies to both the Operating System and the
Development System.
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To make sure that all of the pieces of the XENTX System work
together properly, either reinstall a new release over a previous one,
or use standard update software available from your dealer. Any
other approach may cause system errors and other problems.

Information on performing updates is furnished with the appropriate
update software. Also, general information on upgrading your
System to a new release is described in Appendix A, “Upgrading
Your System” in the XENIX Installation Guide.

2.2 MemoryRequirements

Please use the following table to determine the amount of memory
you need to run the XENIX System V Operating Systern and
Development System:

System Requirements
XENIX 86/286 Operating System minimam: 512K
recommended: 640K
multfuser; 1-2MB, or
more for optimum
petformance
XENIX 386 Operating System mingimurm: IMB
recommended: 2MB
multiaser: 2MB or
more for optimum
performance
XENEX 86/286 Development System minimum: 640K
recommended: IMB
XENIX 386 Development System minimum: 1IMB
recommended: 2MB

When you invoke a utility that needs more memory than is available,
the message “’Killed” or “too big” displays on your screen.

XG-2-29-88-4.1.1/2.2.3 -8- ‘The Santa Cruz Operation
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Note
“‘Hidden’’ Memory on 386 Machines

Certain manufacturers reserve memory, such as the upper
384K of the first megabyte of memory, for DOS. On some
machines, XENIX cannot access this “shadow” RAM. One
megabyte of “visible” RAM is required in order to install the
Operating System. Should the upper RAM be inaccessible
on your machine, you will have to install additional memory
to compensate for this loss. If you install a second megabyte
of RAM in this example, you would have 1.6 megabytes of
usable memory.

2.2f1 vi(C) and vsh{C)

vi(C) and vsh(C) are not supported for 8086 or 80286 machines with
512 Kilobytes(K) or less of main memory. If you have only 512K of
main memory installed, use of any medium model program may
severely impair system performance.

2.2.2 Display Adapters

If you have two display adapters on a machine running with less than
640K of RAM, you see the following message at boot time:

Insufficient memory for second display adapter

In that case, the second adapter is not used by the XENIX System V
Operating System.

2.2.3 Running Out of Swap Space

On 286 machines, running out of swap space causes an immediate
panic and total system halt. On 386 machines, the system can
recover. If you see the kernel warning: “out of swap” on a 386
machine, you must kill some processes quickly. A 386 machine will.
panic and halt if it runs out of both memory and swap space. Referto
“Killing a Process” in Chapter 4 of Introduction to XENIX for
instructions.

XG-2-29-88-4,1.1/2.2.3 -9 - The Santa Cruz Operation
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Be sure to allocate plenty of swap space during instailation, as the
onlyway to add more swap space is to reinstall.

2.3 Swap Space Allocation on 386 Machines

The virtual memory feature of 386 machines allows the maximum
size of a user process to be much larger than physical memory. The
default formula for this release is that “a process may occupy all of
user memory plus 30 percent of the swap area.” You can alter these
limits with configure(C) by changing the parameters MEMELIM and
SWPLIM, which have default values of 100.and 30, respectively.

The maximum user process size is displayed at boot time. If you
intend to run very large applications, you should allocate SWap space
according to the formula below. For typical multiuser operation,
other considerations apply.

Ideally, all processes should fit in memory. For best results, swap
space should be at least as large as memory. If itis smaller, you may
occasionally see the message: “warning: out of swap”, This is a
warning, not a panic. It means that the paging mechanism is not
operating efficiently due to lack of swap space.

To calculate multiuser swap size (286 or 386):

1.  Multiply the number of users on the machine by the size of
the largest process normally run on the machine, in K bytes.
If no unusual processes apply, use 512K.

2. Take the amount of memory installed in Your machine and
add the figure 256K. Compare this result with the result from
step 1. Use whichever number is larger as your multiuser
swap size.

3. Adjust this numberupward abit if muitiple users are running
different large applications. (Try adding 512K per different
large application.) .
For example, for an 8-user machine with 4Mb of memory and a
typical departmental computing mix of a spreadsheet, database,
word processor, and graphics package: C
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1. Rusersx 512K =4096K.

~ 2. 4096K memory installed + 256K = 4352K, which is greater
( J than the number above.

3.  Add 4 x 512K, which yields a swap space allocation of
6400K. ‘
2.4 80386 32-bit Multiply Bug

Thereis a serious, but not immedialely apparent problem that affects
some 386 CPU chips. Although the computer and operating system
appear to function normally, this hardware problem can cause
damage to data and programs.

According to Intel, the microprocessor may incorrectly multiply very

e T - numbers-during-32-bit operations. The hardware. fix requiresa.. ... .

new CPU chip or motherboard.

The kernel will not boot if it detects this hardware error, and this

message is displayed:
' HARDWARE FAILURE:
v 386 incorrectly multiplies 32 bit numbers

In addition, the system will panic. At your own risk, you may
override this protection mechanism by adding the keyword mulbug
to thebootline:

Boot
: xenix mulbug

We do NOT recommend using a machine with thishardware problem
and systems with this hardware problem are not supported.

80386 chips marked ““16 bit only” might not present the multiply bug
but might also fail with XENIX 386. Chips marked “Z ©” have been
tested by Intel to function correctly.

For more information about this problem, refer to the
“ A dministering Your System” section of these Release Notes.

0
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2.5 Deciding Whether to Have a Separate /u Filesystem

If you install XENIX on a hard disk that is larger than 20 Mb, you may
be prompted to decide if you wish to divide the XENIX partition into
- two filesystems. Traditionally, the second filesystem is called /u,
although you can name it anything youlike, and it is typically used for
user accounts and files. Throughout these Release Notes the second
filesystem is referved to as /i .

Note that any figures given are rough guidelines, since XENIX
installations vary widely depending upontheiruse,

The advantages to having more than one filesystem are;
¢  Itcanmake system backups easier.
* Ttisfasterto clean smaller filesystems (using f‘sck(C)).

* Yoursystemis easier to manage.

‘The only disadvantage is that once you make the division it is time -
consuming to change the size of each of the filesystems. If you
discover that you have made a filesystem too small, or that you no
longer want multiple filesystems, you must backup your entire
XENIX partition, change the filesystems with the divvy(C) utility,
then restore the entire system from the backups.

If you have a large hard disk, it might be a good idea to create a /u
filesystemif:

¢ You are running a typical multiuser system‘ where user files
change often but system files remain fairly static.

Most users create and modify files in their home accounts
frequently and as a result, user accounts must be backed up
often. However, once XENIX and your applications are
installed, most of the utilities and system files remain
unchanged, or do not change as often. Thus, it can make
sense to put all the user accounts together on a separate
filesystem.

If you have a separate /u filesystem, less media (e.g. fewer
floppies, fewer tapes, smaller tape size, etc.) is required to
make backups because you can tailor yourbackup schedule
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more closely to your system needs.

There is more than 10 Mb left on the root filesystem after
you account for all of the system utilities and applications
you plan to instail.

The exact amount of extra room you should allow varies
depending upon what the system is used for and what
applications you plan to install. While some applications
programs can be installed on any file system, others might
not be soflexible.

You should leave the XENIX system files in the relative
locations in which they are installed. Be sure to leave
enough space on your roof filesystem for the system’s

.. temporary  directory /tmp. Many XENIX programs and
applications use this directory for temporary storage, so,

depending upon the number of users you have and how
active they are, the amount of temporary space you need
can vary. A comfortable margin is halfa megabyte for each
user who will be logged in at any time. Add more to this
figure depending upon how many of those users are likelyto
use large databases, edit large files, or work on software
development,

Databases that are maintained on the roor filesystem can
grow very large. If you plan to use a database, allow exira
room to storethem.

Finally, you should allow several megabytes of room “Justin
case.” Systems always grow, so plan for that growth.

Check the section “Packages In The Distribution” in these
Release Notes to see how much room is required for the
entire Operating System and how much for individual parts.
Disk space requirements are usually furnished with most
applications.

Thereisadequate room on the /u filesystem.

Allow aminimum of 1.5 - 2 Mb disk space peruser on the /u
file system. If you have a database that uses homie accounts
for file storage, more room is required, depending upon the
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number of people who will use the database, and how large
the files typically become.

e Ifyour disk is so large that it would be difficult to manage as
asingle file system.

If your system is equipped with a very large disk, such as an
80 Mb or larger disk with most or all of it used for XENIX, it
may become difficult to mariage. The larger the disk, the
more media is required to perform system backups, and the
longer that process takes. Also, cleaning the filesystem
after crashes takes longer with large filesystems. Finally,
maintaining enough free space on the filesystem takes more
work with very large disks.

We do notrecommend a separate filesystem if:

¢ Your system is a runtime system, with a dedicated
application or with little user file storage.

* Therootfilesystem cannotbe kept large enough to maintain
10-20% of its size as free space.
2.6 Installing terminfo (M)

If you choose to install terminfo, which is in the TERMINF package,
you see some messages that describe the installation process. You
are prompted as to whether you want the terminfo database
compiled at this time (a lengthy process). If you choose to defer this
to alater time, you are given instructions for doing so.

2.7 Installing on a Serial Console

If you are installing the XENIX System V Operating System on a
system that does not have a video display adapter, and youare using a
serial console, you will see this message:

No display adapter present

This isa normal part of the installation.
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2.8 Include Files and Utilities

Machine dependent Development System include files and utilities
are included on the XENIX System V Operating System N Volumes.
If you do not install the Link Kit package or the XENIX System V
Development System set, you may not be prompted to extract any
files off some of the N volumes.

2.9 Games Support

Games are supplied, as is, for your pleasure and enjoyment. They
are not supported. On line documentation is supplied for some of
the games in the directory /usr/games/doc. Use custom(C) to install
the Games floppy:

1. Entercustom.

5. Selectthe option (o 4Add a Supported Product ¥ T

3. Insert Games Volume 1 when prompted, then follow tﬁe
screen prompts as they appear.

Refer to the custom(C) manual page in the XENIX Reference for
more information on installing all or parts of a package.

Note

Jusr/games/doc/rogue contains control characters on line 20
that may affect terminals or printers when this file is
displayed or printed. Edit the file to remove the characters if
they cause a problem.

2.10 Restoring Lost Files

I you accidentally erase one or more of the files included with the
distribution after you have installed the XENIX System V Operating
System, you can use custom(C) to restore the file, or files. The
custom(C) utility can list, install, or remove individual files, sets
within the XENIX System packages, or entire packages of the XENIX
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System V complete system.

Refer to custom(C) in the XENIX Reference for information on using
custom. You cannot use custom to restore any special modifications
you made to a file between the time when you first installed it and the
time when the file islost. Itiswise to perform regular backups of your
system to prevent such losses. ‘

3. Using Your System
3.1 esh{(C) - sh(C) Conflicts

The C-shell, esh(C), has many built-in commands with the same
name and functionality, but different syntax, than those used by the
sh(C) shell. The sh(C) commands are those documented in the
XENIX Reference. An example of two commands that exhibit this
behavior are echo and nice. Refer to the manual page csh(C) for
information on built-in C-shell commands.

An /etc/cshre file is included with this release. You can customize the
C-shell environment for all esh(C) users by using this file, which is
similar to /etc/profile for sh(C) users.

3.2 Using csh(C) Under Heavy Load

During intervals of heavy system load on a 386 machine, repeatedly
pressing the delete key while at a C-shell prompt (%) may cause the
shell to exit. Xf csh is the login shell, the useris logged out.

3.3 vsh(C)

The visual shell, vsh(C), does not currently support the use of special
characters when specifying file names. The use of these special
characters (*, [, ], and ?) is explained in the chapter “Basic
Concepts” in the Introductionto XENIX .

vsh(C) resets the swtch character. It is not possible to switch to the
session manager, shl(C), while running vsh. However, switching
from vi(C) or sysadmsh(C) works. Note however, that the defauit
switch character (control-Z) is a command to sysadmsh, so you may
experience difficulty in running sysadmsh under shell layers.

In addition, it is necessary to run vsh as superuser and select “help”
in order to initialize the help files. '
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3.4 shV(C)

If the shV(C) manual page is present, remove it from your User’s
Reference. The functionality of sh'V has been merged with sh(C).

3.5 vi(C)

On page 10 of the vi{(C) man pa'gé, the page and scroll command
descriptions are reversed.

3.6 mapkey{M)

The following list of files replaces the list on the current mapkey(M)
-manual page:

keys keys.chw keys.fra
keys.ger keys.ita keys.nor
.. keysspa__ keys.swe  keysukd
keys.usa e e e e e o
3.7 fsname(M)

The “Syntax” line of the fsname(M) manual page is incomplete. It
should read:

fsname [-p] [-s name] /dev/device
3.8 Introduction to XENIX, ‘“Listing Directory Contents*’

On page 4-13, the explanation of the —F option of 1¢{C) is incorrect.
«_ . with abackslash (\)”’ should read “...with a slash (/).”

3.9 pack(C)

The description of the “~" option on the pack(C) manual page is
incorrect. It should read: “If the — argument is used, an internal flag
is set that causes packing statistics to be printed on the standard
output.” -

3.10 erypt(C)

The crypt(C) command is not distributed with the XENIX System V
Operating System. If yon want the erypt(C) utility and associated
crypt(S) libraries, and you live in the United States, contact the
support center listed on the support information card included with
thé software.
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3.11 cpio (C): -10ption

The =1 flag is intended to link files wherever possible. If the link
cannotbe done, (e.g. the file already exists) the command will abort.

3.12 sort(C): -u Option

Using the —u option can result in random meaningless characters at
the end of the sorted file.

3.13 Using Raw Devices

When using dd(C) or tar(C) with a raw device, specify the block size
as a multiple of 1K, which is equivalent to 2 “b.” This js
recommended because dd(C) and tar(C) use 512 byte blocks while
the XENIX filesystem uses 1024 byte blocks. For example, fordd (C)
using a 9K (system ) block size use: '

dd if=file of=/dev/rfd0 bs=18b CONV=Sync
You could also use;

dd if=file of=/dev/rfd0 bs=9k conv=sync
Specify an even blocking factor with tar(C):

tar cvib /dev/rfd0 18 file

You can also use the default tar settings. (See tar(C) in the XENIX
Reference).

4. System Configuration and Link Kit Notes
4.1 Buffer Overflow
4.1.1 tty Buffer

The XENIX kernel buffers for unread tty input hold up to 256
characters. Overflow of a buffer causes it to be flushed and the 257th
character is not echoed. If this 257th characteris dropped during the
output of an escape sequence, the output of that sequence is other
than expected.

For example, if a function key is programmed to send “[154g” and -
the function key is held down so that the output of this string on the
screen repeats, the 257th string character, “4”, is dropped and the
string interpreted would instead be “"[15g” that one time.
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4.1.2 Function Key Buffer

If setkey(C) is used to assign more than 512 characters to function
key strings, the character buffer limit in the function key buffer is
overflowed. The arrow keys are the first to stop working. To reduce
unnecessary character assignments, remove the characters within
quotes in the file /usr/lib/keyboard/strings. Use the mapstr utility

_(see mapkey(M)) to make the string changes. Once the buffer has

overflowed, you must reboot the system to reestablish the integrity of
the system (i.e. invoking mapstr will not make the arrow keys work

again).
4.2 Using 286 Device Drivers on 386 Machines

New vendor supplied device drivers are required for XENIX 386. 86
and 286 device drivers will not link into the 386 kernel. All the device

..drivers included in the XENIX 286 Operating System are includedin

the XENIX 386 Operating System. Third party supplied drivers must
at least be recompiled to work with the 386 kernel. Contact the
THV/ISV who supplied you with the 286 device driver and direct
them to your Support center so that we can help them support their
device in the 386 kernel.

4.3 vmstat(C)

The command vmstat(C) has been added on 386 systems only.
vmstat reports system statistics on processes, demand paging, plus
cpu and trap activity. The vmstat manual page is distributed in the
set of updated documentation included with these Release Nofes.
Place itin the correct section of the XENIX Reference.

4.4 master(F) Manual Page

The master(F) manual page states that the 000200 line in field 3 is
“Not used.” The manual page should state that 000200 is used for the
Halt routine.

4.5 configure{C)

configure has three additional options as described here:

~j prefix prints out the major device number for the driver
using prefix.
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=j NEXTMAJOR prints out the smallest avajlable major device
number.

~r forces a rewrite of the configuration files whether,
: ornotthe command changed the configuration.

4.6 uname(S)

No XENIX utilities currently use the node name in the uname
structure, XENIX utilities use the entry in letc/systemid . However,
some sites may want to set the node name in the uname structure.
The node name can be up to 9 characters long. You can set the node
name by using the Link Kit to relink a new XENIX kernel. Refer to
Chapter 4 of the XENIX Installation Guide “Usingthe Link Xit”.

To create the node entry in the uname structure, first install the Link
Kit with custom(C), then:

# ¢d Jusr/sys/conf

# ./configure

select “System Name’’

enter name .
quit from configure L,
# .flink_xenix

# mv xenix /xermix.new

reboot specifying xenix.new

# uname -a

verify node name appears as desired

# mv fxenix.new /xenix

reboot as usual

4.7 NOFILE - Number of Open Files

The XENIX System V Operating System Release 2.2 kernel allows up
to 60 open files per process, rather than the previous limit of 20 open
files. Note that this increase is in the kernel limit only, and that
standard 1/O routines other than those in the XENIX System V
Development System Release 2.2 have the previous limit. The
open(S) system call has the new limit of 60 since it depends only on
the kernel.

You may have to reconfigure your kernel to increase certain
parameters if you use programs that take advantage of this increased
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limit. For example, you may have to increase NINODES to raise the
limit to the number of inodes open on the system at one time. See
configure(C).

Use the Link Kit to raise any required limits. See Chapter 4 of the
Installation Guide, “Using The Link Kit.”

5. Administering Your System
5.1 badtrk(C)

If you run badtrk(C) on a disk that contains existing XENIX

filesystems, (such as during a XENIX reinstallation) you may see an
extra prompt before you see the badtrk(C) main menu. The message
you see reads as follows:

This device contains a valid division table. Additional (non-root)

filesystems can be-preserved across this reinstallation.. - oo

If you wish to be able 1o preserve these file systems later,
you must not change the current limit of the bad track table, which
is number bad tracks. Do you wish to leave it unchanged? <y/n>:

If you elect to leave the limit of the bad track table unchanged, you
are not prompted to change the number of reserved replacement
tracks during this process. If you wish to change the number of
replacement tracks, you cannot preserve existing file systems..

5.2 Intel 387 Co-Processor Problems

Because of manufacturing defects, some Intel 387 math co-
processors will not operate correctly under XENIX-386. If your
processor does not operate correctly, you have several options. You
may remove the 387 chip and replace it with one that is known to
work correctly, you may remove it and elect not to replace it, or you
may bypass the chip by adding the ignorefpu keyword in your boot
command as follows:

Boot
xenix ignorefpu

To automatically bypass the 387 chip every time you boot your
system, add the ignorefpu keyword to the letc/default/boot file. See:

boot(HW) for more information.
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5.3 Using an NEC Businessmate or Powermate 286 in 10Mhz Mode

The default power-up cpu speed of the NEC Businessmate and
Powermate computers is 8MHz. To use the 10MHz cpu speed of
these machines, add the keyword necI0m#z to the boot command as
follows:

Boot
:xenix necilOmhz

To automatically use the 10MHz speed every time you boot your
system, add the necI0mhz keyword to the /etc/default/boot file. See
boot(HW) for more information.

5.4 Using an Intel Inboard in High Speed Mode

The Intel Inboard is a plug-in card for a 286 AT that replaces the 286
cpu with a 386 cpu. To utilize the high-speed, cache mode of the Intel
Inboard, add the keyword inboard to the boot line:

Boot _
: Xenix Inboard

To automatically use this mode of the inboard every time you boot
the system, add the ““inboard” keyword to the letc/default/boot file.
See boot(HW) for more information.

5.5 autoboot(M) and System Console
The text describing the SYSTTY=x entry for /etc/defanlt/boot is
incorrect and should read:

SYSTTY=x Ifxiszero (0), the system console device is set to
the main display adapter. If x is one (1), the
system console is set to the serial adapter at
COML1.

Note that the serial console must be on a standard COM1 card, not a
multiport card or one that requires the installation of special drivers.
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5.6 mkdev(C)

Tn the first paragraph of the “Description” section of the mkdev(C)
manual page, the sentence: “mkdev may call pinit(C), hdinit , serinit,
fdinit, fsinit, tapeinit, ominit ,or shiinit” should read: “*mkdev may
call Ipinit(C), or any script in the directory /usr/lib/mkdev.”

5.7 termio(M) and stty(C)

There are two new extensions to the c¢_cflag field which is
documented on the termio(M) manual page: '

CTSFLOW 0020000
RTSFLOW 0040000

CTSFLOW and RTSFLOW enable CTS/RTS flow control. You
should also set -ixon and -ixany so that these two types of flow

._control do notinterfere with eachother.

On the stty(C) manual page, the following two sttj' settings should o

have been included in the list of “Common Control Modes™:

ctsflow (-ctsflow)

Enables CTS protocol for a modem line.
rtsflow (-rtsflow)

Enables RTS signaling for a modem line.

5.8 /etc/passwd Ownership

The ownership of /etc/passwd fileis set to the group ID of the last user
to change their password.

5.9 fsck(C) and 386 Core Files

If there are 386 core files present when fsck is run, the message
«“pOSSIBLE FILESIZE ERROR?” is displayed. This is normal
and should be ignored. ' ‘

5.10 Clockrate Adjustment

If you have an AT&T 6300, you may need to reset your clockrate,
since these computers operate at a different frequency than the
-default setting, o '

You can check the accuracy of your clock rate using the date(C)
command over a period of days. If the system clock gains or loses
time excessively, refer to the manual page clockrate(HHW) for

XG-2-29-88-4.1.1/2.2.3 -23 - The Santa Cruz Operation




Release Notes

information on setting the clock rate.
The correct clock rate foran AT&T 6300is 1.22878.
5.11 swapctl(C)

The swapetl utility listed in Contents and Indexes in the XENIX
User’s Reference is not supported in this release and there is no
swapctl page.

5.12 /etc/init

/etc/init can only be executed by the kernel as process 1. Itcannotbe
invoked from a shell prompt.

For information on changing init states, see disable(C), enable(C),
and init(M). Another method of changing init states is provided.in
Ttelease 2.2 by telinit(C). See telinit(C) in the XENIX Reference for
more information.

Inittab(M) is provided for users more familiar with the telinit
approach to terminal administration, as opposed to the standard
XENIX enable(C) and disable(C) approach. It is intended that a full
intergration of these two approaches will be provided in a future
version of XENIX,

5.13 /dev/tty[11,12,13,14]

Serial lines /dev/tty11, /dev/tty12, /dev/ity13, and /dev/tty14 are no
longer linked to the serial I/Q devices ldevittyla, Idev/nylA,
/dev/ity2a, and /dev/try2A respectively. These links were maintained
for backwards compatibility with uucp(C) and shell scripts. Please
note that if you use older versions of uucp(C), you may have to alter
certain filesbecause of this change., ' '

/dev/ttyll and /dev/tty]2 are now multiscreens. The next section
describes these new multiscreens. ‘

S.14 Additional Multiscreens - ttyl1, ttyl2

The maximum number of multiscreens has been increased to twelve.
If your system has enough memory, it is automatically configured for
up to twelve multiscreens. You can also reconfigure the system with
the Link Kit as'described in Chapter 4 of the XENIX Installation
‘Guide, “Using The Link Kit.” R o '
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You can use these new multiscreens just like the other ten if your
keyboard has the additional function keys F11 and F12, and they are
compatible with the standard enhanced keyboard F11 and F12. If
you have fewer function keys than the number of multiscreens
enabled, or a “non-compatible” keyboard, you can access the other
screens by stepping past the last multiscreen with the Ctrl-PrtSer
key.

" For example, if your keyboard has ten function keys, but you have

twelve multiscreens enabled, you can access the eleventh and twelfth
screens by first going to the tenth screen, by pressing Alt-Fi0, then
pressing Ctrl-PrtScr to step to the eleventh screen. If you press Ctrl-
PrtScr again, you can access the twelfth screen, and if you press it
once more, you are back to the first screen.

For general information on multiscreens, see multiscreen(M) in the

 XENIX Reference.

£.15 shl(C) Notes

If you have problems with shell layers, shi(C), on some terminals,
but not on others, or shl works on your console, but not on another
terminal, you may have to set istrip for that terminal line:

stty Istrip
XENIX 286 and XENIX 386 are initially configured for one shell layer
session at a time. This means that XENIX defaults to allow only one
user to access shell layers. You can use mkdev shl to change this
single session limit. The script will prompt for the number of
sessions desired and will relink the kernel. The new limits will
become effective after rebooting, asthe script instructs.
5.16 dtype(C) . ,
The dtype(C) utility reports incorrect filesystem versions (e.g.,
System 3.x versus System V).
5.17 Creating Boot and Root Floppies

You can now create boot and root floppies with the mkdey (C) utility.
To do this, use the following command:

mkdev fd .
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You can create bootable orroot file system floppies with 48tpi drives.
With 96tpi 5.25 inch and 3.Sinch 720KB drives, you can create
combined boot/root floppies. ' |

5.18 ULIMIT

.The default ULIMIT has been raised for the XENIX System V
Operating System Release 2.2. Tt is now 2,097,152 blocks (1
gigabyte). |

5.19 shutdown(C) and Shell Layers

shutdown(C) does not work if ps and who am I do not report the
same tty name, for example from within shell layers ( shi(C)). Do
not run shutdown(C) from within shell layers. '

5.20 Using backup (C) and restore(C) with floppies

If the default archive medium specified in fetc/default/backup or
letc/default/restor is block structured, (i.e. floppy disk) then the
volume size in Kbytes must be specified on the command line,
Neither utility works correctly without this information. For
example, using the default device (below) with the backup
command, enterthe following:

backup k 360

The default device entry for letc/default/backup {tape=/deév/xxx)
and /etc/default/restor (archive=/dev/xxx) is /dev/rfd0 in your
distribution. .

5.21 Software Reboot

The XENIX System V Operating System Release 2.2 allows software
rebooting, so you do not need to power off to reboot. The following
message is displayed after a system shutdown (using shutdown(C) or
haltsys(C)): -

** Safe‘to Power Off **

—or~
** Hit: AnyKey to Reboot **

Fixed disk heads are “parked” (locked) when this message is
displayed.

XG-2-29-88-4,.1.1/2.2.3 | -26 - The Santa Cruz Operation



Q

SCO XENIX System V

A new command, reboot, causes the system to automatically reboot
after shutting down, without waiting for any keyboard input.

Note

Note that not all hardware supports this software reboot.
Some machines must be powered off and on again for all the
device controllers to be properly initialized.

Note

When the floppy drive door is cIoséd, the computer
attempts to boot from a floppy. The floppy drive door
must be open to boot off the hard disk.

5.22 Using Altos 386 Binaries with XENIX 386

Altos XENIX 386 binaries are not compatible with SCO XENIX 386.
This is because Altos did not use the latest compiler from Microsoft,
and they do not use the same system call interface that has been
adopted to ensure binary compatibility with future versions of
XENIX. In most cases the binaries run but there are situations where
alignment of structures and system call arguments are not the same
between Altos XENIX 386 and all other XENIX 386 systems. Altos
plansto correct this problem.

5.23 Large Model restor

A large model version of restor(C), restorL, is now included for 286
machines as part of the BACKUP package. This allows the use of
the X key option of the restor command, which enables operations
on large directory trees without ranning out of memory. The restorL,
utility is a 286-specific command; 8086 and 80386 machines should
use restor only.
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5.24 Loading adb(CP) Without the Development System

adbL (for the 286) and adb (for the 386) are provided as part of the
Operating System distribution in order to apply kernel patches as
described in “Keyboard Lockup.” To load adb or adbL on your
system, insert the N1 floppy into your drive and enter the following
commands (substitute adb for adbL if your machine is a 386):

# mount -r /dev/fd096 /mnt
# cp /mnt/bin/adbL. /bin
# umount /dev/fd096

If your system is an IBM PS/2 (286 or 386), adb is distributed o1 the
N4 floppy in tar format. To load adb on a PS/2 system, insert the N4
foppyinto your drive and enter the following commands:

#cd/
# tar x ./bin/adb*

Please note that adb and adbL are not supported for general
programming and debugging unless you have purchased the
Development System,

6. Using DOS
6.1 DOS Utilities and /tmp files

Al DOS utilities leave temporary files in /tmp, tegardless of whether
ornot the utility executed successfully. These files are removed at the
nextreboot,

6.2 format(C) and DOS

The format(C) command is a low-level formatter for XENIX, and
does not format floppies for use under DOS. To format DOS
floppies, use the dosformat command. See dos(C) in the XENIX
Reference.

Note that neither format nor dosformat can be used to format the
hard disk.

The XENIX System V Operating System requires error-free floppy
disks.

XG-2-29-88-4,1.1/2.2.3 -28 - The Santa Cruz Operation

..\\‘



O

.. when attempting to boot a DOS partition Jarger than 32MB.

SCO XENIX Sysiem V

6.3 DOS/XENIX Coexistence

The XENIX System V Operating System supports the coexistence of
MS™-DOS and XENIX on the same hard disk. Some versions of
DOS have restrictions, for example, ITT DOS releases previous to
3.10 cannot share the disk with XENIX or MS-DOS. For these
releases, XENIX must occupy the whole disk.

As another example, an ITT MS-DOS+ release 3.20 hard disk
partition should not be made larger than 32 Mbytes. Activating a
larger partition will corrupt the MS-DOS+ ending cylinder. XENIX
dos(C) commands may not work when accessing an ITT MS-DOS+
release 3.20 hard disk partition thatis 32 Mbytes or larger.

Likewise, some versions of NCR DOS only recognizes 32MB
partitions, you see the message “No operating system on fixed disk™

Some versions of DOS (for example, Olivetti DOS) put the boo
block in track 0 very close to the end of the masterboot block when
installed starting in cylinder 0. If you have a problem with the DOS
partition not being accessible after installation, start the DOS
partition on cylinder 1 instead of cylinder 0.

Whenever you use DOS and XENIX on the same disk, if in doubt,
install DOS first, then instail XENIX,

7. Using Communications and Networks
7.1 uuep(C) and cu(C) Notes

This section answers questions you may have about wuep(C) and
cu(C). The installation of the uwcp programs and utilities is
optional. Refer to the chapter “Building a Micnet Network™ in the
XENIX Operations Guide and the chapter on “Building a
Communications System” in the XENIX User’s Guide. Also referto
custom(C) to install (or remove) communicationsfiles.

7.1.1 Autodialing

In addition to the program on the dial(M) manual page,
Jusr/lib/uucp/dial.c, the C language program for the distributed
Jusr/libluucp/dial is included in this release. You can copy and
modify dial.c or you can use this as an example to write programs to
use other kinds of modems. The makefile distributed in
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lusr/lib/uucp should be modified to reflect your own dialer program.
You must have the XENIX Development System in order to compile
Cprograms. dial programs cannot be shell scripts.

If you create a dial program for another modem, please send us the
source. User-written dial programs will be considered for inclusion
in future releases.

7.1.2 Communicating with 3.0 XENIX Systems

If you have trouble connecting to a computer running XENIX System
3.0 with wuep(C), try making that system “active’ and the computer
running XENIX System V the “slave”,

7.1.3 L-devices and L.sys

We recommend running uucp(C) direct connections at 2400 or 4800
baud so that the system’s performance is not impaired. These baud
rates are specified in the files lusr/lib/uucp/L-devices and
/usr/lib/uucp/L.sys. This can be done by specifying the digler
program instead of the call unir device features.

Do not use tabs as field separators in the L.sysfile.
7.1.4 Using Modems with XENIX

“Refer to the XENIX Operations Guide chapter “Using Peripheral
Devices” for information on modem settings, modem control,
- aliasing alphabetic characters and dialing with your computer.

7.1.5 Restriction in the USERFILE

USERFILE used in this release must start with theline:
uucp, /

followed by atleast one otherline.

Because the uucp login can be accessed by many users, some of
whom may be undesirable, you should not use “uucp * as the uucp
account. To ensure proper security, create a different account with
uucico as its login shell. Many systems use the uwwmachine name
convention as the user login, where machine_name represents the
system’s machine name.
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7.1.6 uvuinstall(C)

uninstall(C) may not allow certain features such as variable baud rate
to be configured. Note that the L.sys and L-devices files may have to
be edited with a text editor to use new features.

7.2 Using XENIX-NET

On 286 machines, you cannot use versions of XENIX-NET previous
to 1.1.1 with the XENIX System V Operating System Release 2.2. On
386 machines you must have XENIX-NET 1.2.0.

8. Using Printers
8.1 imprint(CT)

References to imprint(CT) are incorrect. The imprint command is

8.2 parallel(HW)

The parallel man page currently indicates that some machines allow
the use of two parallel devices, “/dev/Ip0 and either /dev/Ipl or
/dev/p2.” This is is only half-correct, as the devices available vary
from machine to machine, and may instead allow “either /dev/lp0 or
/dev/Ipl and /dev/1p2.” Check the boot message for the devices
recognized on your system.

The parallel page also includes the stty command:
stty eol "'J" < /dev/Ip0

This should read:
stty time 10 < /dev/Ip0

In addition, when given from a prompt, this command will only work
if the port is open. It is recommended that a variation of this
command be placed in the interface script used with the parallel
device to achieve the same results:

stty time 10 0 < &1
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8.3 Ip(C) and Ipr(C)

Ip(C) and lpr(C} will only print files that are publically readable, even

when printed by the file’s owner. The file’s directory and all ‘
directories in the path must also be publically readable. The A
following are two possible workarounds:

pr filename | lpr

cat filename | lpr
8.4 Ipstat(C): -p Option
The command Ipstat =~p Jist fails to display status of printers.
8.5 IMAGEN printers - ips(M)

When using an IMAGEN printer in parallel printer mode (using
ipbs, see ips(M)) you must specify the quote character as hex 2 (0x02
or control-b) and the EOF character as hex 4 (0x04 or control-d}.
Control characters must be “taken as is”. Refer to the IMAGEN
system manuals provided with the printer, for information on
specifying these characters in the printer configuration.

8.6 Slow Paralle] Printers “

If you have a parallel printer that prints abnormally slow, check your
configuration according to the procedure described in Appendix B:
“Common Installation/Configuration Questions and Answers.” If it
still prints slowly, there are two options for adapting the driver to suit
your printer: ‘‘Polling Operation” and “Ignore Deselect Operation.”

8.6.1 Polling Operation

If your printer is slow, the parallel port hardware may be missing
interrupts. A solution is to alter the way that the hardware and the
printer driver communicate. The parallel printer driver can be made
to “poll” a parallel port. This way the driver does not rely on
interrupts from the parallel port, but this may cause a drain on system
TESOUICes.

To set up polling for a parallel port/parallel printer, create what is
known as a “‘special device node.” Log in as root (super-user) and
enter one of the following sets of commands. (Note which printer
portsare recognized during the boot up message.)
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Forlp0:

mknod /dev/lpOp ¢ 6 64
chown bin /dev/1pOp
chgrp bin /dev/IpOp
chmod 222 /dev/Ip0p

Forlpl:

mknod /dev/Iplp ¢ 6 65
chown bin /dev/lplp
chgrp bin /dev/lplp
chmod 222 /dev/lplp

Forlp2:

mknod /dev/lp2p ¢ 6 66

' chown bin /dev/Ip2p = -t e e e e e
chgrp bin /dev/Ip2p
chmod 222 /dev/Ip2p

If you are using the print spooler, run mkdev Ip to inform the spooler
of the new parallel poll device. You can choose to add a new printer
or re-configure an existing printer. When you are asked to choose a
device for the printer, do not use the standard parallel devices that
are displayed. Instead, use: ‘/dev/lpOp”, “/dev/lplp”, or
“/dev/lp2p”.

If this does not solve the problem, try the solution described in the
next section.

8.6.2 Ignore Deselect Operation

If your printing speed is unusually slow, about 4 seconds per line,
your printer may be deselecting itself after receiving a line of text. An
adb(CP) patch is provided to adapt your printer driver to this type of
printer. Note that there is one patch for the 286 kernel and another
for the 386 kernel, and that these patches work only with the 2.2.2
release of XENIX. Instructions on how to load adbL (286) or adb
(386) appearin the section, “Loading adb Without the Development
System.”

This behavior has been seen on some models of Tandy printe'rs, but
is not exclusively found on Tandy printers.
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Note

The application of these patches can cause other classes of
parallel printers to hang.

Before using a patch, you should make a copy of your
original kernel. Enter single-user mode and type in the
following commands:

#ed/
# cp Xenix xenix.00

This patch can be used with either the polled or standard Ip devices.

The pound signs (#) and asterisks (*) are prompts from the system
shell and from adb; do nottype themin.

286 release 2.2.2 patch

# adbL -w /xenix

* sx

* patime+9bh?xxx
—patime+0x9b: 0x46f6 O0x10fc Oxe74
* patime+9b?w 9090
—patime+0x9b:  Ox46f6= 0x9090
* patime+9d?w 9090
—patime+0x9d: 0x10fc= 0x9090
* patime+9€?w 9090
—patime+0x9f: Oxe74= 0x9090
* $q

#
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386 release 2.2.2 patch

# adb -w /xenix

* patime+b3?xxx
_patime+0xbl: 0x45f6 0x10f8 Oxe74
* patime+b1?w 9090
_patime+0xbl: 0x45f6= 0x5090
* patime+b3?w 9090
_patime+0xb3: 0x10{8= 0x9090
* patime+b5?w 9090
_patime+0xb5:  Oxe74= (x9090
* $q

#

9.1 Olivetti Computers and Hard Disks

Olivetti computers use the last cylinder of the Hard Disk to write
User diagnostics. Therefore, allocating the last cylinder of a drive to
be used with an Olivetti computer will result in the corruption of any
data stored in that cylinder. Do not allocate the last cylinder of your
hard disk if you have an Olivetti computer.

9.2 Addinga2.1 Hard Diskto2.2

Follow these steps to add an existing XENIX 286 System V Operating
System Release 2.1 hard disk to your XENIX 286 System V Operating
System Release 2.2 system:

¢ Enter single user mode.

e  Use the fixperm utility to create the necessary device nodes:

cd /
fixperm -c¢ -dHD1 /etc/inst.perms

If you do not know what fdisk partitions you have your
XENIX filesystems in, run fdisk:

fdisk -f /dev/rhd10

Enter “1” at the main fdisk menu to display the partition
table. Write down the numbers of the partitions that
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contain XENIX, then exit from fdisk.

e Invoke divvywith the following command line:
divwy -b 1 -¢ 1 -p 1 -v partition-number

In the above command line, substitute the actual partition
numbers that you copied from the fdisk table. Follow this
divvy procedure for all of the possible fdisk partitions.

Examine your divvy table. You should see a list of divvy
divisions, which may contain valid filesystems, that do not
have names. Only the divvy division number and sizes are
displayed.

Next, create names for all the divisions you want to
preserve. You can call them anything you want, such as u,
user2, etc.

When you have named all of the potential divvy divisions,
enter *q” to quit from divvy, then *“i” to install the partition
table,

e When you have named all of the likely candidates in all the -
possible fdisk partitions, mount each of the filesystems in
turn. Forexample, to mount a filesystem named /u, enter:

mount /dev/u /mnt

If the divvy partition is not valid, the mount command
should refuse to mount the filesystem. If the filesystem
mounts, change directories to it and examine it.

If it is not the filesystem you want to preserve, unmount it,
remove it from /dev, and try another filesystem.

Do this until you find the filesystem(s) you want to preserve.
Use this command for each filesystem you want to preserve:
mkdev fs /dev/devicename /. directory

In the above command, substitute the name of the actual
deviceand the mount directory. For example:

mkdev fs /dev/u /u
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10. Using Keyboards
10.1 setkey(C) and console(HW)

Assigning more than 512 characters to function keys on a per screen
basis fills the allotted string key buffer. The sequences sent by the
arrow keys are overwritten, and the arrow keys do not work, most
recognizably in vi(C). Although the size of the setkey string mapping
table has been increased to 512 bytes, there is a limit of 30 characters
assigned to an individual key. This limit also applies when defining
function keys as described on the console manual page. However,
when using mapstr{C), there isno 30 character per key limit, only the
total 512 byte limit.

--10.2 Keybosard Lock-up

A very small number of systems experience a problem known as
“keyboard lockup,” where the system does not respond to keyboard
input from the console keyboard. This has been investigated
thoroughly and should be quite rare. This particular condition only
affects keyboards that are attached to the video display adapter, not
standard terminals that are attached to serial lines.

Your keyboard may be “Jocked up”if:

¢ The system console keyboard cannot be used to enter data
or perform any tasks

» You cannot flip Multiscreens and the CAPS LOCK key
does not turn the caps lock light on or off

e Otherterminalson the system continue to work
e DPrinters or other devices continue to work

» The system is still running.

Keyboard lockup is similar to other circumstances, so before trying
to fix a “locked” keyboard, make sure that:

e Youdid not accidentallyenter Ctrl-S
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® The*“Keyboard Lock” keyis not in the lock position
e Thekeyboard isstill plugged in

e  The system itselfis still running.

First, make sure you did not enter Ctrl-S accidentally. Press Ctrl-Q
several times and check to see if you can enter characters on the
screen. Press RETURN afewtimes, or enter DEL,.

Next, check the Keyboard Lock key, if your computer has one. It
should be turned to the “unlocked” position. Also, make sure the
keyboard is still plugged in to the correct socket,

Make sure the system is still running. Check a terminal to see if it is
still working and that you can perform system tasks, such as logging
in and checking the date. If you do not have a terminal, watch the
hard disk access light, if your computer has ome. If it flashes
periodically, at least once every thirty seconds or so, the system is still
running and is using the hard disk. Note that you cannot use other
terminals and that the hard disk access light may not flash if youarein
single user mode.

If you check all of the suggestions, but you still cannot use your
console keyboard, try unplugging the console keyboard then
plugging it in again. If this fixes the problem, it is definitely a case of
keyboard lockup. If this last step does not fix the problem, you may
still have keyboard lockup.

You can prevent keyboard lockup with the following fix. Note that it
disables the keyboard lights (LEDs), so you should do this onlyif you
have tried all other approaches:

1.  Get the system console working, if it is not. Reboot the
system if you have to and bring it up to single-user mode.

2. Ifyoudidn’t reboot, login as root on the system console and
shut the system down to single user mode with shutdown(C):
# /etc/shutdown su

See shutdown(C) in the XENIX “Reference” for more
information.
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Once the system is in single user mode, back up the kernel:

#ed/
# mv xenix xenix.00
# ep xenix.00 xenix

Enter this command (on 386 machines, omit the “L"’):

# adbL -w /xenix
* Jedspresent/w 0
* §q

This patches your kernel with the necessary fix. Again, note
that it permanently disables the console keyboard lights
(LEDs).

Shut down the system: . ...

# letc/shutdown 0
When you see the “Normal System Shutdown” message,
press any key to reboot the system. You have now fixed the
keyboard lockup problem.

Finally, call your support center and report your problem.

11. Using Video Display Hardware
11.1 Hercules Graphics Card Support

Monochrome graphics are now supported using the Hercules
Graphics Card. Most all functions and features of the new support
are identical and/or supersets of those currently available with the
Monochrome Adapter. The adapter device interface to the Hercules
is still /dev/mono or /dev/monochrome.

Control Modes - continue to use the SWAPMONO joctl to
select the Hercules as the output device.

Display Modes - Two new ioctls have been added to
_ support the possible Hercules adapters graphics modes.

XG-2-29-88-4.1.1/2.2.3 -39 - The Santa Cruz Operation




Release Notes

SW_HGC_P0 - Instructs the Hercules to display page 0 at
frame buffer address 0xB000O (length of 32K) in 720x348
graphics mode. This mode is legal whenever the Hercules is
installed regardless of the existence of either a CGA, PGA
or EGA. Note the the frame buffer is zeroed to clear pre-
existing text information.

SW_HGC_P1 - Instructs the Hercules to display page 1 at
frame buffer address 0xB8000 (length of 32K) in 720x348
graphics mode. This mode is only legal whenever the
Hercules is installed and there isnota CGA, PGA orEGA
display adapter installed. Note that the frame buffer is NOT
zeroed so as to allow applications the option of multiple text
and graphics environments.

¢  QGetting Display Modes - MCA_GET still returns all
standard monochrome modes with the addition of the two
new Hercules modes previously mentioned.

¢ Memory Mapping Modes - MAPMONO still maps the
frame buffer with the following exceptions. When the
Hercules is installed with an additional CGA, PGA or
EGA, the standard 32K frame buffer starting at 0xB000O is
mapped, whereas when there is no additional CGA, PGA
or EGA, the entire Hercules frame buffer of 64K at frame
buffer 0xB0000is mapped.

¢  Graphics Adapter Port I/Q - MCAIO should still be used
for Hercules port /0. Three new ports are supported
including 0x3b9 for configuration, and 0x3b9 / 0x3bb for a

light pen.
11.2 screen{HW) - HPA

Any sequence sent to Horizontal Position Absolute (HPA) will
position the cursor at column zero. _
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11.3 screen (HW) - Control Modes
Thisnote is primarily for software developers.

The screen(HW) manual page for XENIX System V Operating
System Release 2.2 lists the following commands under “Control
Modes":

SWAPMONO
SWAPCGA
SWAPPGA
SWAPEGA

In the current release, these iocl commands behave just as if a
“change multiscreen” sequence were issued. For compatibility, we
recommend that you do not use the commands listed above and that

programs should swap to other adapter types by opening the devices
" associated with the desired adapter. "~ © ° e

For example, if a program, started on a multiscreen associated with a
monochrome adapter, is to display output on an installed CGA, the
program should open /dev/color and use the mode changing and
selector mapping ioctls on the resulting file descriptor. This
maintains greater compatibility.

11.4 Display Adapter CMOS Note

CMOS location 0x2d is read at boot time to initialize the display
adapter. I that register is non-zero, the adapter may be initialized
differently than would normally be expected (i.e. the screen maybe
filled with random meaningless characters). Some older Compaq
286 machines may exhibit a problem with high resolution
monochrome monitors due to this.

11.5 mapchan{M) and mapscrn (M)

Using 7-bit terminals with mapchan mapping, where the ‘[’ (left
bracket) character is mapped to some other character, can cause
escape sequence processing by termecap and other applications to
fail. If you must map the ‘[’ character, termcap entries (and
applications programs) ¢an be modified to Jook for the mapped value
instead of ['.

The functionality of mapsem from release 2.1.3 hasbeen restored to
XENIX 286 and XENIX 386 to alleviate problems with emulating 7-bit
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terminals on the video screen,
12, Using Tape Drives
12.1 The Irwin Tape Drive

The following subsection should have appeared at the end of Section
7.3 of the XENIX Operations Guide, “Using a Cartridge Tape Drive.”

A tape cartridge drive is a mass storage device that uses 1/4 inch tape.
XENIX System V Operating System Release 2.2 supports the
following Irwin mini-cartridge tape drives:

e  Model110 (10 megabyte)
¢ Model 125 (20megabyte)
¢ Model 145 (40 megabyte)

Memory and Irwin Usage. Irwin use is directly related to the amount
of physical memory installed on your computer. The more memory
you have, the better the driver performs, This is because of the
normal memory fragmentation that occurs in multiuser operating
systems.,

The Model 110 works with a minimum of 1 megabyte of physical
memory. Since some 386 machines have memory which cannot be
accessed by XENIX, it is possible to have 1 megabyte installed and
still have insufficient memory for the Irwin drive. The amount of
memory available to XENIX is displayed at boot time; take note of it
and install additional memory if it is less than 1024K.

Note that the tape drive must be configured as drive 2.

We recommend that you always use the Irwin tape drive in single-
user mode because there is more memeory available and less memory
fragmentation. Also, the system is typically less active when running
in single user mode. Therefore, Irwin format and /O operations are
faster and there are fewer bad blocks on tapes formatted when
running on a quiet system.

When excess memory fragmentation occurs, you see this error
message on the console:

<ir>: Not enough memory for mini-cartridge; retrying...

The driver tries to access the tape drive for one minute. During this
time you can either wait for processes to exit orkill processes that are
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using up memory. If memory fragmentation still exists after one
minute, the tape command fails and you see,
<ijr>: Not enough memory for mini-cartridge; open failed.

Formatting the Irwin Tape Media. You must format blank, unused,
Irwin mini-cartridge tapes with the format(C) utility before you can
use them to store data. Use this command on blank, unformatted
tapes: '

format /dev/rctmini

The rctmini device verifies the format on the tape. You should also
use the verification device when making backups tapes.

The Irwin drive cannot reformat. 10 or 20-megabyte tapes. These
cartridges may be bulk erased and formatted normally, but the drive

__jtself cannot reformat them. 40-megabyte tapes can be reformatted
by the drive. Generally, once the format is written, it is good forthe

life of the media. The format only needs to be re-written if a failure
occurs while formatting isin progress. :

To reformat a 40-megabyte tape use the format command with the -
option:

format -e /dev/rctmini
This erases the tape completely, including all previous format
information, then reformats the tape. Note that this is a lengthy

process (often taking more than 90 minutes for a 40MB tape) and it
cannot be interrupted once it hasbeen started.

The tape(C) utility does not yet work with the Irwin (ctmini) device.

When using an Irwin mini—cartridge tape drive to write large amounts
of data, you may see this error message after the last file has been
written on the tape:

Tape uncorrectable ECC error

If this occurs after the last file has been written, the message is
erroneous and can be ignored. You can check to make sure the last
file was successfully written to tape.

If you see this message in the middle of writing, it is probably a valid
error message. Try to read the data off of the tape to make sure the
error is valid, and if it is, you should reformat the tape with the
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format(C) command. Specify the -e option. See format(C) for
information on formatting irwin tapes.

12.2 Tape Supportin XENIX 86 Release 2.2

There is no tape support in the XENIX 86 Operating System Release
2.2.

12.3 Spurious Tape Driver Error Messages

Whenever the tape driver finishes writing to a tape, it prints an error
message on the system console such as “ct cmd error (1,60)” or “ct
cmd error (2,21)”. This has been observed on irwin tape drives as
well, but with different messages. These messages are spurious and
should be ignored.

13. Special Documentation Notes

In order to make the documentation as complete as possible, this
section describes errors in the documentation as well as some new
features of the XENIX System V Operating System Release 2.2 that
are not documented elsewhere.

13.1 Manual Page Permuted Indexes

The following manual pages are mentioned in the Alphabetized list
and Permuted index but are not included in this distribution:

catimp(CT)
charmap{CT)
deco(CT)
enco(CT)
dviimp({CT)
itroff(CT)

13.2 Terminals (M)}
The following terminals are among those supported under XENIX:

Tandy DT1
Tandy DT100
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13.3 Replacement Manual Pages
Replacement manual pages:
diskep(C)
dos(C)
dtype(C)
mkdev(C)
vmstat{C)

fd(HW)

are included at the back of these Release Notes. Please substitute
these replacement pages for the pages in your reference books.

14. SVID Conformance Notes

The SCO XENIX System V Operating System meets the single
volume System V Interface Definition (SVID) published in 19856y "

AT&T (Select Code 307-127). SCO XENIX System V Operating
System has been subjected to a stringent set of tests for the purpose
of verifying conformance to SVID, and conforms to SVID
functionality with the following exceptions:
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SVID
Specification

Function

SCO XENIX
Implementation

shmat Allows non-zero

arguments.

shmop
shmet]
shmget

Shared memory
operations,
Return ““char
*shmaddr”

Address
specified as
(int*).

ptrace

shmaddr argument mustbe zero.
The SVID states that shmat()
should allow anon—zero
shmaddrargument. The
architecture of the 8 family
precludes allowing attachment
of shared memory at specific
physical addresses. Because of
this, XENIX System V requires
that the shmaddr argument be
zero to allow the system to
choose the first available
address.

Because of the architecture of
the 86 and 286 family of chips,
XENIX System V for the 86/286
utilizes shared memory by using
far pointers. The S “char
*shmaddr” is replaced with
“char far *shmaddr.”” XENIX 386
returns “char *shmaddr.”

Address specified as structure.
The SVID states that ptrace()
calls should fail if the ‘addr’
argument is not the start address
of aword. Because of word
alignment conventions in the 86
family of chips this failure wiil
not occur.
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These exceptions are found on the termio manual pages
(termio(dev) for SVID and termio(M) for XENIX) System V:

a

S Termio SVID SCOXENIXV
Characters/values _ Specification Imglementation
QUIT Ctrl-| - Ctr-\
ERASE # Curl-H
KILL @ Ctrl-U
38400 baud  B38400 notincluded
default initial B300 B9600
baud rate
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A.1 Compatible Hardware

The XENIX System V Operating System is available for many
configurations of Personal Computer hardware. In general, your
hardware configuration must have the original settings and boards
before you install the XENIX System V Operating System. If you
have added any boards, make sure that all switches are set as
recommended in the manufacturer’s hardware manual for that
board.

This Appendix is divided into several sections. “General
Compatibility Guidelines” contains general guidelines for hardware
compatibility, including charts of compatible peripherals, serial
cards, video adapters monitors, hard disks and controllers. System

.. parameters necessary for these devices also appear in this section.
These guidelines must be followed to enmsure proper system -

performance.

The remaining sections include exceptions and special notes for each
type of machine supported.

Note

The specific hardware that is listed in these Notes should
work with the XENIX System V Operating System. However,
not every machine and configuration has been tested by us
and proven to work. Also, because compatible machine or
add-on peripheral manufacturers may change configuration,
functionality, or firmware at any time, no guarantee is
implied. Please write us with accurate hardware information
for possible inclusion on our lists.
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1.1 Using this Appendix

To find a listing of compatible hardware for your machine, you must
know your machine type. You must know the Processor your
machine uses and if it follows the Industry Standard format. You
should also know if there are enhancements to your system, such as
an ESDI interface. To find the available types of machines, check
the section titled “Machines” in the “General Compatibility
Guidelines” section of this appendix. There is a specific section of
compatible hardware in this appendix for each version of SCO
XENIX. There is also a section called “General Compatibility
Guidelines™ that discusses general compatibility issues with SCO
XENIX. Read through this section before you instail any extra
hardware on your system.

1.2 General Compatibility Guidelines

This section describes what hardware can be used with the standard
XENIX Operating System Release 2.2 distribution. There are many
other devices that you can use, which require additional vendor
supplied software, that are available from independent hardware
vendors. Call your dealer or software support center and ask for the
third-party IHHV/ISV catalogue.

If your computer is listed as a supported machine in this Appendix, it
should run XENIX without adding any hardware or changing any
jumper or switch settings. This appendix is provided as a reference
so that you can check the compatibility of any piece of hardware you
own or may wish to buy in the future.
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1.2.1 Machines

Compatible Hardware

The XENIX System V Operating System Release 2.2 is available for
several machine configurations. Find your machine configuration in
the right hand column and match it with the corresponding version of
SCO XENIX in the left hand column. The XENIX kemel runsin one

of three modes:
Processor Mode
8086 Real mode (unprotected)

80286
80386

Segmented mode (protected)
Demand paged virtual memory mode (protected)

Yourversion of XENIX is for one of the following machines:

| xENIX version

Hardware Configuration

286AT
386AT
286PS
386PS
286HP
286 ESDI

386 ESDI

6300+
86XT

Industry Standard 286 based personal computer.
Industry Standard 386 based personal computer.
IBM Personal System/2 Model 50 or Model] 60.
IBM Personal System/2 Model 80.

HP Vectra 286 based personal coxﬁputer.

Industry Standard 286 based personal computer
with an SMS 8620 or 8627 ESDI disk controller.

Industry Standard 386 based personal computer
with an SMS 8620 or 8627 ESDI disk controller.

AT&T 6300+ 286 based personal computer.

Industry Standard 8086 based personal
computer.
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Note

For machines with bus or processor speeds greater than 6
MHz, check with your peripheral vendor to verify that their
hardware will run under your configuration. Malfunctions
with slow hardware are especially noticeable in a 386
environment.

Some computers arrive with the hard disk only partially formatted. If
you have such a machine, use the DOS hard disk format command or
Diagnostics diskette to format the entire disk bafore installing the
XENIX System V Operating System.

Some computers require specific switch settings to run the XENIX
System V Operating System. If your computer does not run the
XENIX System V Operating System with the settings as shipped,
contact your computer hardware representative for the proper
settings.,

1.2.2 Math Chips

Your personal computer may include the 8087, 80287 or 80387 math
co-processor, which is automatically detected and supported by
XENIX 86, XENIX 286, and XENIX 386 System V Operating Systems.
These co-processors will improve floating point efficiency.

Use math co-processors matching your machine’s CPU speed.
Follow the manufacturer’s recommendations.

At boot time, the XENIX System V Operating System announces the
presence of 2 math coprocessor with the message “math COprocessor
present” if an 8087, 80287 or 80387 is detected. Please note that
switches on the main system board must be set properly to enable
8087, 80287 or 80387 interrupts or your system must be set up with the
manufacturer’s setup disk to expect the chip. Insure that the system
diagnostics recognize the co-processor presence and check your
hardware manual for the proper switch settings.

Please note that on some motherboards, XENIX 386 incorrectly
recognizes the presence of an 80387 co-processor even if the chip is
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not installed. This problem is prevalent on machines that use the
Intel motherboard. If your computer incorrectly recognizes the
presence of an 80387 chip, make sure that blocks E48 and E49 are not

connected with a jumper connection.

XENIX 386 supports both the 287 and 387 math coprocessors.
Support for the Weitek 1167 is not yet available. C

Some 8087, 80287 and 80387 exceptions have been masked. Referto
the manual page for 8087(EHW).

1.2.3 Memory Cards

In general, most memory cards work with XENIX. If you experience
“panic: parity” etrors it is often because of low quality memory chips
or cards. This problem is especially prevalent with the 32-bit static

RAM chipsused in 386 machines.

With memory cards, check the switch settings onboththecardand

motherboard. Refer to the hardware manuals for your computer and
for the memory card to find the correct switch settings. The
XENTX 86 Operating System supports up to 640K of main memory.
The XENIX 286 and XENIX386 Operating Systems support up to
16MB of main memory.

1.2.4 Multi- Fonction Cards

The serial ports on many multi-function cards function as expected
#f COMI1 and COM2 are fully compatible with the standard
specifications for these serial ports. These specifications are
explained in the “Serial /O Boards” section of these Notes.

1.2.5 Serial I/OBoards

This section describes the conditions and results of using various
serial /O boards with the XENIX System V Operating System.
Standard single port serial /O boards function as expected if COM1
and COM2 are fully compatible with the standard specifications for
these serial ports.

To configure the Operating System for the serial board you are
installing, you must run the mkdev serial command. See ‘“Using
Peripheral Devices” of the: XENIX Operations Guide for more
information on /usr/lib/mkdev/serial, the script called by mkdev
serial.
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Each multiport serial I/O board is unique; the XENIX System V
Operating System has special driver code for each card listed. Only
those with status poll registers can work with the high performance
driver scheme chosen, and new boards require additional driver
support. The following serial I/O boards are supported by the
XENIX System V Operating System for personal computers:

AMI lamb 4 and 8 port
Arnet Controls 2, 4 and 8 port
(clock option not supported)
Arnet Twin port
AST FourPORT/XN
Computone ATvantage-X 8 port board
Control Systems Hostess 4 and 8 port versions
CTC Versanet 4AT (4 port) and 8AT (8 port)
Digiboard 4 and 8 port
IBM standard COM1 and COM2
Kimtron Quartet 4 port*
Olivetti RS232C Multiport Board
Quadram QuadPort™ 1 and 5 port
Stargate Technologies OC4400 (4 port) and
OC8000 (8 port) versions
Tandon Quad Serial Card

* The Kimtron board does not work with all 386 machines.

The following serial I/O boards are supported by the XENIX System
V Operating System for the Personal System/2:

IBM 2 port cards (up to 3 per system)
Control Systems MC 8 port cards

Refer to the serial(FIW) and mkdev(C) manual pages for more
information on compatible serial I/0 cards and on adding and
enabling serial lines.

8250a Serial 1/0 Chip Notes

Some computers or add-on serial I/O cards use the 8250a serial /0O
chip. Some revisions of this chip do not handle interrupts properly.
DOS does not use interrupts, so the use of this chip with DOS causes
no problems. The XENIX System V Operating System does make use
of interrupts, as itis a multi-tasking operating system.
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The problem with the serial /O chip shows up when using wuep(C)
or cu(C). Indications that your computer contains a bad revision
8250a chip are that uucp(C) may lose characters constantly and
generate unkillable uucico processes, and that cu(C) at high baud
rates stops executingand does not exit.

The problem rarely shows up when using the serial port with a
terminal. It js associated with high-speed serial input. If you want to
use uncp(C) or cu(C) and your computer has one of these chips, we
recommend you replace the 8250a chip with an 8250b serial I/Q chip
or use a multi-function card containing a serial port and configure it
as COM1 or COM2. Disable the built-in serial port or avoid high-
speed input on that port.

All COM1 boards should be strapped at interrupt vector 4. All
COM2 boards should be strapped at interrupt vector 3. Check your
serial card hardware manual or call the hardware manufacturer for
the switch settings that implement these addresses.

Nore

SCO uniPATH SNA-3270 uses interrupt vector 3, which can
interfere with the use of a serial card on COM2.

Serial Card Addresses and Notes

The following table lists supported serial cards and their addresses.
Note that if you install two serial cards on COM1and COM2 that are
incompatible, you may see this message at boottime:

WARNING: Serial boards are installed at conflicting addresses

The message indicates the boards do not have the correct switch
settings. This check does not occur for cards installed on additional
COM ports and you may not see this message even if the boards are
actually incompatible.

Refer to the following serial address table to resolve conflicts and
check the *“Notes” following the table for more information.
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When using a 286 or 386 IBM Personal System/2, configure
additional serial cards at the standard addresses given by the
reference diskette.

Serial Card Addresses
Primary Primary Alternate Alternate

Physical Board I/0 Status I/0 Status

Port Type Address Address Address Address
AMIlamb** (0x540 O0x210 |nomne n/a
Arnet 0x100  Oxl42 |0x280 0x2C2
AST* 0x2A0 0x2BF |none nfa
CTCt  |0x160 nfa none n/a

Digiboardtt |0x110  0x151  |none n/a
CoM1 Hostess 0x500  0x507 0x680 Ox687
Kimtron 0x120  0x8120 |none n/a
Olivettittt |0x2A0 0x?BF |none n/a
Quadram***|0x280 0x2D3 |none n/a
Stargate 0x290  0x2D0 |[nome n/a

Tandon*** (0x2A0 n/a none n/a
AMIlamb** (0x2C0 0x212 |none nfa
|Arnet Ox180 O0x1C2 |0x300 0x342
AST* 0x1A0 Ox1BF |none nfa
CTC 0x218 n/a none n/a

Hostess 0x580  0x587 (0x700 0x707
COMZ |(Digiboard}t |{0x210 0x250 |nome nfa
Kimtron Mx2EQ 0x82EO |pone n/a
Olivettitit [0x1A0 OxIBF |[none nfa
Quadram***|0x288  0x2DB |none nfa
Stargate 0x190 OxID0 |none nfa
Tandon*** 0x280 n/fa none nfa

OTHERI |UNISYS**** |0x400 n/a none n/a
OTHERZ|{UNISYS**#+ Ox408 n/a none n/a
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* Only enhanced mode is sﬁpported.' Do not use the AST
driver.

(\ ** Only continuous mode is supported.

*** Tandon is the only card whose I/O addresses are

potentially identical with other supported cards, such as the
AST and Quadram serial cards.

Since card addresses must not overlap in the same systems, if
you have both a Tandon and a Quadram, the Tandon must
be on COM1 and the Quadram must be on COM2.

You can use the following Quadram serial expansion cards in
these configurations under the standard XENIX Operating
~ System:

COM1 | COM2

S-port | -
1-port | -

Cl - 5-port
4 1-port

S-port | 1-port

If you need to use any other configuration of Quadram cards,
you must relink the kernel using the Link Kit. You also need
the SCO XENIX “Software Development System” to
recompile sioconf.c. Edit sioconf.c as follows:

1. This file contains several groupings of serial card
descriptions. Each group is identified by the first
number on the description line.

Find the descriptions for the Quadram cards in each
group and move that descriptor line to the front of
thegroup.

\ ( 3 2. Remake and boot the new kernel. Refer to “Using

— the Link Kit” in the Installation Guide for
information on the Link Kit. Use config —i.
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**** These serial cards onty work on the UNISYS PC/TT.
T Notesforthe CTC Versanet serial cards:

1. The correct switch settings for the 8AT and 4AT
are:

As a COM1 ( strapped at addr 0x160, using irq4 ) the
8AThas:

switches 33, 35, 36, 38, 39 & 40 OFF
switches 34, 37 ON (i.e.: shunted)

on the DIPSWITCH selection:

5, 6 & 8 should be OFF
all the others should be ON

As a COM2 (strapped at addr 0x218, using irq3) the
8AT has:

switches 33, 35-40 OFF
switch 34 ON (i.e.: shunted)

on the DIPSWITCH selection:

1, 2 & 7 should be OFF
all the others should be ON.

The 4AT is the same as the 8AT in both the above
cases, with the following common exception:

switches 39 & 40 MUST BE ON (shunted)

2. Theseboards come in both 8250 and 16450 versions,
you must have the 16450 version if you intend to run
on 386. The 8250 should run on the 286.

3. The original CTC Versanet boards used different
addresses. Please ask your hardware vendor for
versanet boards strapping at the above addresses
(0x160 and 0x218).

4. The CTC *“Maomao-4” seral board is not
supported.
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1+ Notes on the Digiboard serial card:

1.

3.

Ports for switches DS2 to DS5 (DS9 for 8 port
version) must be strapped starting at the boards base
address as given in the table and incrementing by 8
for each port.

The following example is for COM1 at 110:

DS2 110
DS3 118
DS4 120
DS5 128
DS6 130
 DS7T 138
DS3 140
DSO 148
DS1 150

If COML1 is used then all the ports must be strapped
as "EVEN" to interrupt request line 4 (see Digiboard
documentation). If COM2 is used then all the ports
must be strapped as "ODD" to interrupt request line
3 (samenotation).

Only rev. 3 and later boards are supported.

+11 Notes for the Olivetti RS232C Multiportboard:

1.

The factory settings will not function properly — you
must alter the existing switch positions to reflect
those listed in Item 4 below.

If you are using a single Olivetti board, you must
configure itas COM2.

If you are using two Olivetti boards, one must be
configured as COM2 and the other configured as
COM1, with the COM1 port built into the M330
disabled. To disable the COM1 port built into the
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MB380, refer to the section on “Setting Up the
System” in your Olivetti Installation and Operations
Guide.

4.  The correct switch settings:

As a COM1 (strapped at addr x2A0):

IRQ2 IRQ3 IRQ4 IRQ5 IRQ6 IRQ7 XAl XA0 INT SHR
off off on off off off off om on off

AsaCOM2 (strapped at addr 0x1A0):

IRQ2 IRQ3 IRQ4 IRQ5 IRQ6 IRQ7 XAl XA0 INT SHR
off on off off off off of of on off
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1.2.6 Tape Drive/Controller Combinations

The tape drivers included in this release work with the following
drive/controller combinations. Tape drivers are soon to be included
with Personal System/2 XENIX. Check with your software support
center for PS/2 cartridge tape drivers.

Supported Tape Controllers and Cartridge Drives

Manufacturer Controller Drive Type Notes
Archive SC400 Scorpion 5945 A (4)
Computone  SC400 Scorpion 5945 A —
TI SC400 Scorpion 5945 A —
ITT PC-36 5000(E) w —
- COREtape - - PC-36 - - .. 5000(E) . .. w —
Olivetti =~ PC-36 - 500E) w (1)
Wangtek PC-36 5000(E} w —
Tecmar PC-36 - QIC-60AT w —
Emerald znx-50-2012 Cassette E 3
Emerald xnx-60-2002 Cartridge E 3)
Irwin floppy 145 (40MB) NA (2
Irwin . floppy 125 (20MB) NA 2)
Irwin floppy 110(10MB) NA (@
Default Settings

Type DMA Interrupt  Base Address (hex)

A 3 3 0220H
w 1 5 0338H
E 3 25 0300H

Notes
1. The Olivetti tape controller’s factory jumper setﬁngs do not match

the type W drive default values. To use the Olivetti drive without
changing the controller card’s jumper settings, use the “mkdev
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tape” command to select all four of the following settings:

Type | .DMA . Interrupt. BéseAddfe#s(hex)
w 1 25 ‘0288H

2. The Irwin 40-megabyte drive can use either DC2000 or DCI000
tape cartridges and the 10- and 20-megabyte drives use a DC1000
tape cartridge. A DC1000 tape written on a 125 or 145 model drive
can bereadby eitherdrive.

3. Emerald drives do not work with 20mHz 386 machines at this time.

4. Archive SC400 full length boards are supported. However, the
half-length SC402board is not currently supported under XENIX.

Refer to “The Irwin Tape Drive” notes in the main body of these
Release Notes for information on using the Irwin drive. These notes
supplement the XENIX Operations Guide Chapter 7, “Using
Peripheral Devices.”

Note that these drives are sometimes sold under other brand names.
Only one cartridge tape subsystem is supported per computer. (Itis
possible to have one cartridge tape drive plus an Irwin drive
configured on a system.) QIC24 format is supported on the full size
cartridges. Tape support is raw (character) only, no block device. A
tape utility, tape(C), is provided for rewinding, erasing,
retensioning, etc. tape does not work with the Trwin drive at this
time.

To configure your system for one of the above tape units, run mkdey
tape. If you do not choose specific values for the DMA channel,
interrupt, and base address, the values listed above will be used.
Note that most addresses are specified in hexadecimal, indicated
with a trailing ‘H’. If you do not use the default settings, watch for
possible interrupt conflicts with other installed devices. The table
below indicates what interrupts may be in use on your system. You
should not use interrupts 0, 1, or 6, as these are already in use
regardless of additional devices. The mkdev tape menu indicates the
Irwin units as “Mini-Cartridge,” and all other units are indicated as
“Cartridge” units. The Irwin units are not configurable.
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1.2.7 Typical Device Interrupts

Interrupt  Device

Clock

Console

Networks and others

Serial COM2

Serial COM1

Alternate Parallel Port (1p2)
Floppy Disk

Main Parallel Port (Ip0 or Ip1)

1.2.8 Video Adapters and Monitors

NI W R RN O

Any video adapter/monitor combination which runs with an adapter

" that is a true equivalent of a staridard adapter should run under the

XENIX System V Operating System.

The XENIX System V Operating System supports the use of two
video adapters and two monitors, one of type mono and the other of
type color.

Adapters which come as the default adapter in supported computers
(monochrome or color monitor) will work with the XENIX System V
Operating System.

We support VGA video adapters running in EGA mode.

We have used the following video adapters and monitors under the

- XENIX System V Operating System. Although many standard

emulating cards work, these are some specific examples.
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Video Cards and Monitors
Card Monitor

IBM Mono Card standard monochrome

Herculesmono WY-530(monochrome)

Persystmono

IBMCGA standard RGB (red green

Paradise Modular Graphics Card | blue) or composite color

Everex Graphics Edge

ASTCGA Wyse WY-630(color)

Plantronics Color-Plus . :

IBMEGA ' IBMEGA
standard RGB color
standard monochrome

ATIEGA Wondercard*

ASTEGA

Wyse WY-440(EGA card) WY-640(color EGA)

Wyse WY-700 WY-700

NEC APC-H431

IBEMPGA IBMPGA

IBMVGA Medel 8503(mono)
Model 8512(color)
Model 8513(color)
Model 8514(color)

* EGA Wondercard A dvanced Features Switch (DIP switch 8) must
be OFF.

Wyse WY-700 High Resolution Mono Monitor. There is a known
problem with the screen display going blank temporarily. This can
occur on any Wyse pc286, IBM PC/AT, or AT clone with this
monitor installed. This problem occurs with REV D of the WY-700
mother and/or daughter board. See ASSY # on lower left edge of
board for REV level. You should replace the board with a more
recent revision; request return merchandise authorization (RMA)
from Wyse Technology.
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AST EGA Card. When switching from graphics mode into high-res
text mode, the AST card may exhibit character shifting (e.g. spaces
to ampersands, etc.). Itisnecessarytoreboot to regain the screen.

Other Non-Standard EGA Cards. Some EGA cards that are not
IBM standard may not operate correctly under SCO XENIX. If your
card is non-standard or not in the list of supported cards, please
check with the card manufacturer for compatibility. If your non-
standard card is not operating correctly, enter the command

stty C80x25

and press Ctrl- J to execute the command. Your screen may be blank
or displaying random patterns and you may not see the characters
you enter. This may correct the problem on your card. If this does
not restore your screen display, you must reboot your system.

' 1.2.9 Add-On Hard Disks

Many hard disks, both standard and nonstandard, can be used by the
XENIX System V Operating System as long as the disk controller
supports the drive. The disk must interface electrically with the disk
controller (usually “ST506”). Controllers supporting other drive
interfaces such as RLL or ESDI will work as long as the controller
presents an ST506-compatible interface to the bus.

DOS does not support non-standard disks (i.e. those not defined in
the ROM Fixed Disk BIOS).

Some hard disks come from the factory only partially formatted (e.g.
the Maxtor 1140 140MB). This problem may become evident during
installation, when badirk(M) indicates that every sector past a
certain cylinder/head location is bad. You should contact the
manufacturer to determine whether or not the disk is completely
formatted. There are several products available that will format hard
disks. ' '

Compatible hard disk controllers are discussed in the next section.

For a standard disk: the motherboard ROM must have an entry for
the disk (rype) determined by the number of heads, cylinders, tracks
per cylinder (heads), sectors per track, and other characteristic
information.
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Follow the marnufacturer’s instructions to set- switches or
configuration,

For nonstandard disks: The user may type in information that
overridles the ROM disk configuration information during
installation.

If you are unsure of what parameters to enter for your non-standard
disk, contact your disk manufacturer for this information. The
dkinit program (called during installation) uses parameters as
defined in the “Fixed Disk BIQS Parameter Table” in Section 5 of
the IBM Technical Reference (AT).

Some hard disks have more than 1024 cylinders. Atthis time, XENIX
supports a maximum of 1024 cylinders.

1.2.10 Compatible Hard Disk Controllers

Many hard disks will work with the XENIX System V Operating

System. Whether or not a disk works depends upon the controller
board. Here are two tests the controller must meet:

1. The disk controller is fully compatible with the standard
controller for that configuration. For example, here is a table
showing the XENIX configurations and the compatible

controllers:

Configuration Controller

86XT XEBEC

286 AT/386AT WD-WA2
WD1003

PS/2 IBMESDI
IBM ST506

286ESDI/386ESDI  SMS 8620, 8627

2. No special vendor software is needed to make the controller
work under DOS,

If a controller meets these tests, it might work, but if it fails these
tests, it willnot work.
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1.2.11 Modems and Autodialing

Any standard RS-232 modem works using uucp(C) and eu(C). The
C | default autodialer is for the Hayes Smartmodem 1200. An autodial

program is also supplied for the Racal Vadic 3451, the 212, and the
Hayes Smartmodem 2400. Other autodialing modems can be
supported by writing a dialer program, or modifying the existing one
in /usr/lib/uucp/dial.

The “aucp(C) Notes™ section of these ReleaseNotes and the dial(M)
manual page in the XENIX Reference Manual contain more
information on writing other dialer programs,
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1.3 XENIX 286AT Operating System
1.3.1 Machines

‘We have used the following machines with the XENTX 286 Operating \
System:

ACER 900

ACS ET 286 Plus

American Research Corporation (ARC-AT)

AST Premium 285

AT&T 6310

Basic Time BT/AT

Compagq Portable, Portable II, DeskPro 286, 386* and DeskPro II
Contel/CADO AT/4

Data General DASHER/286

Epson Equity III and Equity HI+

Hewlett-Packard Vectra ES/12 PC

IBM PC AT (6 or 8 mHz version)

IBM 286/XT

ITT XTRA XL

MAD 286 AT
Mitsubishi MP 286 h
NCR PC-8 »=

NEC APC IV

Olivetti M28

PC’s LIMITED AT™

Sharp PC 7511

UNISYS PC/IT

Tandy 3000

Texas Instruments Business Pro

Texas Instruments System 1100

Tomcat 3200-AT

WYSEpc 286 WY-2200

Victor V286

Zenith Z200 series

* Run in 286 Mode.,

** Configure the CMOS database for
color monitor, regardless of the type of monitor used.
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These machines have been reported to run XENIX-286, but we have
not tested them:

Corona ATP
Kaypro 286i

1.3.2 Math Chips

The 80287 math co-processor chip is supported.
1.3.3 Memory Cards .

We have used the following memory cards:

AMI SMART PACK 2
AST
 JustRAM/AT 8MB Card (Monolithic Systems)
Quadram : o :
Tecmar
Talltree Systems
Silicon Valley Systems
STB Rio Grande
Micron Chessmate

1.3.4 Add- On Hard Disks

As noted earlier, many hard disks can be used as long as the
motherboard supports the drive, or the ROM parameters are entered
at installation time. ROM entries for the IBMPC AT are listed here.
Refer to your computer hardware manual for the disk types
supported by other 286AT computers.
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IBMPC ATDisk TypesEntrieson Motherboard ROM
Type Cyls. Hds. Size
306 10MB

1 4
2 615 4 20MB
3 615 6 30MB
4 940 8 60MB
5 940 6 45MB
6 615 4 20MB  noprecompensation
7 462 8 30MB
8 733 5 30MB
9 900 15 110MB
10 820 3 20MB
11 855 . 5 35MB
12 855 7 50MB
13 306 8 20MB
14 733 7 40MB
15 0 0 Reserved
16 612 4 20MB
17 977 5 40MB
18 977 7 55MB
19. 1024 7 60MB
20 733 5 30MB
21 733 7 40MB
22 733 5 30MB
23 306 4 10MB

Note that other compatible machines often have different ROM
tables. Check your computer hardware reference manual for the
appropriate ROM table entries for your computer.

We have used the following hard disks under the 286AT
configuration:

Emerald 50, 70, 140
Maxtor 140

CDC 20, 30, 40, 70
Core

The Bernoulli Box® runs on standard AT compatibles with the
device driver from SCO, purchased separately. The XENIX286
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Operating System is available on Bernoulli cartridges.
1.3.5 Compatible Hard Disk Controllers
We have used the following controllers:

Adaptec ACB-2370T RLL

Western Digital WD 1003*

Western Digital WD-WA2*

DTC WD1010 compatible

WD ESDI Controller, as in the Compaq Deskpro 386 - WD-1005

*  The Western Digital controller cards use either WD1010,
‘WD2010, or WD2020 controller chips.

The following controller cards have been reported to run with XENIX

286, butwe have not tested them:

DTC 5287 (using the PARS3A Controller chip)

XG-2-29-88-4.1.1/2.2.3 -A-23 - TheSanta Cruz Operation



Release Notes

1.4 XENIX 386AT Operating System
1.4.1 Machines

We have used the following machines under the XENIX386AT
Operating System:

ACER 1100

ALR 6010 FlexCache 386/2
Corvus 331

Compaq 386

Compag Deskpro 386/20
Hewlett-Packard Vectra RS/16 PC
Hewlett-Packard Vectra RS/20 PC
ITT 386

Mitsubishi PC-386

NEC PowerMate 386

Noble 386 from PC Discount
Olivetti M380

Tandy 4000

Texas Instruments System 1300
Wyse 386

Zenith Z386

The Intel Inboard in an IBM PC/AT or Intel-supported 286 AT
XENIX compatible is also supported.

The Orchid JET 386 in an IBM PC/AT or Orchid-supported 286 AT
XENIX compatible has also been reported to ran XENIX 386.

These machines have been reported to run XENIX 386, but we have
not tested them:

NCR PC916

Note that the personality card supplied by NCR must be configured
so that the Video Adapter auto-switch feature is disabled.

The XENIX 386 Operating System will run correctly only on 386
systems using a B1 (or later) stepping of the 386 microprocessor. In
addition, the 386 should not have the “32 bit multiply bug”
documented in the Operating System Release Notes. Usually, 386
chips marked with a “Z X" are tested to be free of the 32 bit multiply
problem. 386 chips marked “%” or *16 bit software only” do not
function correctly with XENIX 386.
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1.4.2 General Guidelines for 386AT Peripherals

In general, all peripherals which are supported by the XENIX 286
Operating System are supported by XENIX 386 Operating System if
the peripheral is speed rated for the faster machine.

1.4.3 Video Cards

The DDGA model 25-3047 video card runs correctly in this release.
The DDGA model 3045A video card is not supported in thisrelease.

1.4.4 Memory Cards

1t is srrongly recommended that you use 32-bit memory from your
machine manufacturer. 16-bit memory is much slower, and may

actually degrade overall machine performance. Several

manufacturers have not resolved DMA issues relating to 16-bit
memory, thus such machines will not recognize 16-bit memory (e.g.
Zenith). When in doubt, consult the hardware manufacturer.

REMEMBER: Certain manufacturers reserve the upper 384K of the
first megabyte for DOS. On some machines, this “shadow” RAM
cannot be accessed by XENIX. You must install additional memory
in order to run XENIX.

Note

Memory parity errors seem to be much more prevalent with
32-bit memory, causing the system to panic. Replacing the
defective memory is the only way to solve this problem.

1.4.5 Add-On Hard Disks
In general, 286 AT disk configurations work on the 386AT.
1.4.6 Serial Cards

It is also strongly recommended that multiport cards utilize 16450
serial I/O chips instead of the slower 8250 chips. If you see a “double
echo” problem, particularly on multiport cards, it is due to slow
serial I/O hardware.
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1.4.7 Compatible Hard Disk Controllers
We have used the following controllers:

Western Digital WD 1003*
Western Digital WD-WA2*
Western Digital WD 1005
DTC WD1010 compatible
DTC WD2010 compatible

* The Western Digital controller cards use either WD1010,
WD2010, or WD2020 controller chips.
1.4.8 Floppy Drives

Machines configured with 3.5 inch media as drive 0 must use a
software distribution on 3.5inch floppies.
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1.5 XENIX 286PS Operating System

1.5.1 Machines

We have used the following machines under the XENIX 286FS
Operating System:

IBM Personal System/2 Model 50
IBM Personal System/2 Model 60

Note that you should not use the XENIX 286PS Operating System on
the TBM Personal System/2 Model 80. Use only the SCO XENIX
386PS Operating System.

' 1.5.2 Serial Cards

We have used the following Serial cards under the XENIX 286PS
Operating System:

TBM Personal System/2 model 3033 dual async card (up to 3 per system)
Control Systems Hostess/MC (8 port card)

1.5.3 Video Cards and Monitors

We have used the following Video cards under the XENIX 286PS
Operating System:

IBM Personal System/2 VGA adapter and the 8503, 8512,
and 8513 monitors.

1.5.4 Tape Drives

Personal System/2 tape support is being added as Personal System/2
tape devices are just becoming available. Call your software support
center for tape driver availability. '

We have used the following tape drives with XENIX-286PS:

Mountain Computer FileSafe Tape controller board
Mountain Computer FileSafe Model 7060 Tape drive’
Mountain Computer FileSafe Model 7120 Tape drive

1.5.5 Other Hardware

We have used the following hardware under the XENIX 2B6PS
Operating System:

IBM Personal System/2 internal modem model 0349
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1.6 XENIX 386PS Operating System
1.6.1 Machines

We have used the following machines under the XENIX 386PS
Operating System:

IBM Personal System/2 Model 80
1.6.2 Serial Cards

We have used the following Serial Cards under the XENTX 386PS
Operating System:

IBM Personal System/2 model 3033 dual async card (up to 3 per system)
Control Systems Hostess/MC (8 port card)

1.6.3 Video Cards and Monitors

We have used the following Video Cards under the XENIX 386PS
Operating System:

IBM Personal System/2 VGA. adapter and the 8503, 8512,
and 8513 monitors.

1.6.4 TapeDrives

Personal System/2 tape support is being added as Personal System/2
tape devices are just becoming available. Call your software support
center for tape driver availability.

We have used the following tape drives with XENIX-386PS:

Mountain Computer Filesafe* Tape controller board
Mouatain Computer Filesafe* Model 7060 Tape drive
Mountain Computer Filesafe* Model 7120 Tape drive

1.6.5 Other Hardware

We have used the following hardware under the XENIX 386PS
Operating System:

IBM Personal System/2 internal modem model (349
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1.7 XENIX 286HP Operating System

For XENIX286HP configuration information, consult the
documentation included with your machine.

1.7.1 Machines
The minimum machine configuration that can run the XENIX 286HP
Operating System is:

Hewlett-Packard Vectra model 45945A

1.7.2 Memory Cards

In addition to standard PC/AT memory, the following HP memory
cardswork:

Hewlett-Packard 1/2 MB (45973A)
Hewlett-Packard 1 MB (45974A)

1.7.3 Serial /O boards

In addition to the previously mentioned serial cards, the following
HP cardswork:

Hewlett-Packard Serial Card (24540A)
Hewlett-Packard Dual Serial/Parallel Card (24541A)

1.7.4 Video Cards and Monitors

In addition to the previously mentioned video cards and monitors,
the following HP video cards and monitors work:

Hewlett-Packard Multimode Video Adaptor Card (45981A)
Hewlett-Packard Monochrome Monitor (35731A)

Hewlett-Packard Color Video Adaptor Card (45984A)
Hewlett-Packard Color Monitor (35741A)

Hewlett-Packard EGA Video Adaptor Card (45983A)
Hewlett-Packard EGA Monitor (35743A)
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1.7.5 Other HP Hardware
The following terminals have been verified with XEN1X-286-HP:

Hewlett-Packard 2392
Hewlett-Packard 2393

Termcap entries have been included to support the HP 2392 and 2393
terminals with the following termecap names: '

Attribute

name-

Standard HP mode

2392

HP modewithout standout and underline  2392ne

ANSImode

2392an (supported by most applications)

Set the TERM environment variable to the appropriate name.

The following printers are supported as standard print devices with

XENIX-286-HP:

Hewlett-Packard LaserYet™ Serial/Paralle]l (2636A)
Hewlett-Packard ThinkJet™ Serial/Paralle]l (2225D/2225C)
Hewlett-Packard QuietJet™ Serial/Parallel (2227A)

1.7.6 Compatible Hard Disk Controllers

The following table lists the hard disk controilers that have been
verified with the XENIX 286HP Operating System:

Manufacturer

Model# Comments

Hewlett-Packard

Hewlett-Packard

Hewlett-Packard

45815A  supports 45817M 40MB
disk and some third party
ST-506hard disk drives

45816A  supports 45816M 3 1/2"
ruggedized disk

45893A  Western  Digital 2010
compatible hard disk
controller
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1.7.7 Add-On Hard Disks

The following hard disks have been verified using the HP 45815A
controller:

Drive Description ';Tﬁ%egr Notes

Priam ® 60 60MD full height DBC

Priam ®40 40Mb full height AFEF

Seagate

ST-4051 400D fullheight AEF

8T-225 o 20Mbhalfheight DEF.

Maxtor®XT1085 68Mb fullheight ~ AEC ﬁi‘;’::;i‘;ﬁ:;‘:f;ﬁ:{

The following hard disks have been verified using the HP 45895A
controller: ‘

Drive Description ,]1?;;1;
Seagate 20Mb 2
Seagate " 40Mb 17
Priam® 60Mb 12
Maxtor® 68Mb 4
Maxtor® 140Mb 9
CMI 20Mb 2
CMI 30Mb 3
CDC 20Mb 2
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The following hard disks types have not been verified but may work
with the HP 45895A controller:

Type Cyls. Hds. Size Precompensation
1 306 4 10Mb 128
2 615 4 21 Mb 300
3 615 6 32Mb 300
4 940 8 65Mb 512
5 940 6 49 Mb 512
6 615 4 21Mb none
7 462 8 32Mb 256
8 733 5 32Mb none
9 900 15 117Mb none

10 820 3 21Mb none
11 855 5 37Mb none
12 855 7 52Mb none
13 306 8 21Mb 128
14 733 7 44 Mb none
15 ¢ 0 Reserved, do not use.

16 612 4 21Mb 0
17 977 5 42Mb 300
18 977 7 59Mb none
19 1,024 7 62 Mb 512
20 733 5 32Mb 300
21 733 7 44 Mb 300
22 733 5 32Mb 300
23 306 4 10Mb 0
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1.8 XENIX 286/386ATESDI Operating System
1.8.1 Introduction

This section describes the hardware installation and software
configuration of SMS OMTI 8620 and 8627 disk drive controllers
under SCO XENIX System V Release 2.2 for 286 and 386 personal
computers. There is also a note for system integrators on performing
low-level formats on new disks, and some discussion on badtracking
and disk space usage.

This product supports one SMS OMTI 8620 or 8627 controller with
up to 2 drives attached to it. Either or both drives may have an ESDI
or ST506 drive interface. This product provides an OMTI-specific
device driver to supplement the Western Digital-specific device
driverin standard SCO XENIX System V 286 and 386 Release 2.2.

| 1.8.2 General Notes

You must know what BIOS is in use on your controller card before
you install the disk system. To check your BIOS type, find the BIOS
chip on the controller card. Most manufacturer’s BIOS chips are
found near the bus connectors in space U37. Do not confuse this
chip with the OMTI firmware chip which resides near it on the board
in space U31. Read and note the model number on the BIOS chip.
You need to know this number to accurately set the jumpers on your
controller card. Tables are provided later in this section that specify
the jumper settings for each different kind of BIOS.

Before XENIX can be installed on a system equipped with an 8620 or
8627 disk controller, you must run your manufacturer's setup
program and set the computer up for operation without a hard disk.
This is because the OMTI firmware supercedes the instructions on
the normal CMOS systems for hard disks. After you run the setup
utility, the installed disk(s) may need to be formatted with the sfmt
low-level formatting routine, which resides in the OMTI firmware.
Low-level disk formatting is usually performed on bundled systems
before delivery. If this formatting has not been done, you must
format the disk before installing XENIX.
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1.8.3 Standard Installation

XENIX cannot be installed if the disk is in need of low-level
formatting or if defective tracks have not been accounted for. Check /
to see if XENIX ESDI displays the following message when you boot N
XENIX: -

disk[E]drive 0: cyls = ...

The “E” label indicates that you can use the sfmt utility to format
your disk, if it is not formatted already. (If you do not see this label,
do not use sfmt to format your disk.) You are redirected to sfmt if you
attempt to modify disk parameters through dkinit at installation
time. Youwill see:

~ Please use sfmt to modify disk parameters

Reboot, then invoke sfmt at the “Boot :” prompt to do low-level
formatting, non-standard disk parameter initialization, and initial
processing of manufacturer-supplied defect lists, If you do not run
sfmt at this time, you will have to restart your installation procedure
and run it before you can successfully install XENIX. sfmt should
also be used for non -standard disk support,

The‘defcct—processing algorithm reduces the total number of disk
cylinders available for use by XENIX. dkinit will display the new
total.

If the ““disk[E]” banner is not displayed, do not use sfmt to format
your disk. Instead, please contact your controller’s vendor for low-
level formatting information if you need to format your disk(s).

Enter “‘sfmt” at the boot prompt if your disk requires low-level
formatting;

Boot
: sfmt

Yousee:
This FORMAT routine will DESTROY ALL data on your disk!

Press <RET> to proceed or <ESC> to cancel... |

Next you are prompted to enter the number of the drive you are
formatting. You see:
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Enter drive # (0 or 1):
If there is only one hard disk, enter 0. Next you see:
Use defanlt parameters (Y/N)?

If your disk is non-standard, answer “N”. You must now know the
parameters for your disk. If you answered “no” you are prompted to
enter the total number of cylinders and heads for your disk. Yousee:

Total CYLS:

Total HEADS:
Nextyou see:
Write Precomp CYL CONTROL BYTE: 2

sfmt supplies “2” as a default but you can overwrite this answer.
Check your manufacturer’s specification for the correct value. Next
you see:

Press <RET> to proceed or <ESC> to cancel...
If youwish to proceed, press RETURN. Next you see:
Logical partitioning desired (Y/N)?
Enter “N”. Nextyou see:
Any defects (Y/N)?

If you do not need to manually enter any badtracks, press “N”’. Enter
“y” if you need to add badtracks. You see:

(Press <RET> to end defect list)
CYLINDER:
HEAD:

‘When you have entered all known defects in the hard disk by cylinder
and head numbers, press RETURN at the

CYLINDER:
Prompt. You see:
More entries (Y/N)?

Enter “N”. Next you see:
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Press <RET> to proceed or <ESC> to cancel...

Now you are prompted to set the interleave factor for your hard disk.
Disk speed performance may be severely reduced if your interleave
factor is set incorrectly. Check your manufacturer’s documentation
carefully for the correct interleave factor. You see:

Interleave (1-15):

Note that if your disk supports 35 sectors per track, you should not
use an interleave value of 5 or 7. Next you see:

Are you SURE you want to format (Y/N)?

Enter *“Y" if you are satisfied that all your answers are correct. You
see:

Formatting.....
When sfmt is finished formatting the disk, you see:

Formatting complete,
params saved,
Hit any key to reboot

Pressanykey and you see the XENIX boot prompt again:
Boot

Press RETURN toboot XENIX.

dkinit

dkinit is primarily for unusual or non-standard disks. Unless you
know your disk is non-standard, assume that it is standard. ‘When
dkinit is run during XENIX installation, choose option 1 to display
the current disk parameters. If these parameters do not correspond
to the hard disk you have, you must modify the current parameters.
If the “disk [E]” banner was displayed at power-up, please use sfmt
to modify these parameters. Otherwise, follow the instructions
provided in the XENIX Installation Guide.

Badtracking

The number of cylinders used for bad track alteration will be
subtracted from the total number of cylinders available to the user.
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After you have finished scanning for badtracks during the
installation process, examine the badtrack table. If the “disk[E]”
banner was displayed at power-up and you ran sfmt, check to see if
any of the flaws in the manufacturer’s disk fiaw map are displayed in
the XENIX badtrack table. If no bad tracks are shown, sfmt located
all the bad tracks in the flaw map and you do not need to enter them
from the list supplied with the disk. If all the bad tracks from the
supplied list appear, XENIX badtrack located the flaws and you do
not need to enter them from the supplied list. If, however, only some
of the listed bad tracks are displayed, you must enter any bad tracks
that are listed on the supplied bad track list but not displayed on the
screen. If the “disk[E]” banner was not displayed, you must enter all
of the flaws in the manufacturer’s supplied list that are not already
displayed in the badtrack table. The following table outlines all
~ possible optionsand the appropriate actions:

Display Action

Nobad tracks displayed Do not enter anybad tracks

Allbad tracks displayed Do not enter any bad tracks

Somebad tracks displayed | Enter anybad tracksnot displayed

| You did not run sfmt Enter all bad tracks on the supplied list

Use XENIX badtracking to process defects that need to be added to
the bad track table at a later date. Allocate space for future bad
tracks even if none are found during the initial scan. Keep in mind
that if you do not allocate enough space now, and your table fills up
later, you must reinstall to add additional bad tracks.

1.8.4 Hardware Installation and Initialization

The next few sections are for those system integrators and
experienced users who are assembling a computer system from
scratch, and who are installing disks themselves.

1.8.5 DMA/Programmed 1/O Considerations

The disk controller supports three different /O modes: DMA,
simple programmed I/O and optimized programmed I/O. DMA is
Direct Memory Access mode, simple programmed 1/O is slow but
will work on virtually all machines, and optimized programmed I/O
is fast but may not work on all machines. Under XENIX-286, DMA
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mode is the default. Under XENIX-386, simple programmed 1/Q is
the default mode. After you install XENIX, you may switch between
the different modes by patching the kernel in single-user mode using
adb (adbL if your machine isa 286):

# adb -w /xenix
* dido_type /w n
* $q

#

The pound signs (#) are prompts from the system shell and the
asterisks are prompts from adb; do not type them in.

In the patch above, 7 is 1 for the default DMA mode, 2 for simple
programmed I/O mode, and 3 for optimized programmed mode.

The default for XENIX-386ESDI is programmed I/0. The defauit
for XENIX-286ESDI is DMA.

Standard personal computers that support 1/0 channel ready will
work with the 286/386 ESDI configuration of XENIX System V
Release 2.2 in the optimized programmed I/O mode with no
problems. Machines that do not support I/O channel ready will
invariably crash, with a high probability of data corruption. I you
are unsure as to whether your machine supports I/0 channel ready,
consult your computer’s manufacturer.

1.8.6 Inteérleave Factors

A 1:1 interleave factor is supported. To change interleave factors,
refer to the sfmt instructions,

1.8.7 Drive Size Limits

The limitations for attached disks are 1024 cylinders (10 bits of
cylinder addressing) and 16 heads, due to the fdisk structure shared
by all operating systems. You can attach larger disks, but you cannot
use more than 1024 cylinders, even with multiple fdisk partitions; the
excess storage spaceisunaddressable.

Setting Up a One- Drive System

1. Cabling Requirements: One (1) 34-pin straight-through
cable. One (1) 20-pin straight-through cable.
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On the hard disk: Install drive select jumper to lowest Drive
Select (DS0orDS1).

On the controller: Install jumpers W20 to W23 according to
the information in the “Drive Jumper Settings” table
provided in the “Drive Tables” section on the 286/386AT
ESDI Operating System. To find the correct drive table for
your hardware, note your board type and BIOS type and find
them on the following table. The BIOS types are listed
across the top of the table and the board types are listed
down the left side. To find the correct table to use, check the
listing at the intersection of your BIOS and board types. For
example, If your BIOS type is 1002579 and your board type is
8620, you can find your correct board settings in Table Al

Board BIOS Types
Types

1002579 1002580 1002661 1002662
8620 Table A i TableC | TableD
8627 I Table B i s

tindicates a drive/BIOS combination that does not exist.

If your drive is a non-ESDI drive type and it does not
correspond to the default ST506 drive type(s), enter disk
characteristics asin step 10.

Remove the existing hard disk controller and unplug the
connecting cables. If a separate floppy drive controlier is
being used, remove it and connect the 34 pin floppy cableto
the J1 connector onthe ESDIcontroller.

The number of hard disks in the system must be reported as
zero (0) when initializing the system - configuration
parameters using the setup utility provided by your
computer’s manufacturer.

Install the 34-pin drive interface cable to the J2 connector.
Tnstall the 20-pin data cable to either the J3 or J4 connector.
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10.

1.

Install the ESDI controller in any available slot on the
motherboard. CAUTION: Power must be off!

Use the manufacturers setup utility to change your system
settings to indicate that there is no hard disk used with your
system.

If you need to format your disk, type sfmt at the Boot :
prompt. You must know the hard disk parameters before
youinvoke sfmt.

Answer all questions as prompted. Note: If your drive is not
listed in the BIOS drive table answer “N’ to “Use defaults
(Y/N)?” prompt. Then, enter the comréct drive
characteristics. If your drive is a non-ESDI drive type and it
does not correspond to the default ST506 drive type(s), you
are prompted to enter disk characteristics.

At the completion of this installation procedure, you will be
directed to reboot the system. After doing so, continue with
normal XENIX installation procedure.

Setting Up a Two- Drive System

1

Cabling Requirements: One (1) 34-pin daisy chain straight-
through cable. One (1) 20-pin straight-through cable.

On hard disks: set Drive Select to DSO (or DS$1) on the first
drive, and Drive Select to DS1 (or DS2) on the second drive.
Install termination resistor on drive at end of daisy chain
cable. Remove termination resistor on drive in the middle of
daisy chain cable.

Follow steps 3-9 above.
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User- Configurable Jumpers
W22 w23

w20 w21

Compatible Hardware

Refer to Drive Tables

W17 W18 W19

Winchester 1/0 Port Base Address

0* o* 0* 320H
0 0 1 - 324H
0 1 0 328H
G 1 1 32CH
1 0 0 1A0H
1 0 1 1A4H
1 1 0 1A8H
1 1 1 1ACIH
T Wie © BIOS EPROM Control
0* Enable BIOS
1 Disable BIOS
W15 BIOS Base Address
o* C8000H
1 CA00OH
WwWi4 Floppy Disk /O Port Base Address
o 03F0H
1 0370H
W10 W11 Bytes/Sector Sectors/Track (ST506)
8620 8627
0 o* 512 17 26
0 1 512 18
1 0] 1024 9
1 1 1056 9
O=Jumper not installed
1=Jumper installed
*=Jumper as shipped
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LUNO LUN 1
W9  Sector Type W6  Sector Type
o* Soft sectored 0*  Soft sectored
1 Hard sectored 1 Hard sectored
W8  Drive Class WS  Drive Class

0*  8T506 Compatible 0*  ST506 Compatible
1 ESDI Compatible 1 ESDI Compatible

W7  Drive Type W4  Drive Type
o* Fixed 0* Fixed
1 Removable 1 Removable

O=Jumper not installed
1=Jumper installed
*=Jumper as shipped
LUN=Logical Unit Number

Drive Jumper Settings
BIOS #1002579, #1002580:
W20-W23: Hard disk drive jumpers

BIOS #1002661, #1002662:

W20 Reserved
w21 1/0 Speed Option:
it High Performance (not supported by
all computers)
1 Normal
W22, W23 Hard disk drive jumpers
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1.8.8 Drive Tables
N Table A
N - 8620 Drive Table
BIOS #1002579, AT3
Drive/Model Write
w20 W21 _ or Compatibles Cyl. Heads Precomp.
LUNO
1 1 ESDI Drives
0 1 Vertex/Priam V170 987 7 -
1 0 Maxtor XT1140 918 15 -
0 0 Miniscribe 3425 612 4 -
W22 W23
LUN1
1 1 ESDI Drives
0 1 Vertex/Priam V170 987 7 -
1 0 Maxtor XT1140 918 15 -
Y 0 0 Miniscribe 3425 612 4 -
o
P
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Table B
8627 Drive Table
BIOS #1002580, BIOS AT4
Drive/Madel Write
W20 W21 or Compatibles Cyl.  Heads Precomp.,
LUN O
1 1 ESDI Drives
0 1 Seagate ST277R 820 6 -
1 0 Seagate ST4144R 1024 o -
0 0 Seagate ST238 615 4 -
W22 w23
LUN 1
1 1 ESDI Drives
0 1 Seagate ST277R 820 6 -
1 0 Seagate ST4144R 1024 9 -
0 0 Seagate ST238 615 4 -
Table C
8620 Drive Tabie
BIOS #1002661, ATS

W23 Drive Type

Write
Cyl. Heads Precomp.

LUNO

0 Seagate ST225 612 4 -
1 ESDI Drive
w22
LUN1
0 Seagate ST225 612 4 -

1 ESDI Drive
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Table D
8620 Drive Table
BIOS #1002662, BIOSATG
: Write

W23 Drive Type Cyl. Heads Precomp.
LUND .

0 Seagate ST238R 615 4 -

1 ESDI Drive

w22
LUN1

0 Seagate ST238R 615 4 -

1 ESDI Drive
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Drive Characteristics Reference Guide

Drive Characteristics
Reference Guide
MFM Hard Disk Drives

Write
Drive/Model Cyl. Heads  Precomp.
Maxtor XT1140 918 15 -
CMI 6426 640 4 256
Rodine 352 306 4 -
Microscience HH312 306 4 -
Seagate ST4026 615 4 300
Cynthia 570 987 7 -
Vertex V170 987 7 -
DMA/RICOH 612 2 400
(Removable 10MB)
Seagate ST4038 733 5 300
Seagate ST213 612 2 256
Miniscribe 3425 C612 4 128
Quantum Q540 512 8 256
Seagate ST4051 977 5 300
CDC 3212 612 2 128
Miniscribe 3012/3212 612 2 128
CMI 6640 640 6 256
Tulin 240 640 6 256
Seagate ST225 615 4 256
CMI 3426 615 4 256
CMI 5412 306 4 128
Lapine 3522 306 4 128
Otari 514 306 4 128
Seagate ST412/ST212 306 4 128
Shugart 712 306 4 128

Note: This is a list of some prominent MFM drives in the industry.
Itis not a comprehensive list.
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Drive Characteristics
Reference Guide
RLL Vendor Certified
Hard Disk Drives

Write
Drive/Model Cyl. Heads TFrecomp.
Atasi 3085 1024 8 -
Miniscribe 8438 612 4 -
Microscience HH330 612 4 -
Microscience HH738 612 4 -
Peripheral Tech 357R 615 6 -
Lapine LT300 . 616 4 -
Priam V170 987 7 -
Priam V185 1024 7 -
Priam 514 1024 11 -
Priam 519 1024 15 -
Seagate ST251R 820 4 -
Seagate ST277R 820 6 -
Seagate ST4077R 1024 5 -
Seagate ST4144R 1024 9 -
Toshiba MX53FB 830 5 -
Toshiba MK54FB 830 7 -
Seagate ST238R 615 4 -
Miniscribe 3438 615 4 -

Note: This isa list of some prominent RLL drives in the industry. It
is not a comprehensive list.
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1.9 XENIX 6300+ Operating System

XENIX 6300+ Operating System runs standard AT&T hardware with
original switch settings.

1.9.1 Memory Cards

Use AT&T memory cards, since the 6300+ has its own 16 bit bus and
isnot AT memory card compatible.

1.9.2 Hard Disks

The latest BIOS, version 2.01, contains a table of § supported disks
and their characteristics; : ' :

Type Size Example - Cyls - Hds..

0 10MB 306 cylinders 4 heads
1 30MB CDCWren 697 cylinders Sheads
2 20MB  CMICM6426 640cylinders 4 heads
3 40MB Tandon 98lcylinders  Sheads
4 40MB  Seagate ST4051 977cylinders  Sheads
5 8MB  Miniscribe 8086 1024 cylinders  8heads
6 67MB  Micropolis 1325 1024 cylinders  8heads
7 20MB  Seagate ST225 612 cylinders 4heads

or Miniscribe 3425

Note

BIOS table 2.01 contains an error, the entry for type 5 should
say 67MB instead of 80MB.

Type 7 is the standard 20 MB disk currently in use in the PC 6300+
The above table is the same as the one contained in BIOS versions
1.04 and 1.06. There are some other parameters in the table that are
not listed here. These parameters affect performance rather than
capacity, so they are not listed.

Hard disk drives C (and, optionally, D) are identified as entries 0-7 in
the table above by setting one DIP switch on the motherboard and
two jumpers on the Western Digital controller board. On the
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motherboard, there is a package of eight switcheslabeled “DSW-1.”
Switch 3 is the most significant bit for drive D, and switch 4 is the
most significant bit for drive C. On the HDU controller board, there
is a package of eight jumper positions labeled “Swi1.”

The next two significant bits are jumper positions 4 and 3 for drive C
and 2 and 1 fordrive D.

In all cases, “OFF” or “Open” isbinary “1,” and “ON” or “Closed”’
is binary “0.” So the eight possible settings are:

Motherboard Disk Controller Board
DSW-1switch SW1 jumpers
Seiting | 3(D)_ot_4(C) | 4(C)_or_2(D} 3(C)_or_1(D)
0 On Closed ~ Closed
1 On Closed Open’
2 On Open Closed
-3 On Open Open
4 Off Closed Closed
5 Off Closed Open
6 Off Open Closed
7 Oft Open Open
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1.10 XENIX 86XT Operating System
- 1.10.1 Machines '

We have used the following machines under the XENIX86XT
Operating System:

American Research Corporation (ARC-XT)
AT&T 6300 (Olivetti M24 in Europe)
Compaq Portable, DeskPro™ * and pius™ =
Eagle Turbo '

Epson Equity I+

IBM PC XT

ITT Xp

ITT XTRA

Mitsubishi

NCR™ pC-6*+

Tandy 1200

UNisys®

Wavemate Bullet-286 XT

WYSEpc WY-1100

WYSEpc+ WY-1400

* Internal cartridge tape not supported.

**  For the NCR machine, configure the switches on the
motherboard for a color monitor, regardless of the type of
meonitorused.

These machines have been reported to run the XENIX86XT
Operating System, but we have not tested them:

Compuserve/Canada Arthur in Canada
Ericsson PC

Leading Edge

Victor VPC 30 and VPC 15
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1.10.2 Math Chips

We have used the following math co-processor chips under the
XENIX 86XT Operating System:

8087 For 8088 CPUs.
R087-2  For 8086 CPUs.
8087-3  Forfast 8086 CPUs.

1.10.3 Memory Cards

We have used the following memory cards under the XENIX 86XT
Operating System:

AST 6 Pack+

Tandon

Quadram Quadboard

Sigma Maximizer

Microsoft RAM card

Tecmar Captain or First-Mate

AT&T for the 6300

1.10.4 Accelerator Boards

Accelerator boards are special cards that plug in to an 8088 machine
(not an 8086). They replace the 8088 CPU with a 286 CPU and
perhaps replace some memory as well. XENIX runs on accelerator
boards in 8086 unmapped mode.

The following accelerator board is supported in the XENIX86XT
Operating System standard di stribution:

Seattle Telecom and Data (STD) PC286
1.10.5 Add- On Hard Disks

We have used the following hard disks under the standard disk
configuration.
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CMI 15

Plus HardCard 10
Miniscribe 20
Seagate 20

CDC 30

Rodime 30
Mountain 20, 30
Syquest SQ306 standard
CDC Wren
Seagate ST-225
Miniscribe 3425

The following disks have been reported to work under the standard
disk configuration, but we have not tested them:

Peachtree 10, 20, 30
Maynard Apollo 30
Franklin Telecom 10, 20, 33
Rodime 10

Tandon 10

Alpha Omega 10, 20, 30
Mountain Hard File

The following tables list the controllers most commonly used with
8086/8088 machines, and the type of hard disks they can support:

XEBEC Controller
(standard IBMPC/XT compatible)

Type Cyls Hds Size Example

0 306 2 SMB
1 375 8 24MB
2 306 6 15MB
3 306 4 10MB  standard
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DTC Controller
(standard on AT+T 6300 - fully supported)

( r\‘; Type Cyls Hds Size Example
h 0. 306 2 5MB

1 375 8 24MB

2 306 6 15MB .

3 306 4 10MB

4 306 2 5MB Syquest SQ306 standard

5 697 5 30MB CDCWren

6 20MB  Seagate ST-225

7 20MB  Miniscribe 3425

Drive types 8 - 15reserved

1.10.6 Compatible Hard Disk Controllers

The following table lists the hard disk controllers that we have used
under the XENIX 86XT Operating Systemn configuration:

/7™ XEBEC 1210A

N DTC 5150
i - WD 1002/WX-2
| Adaptec 2002
| T* interface
‘ ADES
| CDC
/—‘\
()
RN
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B.1 Common Questions and Answers

N
i/h ) This section is our support department’s combined effort to present
answers to the most common installation/configuration questions.

1.

2.

“EEE”son Screén When Booting from N1 Floppy

Blank or Garbled Display When Booting, Or Display Won’t
Scroll

Error Message: “Panic: memory failure - - parity error”
Adding a Serial Card and Terminal

Serial Printer is Not Printing

Setting Terminal Type Automatically

286 Drivers Won’t Work with 386

Trouble Confignring Memory on 386 Machine, or System
Runs Slow After Adding Memory

Paraliel Printer is Printing Slowly or Not at All
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1. PROBLEM: When booting from the N1 floppy,
“EEEEEE"s print on the console and the system refuses to
respond.

REMEDY: Try booting a DOS floppy, or other bootable
diskette. If the machine can boot a diskette, then your N1
floppy is corrupted. You are entitled to a free replacement

floppy.

2.  PROBLEM: When booting up, the conscle screen blanks,
the cursoris gone, or the displayis garbled.

REMEDY: You may have an incompatible monitor card.
Check “Video Adapters and Monitors” under “General
Compatibility Guidelines” in Appendix A of these Notes for
a list of supported video cards and monitors. If yours is not
listed but compatible with one on the list, it should work. If
not, check your card’s hardware manual to see if there are
ways to configure the switch settings so the card is in an
IBM-compatible emulation mode and that it is addressing
the kind of monitor attached. If changing the switch settings
fails, then your monitor card is incompatible, and should be
replaced with a compatible card.

3. PROBLEM:Iscetheerrormessage:
Panic: memory failure -- parity error

REMEDY: Some part of your hardware is sending a “non-
maskable memory error interrupt” (a signal sent by the
hardware that halts the operating system). Run your
system’s hardware diagnostics tests if available. Physically
re-seat your memory cards and chips, and check for bent
pins, etc. If these measures fail to correct the problem, or
you don’t feel comfortable in checking your hardware
yourself, seek assistance from professional hardware
experts. One frequent cause is memory chips that are slower
than factory- recommended chips.
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PROBLEM: I am trying to add a terminal to a serial port, but
donotget alogin.

REMEDY: Follow these procedures to locate the cause of
the problem.

A.

If you are using a 4 or 8-port serial expansion board,
check to see if your board is recognized at bootup by
checking the bootup message. If not, the some of
switches on your card are not set properly. The most
frequent cause of boards not being recognized at
boot time is incorrect switch settings for the strap
address. Check your Dboard’s hardware
documentation for the proper switch settings and
the “Compatible Hardware” section of these Notes
for the correct addresses. COM1 should be
configured as interrupt 4 and COM2 as interrupt 3.
When the card is correctly configured and
recognized in the boot up message, mun
“/etc/mkdev serial” which creates device files for
your extra serial ports.

Note that the bootup message only verifies the
addresses of the ports. If your interrupt is
incorrectly configured on the board, it still will not
work. Both the addresses and the interrupt line
must be set correctly on the board. You must also
make sure that the addresses and interrupt line
chosen do not conflict with any other devices (e.g.
other serial boards, tape drives, etc.).

Make sure you are in multi-user mode, your
terminal is plugged in and turned on and set for 9600
baud, 8 data bits, 1 stop bit, no parity. (If your
terminal doesn’t send these, then see the section
titled “Changing the gettydefs File”’ in Chapter 7 of
the Operations Guide for ways to configure your
terminal.) The terminal should be connected with a
cable so that Transmit Data on the serial port is
connected to Read Data on the terminal, and
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Transmit Data on the terminal is connected to Read
Data on the serial port (see the serial(HW) manual
page in the XENIX Reference Manual or your
terminal manual for more information.)

If the port is enabled, press the RETURN key a few
times to see if a ‘login:’ prompt appears. If so, you
areready to login. Ifnot, disable the port by typing:

disable /dev/ttyname <RETURN>

where ffyname is the device special filename of the
port in question. (For more information on the
naming convention for serial ports, see serial(HHW)

- in the Run Time Environment.) Make sure you're

using the non-modem control device.

Check the /etc/ttys file so the entry for this serial port
looks like this:

Omttyname

If it does not look like the example above, then edit
fetc/ttys with a text editor to correct it.

From the console, as root, see if you can redirect
output to your terminal by typing:

date > /dev/ttyname <RETURN>

If you do not see the date printed on your terminal
and you are not sure of the correct ttyname, try other
tiynames on that serial port. If you still do not see
the date printed, a hardware problem is possible, so
verify the following:

- Your cable is configured correctly (see B.
above). Also, tryusing only pins2, 3 and 7.

= Re-check your terminal sefup
configuration (see #2 above).

XG-2-29-88-4.1.1/2.2.3 -B-4 - The Santa Cruz Operation



Common Installation/Configuration Questions and Answers

~ Re-check your switches on your serial
port. If you are using a multi-port card, try
other lines on that card.

~  Try attaching the terminal to a standard
serial port, COM1 or COM?2, to see if the
terminal and cablingis correct.

G. Onceyougetthe date printed on your terminal, then
enabletheportand look forthe ‘login:’ prompt.

enable /dev/ftyname <RETURN>

If you do not see the ‘login’ prompt, then verify that
getty is actually running on that port and that the
software is configured properly by typing:

ps -lft iyname <RETURN>

The output should look similar to the following
where *login” or “getty” is listed in the “CMD”
column.

F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD
1§214 6210 1 030 20 344 22 6994 2a 0:06 getty

H. Ifyouhave typed the disable and enable commands
many times, it is possible that a new getty cannot be
spawned on that port. If so, then shutdown the
system, re-boot, enter multi-user mode, and try

again.
5.  PROBLEM: Ican’tgetaprintout on my serial printer.

REMEDY: Make sure your serial printer is configured
properly under XENIX:

A. Be sure your printer is capable of supporting
XON/XOFF or DTR protocols and is configured
for those protocols. Verify that it is turned on and
the cable is properly attached to the computer and
printer. For more information on XON or XOFF
protocols, consult your printer hardware
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D.

documentation.

If the portis enabled, disable it by typing:
disable /dev/rtyname =~ <RETURN>

where ftyname is the device special filename of the
port in question. (For more information on the
naming convention for serial ports, see serial (HW)
in the Run Time Environment.) Make sure you're
using the non-modem control device.

From the console, as root, see if you can redirect
output to your printer by typing:

date > /dev/tiyname <RETURN>

If you do not see the date printed on your printer and
you are not sure of the correct tiyname, try other
fynames on that serial port. If you still do not see the
date printed, hardware is suspect so verify the
following;:

- Your cable s configured correctly, If using
XON/XOFF protocol, see Question 5 step
B above. Also, try using only pins 2, 3 and
7.

— Re-check your printer configuration by
verifying its switches in your printer
hardware manual. (Seeitem A above.)

~ Re-check your switches on your serial
port. If you are using a multi-port card, try
other lines on that card and be sure it does
not conflict with the standard COM ports.

- Ty attaching the printer to a standard
serial port, COM1 or COM2, to see if the
printer and cablingis correct,

When you get the date printed on your printer, you
should run mkdev Ip to configure the spooler to
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support this printer. (See Chapter 7 of the XENIX
Operations Guide for more information on Ipinit,
which is called by mkdev Ip.) Then be sure to enter
the correct stty(C) options in the spooler’s interface
script  (fusr/spool/lplinterface/printername)  to
control the baud rate, XON/XOFF protocol, and
other options as necessary. The baud rate and
XON/XOFF protocol should match the baud rate
. setonyour printer.

6. PROBLEM: How can I get my terminal type set
automatically when Ilogin?

REMEDY: XENIX can be easily configured to automatically
set the terminal type upon login by following these
procedures: ‘

A. Login on the terminal in question and determine
which tryname you’re using by typing:

tty <RETURN>

B. Login as root and edit the file /etc/tyfype with a text
editor, Change the terminal type field for the line
associated with the terminal in question to the
terminal type you desire to use. Follow the model
for the console. If you want your terminal type to be
set to ‘wyS0’ for /dev/ttyla, edit /etc/ttytype as
follows:

wy50 ttyla
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C. Then the user’s start up file must be edited with the
appropriate tset(C) command line to automatically
set the terminal type. In each C-shell user’s .login
file, add the following line:

tset -8 -Q > /tmp/tset$$; source /tmp/tset$S; /bin/tm /tmp/tset$s

Be sure the remove the default seteﬁv(C) command
line involving TERM and TERMCAP from the
-login file,

In each Boume Shell user’s .profile, add the
following line: :

eval ‘tset -sf

Be sure to remove the existing tset command line
from the .profile file.

D.  Have each user log out, then log in again to test the
new terminal type change. After they log in, have
them verify the new termtype by typing:

env <RETURN>

7.  PROBLEM: My third-party peripheral device (tape, serial
card, etc.) that used to work with XENIX 286 OS using their
driver, no longer works with XENIX 386 OS. In some cases,
my system hangs when trying to reboot after installing their
driver.

REMEDY: New vendor-supplied device driversare required
for XENIX 386. 286 device drivers will not link into the 386
kernel. Contact the vendor who supplied you with the 286
device driver, and ask them for a new 386 device driver.

8. PROBLEM: I'm having having trouble configuring more
memory on my 386 machine, or since adding more memory,
my 386 machine runs more slowly.

REMEDY: With a Compaq 386 machine you must fully
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populate the memory board that comes with the machine
. with column static RAM chips, before you can add extended
( ™ memory. This isgenerally true with other 386 machines also.

On a Compaq 386, extended memory must be configured to
start at the 4 MB address.

Most extended memory cards use 16-bit memory chips with
a speed of about 150 ns. This memory is about 8 times as
slow as static RAM, and so performance may be noticeably
slower. We recommend using only 32-bit memory from your
computer’s manufacturer. If you must use 16-bit memory, at
least use memory with fast (90ns) chips.

9. PROBLEM: I'm trying to print on a parallel printer but am
getting no response or very slow printing.

REMEDY: Verify the following items, as it is important that
- your parallel ports be configured properly to work under
' XENIX:

! ) A. The printer must be IBM compatible and should use
a standard Centronics interface cable in order for it
towork at all.

B. The IBM AT and XT and compatibles, and 6300+
only support up to 2 parallel ports. Deconfigure
additional ports.

C. The parallel port on the monochrome card should
be configured for interrupt vector 7, and is
recognized aslp1when bootingup.

D. The main parallel port should be configured for

interrupt vector 7 and is recognized as Ip0. So you

) must use either the main or the monochrome’s port

- ! : - not both ~ to avoid a hardware conflict which
N would cause slow printing.
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E.

The alternate/second parallel port should be
configured for interrupt vector 5, and recognized as
Ip2. Make sure no other hardware is using these
interrupts. (See your hardware manual for
information on configuring your parallel ports.)

Check to make sure your parallel card is recognized
by XENIX by rebooting your system. Following the
copyright information on the screen, you should
see:

Parallel port Ipn present

where Ipr is the device special filename of the port
the printer is attached to (Ip0, Ip1 or Ip2) as
described above. H you do not see this message,
check the switches and jumpers on your parallel
card to make sure they are correct. Also try setting
the card for a different configuration, if possible.

Be sure your printer is turned on and on-line, and
the cable is properly attached to the computer and
printer.

From the console, logged in as root, see if you can
redirect output to your printer by typing:

date > /dev/lpn <RETURN>

If you do not see the date printed on your printer,
there is most likely some type of hardware
malfunction, so verify the following:

¢  Your cable is securely connected and all
wires are good. Using the cable on a
known good system, or printing under
DOS are good ways to test this.

* Re-check your printer configuration by
verifying its switches in your printer
hardware manual.
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e Re-check the switches on your parallel
card. It must be recognized at bootup, as
/—\‘; described above in Step F.

T When you get the date printed on your printer, you
should run mkdev lp to configure the spooler to
support this printer. (See “Using Peripheral
Devices” of the XENIX Operations Guide for more
information on Ipinit, the script called by mkdev

Ip.)

1. If your parallel ports are configured properly, as
described above and you still get slow printing, your
parallel port may not be capable of generating
interrupts. See “Slow Parallel Printers” under
Soffware Notes in these Release Notes for
information on correcting this problem.

(,/
AN
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Name

diskep, diskecmp — Copies or compares floppy disks.

Syntax

diskep [-£][-d][-s][-48ds9 ][-96ds9 | [-96ds15 | [-135ds9 ][ - 135ds18 ]
diskemp [-d ][-5 ] [-48d59][-96ds9 |{-96ds15 | [-135ds9 ]| - 135d518

Description

These commands provide easy copying of a source floppy disk.
dd(C) is used to make an image of the source floppy (the one you
wish to copy). On machines with one floppy drive diskcp tem-
porarily transiers the image to the hard disk until a blank “target”
floppy is inserted into the floppy drive. On machines with two
floppy drives dd immediately places the image of the source floppy
directly on the target fioppy.

The options are:
-f Format the target floppy disk before the image is copied.

-d The computer has dual floppy drives. diskep copies the image
directly onto the target floppy.

-s Uses sum(C) to compare the contents of the source and target
floppies; gives an error message if the two do not match.

-48ds9
This setting is for low density 48tpi floppies. It is the default set-
ting.

-96ds9
This setting is for high density 96tpi floppies.

-96ds15
This setting is for quad density 96tpi floppies.

-135as9
This setting is for high density 135tpi 3.5 inch floppies.

-135ds18
This setting is for quad density 135tpi 3.5 inch foppies.

diskemp functions similarly to diskcp. It compares the contents of

one floppy disk with the contents of a second floppy disk using the
crp utility.
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Examples

To make a copy of a floppy, place the source floppy in the drive
and type:

diskcp
When diskcp is finished copying to the hard disk, it prompts you to
insert the target floppy in the drive. If you specify the -f flag when
you invoke diskcp , the program formats the target loppy. When
the copy is finished, diskcp prompts if you would like to make

another copy of the same source disk. If you enter ‘n’, it prompts
if you would like to copy another source disk.

Specify the -d flag on the command lise if you have two floppy
drives; ;

diskcp -d

Notes
If diskcp encounters a write error while copying the source image to
the target disk, it formats the disk and tries to write the source
image again. This happens most often when an unformatted floppy
is used and the -f flag is not specified.

Files
/usr/biﬁ/diskcp
fusr/bin/diskemp
/tmp/disk$$

See Also

cmp(C), dd(C), sum(C)
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Name

dos, doscat, doscp, dosdir, dosformat, dosls, dosrm, dosrmdir -
Access DOS files.

Syntax
doscat [ -r |-m ] file ...
doscp [ -1 |—m ] filel file2
doscp [ —r |-m ] file .., directory
dos dir directory ...
dosformat [ —fqv ] drive
dosls directory ...
dosmkdir directory ...
dosmm file ...

dosrmair directory ...

Description

The dos commands provide access to the files and directories on
MS-DOS disks and on a DOS partition of the hard disk. The com-
mands perform the following actions:’

doscat Copies one or more DOS files to the standard output.
If —r is given, the files are copied without newline
conversions. If —m is given, the files are copied with
newline conversions (see “Conversions” below).

doscp Copies files between a DOS disk and a XENIX filesys-
tem. If file] and file2 are given, filel is copied to file2.
If a directory is given, one or more files are copied to
that directory. X =—r is given, the files are copied
without newline conversions. If —m is given, the files
are copied with newline conversions (see “Conver-
sions” below).

dosdir Lists DOS files in the standard DOS style directory for-
mat.

dosformat  Creates a DOS 2.0 formatted diskette. The drive may

be specified in either DOS drive convention, using the
default file fete/default/msdos, or using the XENIX

February 29, 1988 Page 1



DOS (C) DOS (C)

special file name. The =f option suppresses the
interactive feature. The —q (quiet} option is used to
suppress information normally displayed during dos-
format . The —q option does not suppress the interac-
tive feature. The —v option prompts the user for a
volume label after the diskette has been formatted.
The maximum size of the volume label s 11 charac-

ters.

doslis Lists DOS directories and files in a XENIX style {sce
is(C)).

dosrm Removes files from a DOS disk.

dosmkdir  Creates a directory on a DOS disk.
dosrmdir Deletes directories from a DOS disk.

The file and directory arguments for DOS files and directories have
the form:

device:name

where device is a XENIX pathname for the special device file con-
taining the DOS disk, and rame is a pathname to 4 file or directory
on the DOS disk. The two components are separated by a colon (:),
For example, the argument:

/dev/fd0:/src/file.asm

specifies the DOS file, file.asm, in the directory, /sre, on the disk
in the device file /dev/fd0. Note that slashes (and not backslashes)
are used as filename separators for DOS pathnames. Arguments
without a device: are assumed to be XENIX files.

For convenience, the user configurable  default file,
fetc/defavit/msdos, can define DOS drive names to be used in
place of the special device file pathnames, It may contain the fol-
lowing lines:

A=/dev/fd0
C=/dev/hd0d
D=/dev/hd1d

The drive letter “A” may be used in pilace of special device file
pathname /dev/fd0 when referencing DOS files (see “Examples”
below). The drive letter “C” or “D” refer to the DOS partition on
the first or second hard disk,
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The commands operate on the following kinds of disks:

DOS partitions on a hard disk
5 1/4 inch DOS

3 1/2 inch DOS

8, 9, 15, or 15 sectors per track
40 tracks per side

1 or 2 sides

DOS versions 1.0, 2.0 or 3.0

Conversions

DOs (C)

All DOS text files use a carriage-return/linefeed combination, CR-
LF, to indicate a newline. XENIX uses a single newline LF charae-
ter. When the doscat and doscp commands transfer DOS text files
to XENIX, they automatically strip the CR. When text files are
transferred to DOS, the commands insert a CR before each LF
character.

Under some circumstances the automatic newline conversions do
not oceur, The —m option may be used to insure the newline
conversion. The —r option can be used to override the automatic
conversion and force the command to perform a true byte copy
regardless of file type.

Examples

doscat /dev/fd0:/docs/memo.txt
doscat /tmp/f1 imp/f2 fdev/{d0:/src/file.asm

dosdir /dev/fd0:/sre
dosdir A:/src A;/dev

doscp /tmp/myfile.txt /dev/fd0:/docs/memo.txt
doscp /tmp/fl /tmp/f2 /dev/fd0:/mydir

dosformat A:
dosformat /dev/fd0

dosls /dev/fd0:/src
dosls B:

dosmkdir /dev/fd0:/usr/docs

dosrm /dev/fd0:/docs/memo.txt
dosrm A:/docs/memol.txt

dosrmdir /dev/fd0:/usr/docs
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Files

fete/default/msdos Default information

fdev/fd* Floppy disk devices 0
/dev/hd* Hard disk devices
See Also

assign(C), dtype(C)

Naotes

It is not possible to refer to DOS directories with wild card
specifications. The programs mentioned above cooperate among

- themselves 30 no two programs will access the same DOS disk.
Only one process will access a given DOS disk at any time, while
other processes wait. If a process has to wait toa long, it displays
the error message, “can’t seize a device,” and exits with an exit
code of 1.

The following hard disk devices:

fdev/hd0d

fdev/rhdOd
“/dev/hdld

/dev/thdid

are similar to /dev/hd0a in that the disk driver determines which
partition is the DOS partition and uses that as hd?d. This means
that software using the DOS partition does not need to know which
partition is DOS’ (the disk driver determines that).

The XENIX Development System supports the creation of DOS
executable files, using cc (CP). Refer to the XENIX € User's Guide
and C Library Guide for more information on using XENIX to
create programs suitable for DOS systems,
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Name

dtype — Determines disk type.

Syntax
dtype {—s] device ...

Description

diype determines type of disk, prints pertinent information on the
standard output unless the silent (—s) option is selected, and exits
with a corresponding code (see below). When more than one argu-
ment is given, the exit code corresponds to the last argument.

Disk Exit Message
Type Code_| (optional)
Misc. 60 error {specified)
61 empty or unrecognized data
Storage 70 dump format, volume n
71 tar format[, extent e of n]
72 cpio format
73 cpio_character (=c) format :
MS-DOS | 80 DOS 1.x, 8 sec/track, single sided
81 DOS 1.x, 8 sec/track. dual sided
90 DOS 2.x. B sec/track, single sided
91 DOS 2.x. 8 sec/track, dual sided
92 DOS 2.x. 9 sec/track, single sided
23 DOS 2.x, 9 secf/track, dual sided
o4 DOS 2.x, fixed disk
110 DOS 3.x, 9 sec/track, dual sided
XENTX 120 XENIX 2.x filesystemn [needs fsck]
130 XENIX 3.x or later filesystem [needs fsck] |

Notes

word- swapped tefers to byte ordering of long words in relation to
the host system.

KENIX file systems and dump and cpio binary formats may not be
recognized if created on a foreign system. This is due to such sys-
tem differences as byte and word swapping and structure alignment.

This utility only works reliably for floppy diskettes.
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Name

fd - floppy devices

‘\ _ ,J Description

The fd devices implement the XENIX interface with floppy disk
drives. Typically, the tar{C), cpio (C) or dd(C) commands are used
to read or write floppy disks. For instance,

tar tvf /dev/fd0
tabulates the contents of the floppy disk in drive O (zero).

The block special fd devices are aiso block-buffered. The floppy
driver can read or write 512 bytes at a time using raw i/o. Note that
block transfers are always a multiple of the 1K disk block size.

The floppy devices are named /fdev/fd0 and /dev/fdl (see Notes,
below, for more information about device naming procedure).

The corresponding character special (raw) devices, /dev/rfd0 and

Jdev/rid]l, afford direct, unbuffered transmission between the

_ floppy and the user’s read or write transfer address in the user’s
AT program.

/
k/ For information about formatting, see format(C).

The minor device number determines what kind of physical device
is attached to each device file (see Notes),

Files

fdev/tdD  /dev/rfd048ds8  /dev/rfd096ds1S  /dev/rfd0135ds0
fdev/fdl  /dev/rfd148ds8  /dev/rfd196dslS  /dev/rfd1135ds9
fdev/rfd0)  [fdev/rid048ds9  /dev/rfd096ds8 Jdev/rfd0135ds18
Cfdev/rfdl  /dev/rfd148ds?  /dev/rfd196ds8 /dev/rfd1135ds18
/dev/rid048ss8
/dev/rfd148ss9

Notes

When accessing the character special floppy devices, the user’s
buffer must begin on a word boundary. The count in a read(S),
P write(S), or Iseek(S) call to a character special floppy device must
' ' be a multiple of 512 bytes,

Device names determine the particular drive and media configura-

tion. The device names have the form: fd048ds9 Where: fd0 =
dnive number (0, 1, 2 or 3) 48 = number of disk tracks per inch (48

February 29, 1988 Page I



FD (HW) FD (HW)

or 96} ds = single or double sided floppy (ss or ds) 9 = number of
sectors on the floppy (8 or 9)

For instance, /dev/fd048ss9 indicates a 48 track per inch, s1ng1e
sided, 9 sector floppy disk device in drive (.

The minor device numbers for floppy drives depend on the drive
and media configuration. The most common are:

48tp 96tpi 135tpi
ds/8 ds/9 ss/8 ss/9 | ds/15  ds/8 | ds/9 ds/18
Drive Minor Device Number
0 12 4 8 0 52 44 36 60
1 13 5 9 1 53 45 37 61
2 14 6 10 2 54 46 38 62
3* ' '

* reserved for special, non-floppy devices connected to the floppy
controiler as unit #3.

The scheme for creating minor device numbers is as follows. When
interpreted as a binary number, each bit of the minor device
number represents some aspect of the device/media configuration.

For example, the minor device number for fdev/fd048ss8 is “8.”
Interpreted as a binary number, 8 is:

00001000

This is how each bit, or binary digit, is significant:

48tpi - 0 Sectors per ss - 0 Drive
96tpi - 1 Track
135tpi - 1 ds - 1

32 16 8 4 2

g (] 1 ] 0
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Only the last six digits of the number are used in minor device
identification. The first significant digit is the third from the left. In
this example, the third digit from the left is zero, thus the device is
48tpi. The next two digits mean:

. Sectors per
Bits Track
16 | 8
6|0 9
011 8
1 (0 15
11 18

The fourth digit tells whether the floppy is single sided (ss - Q) or
double sided (ds - 1). The last two signify the drive number:

. Drve
Bits Number

=S | W
PO o |~
LI DD - D

* reserved for special, non-floppy devices connected to the floppy
controller as unit #3,

Using this information, you can conmstruct any minor device
numbers you need.

It is not advisable to format a low density (48tpi) diskette on a high
density (96tpi or 135tpi) floppy drive. Low density diskettes written
on a high density drive should be read on high density drives. They
may or may not be readable on a low density drive.

Use error-free floppy disks for best results on reading and writing,
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\ Name

mkdev - Calls scripts to add peripheral devices.

K : Syntax

: letc/mkdev Ip
i Jete/mkdev hd
i fetc/mkdev serial
‘ fete/mkdev fs [ device file |
: Jete/mkdev fd
fete/mkdev tape
fete/mkdev om
/etc/mkdev shl

Description

mkdev calls the scripts to create the requested type of device file(s).
mkdev may call Ipinit(C), hdinit, serinit, fdinit, fsinit, 1apeinir,
ominit, or shlinit. If no arguments are listed, mikdev prints a usage
message.

letc/mldev Ip creates device files for use with line printers. (See

C h Ipini(C).)

fetc/mkdev hd creates device files for use with a peripheral hard
disk. The device files for an internal hard disk already exist. hdinit
invokes the following utilities: dparam{(C), badtrk(M), fdisk(C), and
divvy{(C).

|
\

{ letc/mkdev serial creates device files for use with serial cards. The
‘ device files for the first and second ports already exist. Additional
‘ device files must be created for the ports added when expansion
| cards are added to the system. The /Jetc/ttys and /Jetc/ttytype files
‘ are updated.

| letc/mkdev fs performs the system maintenance tasks required to
add a new filesysiem to the sysiem once the device is created
{mkhnod(C)) and the filesystem is made (mkfs(C)). It creates the
ffile and ffile/lost+found directories, reserves slots in the
lost+found directory, and modifies -fetc/checklist,
Jete/default/filesys and /fete/default to check (fsck(C)) and mount
(mount(C),mnt(C),rc(C)) the filesystem as appropriate. It is usually
. used in conjunction with mkdev hd when adding a second hard
i disk to the system or with midev fd when creating a mountable
S filesystem on a floppy, but can be used on any additional filesystem
(for example, on a large internal hard disk).
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fetc/mkdev fd creates bootable and root file system floppy disks.
The three basic options are: boot and root on a single disk (96 or
135 tpi only), boot and root pair (48 tpi) or filesystem only. Use
with mkdev fs when creating a filesystem-only floppy.

fetc/mkdev tape configures the tape driver in preparation for linking
a new kernel that includes tape support. It adds a standard
quarter-inch cartridge tape driver and/or a mini-cartridge tape
driver.

The current driver configurations can be displayed, and changed if
necessary. A zero in any of the fields means the driver aytomati-
cally detects the type of tape device installed and uses the built-in
values for that device. If the autoconfiguration values are not
correct for your drive, refer to your hardware manual for the
correct values, configure the driver and relink the new kernel.
mkdev tape can also be used to remove a tape driver from the exist-
ing kernel. '

fetc/mkdev shi initializes necessary devices and configures kernel
parameters associated with the number of shell layers sessions avail-
able on the system.

Once the driver is configured, you are prompted for re-linking the
kernel. The appropriate devices in /dev are created.

The various inir seripts prompt for the information necessary to
create the devices.

Files

fusr/lib/mkdev fs
Jusr/lib/mkdev/hd
Jusr/lib/mkdev/lIpinit
fusr/lib/mkdev/serial
lusr/lib/mkdev/tape
fusr/lib/mkdev/fd
fusr/lib/mkdev/shl

See Also
badtrk(M), divvy(C), dparam(C), fd(HW), fdisk(C), filesys(F),
format(C), hd(HW), Ip(HW), 1pinit(C), mkfs(C), mknod(C),
mount(C), serial(HW), tape(HW), and the “Using Peripheral Dev-
ices” chapter in the XENIX Operations Guide.

Notes

ominit is not supplied with the standard XENIX distribution.

February 29, 1988 Page 2



VMSTAT (C) VMSTAT (C)

Name

vmstat ~ Report paging and system statistics.

Syntax

vmstat [ —=fs ] [ —=n namelist ] [ =1 lines ] [ interval [ count ]]

Description

vmstat reports some statistics kept by the system on processes,
demand paging, and cpu and trap activity. Three types of reports
are available:

(default)
A summary of the nomber of processes in various states, paging
activity, system activity, and cpu cycle consumption.

~f Number of fork(S)’s done.

-
A verbose listing of paging and trap activity.

If no interval or count is specified, the totals since system bootup
are displayed.

If an interval is given, the number of events that have occurred in
the last interval seconds is shown. If no counr is specified, this
display is repeated forever every interval seconds. Otherwise, when
a count is also specified, the information is displayed count times,
Other flags that may be specified include:

=-c corefile
Uses the file corefile in place of /dev/kmem.

=n hamelist
Use file namelist as an alternate symbol table instead of /xenix.

=1 lines
For the default display, repeat the header every lines reports
(default is 20).

The fields in the default report are:

procs
The number of processes which are:
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r In the run queue.
b Biocked waiting for resources.
w Swapped out.

These values always reflect the current situation, even if the
totals since boot are being displayed.

paging
Reports on the performance of the demand paging system.
Unless the totals since boot are being displayed, this informa-
tion is averaged over the proceeding interval seconds:
si Number of processes swapped in.
so Number of processes swapped out.
¢h Page cache hits.

cm
Page cache misses.

ffr Filesystem page reads.

swr
Swap area page reads.

swWw
Swap area page writes.

rec
Number of pages reclaimed from the free list.

shf
Number of pages shared as copy-on-write after fork.

she
Number of pages shared due to cache hits.

cpy ,
Number of shared pages copied.,

pf Number of page faults.
system
Reports on the general system activity. Unless the totals since

boot are being shown, these figures are averaged over the last
interval seconds:
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in Number of {non-clock) device interrupts.
sy Number of system calls.
¢s Number of context switches.

cpu
Percentage of cpu cycles spent in various operating modes:

us User.
su Systemn.
id Idle.
This information may not be displayed on some systems.
The ~f and —s reports are a series of lines of the form:
number description '
which means that number of the items described by description hap-
pened (either since boot or in the last interval seconds, as appropri-
ate). These reports should be self-explanatory.
Files

/xenix
Default namelist.

/dev/kmem
Default source of statistics.

See Also
fork(8), ps{C), pstat(C)
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Release Notes
Release 2.1.0
XENIX®-86 System V for personal computers
XENIX-286 System V for personal computers
Operating System
January27, 1986

1. Preface

This document contains information about features and programs of
XENIX-86 and XENIX-286 System V Release 2.1.0 Operating
System for personal computers. Please read through this entire
document before installing the XENLX operating system.

. We are always pleased to hear of user’s experience with our product,
' and recommendations of how it can be made even more useful. All

written suggestions are given serious consideration.

2. IMPORTANT NOTES ABOUT INSTALLATION

Please refer to the Instailatiorn Guide in the binder marked “XENIX
Operating System Run Time Environment” to install the XENIX
Operating System. If you have purchased all three systems, (XENIX
Operating System, Development System and Text Processing
System) you can use the XENIX Installation Guide to install them all
at once. If you wish to install the Development System and/or the
Text Processing System at a later time, refer to the Release Notes at
the beginning of the appropriate guide (XENIX Programmer’s Guide
“System Development Tools” or XENIX Text Processing Guide). See
also the manual page for custom(C). custom allows you to install all
or portions of the XENIX System. Read the Release Notes and

+ Installarion Guide in their entirety and make sure you completely

understand the installation processbefore installing the product.

It is not advisable to abort the installation process (for example, by
using the DEL or Ctrl-\ keys). If you need to stop, for example,
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because you enter incorrect information, start the process again
from the beginning rather than trying to proceed from the stopping
point.

The three systems are delivered on these (48tpi) floppies:

XENIX Operating System -volumes N1-N5 (versions 86XT;
6300+)

-volumes N1-N4 (version 286AT)
~volumes B1-B3
-volumes X1-X7

XENIX Development System -volumes D1-D10

{Optional) '
XENIX Text Processing System  -volumes T1-T4

Note

Users upgrading théir XENIX 3,0 system to XENIX System
V should refer to Appendix B “Upgrading to XENIX
System V,” later in these Relezse Nores. Users installing
NENIX for the first time can ignore the Upgrade appendix.

If you use custom(C) to install the single file /xenix (the XENIX
kernel) you mast serialize the kernel by hand. This is done with the .
command :

letc/brand serialnumber activationkey /Xenix

If you do not do this, the kernel will boot with a very limited number.
of processes.
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2.1 Choosing Swap Area

While installing XENIX System V you are prompted to allocate the
amount of swap area vou want, If you do not specify the number of
blocks of swap area you want, you are automatically given a default
amount. This default is minimal, Due to the difficulty in increasing
your swap area, it is recommended that you ask for the vpper limit
amount shown by the divvy(C) program, if vou are planning to use
large applications (like databases or spreadsheet programs), use the
software development set extensively, or make many programs
“sticky” for performance reasons.

3. Compatible Software

The following software application packages are available from
The Santa Cruz Operation for use with XENIX.

SCOFoxBASE™ Relational Database Management System
SCO Professional™ Electronic Spreadsheet
Informix ® Reiational Database Management System

LEVELICOBOL™ ' ~ Mainframe Level Implementation of the
business programming langunage
Lyrix™ ‘Word Processing System
Multiplan ® Electronic Worksheet
uniPATH™ SNA-3270 SNA Mainframe
' Communications Package

Call your local dealer or The Santa Cruz Operation for more
information and for avmlabﬂ:ty of the following software application
packages:

Microsoft Networks for XENIX  PCnetwork compatible LAN
UX-Basic® BASICInterpretive Compiler

X(86/286-1-27-86-2.1.0 -3- The Sanra Cruz Operation



XENIX for personal computers

Your local dealer may also have the following software which users
have been able to run on XENIX System V for personal computers:

Microsoft Pascal 3.3 for XENIX-286
Microsoft FORTRAN 3.3 for XENIX-286

RM Fortran V1.1 for XENIX-286

RM Cobol V2.1a for XENIX-86 or XENIX-286

4. Features of the 2.1.0 Release

This section relates important featurss of the XENIX operating
system.

4.1 Autoboot

When your computer is turned on, it can go through all boot stages
automatically. Refer to the autoboot(M) manual page for
information on configuring your system te auteboot.

4.2 Binary Compatibility

This section briefly discusses the types of binaries that are known to
run on XENIX for personal ¢omputers. See the manual page
machine(M) for amore complete listing of binary compatibility.

4.2.1 XENIX 2.3 Binary Compatibility

The system can execute Microsoft XENIX version 2.3 8086, split i/d
(instruction/data); x.out format binaries (for example, Adtos 586 or
Intel 86/310/330 binaries). Use of Altos specific system calls is not
supported.
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It is recommended that DOS be installed on the hard disk before
installing XENIX. Installing DOS after XENIX, in some-
circumstances, changes the fdisk table making the XENIX partition
unbootable. (DOS fdisk reports disk size in cylinders, XENIX fdisk
reports disk size in tracks.) If this happens, you must recreate the
fdisk table. Boot XENIX from a Bootable XENIX floppy or use the
Installation BOOT floppy. Run XENIX fdisk(C), delete the XENIX
partition, then create the XENIX partition exactly as it was before
DOS was installed. If you use the Installtation BOOT floppy, delete
from the installation procedure after you have run fdisk, and reboot -
the computer. The XENIX partition is once again bootable.

If you want to install XENIX and DOS on two hard disks refer to the
chapter “Using XENIX and DOS on the Same Hard Disk” in the
XENIX Installarion Guide and the section titled “Adding a Second
Hard Disk™ in the chapter “Using Peripheral Devices™ in the XENIX
Uperations Guide. Also, refer to the XENIX Reference Manual

manual pages for fdisk(C), mount(C), and mkfs(C). '

The following hard disk devices are new in XENIX System V: -

/dev/hd0d
/dev/rhd0d
/dev/hdld
/dev/rhdld

These devices are similar to /dev/hd0z in that the disk driver .
determines which partition is the DOS partition and uses that as
hd?d. This means that software using the DOS partition does not
need to know which partition is DOS (the disk driver determines
that).

The file /erc/default/msdos is an easily configurable file that aliases
defauit device names used by the dos(C) commands. For example, it
now contains the lines:

C=/dev/hd0d.
D=/dev/hd1d

Users using the dos(C) utilities can specify “C:” or “I::” on the
command line, referring to the DOS partition on the first or second

_. hard disk. For a complete description on using /erc/default/msdos

see the manual page dos(C) in the XENIX Reference Manual .
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The XENIX Development System supports the creation of DOS
executable files, using cc(CP). Refer to the XENIX C User’s Guide
and C Library Guzde for information on using XENIX 1o create
programs suitable for DOS systems.

4.5 8087 and 80287 Support

Your personal computer may include the 8087 or 80287 math co-
processor, which is supported by XENIX-86 arid XENIX-286. Please
note that switches on the main system board must be set properly to

enable 8087 or 80287 interrupts. Check your hardware manual for

the proper switch settings.

At boot time, XENIX will d.lsplay “math coprocessar present 1f an -

2087 or 80287 1s detected.

Some 8087 and 80287 exceptions have been masked. Refer to the
manual page for 8087(M).

4.6 Link Kit

A Link Kit is provided with the XENIX Operating System. The Link
Kit enables you to add device drivers to your system. Additional
device drivers are necessary to run non-supported peripheral
devices. Refer to Chapter 10 of the XENIX Operations Guide,
“Installing Device Drivers”, for information about using the Link
Kit.

In addition, the XENIX Programmer’s Guide contains two chapters
that discuss “Writing Devices Drivers,” and “Sample Device
Drivers.” Also, the Link Kit files themselves include useful

instructions and examples (including 2 driver for real-time cIocks) ‘

Be sure to read the text files (especially the README file) in the
directory /usr/sysfconf ifyouintend touse the Link Kit.

You may request up to 202 buffers when using the Link Kit with
XENIX-286. XENIX-86 has no limit to the number of buffers you can
request, but it is possible to create more buffers than available
memory. If this happens XENIX will not boot.
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In orderto save disk space, do notinstall the Link Kit files unless you
intend to use them. The kernel contains the datz space necessary for
installing device drivers in this 2.1.0 release. eustom(C) should be
used to install (or remove) the Link Kit files.

Available kemnel data space (needed te link in large or multiple
device drivers) has been increased in the 2.1.0 release. Device
drivers which previously did not fit into XENIX might now.

4.7 Memory Limitations

Some utilities may not run on systems with less than 512 Kilobytes(K)
of main memory. vsh(C) (the Microsoft visual shell) and vi(C) (the

~ Berkeley full-screen editor) are examples of these. When you invoke

a utility that needs more memory than available, the message
“Killed” displays on your screen. If your system has 384K of main
memory we recommend nsing XENIX with only one screen enabled.
Muiti-user mode will function, but performance suffers, with 384K
mermory. '

vi(C) and vsh(C) are supported for machines with 512X of main
memory or greater. Use of any medium model programs may
severely impair system performance with less than 512K of main
memory.

We recommend using the XENIX Development System only on
machines with 512K of main memory or greater.

4.8 mkdev(C)

The XENIX Operating System now allows you to add additional

filesystems more easily by using the fs option with mkdev(C). Seethe
manual page for mkdev(C) included with these Release Notes,
Chapter 2 “Installation Procedure” in the XENIX Installation Guide,
and Chapter 7 “Using Peripheral Devices” in the XENIX Operations
Guide.

4.9 Multiscreen™ and Color Support

The console under XENIX can act as a console and up to 9 altemate
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terminals, each of which can support different activities (see the
manual pages for console(M) and multiscreen(M) in the XENIX
Reference Manual and the chapter “Using Peripheral Devices™ in the
XENIX Operations Guide).

Note

The number of screens available depends on the amount
of memory in your computer, and is displayed when the
system boots. The actual number of screens enabled is
user configurable. See enable(C) 1o use the avajlable
screens.

When error messages from the XENIX kernel appear, they
display on the console screen. When this happens the
console screen displays instead of the current screen.

If you have a color monitor you can use the XENIX setcolor(C) utility
to select the foreground, background, and graphics screen colors

' from a palette of 16 colors (seé the manual page for setcolor(C) in the
XENIX Reference Manual). '
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* 4,10 System V sh shell

Included in this release is the “System V sh command programming
language™, found in /bin/shV and invoked as shV. There are no
known problems with this shell, but it is not supported. Let usknow
if you encounter problems with shV. It has the same functionality as
sh(C) found in this and previous releases, with the following
additions:

“command” function

MAILCHECK parameter

MATLPATH parameter

SHACCT parameter

SHELL parameter :
input/output redirection for some commands
hash =r special command and flag

pwd special command

return special command

See the sh'V(C) manual page included with these Release Notes.

4.11 Software Reboot

XENIX System V allows software rebooting. You need not power off
to reboot. The following message is displayed after a system
shutdown: ‘

** Safe to Power Off **
~0r- '
** Hit Any Xey to Reboot **

Fixed disk heads are “parked” (locked) when this message is
displayed.
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Note

When the floppy drive door is closed, the computer
attempts to boot from a floppy. The floppy drive door
must be open to boot off the hard disk.
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4,12 SVID Conformance Notes

XENIX-286 meets the System V Interface Definition (SVID)
published in 1985 by AT&T (Select Code 307-127). XENIX System
V has been subjected to a stringent set of tests for the purpose of
verifying conformance to SVID. SCO XENIX System V conforms to
SVID functionality with the following exceptions:

Function SVID
Specification

SCO XENIX
Implementation

shmat Allowsnon-zero
arguments.

-shmop  Shared memory
shmetl  operations. Retrn
shmget “‘char *shmaddr”

shmaddrargument must be zero.

The SVID states that shmat() should
allow a non-zerec  shmaddr
argument. The segmented
architecture of the 86 family
precludes =zllowing attachment of
shared memory at specific physical
addresses. Because of this, SCO
XENIX requires that the shmaddr
argument be zero to allow the system
to choose the first available address.

Because of the architecture of the

&6 family of chips, SCO XENIX
chose to implement shared memory
‘by using far pointers. The SVID
“char *shmaddr” is replaced with
“char far *shmaddr.” This is for the
same reason as listed for shmar
above.
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Function SVID SCOXENIX
Specification Implementation

ptrace  Addressspecified Address specified as structure

as (int*) shown in section 4.6 of the
Development System Release Notes.
The SVID states that ptrace() calls
should fail if the ‘addr’ argument is
not the start address of a word.
Because of word —alignment
conventions in the 86 family of chips
this failure will not occur. '

These exceptions are found on the termio manual pages
(termio(dev) for SVID and termio(M) for XENIX):

Termio SVID SCO XENIXV
Characters/values Specification Impiementation | .
QUIT Ctrl-| Crrl-\

ERASE . # _ Ciul-H

KILL . @ Ctrl-U
¢_ccvalue 7 SWTICH not included
38400 baud B38400 not included
Block layer LOBLK notincluded
output - hardware

control :

default  initial B300 B9600

band rate

ISIG causesinput INTR,SWICH INTR and QUIT
characterstobe and QUIT

checked against

The c_cc value of SWTCH, the block layer output value of LOBLE,
and ISIG checking against SWICH are all related to the
implementation of job control. XENIX System V Release 2.1.0 does
not support job control. o
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4.13 Ulimit

The maximum file size, as specified by ulimit(S), is easily adjusted
upward. Thelogin(M) utility checks the file /erc/default/login for the
default ulimit size. Refer to the manual pages for defanit(M),
login(M), and ulimit{S).

5. Hardware Notes -

This section contains notes relating to hardware issues.

In genera], your hardware configuration must have the original
settings and boards before you boot XENIX. If you have added any
boards, make sure that all switches are set as recommended in the
manufacturer’s hardware manual for that board. These guidelines
must be followed to ensure proper system performance,

XENIX mustboot from the physical drive 0 {the internal hard &isk) .
5.1 Clockrate Adjustment

The clocks of some computers operate at a different frequency than
the default setting. You can check the accuracy of your clock rate
using date(C) command over a period of days. If the system clock
gains or loses time excessively, refer to the manual page clockrate{C)
forinformation on setting the clock rate.

The defanlf clock rate for generic 8086 and 80286 machines is
1.19318. The correct clock rate for an AT&T 6300 or Olivetti M24 is
1.22878.

5.2 IMAGEN printers — ips(C)

When using an IMAGEN printer in paralle! printer mode (using
ipbs, see ips(C)) you must specify the quote character as ASCII 2
and the EOF character as ASCII 4. Control characters must be
“taken asis”. Refer to the IMAGEN system manuals provided with
the printer, for information on specifying these characters in the
printer configuration.
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5.3 Serial I/0 Chips

Some computers or add on serial I/O cards use the 8230a serial /O
chip. This chip does not handie interrupts properly. DOS does not
use interrupts, so the use of this chip with DOS causes no problems.
XENIX does make use of interrupts, as it is a multi-tasking operating
system. The problem with the serial /O chip shows up when using
uacep{C) or eu(C). Indications that your computer contains an 8250a
chip are that unep(C) may lose characters constantly and generate
unkillable uucico processes and that cu(C) at high baud rates hangs
and will not exit. :

The problem rarely shows up when using the serial port with a
terminal. It is associated with high-speed serial input. If you wantto-
use nucp(C) or cu{C) and your computer has one of these chips, we
recommend you replace the 8250a chip with an 8250b serial I/O chip
or use a multi-function card containing a serial port and configure it
as COM1 or COM2. Configure the built-in serial port as COM3 or
COM4, and avoid using the port with high-speed input.

5.4 Serial Lines

There are 4 and 8 port serial port expansion cards available. The
ports on these cards are accessible only when the jumpered I/O
-address is properly set. The addresses vary for different
manufacturers of boards, and for the port. The following table lists
(hexadecimal) addresses for the Hostess, Amet, AST and Sperry
expansion cards. The Hostess and Amet cards are available in 4 and
8 port versions. The AST and Sperry cards are available in 4 port
version only. The Sperry card works with the Sperry PC/IT only.
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Serial Card A ddresses

Primary Primary Alternate Alternate
Physical Board /0 Status /0 Status
Port Type  Address Address Address Address

Hostess 0xS00 n/fa 0x680  n/a
Armet 0x100 0x140 0x280 Ox2C0

COM1 AST 0x2A0 n/a none n/a
AMIlamb* none n/a nene nfa
Hostess Ox580 nfa 0x700 nfa

coM2 Arnet 0Ox180 Ox1CO0 |(0x300 0x340

AST 0x1AR nfa none n/a
AMIlamb*0x2C0 0x210 none n/a

OTHER]1|Sperry** |0x400 n/a none n/a
OTHER2|Sperrv** |0x408 n/a none n/fa

*  Only continuousmode is silpported.
**  These seriat cards only work on the Sperry PC/IT.

Check your serial card hardware manual or call the hardware
manufacturer for the switch settings thatimplement these addresses,

Refer to Appendix B “Compatible Hardware” of these Release
Notes and the serial(M) manual page for more information on
compatible serial I/0 cards and serial lines.

6. Software Notes
This section explains some software issues of note.

6.1 Include Files and Utilities

Machine dependent Development System include files and utilities
are included on the 2,1.0 Operating System Nn Volumes. If you do
not install the Link Kit and the Development System set, yonwillnot
be prompted to extract any files off some of the NFIn volumes.
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.2 erypt(C)

[he erypt(C) command has been removed from XENIX System V. If
ou want the erypt(C) utility and associated crypt(S) libraries, and
ou live in the United States, contact the support center listed on the
upport information card included with the software.

3.3 csh{(C) - sh{C) Conflicts

The C-shell, esh(C), has many built-in commands with the same
1ame and functionality, but different syntax, than those used by the
sh(C) shell. The sh(C) commands are those documented in the
XENIX Reference. An example of two commands which exhibit this
sehavior are echo and mice. Refer to the manual page esh(C) for
nformation on built-in C-shell commands.

An fetc/cshre file is included with this release. You can customize the
C-shell environment for all esh(C) users by using this file (similar to
Jetc/profile for sh(C) users).

6.4 fdisk{C)

The fdisk(C) utility does not allocate the last track on the hard disk
unless the “Use Entire Disk for XENIX” option is used. The
“Create XENIX Partition” option always leaves the last track
unassigned.

For example, if a disk has 2442 tracks, fdisk reports these as tracks
0-2441. It will assign (using the “Create XENIX Partition” option)
tracks 1-2440. Track 0 is reserved. Track 2441 is only assigned with
the “Use Entire Disk for XENIX" option.

6.5 format(C)

The format(C) utility does not format floppies for use under DOS.
Also, XENIX requires error free floppies.
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6.6 Ip(C)

The standard paralle] printer devices (/dev/ip, /dev/Ip0, /dev/ipl,
and /dev/Ip2) send a printer initialization string {inir) the first time the
device is opened after the svstem boots. This is done on the first
open only so that printers with large text buffers willnot be flushed by
the sending of another file.

Some parallel printers require initialization every time a file is
received for printing. Others require an inirif the printer is turned off
and back on again (for example, after changing paper or ribbons).
The symptom of this situation is that the printer works fine unti it is
turned off and then back on.

If you need to initialize the printer more often than the standard
devices provide, you can create an additional device file for the
parallel port in use. This “init device file” can be used when
necessaryto initialize the printer.

1. Loginassuper-user

2. Determine which device is the parallel port you are using.
This example assumes the device is the main paraliel port
(/dev/ip0).

3. Make anew device file that sends an inir everytime it sends a
file: :

# Jetc/mknod /dev/Ip0i ¢ 6 128
# sync
The commands for the other parallel ports are:

# /etc/mknod /dev/lpli c 6 129
# /etc/mknod /dev/lp2i ¢ 6 130

If your printer needs an inir when it is turned off and on, use the
following command line after the printer is turned on. Initialize the
printer before the first file is sent to the printer (this example assumes
the main parallel port):

# >/dev/lp0i
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If your printer needs an inir every time a file is sent (and it doesn’t
have a large internal text buffer) you can.use the /dev/Ip0i device all
the time:

# mm /dev/ip

# In /dev/IpOi /dev/Ip

The 1p(C) command now sends an init every time a file is sent to the
printer.

Some printers do not have newline/carriage return mapping. If your
printer needs to have newlines mapped to newline/carriage returns,
specify the crnimap filter when you set up the printer using the
Ipinit(C) command. When you are prompted for the type of printer
(dumb printer, Imagen laser printer (paralle] interface), Imagen laser

printer (serial interface), or other), enter “other”. You are then
prompted for the pathname of the interface program. The printer
filter file is found in /usr/spool/lp/model/crnimap .

6.7 mvdir

You must be super-user (root) to use this command.
6.8 pg(C)

This release now includes the pg(C) utility.

6.9‘ runbig (C)

The utility runbig(C) is not included with this release. It will be
included in future releases.

6.10 uname(C)

No XENIX utilities currently use the node name in the uname
structure. XENIX utilities use the entry in /etc/systemid . However,
some sites may want to set the node name in the uname structure.
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There are two ways to set the node name in the uname structure but
you must have the XENIX Development System to make the change
either way. You can use adb{CP) to patch the XENIX kernel, or you
can use thelink kit torecompile and install anewkernel.

Refer to the Development System Release Notes for instructions on
using adb to set the node name.

You can use thelink kit to create anew kernel, where the only change
is the node name. Install the link kit (use enstom(C)}. Use a text
editor to change the:

node=

entry in the file /usr/sys/conf/c.c. Follow instructions in Chapter 10
of the XENIX Operations Guide “Installing Device Drivers” to create
anew /xenix and install it

6.11 Using Raw Devices

When using dd(C) or tar{C) with a raw device, specify the block size
as a multiple of 1K, which is equivalent to 2 “b.” This is
recommended because dd (C) and tar{C) use 512 byte blocks. The
XENIX filesystem uses 1024 byte biocks. For example, for dd (C)
using 2 9K (system) block size use;

dd if=file of=/dev/rfd0 bs=18b

Specify an even blocking factor with tar(C):
tar cvib /dev/rfd0 18 file

oruse the default tar settings (see tar(C)).

6.12 wucp (C) Notes

This section answers questions you may have about vuep(C) and
en(C). The installation of the uucp programs and utilities is
optional. Refer to the chapter “Building a Micnet Network" in the

! XENIX Operations Guide and the chapter on “Building a

Communications System” in the XENIX User’s Guide. Also refer to
custom{C) to install (or remove) communications files.
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6.12.1 Modem Usage under XENIX

Refer to the XENIX Operations Guide chapter “Using Peripheral
Devices” for information on modem settings, modem comtrol,
aliasing alphabetic characters and dialing with your computer.

6.12.2 Autodialing

The manual page dial(M) includes an example C program for usinga
Hayes modem with unep(C). This program, unlike the distributed
dial program, doesnot make entriesinthe LOGFILE.

In addition to the program on the dial(M) manual page, the C
language program, /usr/lib/uucp/dial.c, for the distributed
{usr/lib/uucp/dial is included in this release. You can copy and
modify dial.c or you can use these as examples to write programs to
use other kinds of modems. The makefile distributed in
Jusr/lib/uucp should be modified to reflect your own dialer program.
You must have the XENIX Development System in order to compile
C programs.

If you create a dial program for another modem, send us the source.
User generated dial programs will be considered for inclusion’in
future releases. .

The uucp dialup timeout has been increased with this release. This
increase is sufficient to allow uucp to dial long distance numbers on
pulse dial telephone lines.

6.12.3 L-devices and L.sys

We recommend running wuep{C) direct connections at 2400 or 4300
band so that the system’s performance is not impaired. These baud
rates are specified in the files /usr/lib/uucp/L-devices and
fusrilib/utcp/L.sys.

Do not use tabsas field separatorsin the L.sysfile.
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6.12.4 Communications with 3.0 XENIX Systems

If you have trouble connecting to a XENIX System 3.0 with uuep(C),
try making that sysrem “active” and the SCO XENIX System V the
“slave™.

6.13 vi and vedit

The veditutility is supported in this release. It is invoked by typing:
vedit filename

It has essentially the same functionality as vi. The difference is in the
option settings. vedit uses novice mode which prevents job control
character (Ctrl-Z) mapping, changes the default setting, turns off the
magic option, sets the option report=1 and calls the showmede
option.

The showmode option informs the vedir user, in a message in the
lower right hand corner of the screen, which mode is being used. For
instance after the ESC—i command is used, the message reads
"INSERT MODE".

Note that you can not set the novice option from within vi or ex. If
you want to use the novice option you must use the vedir utility. (Itis
possible to set the nonovice option from within vedit.)

6.14 vsh(C)

The use of special characters (*, [, 1, and ?) is explained in the
chapter “Basic Concepts” in the Introducrion to XENLX . The visual
shell, vsh(C), does not currently support the use of these spec;al
characters when specifying file names.

The super-user (root) must initialize the visual shell help file before
other users can have aceesstoit. To do so, follow these steps:

1. Login as super-user (root).

2. Invoke the visual shell by entering *“vsh™ on the command
line.
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3.  When the vsh menu comes up, enter “h” (for help).

4,
The help file appears, with another menu. Enter “c” (for
resuume). '

5. The main vsh menu appears again. You can now quit from

the v-shell. Enter “q” (for quit), then “y”’ (to confirm the
quit).
The vsh help file is now initialized so that all users have access to -
online help.

7. Documentation Notes

This section lists errors, changes, and general notes about the
documentation.

7.1 Blank Pages in the User’s Reference

There are several blank pages in the User’s Reference “(M)”’ section.
They canbe removed from the fo]lowmg locations: :

boot(M) 1 blank page
console({M) 3 blank pages
fd(M) 1 blank page
keybeard(M) 4 blank pages

machine(M) 1 blank page
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7.2 Hardware Related Manual Pages

The following hardware dependent manual pages are located in the
(M-HW) section found at the end of the Run Time Envirenmen
volume: :

boot{M)
cmos(M)
console(M)
8086(M)
£d(M)
hd(M)
keyboard (M)
Ip(M)
machine(M)
parallel(M)
serial(M)

7.3 Replacement Manual Pages

The following manual pages have been revised or added. Please
replace the manual pages found in the User’s Reference with the ones
included here. The replacement pages are dated “January 27, 1986,

mkdev(C)
shV{C) - new, insert between shutdown(C) and sleep(C)
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7.4 console(M)

The following escape seguences have functions which are not
documented on the manual page console{M). These features are
experimental extensions to the ANSI specification and are subject to
change or remaval from other XENIX releases. They are presentand
functional in the XENIX System V 2.1.0release:

ESC[=CA where C is 0-15. Sets border color on
color adaptors. Color codes are same as
forESC[2;C1;C2m.

ESC[=F;TB Sets bell frequency and duration. Fisthe
value Ioaded into the timer-counter, and
" T is the bell duration in 1/10ths of a
second (initial settings are 1500 and
2/10ths of asecond).

ESC[=8s5;5¢C  Sets cursor to start at scan line Ss, and
end at scan line Se. Default underline
cursor is 6,7 for color adaptor and 10,2
formonochrome.

Another experimental function is the joctl call for setting the screen
¢olor from inside a program:
attr = ioct(l, GIO_ATTR, 0)

The attribute is returned in ioctl(),’s return code. The foreground
colorisin the least significant nibble.

7.5 C=shell

There are four csh(C) aliases distributed with the XENIX System V
csh. These are pushd, popd, swapd, and flipd. These aliases
maintain a directory stack. They function asfollows:

pushd dir Pushes the current directory onto the top of the
directory stack, changes to the directory dir.
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Changes to the directory at the top of the stack,
then removes (pops) the top directory from the
stack, and announcesthe current directory.

Swaps the top two directories on the stack. The

" directory on the top becomes the second to the top,

fiipd

7.6 master(F)

and the second to the top directory becomes the top
directory.

Flips between two directories, the current directory
and the top directory on the stack. If you are
currentlyin dir], and dir2is on the top of the stack,
when flipd is invoked, you change to dir2 and dirl is
replaced as the top directory on the stack. When
flipd is again invoked, you change to dir] and dir2is
again the top directory on the stack.

Page 1 of the master(F) manual page says:

Field 2:  interrupt vector size (decimal, in bytes)

It should read:

Field 2: number of interrupt vectors

Sevenlines down it says:
000040 clock ticks

Itshould read:

000040 clock poll handler
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Eight more lines down it says:
000100 init handler

Itshould read:
000100 no gswitch on interrupt

Page 2 of the master(F) manual page says:
Fields 11-14: maximum of four interrupt vector addresses.
It should read:

Fields 11-14: maximum of four interrupt véctor numbers.
7.7 su(C)

In order to enable the logging of super-user su(C) attempts, the file
Jete/defauwlr/su must contain theline:

SULOG=/usr/admin/sulog

8. Restoring Lost Files

The custom(C) utility is used to list, install, or remove individual
files, sets within the XENIX System packages or entire packages of
the XENIX System. Refer to custom(C) in the XENIX Reference
Manual forinformation on using eustom.
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- 4.2.2 XENIX 3.0 Binary Compatibility

The system can execute Microsoft XENIX version 3.0 8086, split i/d
(instruction/data), x.out format binaries (for example, Altos 586 or
Intel 86/310/330 binaries). Use of Altos specific system support calls
is not supported.

4.2.3 XENIX System V Binary Compatibility

The binaries produced by the XENIX C compiler will run on SCO
XENIX-286, XENIX-186, and XENIX-86 Systems, as well as
Microsoft 286 XENIX 3.0 or System V and IBM XENIX 3.0 or System
V.

Machines with SCQO XENIX- 286 installed can run M1crosoft or IBM
286 XENIX3.00r System V binaries.

i 4.3 Configurable Console Keyboard and Screen

XENIX Svstem V Release 2 .1.0 supports console keyboard and
console screen reconfiguration. You can reconfigure the keyboard
for a different keytop layout, or program some keys, including
function keys, to send strings of characters.

You can map characters so that, on output, they display as
international or graphics characters. For example, you can map “&'
to display as “&.” Refer to the conso]e(M), keyboard(M),
mapkey(M), and setkey(M) manual pages in the XENIX Reference

Manual for information on configuring the console keyboard.

fusr/lib/keyboard and /usr/lib/console contain files for British
English (UK) and German keyboard layouts and screen mapping.

The XENIX kernel read buffers hold up to 256 characters. Overflow
of a buffer causes it to be flushed and the 257th character is not
echoed. If this 257th character is dropped during the output of an
escape sequence, the output of that sequence is other than expected.

For example, if a function key is programmed to send “[154g” and
the function key is held down so that the output of this string on the
screen repeats, the 257th string character, “4,” is dropped and the
string interpreted would instead be “"[15g” that one time,
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Refer to section 7.1 “console (M) for more informaticn on the
console.

4.4 DOS support

XENIX supports the coexistence of MS™-DOS and XENIX on the
same hard disk. Consult Chapter 3 of the XENIX Installarion Guide
and the manual entries for fdisk(C), divvy(C), and dos(C). The
fdisk(C) and divvy(C) utilities create and change multiple disk
partitions, allowing separate XENIX and DOS partitions. fdisk(C)
has similar functionality to the DOS utility of the same name. The
utilities mentioned in dos(C) allow access to DOS files on the hard
disk and floppy diskettes.

Should you decide to install XENIX and DOS on the same hard disk,
be sure to reserve a sufficiently large partition for XENIX.

Note

The minimal XENIX System configuration you can install
requires approximately 2000 1X blocks, or 2M byres. The
entire XENIX System (XENIX Operating System, XENIX
Developmanet System and XENIX Text Processing System)
requires approximately 12,000 1K blocks, or 12M bytes.
Refer to the manual page eustom(C) for information on
installing or removing portions of the XENIX System.
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Y
{ ! 9. Packages In This Set
These are the packagesin the Operating System:
Operating System Packages
ATL Entire operating system set
INST XENIXinstallation utilities
PERM XENIX contents and permissions lists
RTS XENIX run time systemn
BASE Basic extended utility set
BACKUP  System backup and recovery tools
SYSADM  System administration tools
FILE File manipulation tools
LINK The link kit
LPR Multiple line printer spooler
- MAIL Electronic mail and local area networking
C N CSH The C-shell
o DOSs DOS urilities
VSH The visual shell
EX The exand vi editors
UucCe vuep and ew communications utilities

*GAMES Fun and games

© Note

*Games are supplied, as is, for your pleasure and
enjoyment. They are NOT sopported. On  line
documentation is supplied for some of the games, in the
directory /usr/games/doc.

XG86/286-1-27-86-2.1.0 -29- The Santa Cruz Operation



XENIX for personal computers

A. Compatible Hardware

This appendix describes hardware that can be used with XENIX
System V.

The hardware listed in this section has been used with XENIX.
However, because compatible machine or add-on peripherals
manufacturers may change configuration or functionality of firmware
at any time, no guarantee of functionality is implied. Please write us
with accurate hardware information for possible inclusion on our
lists. '

Some of the hardware listed requires ‘“vendor supplied drivers.” Ask
your hardware vendor for the appropriate device driver for SCO
XENIX V. Be forewarned that device drivers intended for versions
2.0.3 or earlier may not function with this 2.1.0 release. You must
link device drivers, supplied by the hardware vendors, into the
XENIX kernel iri order to use some of these devices. Forinformation
on linking device drivers, see the section “Link Kit” in these Release
Notes and Chapter 10 of the XENIX Operations Guide “Installing
Device Drivers.”
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A.1 XENIX—86 System V

A.1l.1 Machines

These machines can rmn XENIX-86 System V:

AT&T 6300 (Olivetti M24 in Europe)
Compuserve/Canada Arthur in Canada
Compag Deskpro* and Flus*

Eagle Turbo

Ericsson PC

IBM PC XT

ITT XP

ITT XTRA

Leading Edge

Mitsubishi

NCR PC-6**

Tandy 1200

Sperry

WYSE PC

* Internal cartridge tape not supported.

** For the NCR machine, configure the switches on the mo-
therboard for a color monitor, regardless of the type of
monitor used.

Note

- ITT DOS cannot share the disk with XENIX or MS-DOS.
Therefore, XENIX, or a combination of XENIX and MS-
DOS must occupy the whole disk on the ITT machines,

Also note that the ITT XP {286 cpu) runs in 8086 mode.
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Some computers arrive with the hard disk only partially formatted. If
you have stch a machine, use the DOShard disk format command or
Diagnostics diskette to format the entire disk before installing the
XENIX Operating System.,

Some computers require specific switch settings to run XENIX. If
your computer does pot run XENIX with the settings as shipped,
contact your computer hardware representative for the proper
settings.

Some machines may require a clock rate adjustment. Refer to
section 5.1 of these Release Nofes.

A.1.2 Math Chips

You can use these math co-processor chips under XENIX with the
following Central Processing Units (CPUs):

8087 For 8088 CPUs.

8087-2  For 8086 CPUs.
8087-3  Forfast 8086 CPUs.
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A.1.3 Memory Cards

With memeory cards, check the switch settings on both the card and
mother board. Refer to the hardware manuals for your computer
and for the memory card to find the correct switch settings, XENIX-
86 supports up to 640K of main memory,

The following memory cards have been used successfully with
XENIX-86: :

AST 6 pack+

Quadram quadboard

Sigma Maximizer

Microsoft RAM card

Tecmar Captain or First-Mate
AT&T for the 6300

AT&T 6300 note: Itisrecommended that only AT&T memory cards
be used with the 6300, Other cards may considerably slow the
machine.

Note

In general, most memory cards work with XENIX-86. If
you experience “panic parity” errors it is often because of
low quality memory chips or cards.

The serial ports on many multi-function cards will function as
expected if COM1 and COM2 are fully compatible with the IBM
specifications for these serial ports. See section 5.4 “Serial Lines”
and section A.1.5“Serial I/C Boards” in these Release Notes.

A.l.4 Accelerator Boards

- Accelerator boards are special cards that plug in to an 8088 machine

(not an B8086). They replace the 8088 CPU with a 286 CPU and
perhaps replace some memory as well. XENTX System V runs on
accelerator boards set in 8086 unmapped mode.
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The following accelerator board is supported in the standard
distribution:

Seattle Telecom and Data (STD) PC286
A.1l.5 Serial /O Boards

Note that you should not use cards that use the 8250a serial I/0 chip.
See the Hardware Notes section in these Release Nores on *Serial
1/O Chips” for more information on the 8250a chip.

These serial /O boards are supported in the standard distribution:

IBM standard COM1 and COM2

Control Systems Hostess 4 and 8 port versions

Armnet Controls 4 and 8 port (8250b version)
(clock option not supported)

AST FourPORT/XN

A.1.6 Tape Units

The following tape devices are supported using a device driver
supplied by the hardware vendor:

Emerald Systems series 2002 ' -  streaming cartridge
Computone ATvantage-SX Tapebackup -  streamingcartridge
Overland Data TC50X - ninetrack

) ’ (reel toreel)

A.1.7 Video Cards and Monitors

The following video cards and monitors have been used successfully -
with XENIX-86. (They are to be used in character mode only,
graphics are not currenty supported.)
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Video Cards and Mozitors

Card Menitor
IBM Mono Card | standard monochrome
ASTCGA standard RGB (red green blue) or composite color
Everex Edge
IBM CGA
IBMEGA standard monochrome
standard RGB color
IBMEGA

Cards which come as the default card in supported computers
{monochrome or color monitor) work fine with XENIX.

Although many standard emulating cards work with XENTX, these
arethe onesthat weknow about.

A.1.8 Networking Cards

This networking card is supported using a device driver supplied by
the hardware vendor:

Excelan TCP/IP ethernet card
A.1.9 Add On Hard Disks

Many hard disks can be used by XENIX-86 as long as the disk
controiler supports the drive. Compatible hard disk controllers are
discussed in the next section.
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The following tables list the controliers most commonly used with
8085/8088 machines, and the type of hard disks they can support:

XEBEC Controller
(standard IBMPC XT compatible)

Type Cyls Hds Size Example
0 36 2 5MB
1 375 8 24MB
2 306 6 15MB
3 306 4 10MB  standard
DTC Controller
(standard on AT+T 6300 - fully supported)
Type Cyls Hds Size Example
0 306 2 5MB
1 375 8 24MB
2 306 6 15MB
3 306 4 10MB .
4 306 2 5MB  Svquest SQ306 standard
5 644 5 30MB CDCWren
6 20MB  Seagate ST-225
7 3 20MB  Miniscribe 3425

Drive types 8 - 15 reserved

The following hard disks have been tested successfully with XENIX-

86:
) Disk Controller

CMI15 )CE_BEC

Miniscribe 20 DTC

Seagate 20 DTC

CDC30 DTC

Rhodime 30 ja

Mountain Hard File  built—in controller
DTC

Mountain 20, 30
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The following disks are reported to work with XENIX-86, but are
untested:

Peachtree 10, 20, 30
Maynard Apollo 30
Frankhn Telecom 10, 20, 33
Rhodime 10

Tandon 10

Alpha Omega 10, 20, 30

To determine whether you can use a hard disk with XENIX, the disk
must first interface electrically with the disk controller (usnally
“ST306). The disk controller ROM must have an entry for the disk
(type) determnined by the number of heads, and the number of
cylinders on the disk. The number of cylinders on your disk must be
greater than or equal to the number of cylinderslisted for that rype . If
these conditions are met, you can use the hard disk, but XENIX can
only accessup to the number of cylindersin the list.

For example, a “Brand X 40” hard disk has 8 heads and 700
cylinders. Itisatypeldisk ona XEBEC or DTC controller. You can
use the Brand X disk, but XENIX can access only 375 cylinders (24
megabytes) of the disk. The only way to access the full disk is to
replace the ROM on the disk controller with one that recognizes your
disk configuration.

A.1.10 Compatible Hard Disk Controllers

Many hard disks will work with XENIX. Whether or not a disk works
depends upon the controller board. Here are two tests the controller
must meet:

1. Thedisk controller board is XEBEC compatible; and,

2. Thereisno special vendor software needed to make the disk
work under DOS.

If a controller meets these tests, it might work, but if it fails these
tests, it will not work.
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The following table lists the hard disk controllers known to work

with XENIX-86:

Manufacturer

Model#

Comments

XEBEC

DTC

Adaptec
Pinterface
ADES

CDC

1210A

5150

1002/WX-2

2002

PC XTstd.
Miniscribe 10mb
aswellas CMI 15

6300 std.
Miniscribe 10,
20, Seagate 20,
CDC30,
Mountain 30

a special version
of WX-2 is
supplied  with
some CDC 30
disks.

Rhodime 30 -

Comeswith the
CDC30addon
hard disk.
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A.2 XENIX-286 System V

This section discusses some of the hardware known to run with
XENIX 286.

A.2.1 Machines

These machines can run XENIX-286 System V:

Compaq Portable* and DeskPro* 286
Contel/CADO AT/4 .

Corona ATP

Epson Equity IT

IBM PC AT {20 or 30 meg version)
Kaypro 286i

Mitsubishi-286

NCR PC-8 **

Sperry PC/IT

Tandy 3000

Tomcat 3200-AT

Victor V286

* Internal cartridge tape not supported.
** For the NCR machine, configure the CMOS database for
color monitor, regardless of the type of monitor used.

Although the Texas Instruments Business Pro (color monitor enly)
will run SCO XENIX, TI XENIX is directly available from T (and
supports more peripherals on TImachines).

Nore

For machines with bus or processor speeds greater than 6
mHz, check with your peripheral vendor to verify that
their hardware will run under your configuration.
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A.2.2 Math Chips

You can use the following math co-processor chip with XENIX-286:
80287 For 80286 CPUs

A.2.3 Memory Cards

With mermnory cards, check the switch settings on both the card and
mother board. Refer to the hardware manuals for your computer
and for the memory card to find the correct switch settings. XENIX-
286 supports up to 16 megabytes of main memory, however,

hardware modifications might be necessary to add this much
Mmemory.

The following memory cards have been used successfully with
XENIX-286:

AMI SMART PACK 2
"AST

Quadram

Tecmar

Talltree Systems
Silicon Valley Systemns

Note

In general, most memory cards work with XENIX 286. If
you experience “panic parity” errors it is often because of
low quality memory chips or cards.
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A.2.4 Serial I/0 boards

Note that you should not use cards which have the 8250a serial 1/0
chip. See the section in these Release Notes on *“Serial I/0” formore
information on the 8250a chip.

The following seral /O boards are supported in the standard
distribution:

Arnet Controls 4 and 8 port {8250b version)
(clock option not supported)

AST FourPORT/XN

Control Systems Hostess 4 and 8 port versions

IBM standard COM1 and COM2 cards

Sperry* 4 port card

* Thisserial I/ O board only works with the Sperry PC/IT.

This serial I/O board is supported using a device driver supplied by
the hardware vendor:

Computone ATvantage-X smart serial expansion
A.2.5 Tape Units

The following tape devices are supported using a device driver
supplied by the hardware vendor,

Computone ATvantage-SX tape backup ~  streaming cartridge
Emerald Systems series 2002 -  streaming cartridge
Overland Data TC50X - minetrack

' (reeltoreel)
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A.2.6 Video Cards and Monitors

The following video cards and monitors have been used successfully
with XENIX-286. (They are to be used in character mode only,
graphics are not currenty supported.)

Video Cards and Monitors

Card Maonitor

IBMMonoCard standard monochrome

ASTCGA standard RGB (red green blue) orco ﬁposite color

EverexEdge

IBMCGA

IBMEGA standard monochrome
standard RGB color
IBMEGA

Cards which come as the default card in supported computers
{(monochrome or color monitors) work fine with XENIX. The TI
Business Pro, however, must have a color card and acolormonitor.

Although many standard emulating cards work with XENIX, these
are the ones that we know about, :

A.2.7 Networking Cards

This networking card is supported using a device driver supplied by
the hardware vendor:

Excelan TCP/IP ethernet card
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( ) A.2.8 Add On Hard Disks

r Many hard disks can be used by XENIX-286 as long as the

' motherboard ROM supports the drive. ROM entries for the IBM

‘ PC AT arelisted here. Referto your computer hardware manual for
the disk types supported by other computers.

f PC AT Disk Types Entries on Motherboard ROM
Type Cyis. Hds. Size

1 306 4 10MB
2 615 4 20MB
| 3 615 6  30MB
| 4 940 8 60MB
5 940 6 45MB :
6 615 4 20MB noprecompensation
7 462 8 30MB
7 8 733 5 30MB
s 9 900 15 110MB
o 10 820 3 20MB
1 855 5 isMB
12 855 7 5o0MB
13 306 8 20MB
14 733 7 40MB
15 0 0 Reserved, donotuse.
Note that other compatible XENIX-286 machines may have different
ROM tables. Check your computer hardware reference manual for
the appropriate ROM table entries for your computer,
The following hard disks have been tested with XENIX-286:
CDC20 -  withPC AT only
Emerald 50,70,140 - withPC ATonly
Maxtor 140 - withPC AT asType?9
/' CPC30 - with Sperry PC/IT only
s
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To determine whether you can use a hard disk with XENIX, the disk
must first interface electrically with the disk controller (usually
“ST506"). The motherboard ROM must have an entry for the disk
(type) determined by the number of heads, and the number of
cylinders on the disk. The number of cylinders on your disk must be
greater than or equal to the number of cylinders listed for that sype. If
these conditions are met, you can use the hard disk, but XENIX can
onlyaccess up to the number of cylinders in the list.

For example, 2 “Brand X 140” hard disk has 15 heads and 1000
cylinders. Itisatype9disk on the AT. Youcan use the Brand X disk,
but XENIX can access only 900 cylinders (110 megabytes} of the disk.
The only way to access the full disk is to replace the ROM on the
motherboard (or other hardware modification} with onme that
recognizes your disk configuration.

A.3 Modems and Autodialing

Any standard RS§-232 modem will work with XENIX-86 and
XENIX-286 for personal computers using uuep(C) and en(C). The
default autodialer is for the Hayes Smartmodem 1200. An autodial
program is also supplied for the Racal Vadic 3451. Other autodialing
modems can be supported by writing a dialer program. See the
manual page dial(M) in the XENIX Reference Manual and section
6.12.2 of these Release Notes for information on wiiting other dialer
programs.

B. Upgrading to XENIX System v

The following procedure shows you how to upgrade XENIX-86 3.0
and XENIX-286 3.0 to XBNIX System V. This procedure does not
applyif you are installing XENIX System V for the first time

Part of the process is to completely reinstall XENIX. With a complete
reinstallation you are assured of having all the latest software, your
disk is less fragmented when you are finished, and, if you want, you
can easily change the size of the XENIX partition or the size of the
XENIX swap zone at this time. :
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This procedure does not affect any other operating systems (or

partitions), such as MS-DOS, that currently share the disk with -
XENIX 3.0, unless you choose to change partition sizes. Refer to

Chapter 3 of the XENIX Installation Guide "Using DOS and XENIX

on the Same Disk” 1f you want to change the size of your XENIX

partition.

Before proceeding, be sure to read all of these Release Notes,
including new manual pages. Note changes in the software since the
last time you installed XENIX.

Follow these steps to upgrade your XENIX system:

1. Shutthe system down to Single User (System Maintenance)
Mode.

2. Make afull backup of your system.

3.  Saveparticular files from your current system.
4, Install XENIX System V.

5, Rel-ink the kernel, if necessary.

6.  Reinstall any applications software packages.

7. Merge the saved files with the reinstalled system.

Note that these are the basic steps and the exact procedure may vary
from site to site. Examples are given wherever possible, but you

should know how to use commands such as tar(C) (or cpio(C)).

Remember that an initial pound sign (#) in the examples is the root
prompt and is a reminder that you should execute the listed
command only when logged in as root. You do not enter the pound
sign as part of the command.

If you have local system modifications to the kernel, such as
additional device drivers, you must relink these into the new link kit
after you reinstall XENIX. Check W1th the supplier of the other

" software for further details.

‘When upgrading from SCO XENIX-86 System 3.0 to SCO XENIX-86

‘System V, you must save applications data files in A SCII or symbolic
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form, not as binaries. This is because the word order was changed
from System 3.0to System V in XENIX-86. ’

Binaries from SCO, IBM, or Microsoft XENIX-286 System 3.0 are
compatible with SCO XENIX-286 Systemi V binaries. However,
saving data files in A SCII or symbolic form is still 2 good idea.

When you restore files after reinstalling XENIX, use the applications
to convert your data back to binary form. The procedure for saving
data files is discussed in a following section “Data Files and ar{CP)
Libraries.” Restoring data files is discussed in a following section
“Merging Saved Files.”

B.1 Shut Down the System

You should be the only person logged in to your computer when you
perform the upgrade. Make sure any other users know what you are
going to do, and when you are going to do it. They may wish to make
their own backups before you bring down the system.

Also, advise users to remove unnecessary files. This makes the
whole process faster and requires fewer fioppies, if they are your only
backup media.

Refer to shutdown(C) in the XENIX Reference for information on
bringing the system down to Single User (or System Maintenance)
Mode.

B.2 Baékup the System

Before you do anything else, make a full backup of the system. Use
the tar(C) or cpio(C) commands. Refer to tar{C) and epio(C) ifi the
XENIX User’s Reference. You cannot use any other filesystem
backup utilities.

You should make a backup immediately before you upgrade so that
you have the latest possible version of your system. This is especially
important in the case of user files, which can change frequently.

Once again, remove any olld, unnecessary files. This makes the
whole process faster.
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B.3 Save Special Files

You can use any backup media, including floppy and tape drives, to
save most of your files. Note that if you use a special driver with vour
backup device, you carnot use that device immediately after
installing XENIX System V, since the new kernel is not yet linked .
with the reguired device driver. Therefore, for precautionary
reasons, we recommend that you backup your files on foppies
before you install XENIX System V.

Before you can use any special devices, you must link the new XENIX
kemel. I you have source for the device drivers, save the source
code on the default backup device, the floppy drive, then recompile
the driver on the new system. Also, if you need special, customized
libraries, or if any libraries are furnished with your device drivers,
save these libraries with the device driver source.

This is important, sinece you can only read information from the
defaultdevice, once you reinstall XENTX, until you link the kernel,

B.3.1 Choosing Which Files Te Save

You should save any files that are customized or are in some way
particular to your system. These filesinclude:

*  Applications datafiles and ar(CP) libraries.
s Anmnystandard system files that are modified for your site.
e  Anylocally created shell scripts or programs,

s  Alluserdirectories, subdirectories and files.

At this time, make sure you have the original distributions of any
applications packages vou use. You must reinstall those software
packages after you upgrade the XENIX system.

Save any files you use with your applications, such as databases and
control files, in ASCII or symbolic form. For example, if you use
Lyrix, you should save all the files in the /usr/lib/wp directory. Note
that Lyrix data files are alreadyin A SCII form, and you can save them
directly onto your backup media.
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You should check the following standard XENIX system files and
directories for local changes made to the XENIX 3.0 standard
distribution. Save those files which have local modifications.

XENIX 3.0 Files

File or Directory: Examine for:
/.profile root sh startup script.
/etc/profile System wide sk startup script.
/etc/cshre System wide csh startup script.
+/ete/default/* Forlocal changes.
+/etc/group Group database.
#/eto/passwd User database. -
t/etc/1c For anylocal additions.
4/ete/systemid The name of your system.
i/etc/trys Terminal line configuration data.
/etc/ttytype Terminal line to terminal type mapping data,
/etc/termcap For anylocal entries. ‘
/lib For locally developed langnage processors.
/asr/bin/* Forlocal additions.
Jusr/dict/words For local additions to words.
Just/include/* Forlocal additions. _
Jusr/lib/mail/* Forlocal mail routing information.
Jusr/lib/crontab cron daemon database. o
fusr/lib/font/* For locally developed font libraries.
Jusr/lib/lint/* For locally developed lint libraries.
fusr/lib/tabset/* For locally developed tab setting files.
fusr/lib/term/* For locally developed nroff driving tables.
/usr/lib/tmac/* Forlocally developed nroff/troff macros.
fust/lib/uucp/* Forlocal vuep configuration files and dialers.
t/usr/news Forlocalnews. o
/usr/spool/* For current mail, uncp, at, and otherfiles.

User home directories.

$/ust/[janed ,johnd]

XG86/286-1-27-86-2.1.0
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It is very important that the files marked with a dagger (1) be
examined carefully before reinstalling on XENIX System V. Check
the files for local additions or changes, but do not replace the System
V versions with your XENIX 3.0 versions. There are changes to
content, and sometimes format, of these files with System V. Using
the 3.0 versions of these files can canse problems. This is the case for
most of this list. Those directories marked with a double dagger (3)
can safely be copied from your 3.0 system. The last item in the above
Iist refers to all individual user directories on the roor file system.
User directories may be in another location or /usr may be
mountable on your system.

B.3.2 Save the Actual Files

When using floppies, make sure they are error free and formatted.
XENIX requires high quaiity media.
The tar command is a convenient way to save files. You can also use

the cpio command. For example, to save the standard system files
located in /erc, enter:

# ocd ! :
# tar ov Jetc/profile ./etc/group Jerclrc Jetc/ttys .Jetc/ttytype Jfetc/termcap

Remember to use the “relative pathname’ format with tar. For
example, specity ./erc/profile, not /etc/profile, where the dot (.)
indicates the pathname is relative to your current directory.

Make sure you label any floppies or tapes you use with their exact
contents, the command used to create the backup, the date and
time, and if they are part of a mutlti-volume set. If you use more than
one volume (floppy or tape), use the k option with tar.

These commands save some user directories as well as other
directoriesin /usr:

#cd/
# tar cv .fusr/johnd ./usr/janed ./usr/spool ./usr/news
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These commands save all the Lyrix custom system files in
fusrilib/wp:

#ocd/ .
# tar cv JJjusr/ib/wp.

For more information on tar, see the XENIX User’s Reference.
B.3.3 Save Data Files and ar{CP) Libraries

If you are using XENIX-86, you must follow these guidelines for
saving data files and ar libraries. These steps are not necessary under
XENIX-286, however they are 2 good precaution.

Data Files
Applications, such as Multxplan Informix and Level T COBOL use
data files, which you must save in A SCII or symbolic form.

With Multiplan, use the TRANSFER OPTION command to save data
files in symbolic ( SYLK) format. Then transfer the SYLK files to your
backup media.

See the “Command Directory” in the Multiplan User’s Guide for
more information on TRANSFER OPTION. See also Appendix 4
“The SYLK (Symbolic Link) File Format™ in the Multiplan User’s
Guide. '

You can save Informix data files using the Informix UNLOAD
command. Also, with UNLOAD you can transfer a file directly to
your backup media. For information on UNLOAD, see your Informix
manual under “dbstatus.” '

All Level I COBOL programs you create are completely portable, so
you can save them using tar or cpio without any special handling.
However, C-ISAM® files created under XENIX-86 3.0 cannot be
transferred to XENTX-86 System V. You must recreate any such files
on the niew systeni.

Extracting and merging your data files is described in section B.7,
under “Merging Data Files” and “ar(CP) Libraries”, in these Release
Notes.
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ar(CP) Libraries
To saveararchive files, you:

»  Extract the files that make up the archive from the archive
file.

» Savetheextracted files on your backup media.
Forexample:

# cd Jusr/lib
# ar xv libisam.a

When the extract command is finished, you save the resulting files on
your backup media: :

# tar cv ‘ar t Iibisam.a

Recreating archives on the new system is discussed section B.7,
under “Merging Data Files” and *“ar{CP) Libraries”, in these Release
Notes. )

B.4 Install XENIX System V

After you have backed up the system and saved all special files that
you need for your system, install XENIX System V. Follow the
instructions in the XENIX Installation Guide in the binder marked
“XENIX Operating System Run Time Environment” to install the
XENIX Operating System. furnished with System V.

If you have special device drivers, vou need to link them into the
XENIX kerne] when you are finished installing. In this case, make
sure you install the link kit software when you reinstall XENTX.

Also, you must recompile any device drivers under SCO XENIX
System V. If you are going to recompile any device drivers, be sure to
install the Development System. If you do not have source code for
the device drivers you use, you should obtain new binaries which run
under SCO XENIX System V from the manufacturer or vendor of the
device. ,

- When you are finished installing, make sure you are in Single User, or

System Maintenance Mode. Then return to the next section to merge
the special files you saved with your new operating system.
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B.5 Relink the Kernel .

If you have special device drivers, you must:

¢ Recompile the software under XENIX System V, or obtaina
replacement.

e Linkthe driverinto the XENIX kernel with the link kit.

Any device drivers compiled under SCO XENIX 3.0 must be
recompiled under System V. Youmay have to obtain an SCO XENIX
System V version of any drivers from the dnver or dev1ce
manufacturer if you do:not have source code.

Make sure you installed the link kit software. If you have not done
so, see custom(C) for information on extracting packages from
XENIX System V distributions.

B.6 Reinstall Applications

All 5CO XENIX 3.0 applications run on SCO XENIX System V.
Therefore, you should use the original distribution floppies to
reinstall any applications.

See the appropriate release notes and installation manuals for
information on installing any applications programs. Install any such
programs as if thisis the first time.

Do not copy or save the applications from the old system, unless the
original distributions are lost or damaged, and you cannot replace
them. Itis safer to reinstall applications software packages.

B.7 Merge Saved Files

Once XENIX and any applications are reinstalled, you can merge in
new files. This section describes the procedure for merging standard
system files, data files, and arlibraries.
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Note

Remember that all commands given in this section are
only examples. The exact procedure depends upon how
and in what order you saved your files and directories.

For standard system files, except for /usr/spool and
fusriljaned,johnd] files, prepare a temporary directory and extract
the files from a backup volume into this directory:

# mkdir fusr/convert
# cd /usr/convert
# tar x

Move the extracted files to their correct locations , for example if you
have extracted files which belong in /erc:

# mv .Jete/* fete

' Repeat the tarextraction for each volumeyou made.

The spooling directory and the users’ home directories are very
simple to extract directly into the correct directories. For example,
with the media containing /usr/[johnd, janed] and /usr/spool
mounted in the default device, enter:

# cd /usr
# tar xv

Special Lyrix files can be extracted in place from your backup media. .
For example, with the backup volume contammg lusrilib/iwp
mounted in the default device:

# cd /usr/lib/wp
# tar xv
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Other files, however, must be merged into the distributed versionsby-
hand, for example, with the following files already extracted into the
convert directory:

# cd /usr/convert/etc; cp passwd group ttytype /etc
# cd fusr/convert/usr/lib
# cp crontab fusr/spool/cron/crontabs/root

Be careful when merging files, especially complex data files like
fetc/rc, fetcitermeap, or /etc/irys. Use the diff(C) program to note
the differences between newlyinstalled files, and those you save from
your previous system. Add the differences, if they are necessary, 1o
the new System V files. Do not directly overwrite the System V
versions with your 3.0 version files. R

After all the files have been examined and local site informatiod is
merged into the System V files, remember to clean up:

# cd / ; m -fr /usr/convert

Merge Datz Files

For Multiplan data files that are saved in symbolic form, extractthem
into the appropriate directories from the backup media. Then use
the Muitiplan command TRANSFER OPTIONS to translate the file
from symbolic form.

With Informix, extract the data files into the appropriate directories.
Use the LOAD command, described in the “‘dbstatus” section of the
Informix manual.

ar(CP) Libraries

To merge archive and library files, create a scratch directory, or work
in /tmp. Mount the backup volume containing the appropriate
libraries. Remember, you saved them individually.

Extract the files, for example:

# cd /tmp
# tar xv

Rearchive the extracted files, for instance with our libisam.a
example:

# ar ruv libisam.a *.0
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"\ When the archive is created, run the ranlib program:
# ranlib libisam.a

Finally, move the new archive back to the appropriate directoryand -
removeany unneeded files:

# mv libisam.a /usr/lib
# m *.0

Yourupgrade is now complete.
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Name

mkdev - Calls scripts to create devices

Syntax

fetc/mkdev Ip
/ete/mkdev hd
/etec/mkdev serial
/etc/mkdev fs [device file]

Description

mbkdev calls the scripts to create the requested type of device file(s).
mkdev calls either Ipinit(C), hdinir, serinit, or fsinit. If no argu-
ments are listed, mkdev prints a usage message.

letc/micdev Ip creates device files for use with line printers,

lerc/mkder hd creates device files for use with peripheral hard
disks. The device files for an internal hard disk already exist.

lere/mhkdev serial creates device files for use with serial cards. The
device files for the first and second ports already exist. Additional
device files must be created for the ports added when expansion
cards are added to the system.

fetc/mkdev f5 performs the system maintenance tasks required to
add a new filesystem io the system once the device is created
(mknod(C)) and the filesystem i1s made (mkf5(C)). It creates the
ffile and /file/lost&found directories, reserves slots in the
lost&found directory, and modifies /ete/checklist and /ete/rc to
check (fsck(C)) and mount (rmount(C)) the filesystemn as appropri-
ate. It is usually used in conjunction with mkdev hd when adding a
second hard disk to the system, but can be used on any additionat
filesystem (for example, on a large internal hard disk or a floppy.}

The various it scripts prompt for the information necessary to
create the devices.
Files
/etc/hdinit
lete/Ipinit

fete/serinit
fetc/fsinit

Ianuary 27,1986 Page 1



MKDEV (C) : MKDEV (C)

See Also
Ipinit(C), hd(M), 1p(M), serial(M)
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Name

brketl — Allocates data in a far segment.

Svntax

char far *brketl(command, increment, pir)
int command;

long increment;

char far *ptr;

Description

The brkctl system call allocates and deallocated memory in addi-
| " tional data segments in' small and middle model programs. In order
‘ for the C compiler to make use of the far pointer return values in

small and middic model programs, brkc: must be declared to

return a far pointer. To enable the ‘far’ keyword for small model C
! programs, the compile —Me option must be used. Middle model C
: prograrmns require the —Mme option. ’

/ i The brkeil system call should be used only for dynamically allocat-

S ing additional segments in small and middle model programs. All
other uses should be aveided in favor of sbrk(S), malioc(S), and
other standard UNIX system services.

In the syntax example (found in the preceding section):

command is either BR_ARGSEG, BR_NEWSEG, or
BR_IMPSEG.

increment is a signed long increment.
‘char far *ptr’ is only used when command is BR_ARGSEG.

The second argument (increment) may not be greater than 64K
bytes. The increment may not be more negative than the total
amount of mmemory in all far segments plus the amount allogcated
in the near segment after process creation.

‘ If the command is BR_IMPSEG, and a megative increment
causes one or more segments to be freed, the ‘segment in ques-
tion® (see the Rerurn Vaiues section) is the last remaining seg-
ment that was not freed. BR_IMPSEG implies the use of the
last data segment. Unless the process is small or middle model
and currently has only cne data segment, a.positive increment
that wounld overflow the last data segment causes a new segment
to be allocated.

()
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If the command is BR_ARGSEG, the incremenr may not be
more negative than the size of the segment. The third argument
(ptr), is assumed 1o be a far pointer in all models; the offset
portion is never used.

If the command is BR_NEWSEG, the increment meay not be
negative at all. Any memory allocated is guaranteed to be at the
base of a new segment.

Return Valae

Brketl() almost always returns a far pointer to the base of the
affected region, (char far *)-1 on error.

When the increment is greater than 0, the return value is a pointer
to the base of the newly allocaied memory.

When the increment is less than or equal to 0, the return value is a
pointer to the first illegal byie in the segment in question (usvally
the base of the deallocated memory). If that segment is full (exactly
64K bytes), the return value will be a pointer to the base of the next
segment (which may or may not exist).
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“
‘ (\ I Command Increment Pir Action
I — BR_ARGSEG ¢ <valid far pus> report on seg-
ment
BR_ARGSEG other <valid far ptr> increment
: specified  seg-
ment
BR_NEWSEG 0 - allocate  new
‘ segment, size =
I 0
BR_NEWSEG other - allocate  new
segment, size =
increment
; BR_IMPSEG 0 - report on last

i segment; may
| free vp empry

segment(s).
BR_IMPSEG other - increment last
segment; on

large model (or
small and mid-

(0 dle model with

/ mutiple  data

N
segments) may
allocate  new
segment.
See Also
cc(CP), 1d(CP), machine(M), malioc(S), sbrk(S)
Notes
:  Use of the type of low level control possible when using brked is
not advised. The functionality of brkesl may change in fuoture
reieases. It is best to use the sbrk, brk, and malloc calls rather than
bricil. ;
Brkerl is currently available only on protected mode XENIX,
In all models, the ‘near’ data segment must be the first data seg-
ment.
N
{ | Brkerl calls with BR,_IMPSEG and a negative increment that would
N affect a shared data segment are refused.
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Name

shV - Invokes the shell command interpreter.

Syntax

shV [ —ceiknrstuvx ][ args | |

Description

The shell is the standard command programming langnage thal exe—
cutes commands read from =z terminal or a file. See Jnvocarion
below for the meaning of arguments to the shell.

Commands

A simple—command is a sequence of nonblank words separated by
blanks (a blank is a tab or a space). The first word specifies the
name of the command 10 be executed, Except as specified below,
the remaining words are passed as arguments to the invoked com—
mand. The command name is passed as argument @ (see exec(S)).
The value of a simpie-~command is its exit status if it terminates
normally, or (octal) 1000+status if it terminates abnormally (i.e., if
the failure preduces a core file). See signal(S) for a list of status
values.

A pipeline is 2 sequence of one or more commands separated by a
vertical bar (l). (The caret ( ), also has the same effect.) The
standard outpnt of each command but the last is connected by a
pipe(8}) to the standard input of the next command. Each com-—
mand is run as a separate process; the shell waits for the last com~
mand 1o terminate, .

A list is a sequence of one or more pipelines separated by :, &,
&%, orii, and optionally terminated by ; or &. Of these four sym-
bols, ; and & have equal precedence, which is lower than that of
&& and||. The symbols && and || also have equal precedence. A
semicolon (;) causes sequential execation of the preceding pipeline;
an ampersand (&) causes asynchronous execution of the preceding
pipeline (Le., the shell does nor wait for that pipeline to finish).
The symbol && (|| ) causes the iist following it to be executed only
i the preceding pipeline returns a zero (nonzerc) exit status. An
arbitrary number of newlines may appear in a list, instead of semi-
colons, to delimit commands.
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A command is either a simple—command or one of the following
commands. Unless otherwise stated, the value returned by a com—
mand is that of the last simple-command executed in the com-
mand:

for name [ in word ... ] do list dope
Each time a for command is executed, name is set to the next
word taken from the in word list. If in word is omitted, then
the for command executes the do lisr once for each positional
parameter that is set (see Paramerer Substintion below), Execu-
tion ends when there are no more words in the list.

case word in [ pattern [ | pamtern 1...) list 33 ]... esac
A case command executes the Jisr associated. with the first
pattern that matches word. The form of the patterns is the
same as that used for filename generation (see Filename Genere =
tion below). o i

if lisr then Jist [ elif lisr then lisr ]... [ else list 163
The list following if is executed and, if it returns a zero exit
status, the list following the first then is executed. Otherwise,
the st following elif is executed and, if its value is zero, the list
following the next then is executed. Failing that, the eise list is
executed. If mo else list or then list is executed, then the if
command returns a zero exit status.

while list do list done _ :
A while command repeatedly executes the while lisr and, if the
exit status of the last command in the st is zero, executes the
do list; otherwise the loop terminates. Jf no commands in the
do list are executed, then the while command returns a zero exit
status; until may be used in place of while to negate the loop

termination test.

(list)
Executes list in a subshell.

{lise:}

list is simply executed.

name () {lise7} .
Define a function which is referenced by name. The body of
functions is the list of commands between { and }. Execution
of functions is described below (see Execution.)

The following words are recognized ouly as the first word of a com—
mand and when not quoted:

if then else elif fi case esac for while until do done { }
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Commenis

A word beginning with # causes that word and all the following
characters up to a newline to be ignored.

Command Substiturion

The standard output from a command enclosed in a pair of grave
accents (~*) may be used as part or all of a word; trailing newlines
are removed.

FParamerer Subsritution

The character $ is used 1o introduce substitutable paramerers. Posi—
tional parameters may be assigned values by set. Varables may be
set by writing:

neme=value | name=vaiue ]...
Pattern-matching is not performed or value.

${parameter}

A parameter is a sequence of letters, digits, or underscores (a
name), a digit, or any of the characters +, @, #, 7, —, %, and !.
The value, if any, of the parameter is substituted. The braces
arc required only when paramerer is followed by a letter, digit,
or underscore that'is not to be interpreted as part of its name.
A name must begin with =z letter or underscore. If paramerer is
a digit then it is a positional parameter. If paramerer is * or @,
then all the positional parameters, starting with $1, are substi-
tuted (separated by spaces). Parameter $0 is set from argument
zero when the shell is invoked.

s{pammerer t=word }
If parameter is set and i5 not a null argument, substitute its
value; otherwise substitute word.

“${paramerer:=word }
If parameter is not set or is null, then set it to word; the value
of the parameter is then substituted. Positional parameters may
not be assigned to in this way.

${paramezer:?word }
If paremeter is set and is not a oull argument, substitute its
value; otherwise, print word and exit from the shell. If word is
omitted, the message ““parameter null or not set” is printed.
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${parameter:+word}
If paramneter is set and is not a null argument, substitute-word;
otherwise substitule nothing. In the above, word is not
evaluated unless it is to be used as the substituted string, so that
in the following example, pwd is executed only if d is not set or
is null:
echo ${d:-~pwd-}

If the colon (:) is omitted from the above expressions, then the
shell only checks whether paramerer is set. .

The following parameters are automaticalty set by the shell:
# The number of positional parameters in decimal’
= Flags supplied to the shell on invocation or by the set command

? The decimal value retumed by the last synchronouély executed
command

$ The process number of this shell
1 The process number of the last background command invoked
The following parameters are used by the shell:

HOME . .
The defzult argament (home directory) for the cd command

PATH o
The search path for commands (see Execution below)

If this varable is set to the name of a mail file, then the shell
informs the user of the arrival of mail in the specified file

MAILCHECK
This parameter specifies-how often {in seconds) the shell will
check for the arrival of mail in the files specified by the
MAILPATE or MAIL perameters. The default vzlue is 600
seconds (10 minutes). If set to 0, the shell will check Dbefore
each prompt.

MAILPATH
A colon {:) separated list of file names. If this parameter is set,
the sbell informs the vser of the arrival of mail in any of the
specified files. Each file name can be followed by % and a mes-
sage that will be printed when the modification time changes.
The default message is you have mail.
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P51
Primary prompt string, by default “§

PS2
Secondary promp! siring, by default “> *
IFS
Internal field separators, normally space, tab, and newline

SHACCT i .
I this parameter is set to the name of a file writable by the user.
the shell will wrile an accounting record in the file for each she™
procedure executed, Accounting routines such as acctcom(C )
and accron(C) can be used to anaylze the data collected.

SHELL
When the shell is invoked, it scans the environment (see
Environment below) for this name. I it is found and there is an
‘r" in the file name part of its value, the shell becomes a res—
tricted shell.

The shell gives default valves to PATH, PS1, PS2, and IFS, while
HOME and MAIL are not set at all by the shell (although HOME is
set by login (M}).

Blank Inrerpretarion

After parameter and command substitution, the results of substitu-
tion are scanned for internal field separator characters (those found
in IFS) and split into distinet arguments where such characters are
found, Explicit null arguments ("" or <) are retained. Impiicit
null arguments (those resulting from parameters that have no
values) are removed.

Filename Generation

Foliowing substitution, each command word is scanned for the
characters #, ?, and [. If one of these characters appears, the word

ds regarded as a patrern. The word is replaced with alphabetically

sorted filenames that match the pattern. If no filename is found
that matches the pattern, the word is Jeft unchanged. The charac—
ter . at the start of a filepame or immediately following a /, as well
as the character / itself, must be matched explicitly. These charac-
ters and their matching patterns are:

* Matches any string, including the pull string.

7 Matches any single character.
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[...]

Matches any one of the enclosed characters. A pair of charac-
ters separated by = matches any character lexically between the
pair, inclusive. If the first character following the opening
bracket ([) is an exctamation mark (I}, then any character not
enclosed is matched.

Quoting

The following characters have a special meaning to the shell and
canse termination of a word unless quoted: :

: & ()| < > newline space tab

A character may be guoted (i.e., made to stand for itself} by
precéding it with a \. The pair \newline is ignored. All characters
enclosed between a pair of single quotation marks (--), except a
single quotation mark, are quoted. Inside double quotation marks
("), parameter and command substitution occurs and \ quotes the
characters \, ~, ", and §. "$x" is equivalent to "$1 $2 ...", whereas
“S@’" is equivalent to "§1" "52" ...

Prompring

When used interactively, the shell prompts with the value of PS1
before reading a command. If at any time a newline is typed and
further input is needed o complete a command, the secondary
prompt (i.e., the value of P52) is issued.

Spelling Checker a

When using ¢d{C) the shell checks spelling. For example, if you
change to & different directory using cd and misspell the directory
name, the shell repsonds with an alternative speliing of an existing
directory. Enter “y” and press RETURN to change te the offered
directory, or retype the command line if the offered spelling is
incorrect. In this example the shV{C) response is boldfaced.

$ cd fusr/spol/uucp
cd fusr/spoolfuucp?y
ok

Input/Ourput

Before a command is executed, its input and output may be
redirected using a special notation interpreted by the shell. - The fol-
lowing may appear anywhere in a simple-command or may precede
or follow a command. They are not passed on to the invoked com-
mand; substitution occurs before word or digir is used:
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<word Use file word as standard input {file descriptor 0).

>word Use file word as standard output (file descriptor 1).
If the file does not exist, it is created; otherwise, it
is truncated to zero length.

>>word Use file word as standard output. If the file exisis,
output is appended to it (by first seeking the
end~of—file); otherwise, the file is created,

<<[=Jword The shell input is read up to a line that is the same
as word, or 1o an end-of-file. The resulting docu-
ment becomes the standard input. If any character
of werd is quoted, no interpretation is placed upon.
the characiers of the document; otherwise, parame—
ter and command substitution occurs, (unescaped)
\newlitie is ignored, and \ mist be used to quoié the
characters \, §, *, and the first character of word.
If = is a2ppended to <<, all leading tabs are stripped
from word and from the document.

< &digit The standard input is duplicated from file descriptor
digir (see dup(S8)}. Similarly for the standard output
using >,

<&~ The standard input is closed. Similarly for the stan—

dard cutput using >.

I one of the above is preceded by a digit, the file descriptor
creaied is that specified by the digit (instead of the default O or 1).
For example:

o 2> &1
creates file descriptor 2 that is a duplicate of file descriptor 1.

If a command is followed by & , the default standard input for the
command is the empty file /dev/null. Otherwise, the environment
for the execution of & command contains the file- descriptors of the
invoking shell as modified by input/output specifications.

Environmenr

The environment (see environ(M)) is a list of name~valoe pairs that
is passed to an executed program in the same way as a normal argu-
ment list. The shell interacts with the environment in several ways.
On invocation, the shell scens the environment and creates a
parameter for each name found, giving it the corresponding value,
Executed commands inherit the same environment. If the user
modifies the values of these parameters or creales new ones, none
of these affect the environment unless the export command is used
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to bind the shell’s parameter io the environment. The environment
seen by any executed command is composed of any unmodified
name-value pairs originally inherited by the shell, minus any pairs
removed by unset, plus any modifications er additions, all of which
must be noted in export commands, . :

The environment {or any simple—command may be augmented by
prefixing it with one or more assignments to parameters. Thus:

TERM=450 emd ﬁrgs
and
(export TERM; TERM=450; cmd args)
are equivalent (as far.as the above execution of cmd is conpéﬁed).

If the =k flag is set, all keyword arguments are placed in the
environment, even if they occur after the comimand name.

Signals

The INTERRUPT  and QUIT signals for an invoked command are
ignored if the command is followed by &; otherwise signals have
the values inherited by the shell from its parent, with the exception
of signal 11. See the trap command below.

Execurion

Each time a command is executed, the above substitutions are car-
ried out. Except for the Special Cormmands listed below, a new
process is created and an attempt is made to execuie the command
via exec(S).

“The shell parameter PATH defines the search path for the directory
containing the command. Alternative directory names are
separated by a colon (:). The default path is :/bin:/usr/bin {speci-
fying the current directory, /bin, and /usr/bin, in that order). Note
that the current directory is specified by a null pathname, which
can appear immediately after the equal sign or between the colon
delimiters anywhere else in the path kist. If tiie command name
contains a /, then the scarch path is not used. Otherwise, each
directory in the path is searched for an exccutable file. If the file
has execute permission but is aot an &.out file, it is assumed to be a
file containing shell commands. A subshell (i.e., 2 separate pro-
cess) is spawned to read it. A parenthesized command is aiso exe-
cuted in a subshell. : :
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Y ! Shell procedures are often used by users running the esh . How-
— ever, if the first character of the procedure is a # (comment charac—

ter), the esh assumes the procedure is a esh script, and invokes
_7 /bin/esh 1o execute it. Always start sh procedures with some other
| character if esh users are to run the procedure at any time. This
invokes the standard shell /bin/sh .

The location in the search path where 2 command was found is
remembered by the shell (to help avoid unnecessary exees later). If
the command was found in a relative directory, its location must be
re—determined whenever the current directory changes. The shell
forgets all remembered locations whenever the PATH variable is
changed or the hash =—r command is executed (see below),

Special Commands
Input/output redirection is now permitted for these commands:

t No effect; the command does nothing. A zero exit code is
returned.

\.\ . ﬁlf
i ‘ Reads and executes commands from file and returns. The
search path specified by PATH is used to find the directory con-

taining file.

break [ n ]
Exits from the enclosing for or while loop, if any. If » is
‘ specified, it breaks n levels,

continue [ n ]
“Resumes the next iteration of the enclosing for or while loop. If
n is specified, it resumes at the r—th enclosing loop.

ed [ arg ]
Changes the current directory to arg. The shell parameter
HOME is the default arg. The shell parameter CDPATH defines
the search path for the directory containing arg. Alternative
directory names are separated by a colon (:). The default path
is <null> (specifying the current directory). Note that the
current directory is specified by a null path name, which can
appear immediately after the equal sign or between the colon
delimiters anywhere else in the path list. If arg begins with a /,
: the search path is not vsed. Otherwise, each directory in the
i path is searched for arg.
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If the shell is reading its commands from a terminal, and the
specified directory does not exist (or some component cannot be
searchec), spelling correction is applied to each component of
directory, in a search for the “correct” name. The shell then asks
whether or not to try and change directory to the corrected direc~
tory name; an answer of 7 means “no”, and anything else is taken
as “'yes”.

eval [ arg ... ]
The arguments are read as input to the shell and the resulting
command(s} éxecuted.

exec{ arg ... ]
The command specified by the arguments is executed in place of
this shell without creating a new process. Input/output argu-
ments may appear and, if no other arguments are given, cause
the shell imput/output to be modified.

exit{ n 1
Causes a shell to exit with the exit status specified by n. I nis
omitted, the exit status is that of the last command executed.
An end—of-file will also caunse the shell to exit.

export [ name ... ]
The given hames. are marked for automatic export to the
environment - of subsequently executed commands. If no argu-
ments are given, z list of all names that are exported in this shell
is printed.

hash [ =r ] [ rame ... ]

For each name, the location in the search path of the command

specified by neme is determined and remembered by the shell.

The ~r option causes the shell to forget all remembered loca-
tions. If mo arguments are given, information about remem-—
bered commands is presented, Hits is the number of times a

command has been invoked by the shell process. Cost is a

measure of the work réquired to locate a command in the

search path. There are certain situations which require that the
stored location of z command be recaleulated. Commands for

which this will be done are indicated by an asterisk (*) adjacent

to the hits information. Cost will be incremented when the

recaiculation is done. . . -

newgrp [ arg ... ]
Eguivalent to exec newgrp arg ...

pwd

Print the current working directory. See pwd(C) for usage and
description.
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read [ name ... ]

? One line is read from the standard input and the first word is

assigned to the first name, the second word to the second name,
etc., with leftover words assigned to the last name. The return
code is O unless an end—of—file is encountered. )

readonly [ name ... ]
The gven names are marked readonly and the values of the
these names may not be changed by subsequent assigninent. If
no arguments are given, a list of all readonly names is printed.

return [ n ]
Causes a function 1o exit with the return value specified by n. H
r is omitted, the return status is that of the last command exe—
cuted.

set [ —eknuvx [ arg ... 7]

-
If the shell is noninteractive, exits immediately if a command
exits with a ponzerp exit status.

={ Disables file name generation.

=h .
Locates and remembers fuction commands as function are
defined (function commands are normally located when the
function is executed).

Places all keyword arguments in the environment for a com-
mand, not just those that precede the command name.

-n
Reads commands but does not execute them.

-u
Treats unset variables as an error when substituting.

- .
Prints shell input lines as they are read,

-x
Prints commands and their arpuments as they are executed,
Although this flag is passed to subshells, it does not enable
tracing in those subshells,

Does not change any of the flags; useful in setting $1 to -
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Using + rather than — causes these flags to be turmed off.
These flags can also be used upon invocation of the shell. The
current set of flags may be found in $=. The remaining argu-
ments are positional parameters and are assigned, in order, to

$1, $2, ... If no arguments are given, the values of all names
are printed.

shift )
The positional parameters from §2 ... are remamed $1...

test
Evaluates conditional expressions. See resr(C) for usage and
description.

times .
Prints the accumulated user and system times for processes run
from the shell.

wap[arg J[n]...

arg is a command to be read and executed when the shell
receives signal(s) n. (Note that arg is scanned once when the
trap is set and once when the trap is taken.) Trap commands
are executed in order of signal number. The highest signal
number allowed is 16. Any attempt to set a trap on a signal that
was ignored on entry to the current shell is ineffective. An
attempt to trap on signal 11 {memory fault) produces an error.
If arg is absent, all trap(s) n are reset to their original values. If
arg is the null string, this sighal is ignored by the sheil and by
the commands it invokes. If n is O, the command arg is exe-
cuted on exit from the shell. The trap command with no arge-
ments prints a list of commands associated with each signal
oumber.

type [ name ... ]

For each name, indicate how it would be interpreted if used as a
command name.

ubmit [[ —f ] ] .
imposes a size limit of a1 blocks on files.

—f imposes a size limit of n biocks on files written by child
processes (files of any size may be read). Any user may
decrease the file size limit, but only the super—user (root) can
increase the limit. With no argument, the current limit is
printed. ‘

If no option is given and a number is specified, =[is assumed.
unset [ name ... ] ) ) )
Tor cach name, remove the corresponding variable or function.

Teh variables PATH, P51, PS2, MAILCHECK and IFS cannot be
nset.
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umask [ coo ]
The user file~¢reation mask is set 1o the octal number coo
where ¢ is an octal digit (see umask (C)). Ii' ooo is omitted, the
current value of the mask is printed.

wait [ n ]
Waits for the specified process to terminate, and reports the ter-
mination status. If n is not given, all cumrently active child
processes are waited for. The return code from this command
is always 0.

Invocation

If the shell is invoked through exec(S) and the first character of
argument 0 is =, commands are initially read from /etc/profile and
then from $HOME/.profile, if such files exist. Thereafter, com-
mands are read as described below, which is also the case when the
shell is invoked as /binfsh. The flags below are interpreted by the
shell on invocation only; note that unless the —c¢ or —s flag is
specified, the first argument is assumed to be the name of a file
containing commands, and the remaining arguments are passed as
positional parameters to that command file:

—¢ string I the —c flag is present, commands are read from
sing . ‘

-5 If the =s flag is present or if no arguments remain, com-
mands are read from the standard input. Any remaining
arguments specify the positional parameters. Shell out-
put is written te file descriptor 2.

-t If the —t flag is present, & single command is read and
executed, and the shell exits, This flag is intended for
-use by C programs ornly and is not useful interactively.

—=i If the =i flag is present or if the shell input and output
are afttached to a terminal, this shell is imteractive. In
this case, TERMINATE is ignored (so that kil! 0 does
not kill an interactive shell) and INTERRUPT is caught
and ignored {so that wait is interruptible). In all cases,
QUIT is ignored by the shell.

-T If the =r flag is present, the shell is a restricted shell
(see rsh{C}).

The remaining flags and arguments are described under the set
command above,
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Exit Status

Errors detected by the shell, such as syntax errors, cause the shell
10 return a nonzero exit status. If the shell is being used nonin-
teractively, execution of the shell file is abandoned. Otherwise, the
shell returns the exit status of the last command executed. See the
exit command above.

Files

fetc/profile
SHOME/ .profile
/tmp/sh*
Jdev/nuil

See Also

cd(C), env(C), login(M), newgrp(C), rsh(C), test(C), umask(C),
dup(S), exec(S), fork(S), pipe(S), signal(S), umask(S), wait(8),
a.out(F), profile(M), environ{M)

Notes

The command readonly (without arguments) produces the same
output as the command export.

If << is used to provide standard input to an .synchromnous process
invoked by &, the shell gets mixed up about naming the input docu—
ment: a garbage file /tmp/she is created and the shell complains
about not being able to find that file by another name.

If a command is executed, and a command with the same name is
installed in a directory in the search path before the directory
where the original command was found, the shell will continue to
exec the original command, Use the hash command to correct this
situation. ‘

I you move the current directory or one above it, pwd may not

give the correct response. Use the ed command with a full path
name to correct this situation. :
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The documentation for a large and comprehensive operating system can
sometimes take on a complexity of its own. The XENIX documentationisa
complete set of over 3000 pages spanninginformation on hundreds of utili-
ties, procedures, and routines. This can be a valuable resource, and the
Roadmap is guide to using it as effectively as possible.

The Roadmap is a collection of introductory and reference material that
helps you locate documentation on a command, concept, or other area of
XENIX. Its purpose is both to orient the user by “mapping” the organiza-
tion of the guides, and to act as a shortcut to finding information.

The first section orients the user by describing the kinds of things each
guide covers. Other sections point the user to the guide appropriate to
what is being sought. The user can search for information by command, or
by the type of information being sought {getiing started, file editing, status
information, and so on).
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ORGANIZATION

The Roadmap has five parts;

Questions and Answers

This is a group of questions commonly asked about XENIX and its
documentation,

Contents Summary

This is a “map” of what each XENIX guide covers. Major chapters are
listed and contents are summarized for quick reference.

Cross Reference
This section lists the kinds of everyday tasks you can do with XENIX

and in which guide or guides they can be found. This is useful when
you want to do somethingspecific, but aren’ sure where to look.

Command Page Index

This section is an index to XENIX command or marn pages. You look
up the command name to find the page and its locatiorn.

Command/!Topic Index

This section is also an index to commands. You look up a topic such
as Pattern Matching and find the man page.
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CONVENTIONS

Several conventions have been used in this guide. For example, the names
of guides are abbreviated in text:

Release Notes RN
Installation Guide IG
Roadmap RM
Introduction to XENIX X
User’s Guide uG
Operations Guide oG
Text Processing Guide TP
User’s Reference UR

‘When a section of a guide isnoted, it follows the abbreviation for the name
of the guide. For example, the User’s Reference, which describes many
XENIX commands, is divided into three sections, “C,” “M,”” and “F.”
The “C” section of the User’s Referenceis expressed as:

UR(C)

Commands are always shown with the section in which they are found. For
example, the vi command is expressed as;

URvi(C)

Note
The Roadmap is a gﬁide to the user documentation listed above.

However, the Command Page and Command/Topic Indexes also
indexthe Programmer’s Reference:

Programmer’s Reference PR (CPand S sections)

Asthe Roadmap is a guide to the basic XENIX user documentation,
the above programming guides are not otherwise indexed here.
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PRACTICAL USE

The Roadmap isintended asboth an orientation to the XENIX documenta-
tion, and as areference puide initself.

YOU CAN USEDIFFERENT

SECTIONS TOFIND QUT... ||...BYLOOKINGIN
Howthe guides are organized Contents Summary (p. 5)

and what each covers

Where to look to learn Cross Reference (p. 31)

howto do aspecific task Command/Topic Index (p. 38)
Where tolock tofind a Command Page Index (p. 56)
certain command
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Q

—A

Here are some questions commonly asked about
the XENIX documentation, with responses.

Q:

A:

When should I use the command documentation
(man pages) as opposed to the other documenta-
tion?

The man pages are intended for reference and docu-
ment commands only. Once you learn the format of
man pages, they are a guick way to learn how a com-
mand works.

The rest of the documentation explains not only com-
mands, but includes more detailed information and
examples.

How do Tknow which group of man pages documents
the commands I’'m looking for?

In an effort to make the large amount of XENIX com-
mand documentation more accessable, man pages
have been split across three guides: The User’s Refer-
ence contains user-oriented commands, The
Programmer’s Reference contains commands for pro-
gramming, and The Text Processing Guide docu-
menistext processing commands.

I looked for documentation on spell in the User’s
Reference but couldn’t find any. Where do Ifind out
how to use this facility?

spellis ¢ text processing tool, soitis documented in the
man page section (CT) of the Text Processing Guide.
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Q:

What printers are supported for use with nroff?

A list of nroff compatible printers is included on the
nroff man page in the CT section of the Text Process-
ing Guide. See also TP term(CT), and UR term(F).

Where can I find information on the sed and awk
grams?

pro-

sed and awk are facilities that allow large scale, non-
interactive of very large or multiple files. They are
described in Appendix A of the Texz Processing

Guide.
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CONTENTS
SUMMARY

‘This section is a quick reference to major

topics in the XENIX guides.

The primary chapters of each guide are listed
in an easily readable format.
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Name

Release Notes - Documents special features of a given XENIX
release

Synopsis

» Notes on installation

o Compatibility of XENIX with various kinds of software amd
hardware

» Features of the specific release

e Notes on hardware and software

» Notes on the documentation

e Listings of the files contained in this release

Description
The Release Notes contain many useful notes, suggestions, and
general information about the release of XENIX for your computer.
This includes lists of the applications software that are compatible
with this release of XENIX, as well as supported hardware such as
computers, hard disks, and memory cards.
The Release Notes also include information about features that are
new to the release of XENIX, and things that have changed from
previous releases.
Finally, documentation errors are listed, plus a complete listing of
the XENIX files included on your distribution media.

See Also

Installation Guide, Introduction to XENIX
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Name

Installation Guide — Installing XENIX on your computer

Synopsis

» Step by step guide to installing XENIX
e Adding peripherals such as modems, hard disks, and printers
» Using both the XENIX and DOS operating systems

Description

The Installation Guide explains how to install XENIX on your com—
puter. The procedure is largely automated so that all you have to
do is insert the media (tape or disk) containing XENIX and answer
the questions that appear onscreen. The procedure takes you
through installation, and creation of the super—user (administra—
tion) account and first user accounts.

- Partitioning hard disk to provide more storage space for files is also

discussed. This includes setting up filesystems on the disk, and

arranging it so that you can use the DOS operating system in addi-
tion to XENIX,

See Also

QOperations Guide, UR(C): fdisk, badirk, fsck, su, mkuser
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INSTALLATION PROCEDURE

« First user account ® System distribution

» Installation ® Super-user
procedure password

USING DOS ON THE SAME DISK

e Partitioning « Installation on
with fdisk aDOS system
«DOS
accessing
utilities

{I*:r Roadmap
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Name

Introduction to XENIX - Introduces basic facilities and concepts of
XENIX

Synopsis

* Demonstration of a sample XENIX session
» Introduction of basic XENIX concepts
* Performing typical tasks with XENIX

Description

The Introduction to XENIX begins by taking you through a sample
XENIX session. This includes "logging in" (typing your name, pass-
word, and terminal type), how to correct simple typing mistakes,
and how to give XENIX commands.

Basic concepts are then introduced, including; files and filesystems,
commands, and how to direct the results of a command to a file.

Finally typical tasks for which XENIX is used are explained, includ-
ing: manipulating files and directories, controlling processes, and
getting status information.
Al of this information is included elsewhere in greater depth, baut
this guide touches on many important concepts, and should be read
first to get a quick idea of what you can do with XENIX,

See Also

Release Notes, Installation Guide, User’s Guide, Operations Guide
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IN

BASIC CONCEPTS

s Filesand ¢ Naming
file systems conventions

¢ Commands s Input & output

DEMONSTRATION

» Loggingin s Logging out

e Typing
commands

o Mistakes » Stopping
Intyping aprogram

$ Roadmap
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INTRO TO XENIX

Continued

TASKS

& System e Terminal e Command

access setup line editing
* Process ¢ Processing ¢ Communicating

control information with other users
« Calculating = File security « Lineprinting
¢ Reminder * Status » System clock

service information and calendar

* Movingin the
file system
]
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Name

User’s Guide - Documents basic XENIX facilities

Synopsis

¢ Using the vi and ed text editors for lile ediling

» Using mail to send and receive messages

e Working in different command environments called shells
s Using uucp to communicate with remote systems

Description

The User’s Guide explains how to use several key XENIX facilities,
such as text editing and mail. You can begin using them immedi-
alely and they will become powerful tools as you learn more about
them.

XENIX provides two programs for text editing: vi and ed. viis an
editor that displays a screenful of text and shows changes as they
happen, hence the name vi, which stands for visual.

The ed editor is called a line editor because only the line you are
editing is displayed. Though this may seem an inconvenience, youn
canr do many things with ed that are not possible in vi.

Using mail you can send, receive, forward, and reply to messages.
XENIX also includes a program called uucp that allows transfer of
information to and from other computers.

XENIX uses a set of very flexible command interpreters called
shells. The shell is a program that takes a user command (such as
mail or vi) and passes it to the computer for action. XENIX offers
several shells that are tailored to various kinds of users. All of the
shells include powerful command languages that allow unusual con-
trol over how and when the commands are actually issued.

See Also

vi(URC), ed(UR-C), mail(UR-C), sh(UR-C), csh(UR-C),
wucp(UR-C)
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USER,S GUIDE Continued
THE SHELL
s Basic o Shell
concepts variables
e The shell e Invocation # A command’s
state - environment
s Procedure ¢ Grammar o Shell
examples programming
# Passing # Special
arguments ~w Redirection commands

BUILDING A COMMUNICATIONS SYSTEM

¢ Installation

e System to
system file copy

o Command
execution

¢ Maintenance
» Loginquiry
s System to
system execution
s Security
& nucp spool
directory cleanup
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Operations Guide (OG) Operations Guide (0OG)

Name

Operations Guide — Provides information for the system administra—
tor

Synopsis

e Starting and stopping the system

¢ Using, maintaining, and backing up filesystems

e Adding new user accounts, passwords, and permissions

o Adding peripheral devices {modems, printers, and terminals)
» Solving system problems

Description

The Operations Guide contains various information for the system
administrator, the person who keeps the system running smoothly,
This may be you, or your computer may have a designated adminis—
trator who performs tasks such as adding user accounts or extra ter—
minals,

This guide discusses how files are maintained. Topics include: file
security and how to control access through permission levels, regn—
lating file storage space, and how to back up and copy files. Spe—
cial filesystems used by XENIX are also described.

Peripheral devices, such as modems, printers, and hard disks are
also discussed here. Modems are used to let your computer com—
municate with remote systems over telephone lines., Imformation
on how to set up a modem is also included.

Typical problems encountered by administrators are listed and pro-
cedures and solutions are presented. These include: freeing

jammed printers, stopping runaway processes, restoring free storage
space, and replacing a forgotten password.

See Also

UR(C): su, passwd, pwadmin, mkfs, mount, chmod, chown, df,
du, tar, sysadmin, stty, micnet
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BACKING UP FILE SYSTEMS

o Strategies e Usingthe
for sysadmin
backups program

s Usingthe
tar command

USING FILE SYSTEMS

¢ File systems « Permissions
* Managingfile » System
ownership security
o Using
accounting
features
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OPERATIONS GUIDE Continued
USING PERIPHERAL DEVICES
e Addinga *Removinga
terminal termiinal
» Setting the e Setting terminal
terminal type lines
o Changing serial ® Setting serial
lines line operation
s Addinga
lineprinter
XENIX DIRECTCRIES
® root » /lib « /bin
o /dev s /mnt e folc
e /tmp e Logfiles & fusr
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SOLVING SYSTEM PROBLEMS

#Restoringa e Stoppinga * Solving
nonechoing runaway lineprinter
terminal process problems

# Removing hidden s Restoringfree
files space

# Restoringlost s Replacinga " Restoringan
system files forgotten password  inoperable system

s Recoveringfroma , e Changing
system crash initialization

BUILDING A MICNET NETWORK

e Planninga ¢ Buildinga
network network
» Starting the e Testinga
network micnet network
¢ Usinga
uucp systermn
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User’s Reference (UR) User’s Reference (UR)

Name

User’s Reference - Reference to user level XENIX commands

Synopsis
¢ Lists commounly used XENIX commands in a standard XENIX for-
mat '

Description
The User’s Reference describes the XENIX commands most often
used by the typical user. The format is standard for all commands,
so once you learn it, reference is quick and efficient.
Each command (or man) page lists the name of the command, how
it is used (its "syntax"), and an explanation of the syntax and usage.
A section that directs you to other areas of the documentation is

also standard. Finally, there is a section called "Notes™ that gives
special pointers about using the command.

See Also

Programmer’s Reference
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Text Processing Guide (TP) Text Processing Guide ('TP)

Name

Text Processing Guide - Introduces XENIX text processing tools

Synopsis

e Using text editing tools: grep, diff, comm, sorz, we, cut, paste
e Using text analysis tools: spell, style, diction

» Using text processing "shoricuts:"macros

» Formatting and typesetting text: nroff/troff

+ Formatting tables: thl

# Formatting mathematics: eqn

® Using large-scale editing tools: awk, sed

Description

The Text Processing Guide introduces a powerful set of text mani-
pulation, formatting, and analysis tools. Using some or all of these
facilities in combination, you can create surprisingly professional
and visually pleasing documents.

This guide summarizes facilities, introduces general formatting con-
cepts, provides sample projects, and explains how to organize your
documents so they will be prepared for formatting later.

Orientation is towards real world applications, with many common
document elements described, such as: font characteristics, line
and character spacing, paragraphs, headings, lists, diagrams, and
tables.

A highlight of this guide is a description of a unique set of text
analysis tools. Using these, you can analyze grammatical content of
a document, including how hard it is to read for the average per-
son. One facility, called diction even checks for redundant or clut-
tered language.

See Also

30

Vi(UR-C), ed(UR-C)
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MM REFERENCE

e Invokingthe s Miscellaneous ¢ Formatting
macros features concepts

¢ Paragraphs and s Table of # Page headers
headings contents and footers

¢ Displays e Lists s Footnotes

* References ¢ Errors » Reserved names

s Memorandum + Summary of macros,
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USING THE MM MACROS

» Gettingstarted ¢ Basic formatting
with mm macros
s Usingnroff/troff ¢ Checking mm input
" commands with mmcheck
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USING NROFF/TROFF

o Inserting # Tabs » Point sizes and
commands . 7 line spacing

» Fonts and » Strings s Indentsand
special characters line lengths

¢ Drawinglines and = Titles, pages
characters . - - and pumbering

# Number registers s Diversions » Macros with
and arithmetic arguments

» Conditionals » Macros s Environments

2

NROFF/TRO¥F REFERENCE

» Basic formatting ¢ Processing control

Tequests facilities
» Qutput and
EITOT Iessages

o Character translations, & Summary of
overstrike, and - escape sequences
local motions and number

registers
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FORMATTING TABLES

s Input format ¢ Invoking tbl
# Examples " e Command
summary
EDITING WITH SED AND AWK
¢ Introduction
» Pattern » Editing

matching with sed
with awk
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FORMATTING MATHEMATICS
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GETTING STARTED

o Releasecnotes

e Installation guide 1G2

¢ System overview X1

+ System demonstration X2

« Basic concepts X3

= System tasks X4
TERMINAL SPECIFICS

« Configuring a terminal 1G4

s Settingterminal oplions UR stty(C), OG7
» Terminal capabilities UR termeap(M)
s Terminal modes UR tset(C)

¢ Restoring nonechoingterminal 0G8.2

o Terminalidentification UG tty(C)

« Addingperipherals (printers, terminals) 1G3

o Using periplieral devices 0G17,1G3

% Roadmap

39



OPERATIONS

» The superuser 0G12

» Starting and stopping the system 0G2

» Filesystems: maintenance and backups 0G35,6

» XENIX Directories 0GB

e System security 0G4,5

¢ Solving system problems 0G38

¢ Maintainingfree space 0G5

¢ Addinguser accounts 0G3
STATUS

e Howmuch of the disk is full? UR du(C)

+» Howmuch of the disk is free? URA(C)

+ Whoisonthe system? UR who(C)
e What terminal is this? UR tty(C)

« What processes are running? UR ps(C)

¢ What day/timeisit? UR date(C)
» Information aboutauser UR finger(C)

-% Roadmap

:



N

COMMUNICATIONS

e Using Mail UG3
« * Betweenremote computers UG 6,UR uucp(C)
» Building a communications network 0G 9,UR micnet(M)
« Writing from one terminal to another IX 4, UR write(C)
FILES
+ Conventions X4
+ Movingin the filesystermn IX4,UR pwd, mv{C)
¢ Usingfile permissions IX4,UR chmod, I(C)
+ Listingfiles IX4,UR]s, Ic(C)
+ Displayingfile contents X 4,UR more, cat, head, tail{(C)

Deleting, creatinga file
Moving, copying, namingfiles
Findingfiles

Editingfiles

Maintainingand backingup filesystems

%Roadma ¥,

IX4,URm(C) .
X 4,UR cp, mv(C)
IX4,UR find(C})
UG2, URvI(C) .

0G35,6 : -
UR backup, restore, tar(C)
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DIRECTORIES

e Printing your workingdirectory
» Listing directorycontents

» Creating, removing

¢ Renaming, moving

» Usingdirectory permissions

IX4,URpwd(C)
IX4,UR]Ic,Is(C)

IX 4,UR mkdir, rmdir,tm(C)
IX 4,UR mv, copy,tar(C)
IX 4, UR chmod, I(C)

» XENIX Directories 0GB
« XENIX Special Devices 0GA
THE SHELL

» Variables UG4
» Shellenvironment uG4
» Sheil procedures/commands UG+
s C-shell uG7
+ Bourne shell UG4
e Visualshell UGS
+ Usingexpressions UuG4
¢ Shell grammer UGH4

42
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e Texteditors
¢ Formattinglanguages

* Macro sets

UG 2, UR vi, ed(C)
TP5,6 UR nroff, troff(C)
TP3,4

» Checkingspelling TP spell(CT)
¢ Checkingstyle and diction TP style, diction(CT)
+ Creatingtables TP7, TPLI(CT)
-« Formatting mathmatical equations TP 8, TPeqn(CT)
( ) BASIC COMMANDS
e WhoamlI? URwho(C),
e WhereamI? UR where, pwd{C)}
o What day/time isit? UR date(C)
» Changingthe account password UR passwd(C)
« Listing Files/Directories URIs{C)
+ Viewinga file UR more, cat(C)
+ Copyingormovingafile UR cp, mv(C) (
» Removing files/directories UR rm(C)
e Changing Directories UR cd(O)
. e Accesstothe Line printer URIpr(C)
( \ o Print Working Directory UR pwd(C)

%Roadma p
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e

Command/Topic Index

E S R I e T e R T E

Commands, Systems Calls, Library Routines, and File Formats

Absolute value, infeger ...cooovie i iinrcncicans abs (PR—5)
Absolutevalue, real ..ovveeviiieciicicmrericrrerenaraens floor(PR~S)
Accountingfile «.oceevvvviviiniiiiiiinisinssisnnnane. acct (UR~F)
Accounting files, printing ....c.ceeeveeeens Cerrerrenres acctcom(UR=-C)
ACCOUNTINE oveevvrnrinnienneriireic e en rennesennes acct(PR-5)
Accounting, starting .....cccoceiemviiiiniiininrennan accion(UR~C)
ACOSTUNCHOM vvvvrriecirerrarmerceaneerarenrrensnensnnse trig(PR=S)
Alarm cloCK vuvvviviiiiiiiiciicirrr e e e e e alarm{(PR—-S)
aliases.hash file ....ccociiiriniiminnneinr s ccunnnen aliases (UR—M)}
Allows/rejects printrequests ...ceoveviiiiniaciinennn accept{UR~-C) . .
Archivefile ......... e eeeiatfeesbsessstiinsressnnneesrerenns cpio(UR~F)
Archivefileformat .....ccooviiiiicrericrcnerrerrrreresnens ar(UR-T)
Archivefileformat .....cocoeiiiciiiiiiinnnnn, reveraeees tar(UR-F)
Archives and libramies ....cccvvveincrirnnianirrnrnenes .. ar(PR=CP}
Archives, creatingand restonng ....................... tar(UR-C)
ASCITcharacter et vveveveiiarererenresivinraasssaseas ascii(UR-M)

" ASCHME FUNCHON v et ierr i rerer s varer e sera s e sneasans ctime(PR=5)
ASIN FUNCHOM tvvvvriiiivisereresavesssnnrersnraneasnararaneas trig(PR—S)
Assembler and link editoroutput .....,ceoverrerinnnnes a.out{UR-F)
Assembler (pre—cmerge C compiler), invokes ..... asx(PR-CP)
Assembler (cmerge Ccompiler), invokes ........... masm(PR—-CP)
ALComMMAnd ..vvvvvrrrrrerrronnnerernrrarsererarrricrnearans at{UR-C)
atan function ..... rrererenrereneareraanenserareresarrrorrnan irig(PR—S)
atan? fUNCLION voevivvevrviirrrrirsiesriineserereeenernraenns trigPR-S)

A0 FIINCHOM cvuvrivrvriirernirereerasnerennssarerrennrnrrense atof(PR-—5)

PA0s YA 011 11 A L0 2 R . atof(PR—58)

atrm cOmMMANd ..vvveirvierirrerrarerrenerarrrrrrrernre- at(UR=C)
Backup format ....ccccveeeiiiininisarrmrssinnsininen, backup (UR—-F)
Backup, creating and restoring «....c.eeveeereninenn. sysadmin(UR~C)
Backup, creating ...covveveienesriiisnsirenorrniiesainnea dump (UR~C)
Backup, dates ...c..cccivvieniniesensssensisssiesanesnr o Sddate (UR~C)
Backup, BStng ....oocivivineniinrevrirrsniininnenn reean dumpdir{UR-C)
Backup file system, restoring...........evvueeeenenrensn. Testor (UR—=C)
Backup, 1estoring .......cooiiiiiiinivine s restore (UR—C)
Binarysearch ...ovcicicirinmmrinsiiiirinressecnnnsnanae, bsearch(PR-=S)
Block size, reports hard GSK woverveeerererrinineaeaens cmchk(UR-C)
Bootsystem automatically .....ovvvviiiriienininenne antobeot(UR—M)
B FUNCHOT tievriiiniiiniereresariieararrrsssassnrnenssares sbrk(PR-8) -
CeOmPIlET «oeiiivrniviirrrrrresrsiera e aaeranes cc(PR-CP)
Cllow graph generator. ... e reeecinssnearrnnness cflow(PR—CP)
Clanguage Preprocessor ..o veinvreessiereennnneanio. CPPER=CP)
Clanguage usage and SYNLAX ..ueeeerqrreessseensinsione lint(PR—CP)
Cprogram, formatting ..ueoreeeurreeneerimriinninrennnnn cb{(PR~-CP)
Cprogram cross referencer civve s eennnnnn cxrel(PR~CP)
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Cprogram, determines stack requirements for ..... stackuse(PR=CP)

LY 1 1= 1 OO ¢sh(UR-C)
cabs function vovevevivviiiiicie e e evnrreeerarae hypot(PR=-S)
010101 5 e PP SRRSO be(UR=-C)

LOF: 106331 -3 o) de(UR-C)
Calendar, diSplay -.ccocvvvnivrer i rrcere e raes cal(UR-C)
CAlloC fUNCHON revee i e rer e ssisa e r e e malloc(PR~-S)
Cell fInCHOMN .ovvvrnviieieicire i rr e reee e aa raiaas floor(PR~S)
Changebinary fileheader .....cccccevviineievnnnvennnn, fixhdr(UR-C)
Change working directory ...cccceveervererisninnianenns cd(UR~-C)
Character translation ......vcvveeiveeerierecereeecconens tr(UR=C)
Characters, classiication ......vciecveivrvnrenrneneees ctype(PR—5)
clearerr FUNCHOM cvvviivvrirureerenrenrsirseniemnrnrensas ferror(PR~S)
Clears InOde .oovi i rirs i rstt e v cnroneaensnn crilUR~C)
Clock, real tiNE c1evinireriiienrrreerisansomnrecinrececseas clock(PR~S)
Clock daBImMOT cuicciieniciiineiriievreerneresresencensensas cron(UR=C)
Clock rate, Changes .iuivivieeieiiirinirivnnnrerensreenas clockrate (UR—-C)
Commands, constructing and executing ............. xargs (UR~-C)
Commands, execution on a remote system .......... remote(UR-C)
Commands, execution priotity ........coveecireeennn.., nice(UR-C)
Commands, execution without hangups and quits . nohup (ITR—C)
Commands, installing ...c.cecevrieiirnreervinneinnnninnn, install(UR-C)
Commands, OPtions ...cccveeviiiiiisvmrnirrearrneerens getopt(UR—-C)
Commands, scheduled execution ...cc.vevvevenvennen.. at(UR=-C)
Communication, calling other systerms ............... cu(UR=C)
Communication, copying files across systems ...... rep (UR-C)
Compares files too large for diff ........c.oveeeennee., bdiff(UR—~C)
Compares three versionsof afile ......uveiiiieeniennnns diff3(UR-C)
Compiler compiler .....cceivviivniieeniiiieiinn. yacc(PR~CP)
Compiles regular eXpressions .....ceveesrsanseesenen regemp(PR—CP)
COmMPULEr SCIERIL «oviermrrsncransrrassianssesrsarnnnens console(UR—-M)
Configuration database, dislays and sets ............. cmos{UR~M)
Constant Width Xt cou.veivrnvvrienierrerrncrracraraneess cw(ITP-~CT)
Conversion, 3—-byte integers and longintegers ...... Btol(PR=5}
Conversion of archives to random libraries .......... ranlib(PR-CP)
Conversion, byte swapping ........ccceevvvvmmeenrnennans swab([@PR-S)
Conversion, date and time to ASCII ......vceevrvnnee.. ctime (PR~8)

Conversion, integer and base 64 ASCII ............... a64LPR—S)
Conversion, ASCIl to numbers. ...coceveeerevvenven... atof PR=S)

Conversions, OULtPUL .o..cvieeciiivnir v rrrenerrens ecvt(PR-5)
Conversions, real to mantissa and exponent ........ frexp (PR—8)
Conversions, to ASCII characters ......cceceeevenneen. conv(PR-S)
CoNVersions, UNIES vuveverriincesrrerrsrnrerssesrrasnsinses units UR~C)
Coreimagefile . ...cvvieirvirirnvrirrncerreee e rneenienns core(UR-F)
COSTUNCEION vviriievrniirninrervrrrarrirerrearnstarararrass trig(PR-S)
(57551151110 T3 5 o ) 1 RN sinh (PR—S8)
Creates anew file orrewrites an existingone ........ creat(PR-S8)
Customizes XENIXfOTUSET .vvcverviveveniniinrrvensnnns custom(UR-C)
cweheckcommand ....ovvvrirveverrvererrrrirnseresnronas cew({ITP—~CT)
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Data, longinteger, ACCBSSES .ouviiriaans errererarireas sputl(PR—S5)

Datasegments, shared, synchronize .......ccoeeevees sdenter(PR—S)
Datatypes, SYSIBIT vvvvrrrrreeiririiiiiii s types (UR-F)
Database, functions ......eceveneeree fereerererrenerranreas dbm(PR~-S)
Date, setlnZ .vccvuieirerniiirsrissiciniesarrarererarerans date(UR=-C)
AbImnit fUNCTION . evvivverriririicairreiisenareerrerniseaas dbm(PR~8)
deassign command ......oepevienirieiiiein e, assign(UR-C)
D TC1od 1 =1 ) adb(PR~CP)
Defanult entries ..o iiiiieneirarsieserearesrennsrernrarass defopen(PR~S)
Default information ..c..vceeiprecericiecncrenrarecareraes default(UR—~M)
defread function ......cvccvviiiiiiiciiicrniiinereeninn defopen(PR—5)
delete fUnction .....ocivvesevrcieeiieisaieaseaessencasanes dbm(PR~—S)
F8ev/KmemAile .ovivirererrirr e s mem{UR-M)
Device, masterinformationtable .......cccveveiennnnes master(UR—F)
Devices, CONrols v e i cieaeerrecaraaae ioctl(PR~S)
Devices, calls script to ereate v vvvvinirecenvacecennias mkdev(UR—C)
Devices, exclusivecontrol ......ovvvievvvviriinranene.. assign(UR~C)
DevVICES, LAMESS vuvvivarrrrererrrrrrvarrissssrariannrere-is- QEVIM TR =C)

[ 1 (cToh (o' oy U dir(UR-F)
Directory, COMPAring «....cccererarenrinssrssrasrmssrans dicemp(UR=-C)
Directory, creatillg vooveeevirieessineimrenss werreneranes mkdir(UR-C)
Directory, Listing cOIUMDS evueerunsinnersrescsennianes lIe(UR-C)
Directory, isting ....ccevvemvrmnvinicinisiniiinninnnse - IS (UR=C)
Directory Operations ....cieeeveesennieinnrenimnncrannnns directory(PR—S)
Directory, print Working ....ccoeevcorieerinmnverinniens pwd(UR~C)
Directory, ICMOVINZ ceuverrnverraesennseseensrenmsirnussee rmdir(UR—-C)
Directory, TeNAIMINLE ...ureusrrerirsrararresrrnrerarerernas mv(UR~C)
Disk flaws, scans for flaws and creates bad track table badtrk (UR~M)
Disk partitions, maintaining ....c.ccoivserrrsrersrnsnnens tdisk(UR-C)
Disk partition diviSion ....eeeeeverrvresrearreniaismsunen divvy(UR=-C)
DISKTYPE vvvereirriiiiiciiiin s s e dtype(UR=C)
Displaying, command arguments ......coveveeunennen echo (UR-C)
Displaying, firstlinesof afile ........c.ceerveerevrrersn. head (UR—C)
Displaying, lastlines of afile ..ovvevveiivienmmvnnennnnnse tail(GR-C)
Displaying, ine DUMDEIS «..vvvrerrrirrsncrnsrmnrrerenss nl{(UR-C)
Document characteristics ..oceivererececrarsracarnraes style(TP=CT)
DOS, accessingiles .oivverviiiiniiriininescnsens dos(UR-C)
DOS crosslinker. ...ovciieiiiicrrncirenrsnissnininsanens dosld(PR-CP)
DUump 18Pe ..eveviensisiniermmrmerermrnermmmacssamaniaaion. dump (UR-F)
dup2 function ..., dup(PR—S)
EgTeP COMMANT .uviveueiirerrirrrrrrrrrrrerassiasiaains grep (UR—-C)
endgrent function ........coocviimniniininir e, getgrent(PR —5)
endpwent function ....c.eevevenveseercnre e rrernrnees getpwent(PR—5)
Environment, 86tHNg ..e.vvvncircremiiisiiinisinisien env(UR—C)
Environment, S8IUD w.ivuirenccierieniierirenrairsscereas profile (UR~NM)
Environment, USer ..ouveiver e cercien i ersraannassnsnns environ(UR~M)
Environment, value .....ccocviiciriinsriniiiiiininn, getenv(PR~S)
Environment, changevalue .......ooocvvvieivinneenaae putenv(PR~S)
eqncheck command ....ocvveveirarmrrrrresnresscaienann eqn(TP—CT)

-33- Roadmap

49



eqn, neqn character definitions ........cccoveeeeeenne. . eqnchar(TP—-CT)

SITNO VATIADIE orrversveririrrrvnrvirarresnaracraraessrsionsen perror(PR—S)
Error function ..ccveeverccciciciririisissa e searanas erf(PR—5)
Error handling functions .....cccvevvvcnieinccnneennenns matherr(PR-8)
Errormessagefile mkstr(PR-CP) -
Error messages .voveececorrnrenrernen s perror(PR—=S)
Errornumbers .... introPR-=5)
execl function ..... exec(PR—S)
execle function ...vcviicvcriiiccrer i e exec(PR—5)
execlp function ...uccvvveimeeeinci i e exec(PR—-5)
Executes command on remote XENIX .........c.eu.. mux(UR=C)
Execution, files . .ovvevii v se s cesaen s exec(PR—5)
Execution, nonlocal "goto” ..uuveveereriinrrisrenenas setjmp(PR-S)
Execution, profiling ......cceeeeerrunieiereancisnrseasanens monitor(PR=5)
Execution, shell ....ccoeriiiiniiiicrc v e system(PR~-S)
EXecution, HIE ....ccviveverrenereerrrecesesasnenerraresns time(PR—-CP)
execviunction ...... e vaeteieneaentn e n st aan ..exec(PR=-8) -
EXECVE FUNCHOM tviiii et v e earaeenrannean exec(PR—S)
execVp fUnCHON .vvvvvveiiiicir e exec(PR—5)
Expressions, evaluating .......cccovveiiiicinnienninnnnn. expr(UR~C)
§E:15 1041 1o n]s) £ AP floor(PR-5)
Factoring numibers oo i iiieeicninnne e rmcecee e, factor(UR-C)
faliases file vovvvuiiieiriveniirrrr e rr e e reneras aliases (UR—-1M)
Lo 4330wy L ¢ ST ecvt(PR—S)
fdopen function fopen{PR-S)
feof function ...... cee ferror(PR—S)
fetch function ........... dbm{(PR—5)
[lush FURCHOM «iivererrnresreimirieassesnsarasonerans ... EIclose(PR=8)
fgete fUnCOn v.vvviciieriiri i, getc(PR—S)

551 R B T4 1102 410 73 ST gets PR—S)
fgrep command ...l et ieeaiiseis i grep{UR-C)
File copy, XENIXto XENIX ....ccooivvinieiiiinniinnne uucp (UR—-C)
File copy, public .cconrer e s uuto (UR~C)
File formats, iRITOdUCHOD vvvevveviierreiresseneseninenns intro (UR~F)
File perusal filter for soft copy terminals ............. pg(UR-C) .
File system list cooevnirnieniinnincri s checklist(UR—T)
File system VOIUHIE .uvvviirinvein i reanenrnnenas filesystem(UR—-F)
File system, backup ....cceeveivniminiiiniicinienniinninn backup(UR-C)
File system, backups ....oovmiiniie e, ...sysadmin{UR-C)
File system, checking and repairing .......co.eeeeunes fsck(UR=C)
File systern, constructing .........ocoovieeiiniininenn e mkfs (UR—-C)
File system, mountitable ....cciviiiiiniieiniiiinnnnns setmut(UR—=C)
File system, mounting ..., mount(UR-C)
File system, mounting ...ooovvviiiieiminninsnennnnnnen, mount(PR—S)
File system, names from inode numbers ............. ncheck(UR—C)
File system, ownership ...o.vveieivneerronneicinainn quot(UR-C)
File system, statistics .cooveirvvimiincneireniieinnieans ustat(PR—S)
File system, Unmounting ........ceeeremreeenreisisiinns umount(PR-S)
File system, unmounting .......c.coeeeeevnninivenrinnienn umount(UR—C)
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File, access and modification dates .....covvviienenn.. settime (UR~C)

File, access and modification times ......cocovivecnnens utime (PR—S}
File, access permissions ....viiesnisinieasseies . chmod(UR—C)
Tile, accessibility vovvvevenniiniesi e neas access(PR—S)
Tile, building special files ....c.vvevniiiiiiincinninanne, mknod(UR-C)
File, check forTeading ....cvvieiiiiiinisirineuseniennens rdchk(PR-S)
File, checksum and blocks .covivcriiiccciiicnenen. sum(UR=-C)
File, CloSIDg ..vuviieiiceiiees s isivnsas e e aneeeneas close(PR=-S)
Tﬂe, comparmg 51de—by~51de ........................... sdiff(UR—C)
File, comparingiext ..ourerreensrererrssrasresinessrrsrns diff(UR=C)
File, COMPATINE .ovvvvvriviiiiimiiisisinsinsriisnesnan cmp (UR-C)
File, compressing and expanding ........cccoevvevnnnm pack(UR~C)
File, concatenating and displaying .......cc..ccevvuunn cat(UR~C)
File, CONITOl .ouuenievieinrrrires s crrieirnsnssiisaanans fentl(PR~S)
File, converting and copying ............ bevevarneeenne dd(UR-C)
File, copyingarchives .......ccoviemencinnninniinnenn cpio(UR—-C}
File, copymg ETOUPS wevvrererrrrnsrrrrsensrramtenansesnrnss copy(UR-C)
File, COPYING 1ooovviiiaaririiniiiii et cp(UR-C)
File, countmg lines, words and characters ........... we(UR-C)
File, creationmask ..., oo umask(PR=S)
File, creationmodemask .....co.vieiiiiiiiiiiiiienniaens umask(UR-=C)
File, CTEATION vviierrrernrrrnrnrrtrrnrireresernsnsrsmnrsnross mknod(PR-=S) .
File, differences .....ccoiveviveemmnncriinnnnis i ven e diffmk (TP —-CT)
File, displayingrepeated lines unigq (UR-C)
File, displaying...ccooeevervensrrvrnnns e pr{UR-C)

Fiie, duplication ............ dup(PR-5)
File, error and status ferror(PR—5)
File, groupID ..o.vviiiiiinniiirii s ennsaa e chgrp(UR—C)
File, hexadecimal display ...c.ccoveecrmeiaereenrenannnne hd(UR-C) .
File, hexadecimal display vovveviieiiineniiincinininnn hd(UR-M)
File, identifying .....cccoeerernriiismnnerarnsnrnn e what(UR—-C)
File, InKING .vivrevnerrrasssenrneneens erverrarererrarararean In(CR=-C)

File, IoCAUIE tovverrenrnrrenieirssronncnrisinnserssenarserae find(UR-C)
File, locking reglons ... vvuvicsneesrensessnersersnsreens locking PR —S)
File, mode coiniiiiiicniaiiniiasias st inensariasnense chmod(PR-5)
File, movingand renaming.......covuivvervasinrmsinninn mv{UR-=C)
File, octal display .cccovveervrriericiieiiinninciniinan, od(UR-C)
File, OPenINnE ccvvienrreriernecmiiresnvrarsrnrenmriesaeesanas open(PR~S}
File, OWIET T ooirrirvrcemcissisiaseresasrnensonsnneansnes chown(UR-C)
Tile, ownerslnp veretaenissreererastatieanrernrprentanain chovwn(PR—-S) -
File, permlssmn and ownersh1p ........................ fixperm (UR—M)
File, printing ....ccovceiiriiieeminreesneirnrnr e rrnes Ip(UR-C)

File, Printing ....ceeesevmsierrmmrrrneesiesecannenenn. Ip(UR-M)
File, 1eading ccocciveerieriennnriniimnin s read (PR~S)
Tile, removal .coviiiiveaniannes i erenrieeeeaeeaesnraesrenn wnlink(PR~—S)
File, TEMOVINE +-veevereiarireernressasrissssssssssennsnnss TMUR=C)
File, SCARMINE +vvvrvrsirnsiinrnreiranrmrsiernasasessinnernns bis (UR=-C)
File, selectingcommonines ....ccccoveevvernininninnen. comm (UR—-C)
FilE, SIZ8 vevinrarenienrrasiisari e v stssnnnnanaes chsize PR—S)
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File, sorting ivvuvviienmiiniisiin e sort(UR-C)

File, sphitingby CONTEXL ..c.couiereisrrriarusvirenrraensns ¢split(UR=-C)
File, splittingbylines .......cooeeniiiiiiiiineiiiieneninean, split(UR=C)
File, StALUS vuueverieriverecnrmrscnsiresrnsssrssesmsresesnnnns stat(PR—S)
File, temMPOrary «..coveere i oo rrerre e reneans tmpfile PR=S)
File, tree walking .e..coevmcicmciicniieninnininceennas ftw(PR~S)

File, LyPE veerrreniarncimcrnienecmaaaaarnnrsrserasssanssnnes file(UR-C)
File, updates access and modification times . ....... tozch(UR-C)
File, user and groupID........c.ccoiiiviivmmneeernneenie.. Setuid (PR=8)
File, VIEWIDE .onvevieiieri e sierirrnntcsersnnernesrnerens more(GR~C)
File, writing «...covveiiiii e write(PR=S)
Filename, Creation «u.ucuaeeeeeivssiesivinmnerscionssareens mktemp (PR—S}
Filename, temporary ...o.cccveueeeneaiccsnensssisnnseis.,. tmpnam PR—-S)
fleno fUNCHOI +vivvrerrrsrrriensrrenrmnrerrssesssasnresecsnn ferror(PR—S)
Files, merginglines ...cc.cvcvevvimeiveennsrcrenreeeisvnnns paste(TP—-CT)
Files, repositioning ......ccveevrceiirinieneercrnensnneens Iseck(PR-S)
Files, selecting fields ..cvvvvrnvirniirecnincencerunernnensns cut(TP~CT)
Findlinesin asorted st .....cccvvvvvreevenieeriiencennens look(TP—CT)
firstkey fanction ....ccvcvviericiiee e e dbm(PR-S)
Floor, ceiling, and remainder functions .............. floor(PR=8)
Floppy devices woinviniveiirs i ccvccnrrrren e [AUR-M)
Floppy disk, CODY vuvievieeiiiniriii s vvnnnsvenenaes diskep{UR~C)
Floppy disk, fofmatting .......cccceeiiiirivnnnrrrnnnirans format(UR-C)
B naTeTa il i1 Lol nTe ) 1 O floor(PR=S)
Formattextfile ..cvcrverirviriiirenriireisvnrisravarns newform(UR-C)
Tprintf fUNCHON v.vvieeicciire i rcevne e raee printf(PR-S)
fputc function ... v vcciiiiercc e e cercer s pute(PR~S)
fputs fUNCLION 4ivicienresiirrcrcrcr e er s e puts (PR=S8)
free function ...cucvvevevriniieierarrerenererssessernnsones malloc(PR~S)
freopett fFUNCHOD cvvvieicireceiiirecr v e fopen(PR-5)
fscant fUNCHOM «.vvvvienieeireiee e rrenneresesesernrenns scanf(PR—-8)
Istat fUNCHON ccoeiiii v rvrerr e rnerarere raae stat(PR=S)

Ftell fUnCtion ..ccevcvvrienivvesrcinrenciesrarrrsaiansns fseek(PR~S)
FHME FUMCHOM 1vvcnrrersrsrnrnrrsnnrrsreeerssnsernrncrnsas time(PR—=S)
Function keysetting .....c.oviveeviremnnscermmmermnenanns setkey (UR=M)
TWrite FUNCHON tuiviiiii i e fread(PR=S)
Exlist fUNCHOR tovevinivirens e iennsrer s e e e xlist(PR=S8)
oV FUNCLION c.cvvneiiiiiic e e cene crrccancenan eanera s ecvt(PR-8)
getchar function .oooecvvrverencir e e getc(PR-5)
gotegid ..o getnid (PR=—S)
geteuid v e getuid (PR~S)
=1« APPSR getuid PR=8)
getgrgld funcfion ...evvvi i getgrent(PR-S)
getgrn am FUNCHION vuvvvesiiescereiiisnsiassrmrernsrinenss getgrent(PR—S)
getpgrp function ... getpid(PR—S)
getppid fUncton «ve i e s geipid(PR—-S)
getpwnam fncton ..o getpwent(PR—S)
getpwild FURCtIOn .uve e i rra e e getpwent(PR—S)
JEL0 R L0 Lo T ) o RO UON getc(PR-S)
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gmtmefunction ... ctime(PR-S)

Graphics, 1ntcrpolatmg CUIVEE taverarnrirsarnnssnnrnnnes spline(PR—~CP)
Groupentnes errrernreraenas aerrebmrresri st tiasnaaniias group (UR ~M)
Groupfile ......ccoiimiiiiimiiiin e grpcheck(UR-C)
Group, file entries ......cooeeeeneeenns erreeenereeaeas getgrent(PR=—S)
Group, sWIlChING ..o coevieiiirireviee e newgrp (UR=C)
gaignal function . ... ssignal(PR—S)
Hash search tables, manages .....coveeverrnnrvenanananns hsearch(PR-S)
Hostmachine, description .....c.covcevvecniiinenncinnn machine (UR—M)
Hyphenation .....cccviiiimonriianinisiinn e hyphen(TP-CT)
IDs, userand SroUp ..ocvrarrrisescrnesasrrsrirenrasnnss id(UR-C)
Imagen serial sequence packet protocolhandler ... ips (UR—C)
Initialization, SYStEIM .ovvcvviriremnrersimsenseneinirrenenss init(UR—M)
T0E v ivivirrnreiereirirereictrererarn e rars e neannraas inode[UR-F)
Install SOTIWATE L .ivuveiiiieencrrernesrensierrecsarressrrsnnes install(UR ~M)
Interface to parallel POTES ...vvvarvrreerensriserrerrnrens parallel(UR—-M)
Interface to serial POTLS «ivueveeeenverniennnien. ereaeieens serial{(UR—-M)
TIOT fault, 2enerates . ovvvveerireasraseermnsnsserrsrrnrens abort(PR-5)
isalnum funcHon ...ouvieiriennic e ctype(PR—S)
isalpha function ....eceeeiceciiinni ctype(PR-S)
1SA8CH FUNCHON 1vvre v e ctype{(PR-5)
isatty functoD .o ttyname (PR—S)
1Sentrl fUnCHoNn .oocicviccrrnrecerier e re e e e e ctype(PR-5)
isdigit function ..vecvescicninsnnnse s e ctype(PR—S)
isgraph function ctype(PR-5)
islower function ctype(PR~5)
isprintfunction ctype(PR—S)
ispunct function ctype(PR-S)
isspace function ctype(PR—5)
isupper function ctype(PR-8)
isxdigit function ctype(PR-S)
JORURCUOn ovveinre e nereraneareees besselPR~S)
]lfunctmn ................................................... bessel(PR—S)
JRIUNCHON ...vviiniii i e e bessel(PR-S) .
Keys, name and function of spemal .... keyhoard(UR—M)
164a FUnCtioN vovvevvevnerrrereridrrranens .... a641{(PR—8)
Language usage, correction explain(TP—~CT)
Language usage, descriplion .....c.oecveevirernrennennss diction(TP-CT)
Large IBters vuvreiiiinrrnirrranrsasnres ersasesinnansanns banner(UR-C)
Idexp function .......ccociiiiiiiinrenninn e, frexp(PR=S5)
Lexical analyzers ,..ovvceveeiiiiacinieeermnrannenernennens lex(PR~CP)
LiDrary Oames .c.veeeerssvmncreserssseasanassasessssesnnnrnns intro(PR—S)
Library, screen and cursor functions ...........c.eve. curses (PR=S)
Library, standard input and oufput .......ccovureinnns stdio PR~S)
Line, reading from input .....ouciiueiieririiinisieenienes line (UR~C}
Line printer, cancelrequest .....vovicmeciininiennanna, Ip(UR~C}

Line printer, configure .....ccvvveireniiianveiannnann, Ipadmin (UR=-C)}
Line printer, add ....cccoviiiremriimenininsnniiesessinasea Ipinit(UR-C)
Line printer, scheduler .......ccecvmieiiiiiniiinnn Ipsched (UR—-C)
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Line printer, SEAUS +vuvvrviererieeeensirrnsessssenconnrenes Ipstat(UR—C)

1inearsearch ...uveciiiivveeireiem e eenrnran s Isearch(PR=8)
Link filename to existingfile ............coovvimmnirnnnns link(PR—S)
LNk editOr .o s ra e Id(PR—-CP)

IS 11T b oY + Id(UR=M)
Listcontents of directory .....ccvvivvenveenrensnnnnes 1UOR-C) -
localtime function ........cvcevevveivniiesiiicirnnerraeenns ctime(PR-8)
logfunction ..oveiiiieciui e e e exp(PR~S5)
LloglOfunCtion «.eveeereee e ettt ee v ee e e s e enan exp(PR-S)

B Y= 1 11 F: N o L N cuserid(PR-S)
L Ogin Mame, USET v eereenvreviiianiasisssesensnnerensenn logname (PR -=S)
Login, name ......cccevivnvvnvennnsn. e tereranveeeanreraaas logname (UR=C)
Loginname, getS ...covcremvvnnsiirnniinsrrerssnnmmnerens getlogin(PR-S)
Login, TECOTHS wiuviviuiiiarerreriireecrsnssrennnssssnss utmp(UR-M)
L.0gin, SYSIEIM covvrrre i cvviiieiiress s sasttenn e nneneens login(UR—M)
longimp fURCHON .eeere e veer v e e e rnee setjmp (PR=S8)
THO13 FURCHOD cvuvvrrevirmeirirriimsanserrecernnenannns esens 13tol(PR=-S)
MaCTO PrOCESSOL -.ovvvveieeeieiniiees s s eaaeean, m4(PR—-CP)
Macros, checkingusage .ovvceivierciinrivrreerreeens checkmm(TP—-CT)
Macros, memorandum for line printer................ mm (TP -CT)
Macros, memorandum for typesetting .......u.. ... mmt{TP—-CT)
Macros, removal ...oiuvvniiieiieeiiieiiesrnis s ras deroff(TP—-CT)
Macros, .50 eHmination .....veveeveevnierceerenrerernes soelim(TP—~CT)
L 1 Y mail(UR-C)

o HHE2 1oL 1 SR aliases (UR=M)
Manual pages, printing ........cceieccrereeenvensreneinnen. man(TP~CT)
Mathematical text for typesetting ......cccvveveiirnnnen. eqn{TP=CT)
Mathematical text for line printer .......c.ovvvuunnennss neqn{TP-CT)
Mathematics, Bessel functions ........ceevvuveennrennee bessel(PR—S)
Mathematics, Euclidean distance .....cocvuvenneen.n. hypot(PR-S)
Mathematics, exponential and logarithm functions. exp (PR—S)
Mathematics, hyperbolic functions .......ceeeeenn.. sinh(PR=S)
Mathematics, loggamma function ......veeeenieennne. gamma(PR—5)
Mathematics, trigonometric functions .....ccveeve... trig(PR=—S)
Memory, allocation .....c..ccvviveveiicieniciiaiienens malloc(PR-S)
Memory, lockingin process, text or data ............. plock(PR—-S8)
Memoryimage, actual .......c.ceeeeeeiveeeiieevencranenas mem{(UR—-M)
Memoryimage, virtual ................ mem(UR-M)
Memory operations........cceeeennees memory(PR—-S)
Message control operations msgctl(PR=-S)
MEBSEZE QUETE <viurrrrinrerrirrerertessriencenvensererens msgget(PR-S)
Message operations ...cccevvviiricniirnvrnreransenveenn msgop(PR—S)
MESSALE, BITOTS tverreisrisieiirnainsetissrrastrereenrannes assert(PR—S)
Messages, SYSIEM ovveereereeniremicireisriene et asenrras messages (UR—M)
Messages, system, displayed on console ............. dmesg(UR~C)
Micnet, aliashash e ...cvvvvviiiiriiiiiniiiinrcinenns aliases (UR—-M)
Micnet, alias hash program ......oocvceciieeiansnnsnnen aliashash(UR—-M)

Micnet, creating and operating .............ccccceveee.. Nl (UR=C)
Micnet, default commands .....ccccvveeviencrnnennnn.... iienet(UR—M)
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Micnet, forwarding aliases ......covvveiemienioricnnann. aliases (UR-M)

Micnet, machine aliases .o.cvveveverioenverinrecerennnenss aliases (UR~M)
Micnet, mailer daemon .i...ccveeevmneieiieaiemniniiine. daemon.mn(UR~M)
Micnet, systemidentification ....ocvvciviiienivinnnne. systemid(UR—M)
Micnet, topelogyfiles covvviiniiiiiniiniiiicninne top (UR—M)
Micnet, USer aliaSes .. ...vveveverrerrarermmsacerurarrrnerse aliases (UR—M)
modf fUncton ... frexp (PR ~S8)
Mounted file system table .....ccevieiniirnnanneacinnnes munttab (UR=-F)
MS-DOS, accessingfiles ...ccocvnnenns Crmnrineaearaaes dos (UR-C)
Multiple SCTEEDS ..vvveenveeiiiiiir e e mulfiscreen (UR—M)
INAMELSE vrvrrerrernrrrresrireessrerssasesnssmssreneassransan nlist{PR-5)
Namelist, Prints ....oeervenniriiessisirnsnsssnnareas mm(PR-CP)
nbwaitsem fUNCHON .ovvvrvciriienriniriniiosararirnensneas waitsem (PR—S)
INEWS tieirseciurirrarineentrnermermeanrerarasnsnmnerannensnsen news (UR~C)
nextkey function ...... - dbm(PR~-S8)
Nullfile ...covvevrrrernrereenrs . . null{UR—M)
Objectfile, AISPIAYINE ..ovveerrinsenrirssansnsinsmrmnsenss hdr(PR~CP)
Object file, printable strings ........ocvuus rrerreesrnns strings (PR—~CP)
Object file, relocatable format .......cooevvveeennnnnnes 86rel(UR-F)
Objectfile, SIZ€ ....cceerreeeerieneencrereencnreneenneenenn. 5iZ€ (PR—CP)
Objectfile, symbols and relocation .......covvevinvenns strip(PR~CP)
Option, from argument vector ...vuu e cevicicannenn. getopt(PR=S)
Orderngrelations ....ccvicveivineearcnice s rneanensnen. lorder(PR—CP)
Password entries .....cccoieviiiiiiiireiiececnraeans ere. passwd(UR=-M)
Password, BN ..oceeverirarrearasrsreciarenarraseacarnses pwadmin(UR-C)
Password, changing .......ccevecmrmmenieniennsinnenanans passwd(UR=C)
Password, file checK covnrrieiiiciicer e reeceanas pwcheck(UR-C)
Password, flle eNtries co.. v viiiierienieereirareaceenranes getpwent(PR=S)
Password, file entries, Writes ..ovuveivcvcrsnecsecenranes putpwent(PR—S)
Password, foruserID ..,...ccevniniriniiuiiiiiiinin. getpw(PR—58)
Password, input ....cccviiiimiiniinnnn enrenrsaeraenranee getpass (PR—S)
Pathname, direclOTy DAINE ..vevieniiinsarnaesansasnnans dirname(UR-C)
Pathnames, filename .....cccvevervmmreanenens rreererarane basename(UR-C)
Pattern, searching and processing .......cc.oeseeensees awk(UR-C)
Pattern, searching ..c.coveccciericincernerersenracanenenes grep(UR~-C)
peat command ...ee.venvennieiiien e iiie s e e pack(UR-C)
pelosefunction ....... TP eree. popen(PR=S5)
Permuted iNdex ...vvveiiirmerennsicnnans irarereraeerennens ptx(TP~CT)

Pipe, creatingatee .....c.cuvveen, evevenseneesnsneasarnnen tee(UR—C)

Pipe, oreating ..ovvvverrensererrrrrnrieressiceicaninnnas pipe(PR~S)

Pipe, openingand closing .......oeevueirennenerrncanns popen(PR-S)
POWHUNCHON .ovvurrivira i e rresr s exp (PR-8)

Prints formatted output of a varargs argument list .. vprintf{(PR—S)
Printon an IMA GEN PLDTET ccuiverrivrrrrrerrrnrens imprint(UR—-C)
Process, alarm clock alarm(PR=S)
Process, CTEANION «uvvvvesveserinrmeresisiccnssmnrenrnnrenns fork(PR-=S)
Process, exectlion priorily .....ccviceveevrarvrrssernens nice(PR-S)
Process, execution time profile ..., profil{lPR—S)
Process, execution times ....vvveevveirnrenennerreernniin times (PR—-S)
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Process, groupID wvvimiin i setpgrp (PR--S)

Process, HMits ..veveeecieveriieriuseireiiiiinsesnsnrassrens ulimit(PR=S)
Process, lockingin memory ...occvvvveeerencrrnenvinn lock(PR-5)
Process, mentory allocation .....evceecriiaainainnn sbrk(PR=5)
Process, real and effective ID5 ..oovevvvrvireeirnnnnensns getuid (PR-S)
Process, statls c.ociviiriiiiiciir e e e ps(UR=C)
Process, suspension untilsignal .......ccoccvieniiinnn. pause(PR-S)
Process, temporary SUSPension .....vveveeeneceneasnes nap(PR~S)
Process, terminating ...c.ovvevvencieenrsneencaneennns +ee KIMM{UR~C)
Process, terminatinlg .cciccecnvriiiiiesrnirnsaresiennss Eill(PR-8)
Process, termination ....coceeceiiiiiiiiie e, exit(PR-S)
Process, traCe covviiveiicerrriiiairiiinrrerrerrecrerrrnenes ptrace PR-5)
Process, waitingfor background process ............. wait(UR-C) .
Process, waiting for child process ....ceeeveerenrennsns wait(PR~—5)
Process, IDS civveiiieiireneerrenierrtcrseenesssrnssersennen getpid(PR-S)
Processor, halts and flushesblocki/o ....ueeevvnnnn.. shutdn(PR—-S)
Program listing, cross—reference .....c......ceeeuvenes cref(PR—-CP)
Program listing, cross—reference ....................... xref(PR—=CP)
Program 1ocation ...c.couceeiciiiivnnneneen e vegeneens etext(PR—S)
Program location, findslast ...c...c.ovvvveeirerieninnen. end(PR-5)
Program Mainfenance .....cceeeceeerreverissearessnsiiins make(PR~CP)
Process communication TePort ... vvvevveeeverersran ipcs(UR-C)
Processes, Controls ...vvvevvervecvirrvrncarsrssrersnn procti(PR~S)
putchar function .....cccvceviiieiiieiien i, putc(PR=S)
putw function «.oovveevenvecieeniennnns, ereerersetrearaensan putc(PR=8)
Random numDer «vve v v crereerirrasireissiimeacnneranras random (UR—-C)
Random DUmMDETS c.veuiirviveriivrererecnrreansrenonens drand48(PR—S)
Random DUmbBErs vouvvveiveviniiriiiiisiierrerasrenens rand (PR-S)
Rational FORTRAN ... cveviviiiririnsssicencannenrerenes ratfor(PR-CP)
realloc function v cvineiiiiei e raeea s a malloc(PR-S)
regempfunction ............. rreserensestnsneresnasaaaare regex(PR~S)
Realtime clock, Se15 . v vivrvrerierrerriressnrnscreeraras setclock(UR—M)
Regular eXpressions ... eeeiississsinnnnernnsrenes regex(PR—5)
Regular expressions, compile and match ............ regexp(PR-S)
Relations, JOININE «ve.vevereenianeierrasanieerriensserrnees join(UR-C)
Reminder SErviCe .vvvieriiirireinrssceinsreinrnnanrenes calendar(UR-C)
REMOVE MESSAZES teecurnnrerrecrcnreararseconnrrasnaseranes iperm(UR=C)
Return valle, NONZETO L .cvuceeeirvireeincnransneensnnsenes false(UR—-C)
Return value, repeated String ......cvevevenveerienanen. yes(UR=C)
Refurn value, Zero i.cciciiieciiiiciii i iviareenenenns true(UR=-C)
Reverselinefeed .oovnrvieiiinici e col(TP—=CT)
TEWITA TUDCHOM 1 ivversisinivevnnnrerissiseinsrtsasamenrnn s fseek(PR~8)
RoOOtdirBCIOrY vvvvvrevnrieriirrerrcrearmerecasarensnaenee chraot(UR-C)
Root directory ..ovveruiieiirii it re e rreseeaas chroot{PR-S)
Run a command toolarge for normal memory ...... runbig (UR=C)
SCCSALE et cieit e tee e irerersr s s nearerenne scesfile (UR-F)
SCCSfiles, combiIniNg .....vcvvvvveeriinererrerarrerenine comh(PR-CP)
SCCSfiles, COMMENTS tvevvririeriirerrrssrncrarsssenens cde(PR-CP)
SCCSfiles, cCOMPALINE .uvenirerirncrnsirrecrneraneneeanns scesdiff(PR—CP)
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SCCSfiles, creating new Versions ......c.ocveieeeeeee. delta(PR—CP)

SCCSfiles, editing ...cciivverrmienvrriirsernsiciinninane sact(PR—-CP}
SCCSfiles, Printing ..eevrencenvermntvrmisrrenrersnnrense prs(PR—-CP)
SCCSfiles, reMoOvVING «.ovuieviiinrierirrersacanennaeane rmdel(PR—-CP)
SCCSfiles, FestOTiNg .ccvviuienimiiiiiriiiancsranrasaane unget(PR—-CP)
SCCS files, refrieving VETSIONS ...cvvereciverssnrnsenses get(PR—CP)
SCCSfiles, creating and maintaining .........coeeiiie admin{PR—-CP}
SCCSfiles, validating . ......covvviniiiriiiininicinnennnan, val(PR-CP)
SCCS, command help «..evieeiviiiiiiniiiiiiciicininna, help (PR—CP)
Screen color, SEHHNE «vvvvevrr i nieaaas setcolor(UR—-C)
Screenmapping, console ....vieevsiverneesinnreennnnn... mapkey(UR—M)
SAfree FURCHON ..vivirieiicciiinrrerrrerecenrererranaannss sdget(PR—S)
SAIeave TUNCHON .vvviciiiiiiraceiarererarersetsearnsrsnases sdenter(PR—S)
SAWaity FInCtion vvvvvie e vircree e e rerae e srareceneas sdgetv(PR-S)
Searchbinaryirees .covicvreriennieninicinreinsirsesenans tsearch(PR—S)
Semaphore and record lockinginfiles ................ lockf PR—S)
Semaphore control ..., semctl{PR—S)
Semaphore, getssel ooivvvvrvinnnericsiinniir e vanens semget(PR—S)
Semaphore, creation ...oveieviiiiiein e creatsem(PR-S)
Semaphore, OPEnIng ......coivviviniinnnisii opensem{PR-—-S)
Semaphore, operatlons .................................. semop(PR—S)}
Semaphore, signaling ....cvcevveeerreiinieinniisreneees sigsem(PR—S)
Semaphore, wailing for resource ........ovevvrevsvnnnes waitsem(PR~5)
setgid function .......... ertererisaerieesersseteerasasiatnare setnid(PR~S)
setgrent funclion .......cvvevveviiniiiice e getgrent(PR—S)
setpwent functon ... getpwent(PR~S)
Shared data, attachingand detaching ................. sdget(PR—S)
Shared data, enteringand leaving ......ccccooveiniannes sdenter(PR—S)
Shared data, synchronized access .....cccoieneren.n.. sdgetv (PR=8)
Shared memory control ..., shmetl(PR—8)
Shared memory, Bl .u..vvveennrirerarrnrrmensrarcnnaas shmget(PR-—~S)
Shared memory 0pera1.10ns .............................. shmop(PR—S)
SHELl civereiirinereeerscetasseiensseemrsaresrnareenrannsrenannsn sh(UR-C)
Shell, restricted ...civeiiiacinccenercnrrrr e rrnc v e rene rsh{UR=-C)
Shell, VISHAL 1veveeeiiiciiiesmeseererareiectenraeeranrrrons vsh(UR-C)
Signal, ProCessiig ... .ciuvruiimiiraiirisirinrrririane signal(PR-5)
Signal, SOFtWATE .cocvueerniinirnicrrine s e ssignal(PR—S)
ST FUNCHOM vvvveeierrenensnearirrrarrsnreneessusmsseasannnss trig(PR~S)
Sortingtopologically ..coviviiiiiniviiinnninninianina. tsort(PR—CP)
SOTtNE ceuiiirinirniraseneiaraieer st en i e anees gsort(PR—S)
Spelling checker .uvvnvirreearees e, spell(TP—CT)
Sprintf FUnction ..o iii i printf(PR—S)
STt TUNCHON c.eeiiiriirie i et exp(PR-S)
STADd fUNCHOIL veuveerrerererarmscrentosiacascsnncanannsaness rand (PR-S)
sseanf fUNCHON (vviiiiiiricini e scanf(PR-S5)
Standard input, reading SIrings .......eceeeeeeeeninaenns gets (PR—CP)
Standard interprocess communications package .. stdipc(PR—S)
SIAEAAtATle vvvrrrirerinei e rer i eener e e e e stat(UR-F)
Statistical processing ...ovuvvrrvveerrvemrsisisannanaeai .. prep(TP—-CT)
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stroat fUncHON ..ivvveve i rinenier v raes e ransnsnes string (PR—S)
strehr function .oovovec i string(PR~S)
Stremp FUNCHON wuuvvesvirenreirieiisirnnenerrrennireaneas string(PR—S)
strepy functon .. string(PR=-5)
strespn function ......... e ttmnr e rera e teaonaaennns siring(PR—5)
strdup function ..o e string (PR—S)
Stream, buffered input and output.............ce0veues fread(PR—S)
Stream, Buffers .ouvi v i e setbuf(PR—S)
Stream, character input -...ocvecveeriiieiiiiviviennennens getc(PR—S)
Stream, character output ....cooveveiiveinciaiinninann... putc(PR—S)
Stream, closingand flushing ......c.cccecveiinnninnn.e. fclose(PR-58)
Stream, formatted input........ e rrrereacenanararentiee. scanf(PR=-5)
Stream, formatted OULPUL .....coevvrrrrrrirerireaenannnns printf(PR—8)
Stream, 0pening ....couvviiveiiieiiecr s e aarn e fopen(PR~S)
Stream, repositioning ....cccevieveivnrinrreninnnnn.. ceeneen fseek(PR-S)
Stream, returning characterto ....cocivvvveveiriiennnee. ungete(PR-—S) .
Stream, stringinput ......ooveverivceiicerneine e gets PR—S)
Stream, string outpul covveiciiiicsice et puts(PR~-S)
String, convert to double precision number ......... strtod(PR—S8)
Stringtointeger ....coiiiiiiiiiiiii e strtol(PR-S)
Strings, eXtracting...cocovieiiciiceirrrrcerniceiirrnn, xstr(PR—-CP)
Strings, Operations ....c...c.cciceciicrrirrnierniessinanann. string(PR—S8)
strlen function ...ccvvccivniiniiccn e string(PR—S)
strocat function ... e, string (PR—S)
strnempfunction ..., string(PR—S8)
siriicpy function ..o ieeine e - string(PR—8)
strpbrk function ....ceviniiiiiiicnne s, L stHng (PR=S)
StITChr function v ... string(PR—S)
strspnfunchon «.oo v string(PR—S8)
striok function ...veveeeeenes aeerereaseenranvesiresnirrarnans string(PR—58)
Suspend execution of commands for aperiod ...... sleep (UR-C)
Suspend execution of commands for aperiod ...... sleep(PR-S)
System, CTENTNAINE cvvvvriracrrsransnciarnnernsrennsnass mname(UR—-C)
SyStem, CUrrent NAME c...iveeieeereceecrrrerrrenrirneees wname(PR—S)
System, disk USAZE .oeovmneiieii s du(UR-C)
System, free disk blocks ..cccovveeveeiiiivecreacnneeen. . @E([TR=C)
System, Information ......ccevvvecriiieiiecienaenes weas. pstat(UR—C)
Systemrealtimeclock .........cc.ooviniiiiiiinnnes clock(UR—M)
System, SLOPPINE «veruvermsnrrerrmsnsirerimrermraesrenass haltsys (UR—-C)
System shutdown ...o.ooeeiiiii s shutdown(UR—-C)
System, super-block «.ocoveeeimiiiiiii sync(UR~-C)
System, super—block .c.vorniiiiiniii sync(PR~8)
System, tHMe .....evoiiiiniisr i e stime (PR—S)
System, XENIX configuration ..........cceveeveveennees config(PR—CP)
sys_errlistvariable ... perror(PR—S)
sys_nerrvariable ... .co.coviiciiiiiiiii e, ‘perror(PR-S)
B ;1 1Y (T tbl(TP—-CT)
Tagsfile cuueiveniiiiiiriiiin i e s ctags PR—CP)
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1am TUNCHOIL . vevrvaririsverrenesenrnrarerassernenarerernnns trig(PR—S)

1anh fUNCHOI 1 cvevrrerererrrrerrrer e mieciisnaaasns sinh(PR-S)
Terminal connection, establishes outgoing.......... dial(UR~M)
Terminal connection, establishes outgoing.......... dial(PR—S)
Terminal interface, general .......coooceeiininnrnes... termio (UR—M)
Terminal names, conventional .......ccociiiiiniiannns term(TP—CT)
Terminal options, s&t ...covvvrvereericinis e, stty(UR=C)
Terminal tablefile format ...cvcvveircririieenearrreneas term(UR-F)
Terminal, capabilities ......ocoviiiiiiiieinn s, termeap (UR—M)
Terminal, capabilily functions ........eeenes rerenaens termcap (PR=S5)
Terminal, disable JOgin .....vveiriiriiiniiiiiceinisinnen disable WR-C)
Terminal, enabinglogins ......ccovvviivenvenrnencnnnnes enable(UR~C)
Terminal, enabling MESSAZES covevverreerirsreirersnnnnes mesg(UR~C)
Terminal, AIEMAMES uuvevererrmverrerereseesirurirscirasnss ctermid (PR-S)
Terminal, INterface ..ovvvereerrnvrerniiereeriarerenrareeas tty(UR—M)
Terminal, login file ...vcvvervniiiiiiiiiiinei i, tys(UR-M)
Terminal, loginmodes .......coiiiicnnininis et eearrraan getty(UR—-M)
Terminal, Speeds and settings .....ovveeveervenrerenens gettydefs (UR=-F)
Terminal, name list .....covinnenne reaenn rveeeas rierneas terminals (UR ~M)
Terminal, DAME ..uvvceernviecercricrerserrrerararreaas tty(UR—-C)
Terminal, settingmodes ...c.cevveieniseiienrrinininens tset{UR—C)
Terminal, writingto all .....c.ccoiieiiniienivanninirennens wall(UR—-C)
Testing conditions .....ovcvvicersniisinin, test{UR—C)
Text editor, Ed, restricted version ...coccecveveennnne. red(UR-C)
Text editor, HNe wvevericviiciiciiccnreinrecsarenensmnaas ed(UR-C)
Texteditor, Ine .ot errcnaraas ex(UR—C)

Text editor, screen ....co.ovues areraranernteisaeenrnrnnes vi(UR-C}

Text editor, SITeam ...ovicvciiccrecarccrararirracarnaneans sed(UR—~C)
Text formatter for line printer.........cccooevvvuenr oo Nroff (TP =CT)
Text formatter for typesetter ..oooviviiiiininnnan troff (TP —CT)
tgetfagfunclion ...covvvvrerrnnnns [PPSO termcap(PR—5)
tgetnum fUnCtion uvevrerereseeieiieniir i termcap (PR—S)
tgetstr function ..o veereec i termeap (PR=—S)
tEOt0 FUNCHON ovvvasrirresermmeeee et neir s en e termeap (PR—S)
Time and Gate ......ocvivisrenvevenrrnsasacasansessarserrnnes time (PR=S)
TINE of day cvveevrre e asktime(UR—C)
Time zone shell variable ..veiivesreecssiereraicirninnies tz(UR—M)
10ASCI FUNCHOM tvuvrireirvrrercrsirrasareneersnnioseornneens conv(PR-5}
tolower fUnCtiON «oviiivi v rernrererarea v r e e conv(PR—-S)
top.mextfile wuvueiin i top (UR—M)
toupperfUNCHON . ovveciriiiinirnrerrcaaner e conv(PR-S)
U fUnCHOn (i termecap (PR—S)
tzsetfunction ......... trrenreeiiiiersrarsssrerensaneannianss CHME(PR=8)
unpack command ........oeseerininrn pack(UR=C}
User, adding to the SYStem ..cooovevviernivererrereeinn mkuser(UR-C)
User, HsHngaction ....ccociinnveeronimiiinannennnn s whodo (UR—-C)
User, HSHNE ..covee e ss s rre s rea e e who (UR—-C)
User, removing from the system ......c.ccoeveearennenes rmuser(UR~-C)
User, SWICHINEG .vvveermirernrrirreiren v innananins s iR~ C)
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User, writing to a user'sterminal ............c.ovurvr... write(UR=C)

Users, iInformation ....cvivieriieiierececiesoeenvevenacens finger(UR—-C)
utmp file ENLEYACCESS covvuvreiireniireionsravarrnnsrennas getut(PR—S)
utmp file slot, Ainds .vovevreieireiii e ttyslot(PR~8)
Uucp, administer control files .......cvvvvvemnvenrransn. uuins tall(UR~C)
Uucp, clean spool directory ......ccovvevvveereciveeenens uuclean(UR~C)
Uucp, monitornetwork ...ccvieieeevcrecvrsinsniiennns msub{(UR-C)
Uucp, status ingquiry ... oiiinciicinicinicen e, uustat(UR—C}
Workingdirectory .coovvereniiiiinnn e, chdir(PR-S}
Workingdirectory, pathname ...........ceeveevnnenenns getewd(PR-—-S)
B4 1814 1 RN wtmp (UR=M)
XENIX BOOL PIOBIAITE ..ovuevrrenrerencncrnnassrnnserorenes boot(UR—M)
XEMNIXtoDOS cross HOKEr ..uvvveveverersseessinnninrens dosld(PR—-CP)
FOFUDNCHON . vvvvveeveerireiere e rssneesessesennes reneans bessel(PR—S)

B R o bessel(PR—S)
ynfunction ..oiciciniei rrenenes bessel(PR-8)
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Commands, Systems Calls, Library Routines, and File Formats

aout ... a.out(UR-F)
a6dl .....coeeieerinennns a4 (PR-S)
F1171] o A abort(PR-8)
AbS i abs(PR-S)
ACCESS .eoneriennrnnn. access (PR-8)
ACCE weirrenciienneenn acct(UR-F)
;T R, acct(PR-S)
accept .... ... aceept(UR-C)
acctcom ......... acctecom(UR-C)
accton ........ic... accton(UR-C)
ACOS cevvvrniriririarnienes trig(PR-8)
adb ..oooveereien, adb(FR-CP)
admin ............. admin(PR—CP)
alarm .....ceeeeenenns alarm (PR-S)
aliases ............. aliases (UR-M}
aliasés,hash ..... aliases (UR-M)
aliashash ..... aliashash (UR-M)
-] ar(PR-CP)
-1 OO ar(UR-F)
F2T-3. - asx (PR-CP)
ascH ovnieeniniannan ascii(UR-M)
asctime ........oveee. ctime (PR-S)
asin ,.eeeiiiiiiiniiie, trig(FR-S)
asktime ........... asktime (UR-C)
ASSETE .evviverrirnannns assert(PR-5)
aSSigN ....cocevenneee assign (UR-C)
-] ARUUOT PRSPPI at(UR-C) .
atan .......eeeens ... trig(PR-5)
atan2 ......cceceenennee. trig(PR-S8)
atof ...ovivieireenrns striod (PR-S)
E:1 71 A atof(PR-8)
E:1715 TR atof(PR-S)
-1 71 S strtol (PR-8)
atol ..., atef(PR-S)
£:171) IR striol (PR-S)
autoboot ...... autoboot(UR-M)
awk e, .. awk (UR—C%
backup ........... backup(UR~-C
backug «.oovuevnees backup (UR-TF}
badblkutii ... badblkuti (UR-M)

badtik ............. badirk (UR-M)
banner ............ banner(UR~C)
basename .... basename (UR-C)
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batch ...ocivviiinnnnnnn at(UR-C)

BE eenreeeeeerreeeenennenen be (UR-CY
bdiff ......coovveenennen bdiff (UR-C)
bessel ........ cereenan bessel (PR-S)
bfs .. bfs (UR-C)
boot .......oeunneneen. boot(UR-M)
1 | ST sbrk (PR—-8)
bsearch ........... bsearch (PR-8
cabs cccovveienienn. .. hypot(PR-8).
eal L, cal(UR-C)
calendar ........ calendar (UR-C)
calloe ...oooeennines malloc(PR-8)
cancel ...l Ip(UR~C)
€At i cat(UR-C)
eh o cb(PR-CP)
cc(PR-CP)

cd (UR-C) -

ede ... ... cdc(PR-CP)
ceil ....ooveneeennns eness floor (PR—-S)
cllow ................ cfiow (PR-CP)
Chdir ..cvveveeennnn. chdir (PR—S)
checkew ............... ew(TP-CT)
checkmm ..... checkmm(TP-CT)
checkeq .............. egn(TP-CT)
checklist ........ checklist(UR-F)
cherp ..o, chgrp (UR-C)
chmod ..... .- chmod (UR-C)
chmod .............. chmod (PR~S)
chown ......cce.ee. chown {UR~-C)
chown .......ccc.... chown (PR-S)
chroot ......c....... chroot{(UR-C)
chroot .....oeevnees chroot(PR-S)
chsize ................ chsize(PR-S)
clearerr ......... veees ferror (PR-8)
clock ...l clock(UR-M)
clock ..oooiiiinnnen. clock (PR-5)
clockrate ...... clockrate (UR-C)
close ...ooeoivnnnn.n, close(PR-8)
closedir .......... directory (PR-S) .
elri clri(UR-C)
cmehk .............. emchk (UR-C)
CMP ..ovivniieirianenn. eMp(UR-C)
CINOS ovveevenssienas cmos(UR-M) -
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1) PO col(TP-CT) diff3 .......ccoeeenee. diff3(UR~-C)

comb ............... comb(PR-CP) diffmk ............. diffmk (TP-CT)
COMML ...ccevvverenen. comm(UR-C) dir .......coenunnnnnnnn, dir(UR-T)
config .....ccuueeens config(PR~CP) dircmp ............ dircmp(UR-C)
console .......... console(UR-M) directory ........ directory (PR-S)
CONY ..ovvvenrincnnnrenns conv(PR-S) dirname ......... dirname (UR-C)
COPY vrvrnncemremaaanns copy(UR-C) disable ............ disable(UR-C)
COTE vevenrenrannnrnncnns core(UR-F) diskemp ........... diskep (UR-C)
€05 1evrerernarnreneinsnns trig(PR-8) diskep .............. diskep(UR-C)
cash .......... ... SinA(PR-8) divvy ..c..cceennnnnenn. divwy (UR-C)
CP cevrrrrevsrensransiannes cp(UR-C) dmesg(UR-C)
CPI0 werrinieciiiaans cpio(UR-C)  dos ..coevvvnceinnniinnns “dos(UR-C) -
CPIO wrvrerirrrrrnnenens cpio (UR-F) e cerea dos(UR-C)
CPP iovrsrnerencennannns cpp(PR-CP) ermereeererien dos(UR-C).
CTeat ..iiieeereerennne creat(PR-S) (1 PR dos(UR-C)
creatsem ......... creatsem (PR-S) dosld(PR-CP)
cref .oiviviiiiieiinenns cref(PR—CP)  dosls. .i............ veere dos(UR-C)
CIOM .ievennemnaennnans cron(UR-C} dosmkdir .............. dos(UR-C)
esh oriiiriinenes csh(UR-C) dosrm .....c............ dos{(UR-C)
esplit ...oooiennennnn, csplit (UR-C)  dostmdir ............. dos(UR-C)
ctags ..coceeernnnno. Ctags(PR—CP) drand48 .......... drand48(PR-8)
ctermid ............ ctermid (PR-8} dtype ....ccuvernnnes diype (UR-C)
ctime .....icooeennneees ctime(PR-8) du ...... reieereesarrnns du(UR-C)
CIYPE .vvevvvranaranrans ctype{PR-S) dump ................ dump{UR~-C)
CU ooileerninranrenrrennns cu(UR-C) dump ................ dump(UR-F)
CUISES ..cuvvenns eveven curses(PR-S) dumpdir ........ dumpdir(UR-C)
cuserid ............. cuserid(PR-S) dup .......ooovreennrenee. dup(PR-S)
custony .......... .. custom(UR~C) dup2 ......... reereereers QUP(PR—8)
CUL cvveereereeaenenas . cut(TP—=CT) 8087 ..oeeeverrerennn. 8087(UR-M)
CW cirerncimiinsnasnnnes ew(TP-CT) 86rel.......ccoveemnnnen 86rel (UR-F)
ewcheck ............... cw(TP-CT) echo ....ccevnnnennenee echo(UR-C)
exref ..oiiiiiiinnn cxref(PR-CP)  ecvt .ocvvvenvveeenennnne.. ecvt(PR-5)
daemon.mn. daemon.mn(UR-M) ed .......cccovevernennnnnn. ed (UR-C)
date ......cceevvneennnnn date(UR-C) edata .............. s end (PR-8)
dbminit .........cecenns dbm(PR-S) egrep ......c.coceennan. grep(UR-C)
de .o dc(UR-C) enable .............. enable (UR-C})
dd .o dd(UR-C) end ....ceevveereennenn. end (PR-S)
deassign ........... assign(UR-C) endgrent .......... getgrent(PR-8
defanlt ............ default(UR-M) endpwent ........ getpwent(PR-S
defopen ........... defopen(PR-S) enduntent ............ gerut(PR-S)
defread ............ defopen(PR-S) env ............ revereens env(UR-C)
delete .........coeeennns dbm(PR~-S) environ ........... environ (UR—~M)
delta ................. delta(PR-CP) eqn .....cccovvunrunnnns eqn(TP-CT)
deroff .............. deroff(TP-CT) eqnchar ........ egunchar(TP-CT)
devim ....ocoevennn- devnm(UR-C) eqncheck ............. egri(TP-CT)
af df(UR-C) erand4§ .......... drand48(PR-S)
Aial e Gial(UR-M)  €xf .eovrereiceercvennns erf(PR-S)
dial ..vveveeiieiiieianaas dicl(PR-S) ermo .......ceevveanes perror(PR-8)
diction ............ diction(TP-CT) etext ......covevvrvvenseen end (PR-S)
diff o diff (UR-C)  eX .cccoovvrenriecrinnannen. ex(UR-C)
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EXBC vrierrinrenrererenes exec(PR-S)
execl ...oreiiiininan. exec (PR-8)

execle ... exec(PR~S
execlp ..e BXEC (PRwsg
EXBCY .errernnnrerensnns exec(PR-S
EXECYE .uvrrneerennrerans exec (PR-S
EXECVD ceuvrererumennenes exec (PR-S
EXTE Lrveeremiieieeneeeaans exit(PR-S)
15571 I, exp(FPR-8)
explain ........... explain(TP-CT)
13741 ) SRR expr(UR-C)
fabs .o floor(PR-8)
factor ......coceunne factor(UR-C)
falizses ............ aliases(UR-M)
false ....occcenneninnns false (UR-C)
fclose ....cocevennenne. felose (PR-S)
11 SN fentl(PR-8)
fevt e, ecvt (PR-5)
(i OO FA(UR-
FHSK .vovorererennnn. fdisk (UR-C)
fdopen .....ccceveenee. fopen(PR-S8)
feof ....ccocoeevennnnnne. ferror (PR-S)
ferror «...oooeinnneen. ferror(PR-S)
feteh oooeeiniiinnnenns dbm(PR-S)
fillush ..oovneenennen. felose(PR-8)
103 ¢ RTINS getc(PR-S)
fEets .ooovniiiiniiininn gets (PR-8)
523 ) + R grep(UR-C)
file system .... file system(UR-F)
file .ooeeeirirrreenns file(UR-C)
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Introduction

1.1 Overview

This is a guide to installing XENIX on your personal computer. Setting up
user accounts and peripheral devices is also discussed.

,.—

S Topics covered in this guide include:

— How the system is distributed in three packages and what each con-
tains.

— Respondingto system prompls in the installation procedure.
— What youneed to get started.

— Startingthe system for the first time.

— Preparing the hard disk for XENIX.

— Startingthe system from the hard disk.

— Setting up user accounts.

— Usingasecond operating system (DOS) with XENIX.

(__ o 1.2 Using This Guide
This guide contains the following sections:

Chapter 1: Introduction
This chapter gives an introduction and overview of topics
covered in this guide.

Chapter2: Installation Procedure
A step by step guide to installing XENIX on your computer. Start-
ing XENIX for the first time, initializing the hard disk, and setting
up user accounts are among the topics discussed.

Chapter 3: Using DOS and XENIX on the Same Disk
How to use both the XENIX and DOS systems. Includes a
description of the fdisk{C) utility used to partition the hard disk
for concurrent use of both systems.
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Installation Procedure

2.1 Ovexview
This guide explains how to install the XENIX system on a personal com—
puter. The XIENIX Operating System is a powerful system of programs that
gives your computer the same multi-user, multi—tasking capabilifies as
many large and expensive computers.
When jou install the systcni, you:

& Initialize the hard disk, then;

® Copy the XIENIX utilities from the XENIX distribution media to the

initialized hard disk.

2.2 XENIX System Distribution

The complete XENIX System consists of the following three distribution
sets:

® The Operating System

® The Development System

® The Text Processing System
The Operating System contains the XENIX programs you need to create
multiple user accounts, manage file systems, create and manage files and

perform system maintenance tasks,

The Development System contains the XENIX programs you need to
create, compile, and debug assembly and high—levellanguage programs.

The Text Processing System containg the XENIX programs you need to
create, edit, and typeset documents.

2.3 How To Use This Guide

Read throungh this guide thoroughly before beginning the installation pro—
cedure so that you become familiar with the various steps and terminology
used in each section. If yourun into difficulties during the installation, call
the Support Center listed on the support information card included with
the software. ‘
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XENIX InstaHation Guide

Always follow these rules:

1.  During the installation you use the keyboard to enter informa-—
tion. Always:

® Begin each command after a prompt (often a $, % or #
symbol). During the installation process, the prompt can
be “<TInstallation>,” under certain conditions.

e FEnter all requested names and numbers exactly as shown.

e Complete aline by pressing the RETURN key.
NOTE: The RETURN key is sometimes denoted on the
keyboard by a “down-left” arrow, or referred to as the
ENTER key.

2. I youmake an entering error, you can erase the character:
® Byusingthebackspacekey,
OR
¢ Bypressing Ctrl-h.

® Todelete everythingyou have entered on aline,
press Ctrl—u.

3. Some additional items to be aware of:

® (y/n)? is asking “yes or no?”’, and always requires a
response from you (type *“y” or “n” and press the

RETURNkey).

® The control symbol ( ~ ) refers to the Ctrl key, and is fol-
lowed by another key which, used in combination with the
Ctrlkey, has a special meaning.

Example: "h means backspace

Press the Ctrl key and the other key at the same time. This
isthe same action as usingthe Shift key.

¢ The RETURN key on your keyboard may have a large sin—
gle arrow pointing left (or the word ENTER) on it rather
than the word “return.” In this guide, however, it{s written
thisway:

RETURN
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¢ Commands referred to in text are shown in boldface with
the reference manual section next to the command in
parentheses (for example cat(C)). Refer to the preface of
the XBNIX User’s Reference for a puide to the various refer—
ence sections.

2.4 Before You Start

Before you begin the installation procedure, make sure your computer is
fully assembled (and operational) and you are familiar with its operation.
In particular you should know: .

Howto turn the computer off and on.
e HHowto insert floppiesinto the floppy drive.
® THowtoresetthe computer.

¢ The hard disk is locked or “parked” when the system is shutdown
properly. Refer to shutdown(C) in the XENIX User’s Reference to
shutdown the system. When you see this message:

** Normal System Shutdown **

** Safe to Power Off **
—or-
** Press Any Key to Reboot **

the hard disk is locked. Lock the hard disk if you move your com—
puter.

If you have just assembled your computer for the first time or are unsure
about the items listed above, briefly review the hardware manuals provided
with your computer and hard disk, The hard disk must be connected to
your computer according to manufacturer’s speclﬁcatlons Also, we sug-
gest you run a system self~test as described in the computer’s Operaror s
Gutide in orderto detect possible hardware problems.

Other items to be aware of :

& Make sure the F[LESYSTEM (N2) floppy is not write protected.
(High density 96tpi distributions have a single BOOT/FILESYSTEM

floppy.)
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¢ Copythe BOOT and FILESYSTEM floppies (BOOT/FILESYSTEM)

as soon as you can, then put the originals in a safe place and use the
copies. Any floppy can fail with frequent use, so it is a good idea to
back—up all your volumes, but especially these first, crucial
floppies.

Use the MS™-DOS floppy copy routine to make backups, before
installing XENTX. If you cannot use the DOS routine, you can copy
the floppies with the XENIX diskep(C) command once you have
installed the XENIX System. For more information on diskep, see
the XENIX User’s Reference.

If you are upgrading from XENIX 3.0 to XENIX System V, be sure to
follow the upgrade procedure as outlined in the XENIX Operating
System Release Notes.

2.5 Installation Procedure

2.5.1 Qverview

The installation procedure has six steps:

1
2.

3
4,
5
6

Start XENIX from the BOOT Flappy (volume N1),

Initialize the hard disk with the hdinit(C) program and, if desired,
modify the hard disk partition table to share space with the

DOS operating system.

Re—start the system from the newly initialized hard disk.

Copythe XENIX utilities.

Create the super—user password.

Create the first user account.

The following sections describe each step. After you complete the installa—
tion, be sure to store this guide and the distribution floppies in a safe place.
Youwillneed them again if you wish to reinstall the system for any reason.
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2.5.2 WhatYouNeed

To install the XENIX System youneed:

A personal computerwith atleast 384K bytes of memory,
One hard disk with atleast 10megabytes of storage.

One double—sided floppy drive.

The XENIX System distribution floppy disks.

A Serial Number (an alphanumeric code printed on the Serializa—
tion Card).

An activation key (an alphabetic code printed on the Serialization
Card).

The XENIX System distribution sét contains these floppies:

The XENIX Operating System floppies. The Release Notes delivered
with this guide contain a list of the number of floppies in each set
and the software packages contained in the Operating System.

Optional: Development System floppies. The Release Notes
delivered with the Programmer’s Guide contain alist of the software
packages contained in the Development System.

Optional: Text Processing System floppies. The Release Notes
delivered with the Text Processing Guide contain a list of the
software packages contained in the Text Processing System.

2.5.3 Starting XENIX From The BootFloppy Set

You are ready to start the actnal installation process. Find the d1str1b ntion
diskslabeled “BOOT” (N1)and “FILESYSTEM” (N2).

Note

If your XENIX distribution is on high density, 96tpi floppies, there is
only one BOOT/FILESYSTEM floppy.

Followthese steps:

1.

Insert the BOOT floppy into the drive. If you have more than one
floppy drive, use the primary drive. Tt is sometimes called the boot
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3.

2-6

drive. Check your computer hardware manual if you are not sure
which driveis the primary drive.

Turn on your computer and the hard disk.

The computer loads the XENIX bootstrap program from the floppy
disk and begins to execute it. In the upperleft corner of the screen,
the computer may display the total amount of memory installed.
Next, you see: )

XENIX System V

Boot

Press RETURN to boot from the floppy drive. You see the default
floppyboot, which looks somethinglike this:

fd{4,0}xenix

Then the system performs a self-check to determine if there are any
problems with the hardware. The letters A—H appear in succes—
sion.

After XENIX is loaded in memory, the system displays information
about how memory is allocated. You alse see the number of
multiscreens™ available on your system (sce multiscreen{M) for
more information on multiscreens)., The number of multiscreens
depends upon the amount of memory your computer has.

You see the prompt:

Tnsert filesystem floppyand press <RETURN>
Remove the BOOT floppy (N1) and insert the FILESYSTEM floppy
(N2). If you have only one BOOT/FILESYSTEM floppy, leave it in
the drive. Press:

RETURN

The remaining letters of the alphabet are displayed. After Z, the
message appears:

No single—user login present
Entering System Maintenance Mode

If the letters stop displaying before the letter “Z’ is reached, run
hardware diagnostics as explained in your computer manual,
correct any identified problems and start the installation procedure
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again from the beginning, If the letters stop again, call the Support
Center listed on the support information card and be prepared to
tell them at whatletter the display ended.

The self~check using letters A—Z occurs every time you bring up
your XENIX system. However, after this initial installation, the
self—check does not display messages referring to the FILESYSTEM
floppy (N2). Once the system begins to run, the following message
is displayed:

XENIX Systern V Hard Disk Initialization

When you see this message, you are ready to proceed with the
second installation step, Jnitializing The Hard Disk.

2.5.4 Initializing The Hard Disk

Aspart of the initialization process, you may partition the hard disk, using
the Idisk(C) utility, to support both DOS and XENIX cn the same hard
disk, or you can allow XENIX to use the whole disk.

The following steps describe how to initialize the hard disk.

1. Youseethe message:

Duringinstallation you may choose to overwrite
all or part of the present contents of your disk.
Do youwish to continue? (y/n)

2
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Note

If you have any files on the hard disk that you wish to save before
installing XENIX follow this procedure. Enfer:

n
and pressRETURN.
The following message appears:

Abortinginitialization procedure
At this point, the system shuts down automatically, as the following
message is displayed on the screen:

** Normal System Shutdown **

** Safe to Power Off **
—or—
** Press Any Keyto Reboot *#*

Remove the floppy, and reboot your existing operating system
(DOS). After you have backed up the files you want to save, restart
the XENIX installation procedure from the beginning,
Back up files that reside on partitions that you are going to overwrite.
Creating a new partition on an unused portion of the hard disk will

not overwrite files on another partition. It is notnecessaryto back up
files that reside on an existing partition you are not changing.

2. Ifyoudonothave any files you want to save, enter

Y
and press RETURN.

The hdinit program invokes fdisk(C), which partitions the kard
disk.
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Note

K [ If you wish to partition the disk so that you can use another operating

| S system in addition to XENIX, do not follow the fdisk steps shown
here. Instead, see Chapter 3 of this Installation Guide and the
{disk(C) manual page in the XENIX User’s Reference.

Tnstall DOS on the hard disk before installing XENIX. InstallingDOS
after XENIX, in some circumstances, changes the fdisk table and
makes the XENIX partition unbootable. If this happens, you must
recreate the fdisk table. Note that DOS fdisk reports disk size in
cylinders, XENIX fdisk reports disk size in tracks.

After you set up the desired partitions with fdisk, return to the next
part of this installation procedure.

: : If you are only using XENIX on your hard disk, continue with the fol-
lowing steps.

/- ) 3. After amoment, an fdisk menn appears on the screen. You see this
o option list:

Select one of the following options or ‘q’ to exit the program

1. Display Partition Table

2. Use Entire Disk for XENIX
3. Create XENIX Partition

4. Activate XENIX Partition
5. Delete XENIX Partition

Please enter your choice:
Enter option “2” and press RETURN.

Tf you have never installed an operating system on your disk, yousee
atable similar to this:

a
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Current Hard Disk Drive: /dev/rhd 00

Partition | Status

Type

Start

End

Size

1

Active

XENIX

1

1219

1219

Total disk size: 1220 tracks

Press <RETURN:> to continue

Note

If you have previouslyinstalled an operating system on your cl1sk you

see atable that mightlook somethinglike this:

Current Hard Disk Drive: /dev/rhd00

Partition

Status Type

Start

End

Size

1

Active | UNKNOWN

1

1219

1219

Total disk size: 1220 tracks

Warning! Alldataonyour disk willbelost!

Do youwish to continue? (y/n)

If you would like XENIX to occupy the whole disk, enter *y’ and press

RETURN.

Even if you have alreadyinstalled XENIX, and are just reinstalling the
system, you should enter ‘y’ and press RETURN at this point if you
want XENIX to occupy the whole disk. This insures that fdisk parti~

tions the whole disk for XENIX.

Note that the track numbers and size of your disk may vary from this

example.
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Press RETURN, and you see the main fdisk menu. You have now
set up the partition(s} to use XENIX on your hard disk. To continue
with the next step in the installation procedure, enter:

q
and press RETURN.

Now you see a menu from the program badtrk(C). With the badtrk
program, you can scan your hard disk for defective tracks, The pro—
gram maps any flaw locations to other, good tracks. It also createsa
flawmap, whichis alist of allthe bad tracks onyourhard disk,

The main program meni lookslike this:

Select one of the following options or’q’ to exit program:

1. Print Current Bad Track Table

2. Scan Media Surface for Possible Bad Spots

3. Create New Bad Track Table

4. Add Entriesto Current Bad Track Table by Head/Cylinder #
5. Add Entries to Current Bad Track Table by Sector Number

6. Delete Entries from Current Bad Track Table

Please enter your choice:

If you have never scanned your disk for bad tracks, enter:
2

and press RETURN, The badirk program scans the hard disk for
possible flaws. The scanning process takes roughly one to two
minutes per megabyte of storage on the disk.

Asthe program scans the disk, it displays the number of each track

it examines. Whenever it finds a defective track, it lists the location

of that track using both the sector number and cy]mde.r/head con—
ventions. Defective track information is entered into the table and

displayed on the screen. Anexamplebad track mightbe:

error on dev Fixed Disk (0/47), block=12954 cmd=0003 status=0018
sector=12971, cylinder/head =190/3
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When the scan is complete, the menu reappears. Enter option “1”
to see the results of the scan. Your bad track table might look like
this:

Defective Tracks

Cylinder Head  Sector Number(s)
1. 190 3 12971-12987

Press <RETURN> to continue

Note

I there is a flaw in the first few tracks of the XENIX partition, youare

returned to the fdisk utility (see the previous installation step).

Repartition the disk with fdisk so that the XENTX partition no longer

includes the defective tracks. You will have to experiment to deter-
mine how many tracks to exclude. Leave these defective tracks unas—
signed to any operating system. When you leave fdisk, badtrk runs

again. Scan the disk for flaws.

This process continues until badtrk finds no flaws in the first few
tracks.,
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Press RETURN to return to the main menu. If your disk comes with
a flaw map, you should enter any flaws from it into the badtrk table.
This procedure is described below.

Some disks are not furnished with a flaw maps. If this is the case
with your disk, enter:

q

to leave badtrk. If you have no bad tracks, or made no changes to
the bad track table, skip to the next step (5) on divvy(C).

If you created a new bad track table, or altered an existing one, the
program prompis:

Do yoﬁ want to update this device with the new table? (y/n)

Enter:

¥y
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Tf there are defective tracks, you are prompted:

Do youwant to attempt to salvage anyvalid data
onthebad tracks? [may take a longtime] (y/n)

Enter°y’ or ‘w’. Eitherway, the process of mappingbad tracks takes
several mmutes When badtrk finishes, continue the installation
procedure.

If your disk is not furnished with a flaw map, skip to step “5” and
proceed with the divvy (C) utility.

If your disk does come with a flaw map, proceed with the next steps
to enter any defective tracks which are not already indicated in the
badtrk flaw table.

Because most disk flaws are marginal or intermittent, your disk’s
fiaw map will probably list more bad tracks than the scanning pro—
cessreveals. If so, you should now add these defectlve tracks to the
badtrk flaw table.

Select either option “4” or option “5” depending upon the format

of the flaw map furnished with your disk. Enter the defective
tracks, one perline. If youmake a mistake, enter:

q

and press RETURN. When you see the main badtrk menu, enter
option ““6” to delete a track.

When you are finished makingchangesto the flaw table, enter:

q

and press RETURN to return to the main menu. Atthe main badtrk
menu, enter:

q
again and press RETURN. badtrk prompts:

Do youwant to update this device with the newtable?
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Enter:

y
and press RETURN to save the changes. You are prompied:

Do youwant to attempt to salvage any valid data
on thebad tracks? [maytake alongtime] (y/n)

Answer‘y or‘n’,

You now see several prompts from the divvy(C) utility. This pro—
gram- allocates portions of your partitioned disk for the root and
swap areas, : ‘ S ,

It also allocates a small portion of the disk for a recover area that is
used during autoboot. The fsck(C) program uses this recover area
to place output when the root device is cleaned.

If you create a verylarge root filesystem you are asked if you want to

create an additional, small portion of the disk as scratch space for

fsck. fsckuses the scraich space for temporary storage when clean—
ing very large filesystems. You should make a scratch filesystem if

you have a very large root filesystem, since this makes booting
XENIX much easier.

After that, divvy prompts:

There are 10098 blocks in the XENIX area.
Between 1000 and 2000blocks should be used for the swap area.

o Please enterthe swap—area allocation, or press <RETURN>

o to getthe default allocation of 1250blocks:

The actual numbers in this prompt vary depending upon the size of
your disk. If you do not plan to install the Development System,
enter:

RETURN
for the default values. If you plan to install the Development Sys—
tem, enter a swap—area allocation that is approxzimately 500 blocks
larger than the default.
Next, you see:

Do yourequire block—by-block control over
the layout of the XENIX partition? (y/n)
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If you are installing XENIX forthe first time, enter:
n

and press RETURN. Block-by-block control means you can
choose the exact size of filesystems and the swap area to fit your
needs. Most user’s do not need this kind of precise contrel, so
answering ‘n” at this prompt causes divvy 1o use default settings
based on the size of your hard disk.

If you answer y’ you see a table from the divvy program. Refer to
divvy(C) in the User’s Reference for more information.

If your disk is larger than 20M bytes, you see the prompt:
Do you want a separate /u filesystem? (y/n)

We recommend that you have a separate filesystem with disks larger
than 20M bytes, especially if you anticipate -having many, active
users. Youshould leave atleast 15M bytes for the root filesystem.

You can call this separate filesystem anything you want, and, if
desired, you can change the name later. The rame should be
different from any other directory or filesystem., We recommend
that you use the name /u. For more information on using a /u
filesystem, see Chapter 7 of the XENIX Operations Guide, “Using
Peripheral Devices.” That chapter describes adding a second hard
disk (and filesystem), but the discussion of a second filesystem
applieshere.

If you have enough storage for a separate user filesystem, and want
to create one, enter:

y
and press RETURN.

Note

If you create a /u filesystem enter this command after you finish
installing the XENIX systern and are ini System Maintenance Mode:

mkdev fs /dev/u fu
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6.

The system now loads a rudimentary XENIX file system onto your
hard disk. Thistakes several minutes. Yousee the message:

Makingfilesystems
When the hdinit program is finished, the system shuts down and
displays instructions on booting the newly initialized hard disk. You
see:

**Normal System Shutdown **
Remove the FILESYSTEM floppy, and insert the BOOT floppy (N1}

into the drive. If you have a single BOOT/FILESYSTEM foppy,
leave it in the drive. Press anykeyto reboot the system.

If you want to add a second hard disk, finish the installation procedure.
Then refer to Chapter 7 of the XENIX Operations Guide, ““Using Peripheral
Devices.”

2.5.5 Starting XENIX On the Hard Disk

This section explains how to start the XENIX system using the hard disk.

1.
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After yousee the boot prompt

Boot

enter:
xenix rootdev=hd(40,0)

and press RETURN. You see some copyright information, and
information about the memory configuration of your system.

As before, the system performs a self—check to determine where
any problems exist with the hardware. The letters A—Z appear suc—
cessively on screen. If the letters displaying stop before the letter
“Z7 is reached, run hardware diagnostics as explained in your com—
puter manual. Correct any identified problems and start the XENIX
installation procedure again.

If the letters stop at this point, call the Support Center listed on the
support information card and be prepared to tell them the last letter
displayed.

Now the program fsck(C) is run. fsck checks the filesystem(s) on
your hard disk.
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If you have a very large root filesystem, you are prompted for a
scratch filesystem name at this firstboot up. If you created a scratch
filesystem with divvy, enter:

fdev/scratch

This is the only time you have to enter a scratch filesystem name if
you have a large filesystem and specified a scratch filesystem with

divvy.
Xf you have a large filesystem, but do not specify a scratch filesystem
with divvy, you must enter the name of a scratch filesystem every
time you boot your system. An example scratch filesystem in this
caseisblank, formatted floppy:

/dev/fd0

When fsck finishes, you are prompted to make sure the BOOT (N1)
floppyisin the drive, Youseethefollowing:

Verify Operating System volume N1 is inserted
and press <RETURN>

After this, follow any additional screen prompts for Qoppies. Note
that you maynot be prompted to insert all the volumes in your distri—
bution at this time.
For example, the Link Kit is on one of your volumes and it is not
installed at this time. You can install the Link Kit Iater in this pro—
cedure.
Ifyouinserta floppyin the wrong order, you see this prompt:

Error: incorrect volume in drive!

Remove the floppy from the drive, insert the correct volume, and
pressRETURN.

If there is an error with the extraction procedure, such as a floppy
error, the door of the floppy drive is not completely closed, or there
is some other problem you may see the message:

Extraction error: tryagain? (y/n)
Enter:

y
and press RETURN.
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5. When the last of the “N” volumes you are prompted for is read, you
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see the message:
Operating System Serialization

Enter your serial number
 and press <RETURN>

Enter the serial number exactly as it is shown on your Serialization
Card and press RETURN. Then you see the message:

Enter your activation key
and press <RETURN>

Enter the activation key exactly as it is shown on your Serialization
Card and pressRETURN.

Next you are prompted to enter-the “B” series of floppies. You see
screen prompts like those for the “N” floppies.

When the last of the ““B” floppies are installed, you see:
Does daylight savings time apply at your location? (y/n)

If daylight savings applies, enter °y.’ If not, enter ‘n.” After you press
RETURN, you see:

‘Areyouin North America? (y/n)
Tf you enter ‘y,” you see: .

1. AST — Atlantic Standard Time

2. EST — Eastern Standard Time

3. CST — Central Standard Time

4. MST — Mountain Standard Time

5.PST - Pacific Standard Time

6. YST — Yukon Standard Time

7. HST — Hawaiian/Alaskan Standard Time
8. NST —Nome Standard Time

Enter the number that represents your timezone:

If, for example, your timezone is Nome Standard time, you would
enter the number ‘8’ and press RETURN.

If you are not in the United States (or one of the time zones
represented above), and entered “n”, the followingis displayed:

What is the standard abbreviation of yourtimezone? (3 capital letters)
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Type three upper case letters which represent your time zone and
press RETURN., Next you will see this message:

How manyhours west of Greenwich Mean Time are you?

Answer with a number between —23 and 23, then press RETURN.
Do notusefractions.

The time zone variable, TZ, in the file Jetc/default/login is changed
accordingly. Your time zone is now set. There is no need to change
the .profile for a user, unless they call in from a different time zone,

and want to override thelocal standard, :

You have now installed the minimal XENIX system, or run time system.
‘You can use many of the standard XENIX utilities, or install other applica—
tions packages.

You see another menu which gives you the option of stopping or continu—
ing with the installation. Youcan, atthispoint, stop the installation, or you

can continue to install the XENIX Operating System in the next sectlon,

Installing the XENIX Distribution.

2.5.6 Installing the XENIX Distribution

You can now install more of the XENIX Operating System. With the
custom{C) program you can selectively extract files from the distribution
set to create your own customn XENIX system. You see information about
your filesystem(s), including the number of blocks currently used. You
also see this menu:

1. Continue installation
2. Stopinstallation

If you want to install all or part of the Operating System, enter option 1’
and press RETURN.

Note that the entire XENIX distribution, including the Development Sys—
tem and Text Processing System requires more than 10M bytes of disk
space.

If you choose option ‘1, ydﬁ are prompted for a set to install (customize).
Choose from Operating System, Development System, and Text Process—
ing System,

The eustom program prompts for the necessary volume numbers. Insert
the appropriate floppies and follow the screen prompts. For information
on installing portions of the Operatmg System, see the XENIX Reference
section on custom(C).
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You can install the Link Kit at this time with custom. Note that you are
prompted for your serial number and activation key again. Enter them as
you did earlier in the installation.

When you are finished installing XENIX, you see a message about booting
the system. Youthen see:

** Normal System Shutdown **
*%¥ Safe to Power Off *¥
** Press AuyK;; tro—Reboot e
The system shutsdown. Remove any floppy thatisin the drive.

Press anykey to reboot the system and when you see the boot prompt:

Boot

press:
RETURN
Yousee:

1.d(40,0)xenix

The screen clears and you see some self check diagnostics. Youthen see:

Type CONTROL~d to proceed with normal startup
{or give root password for system maintenance)

Press RETURN at this point since there is no root password. Thenext step
is to create a password for the root account.

2.6 Creating the Super—UserPassword

The super—user password keeps the system safe from unauthorized use.
Ttis important that you create a super—user password immediately after the
system has been installed to ensure maximum protection of the system arid
prevent unnecessary use of the super-user (also known as “root™)
account.

It is very easy to make errors when logged in as super—user that could des~
troy files. Login as super—user enly to install programs and to do system
maintenance tasks. For a complete description of the super—user, see the
XENIX Operations Guide.
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To create the super—user password, follow these steps:
1. Enter:
passw& root
and press RETURN.
The system displays the message:
Newpassword:

The new password can be any sequence of letters, numbers, and/or
punctuation marks, but should be atleast 5 characters long.

2. Enterthenew password and press RETURN,

The system doesnot display the password as you enter so enter care—
Tully. After you press RETURN the systern displays the message:

Retypenew password:

3. Enter the new password once more and press RETURN. Make sure
youenter it correctly, otherwise the program will ignore the change.

"The super—user password is now in place. From now on, the password is
required whenever you attempt to access the system as super—user.

Do not forget the super-user password. To restore a forgotten super—user
password you must reinstall the XENIX system. If necessary, keep a copy
of the super—user password in a safe place.

2.6.1 Sysinfo Account

Thereis a special account used to perform system backups. The “sysinfo®
account is set up with permissions and privileges similar to the super—user
account, but only for performing system backups. See the chapter “Back—
ing Up File Systems” in the XENIX Operations Guide for more on this pro—
cedure.

We suggest you create a password for the “sysinfo” account when you
create the password for the super—user account “root”.
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2.7 Creating the First User Account

The last step in the installation is to create the system’s first user account,
“guest”. This guest account is a temporary workspace on the system that
you may use to practice with the XENIX system. Later, after installation is
complete and you are familiar with the XENIX commands, you can remove
the guest account and create private accounts for all the system users.

To createthe first user account, follow these steps:

1.
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Enter:
mkuser
and presrs RETURN. The system displays the message:

Newuser
Add anewuserto the system

Do yourequire detailed instructions? (y/n):
Enter:
n
and press RETURN (you can examine the instructions at somé other

time). You can quit from the program at any “(y/n)” prompt by
entering the letter ‘q’ and pressing RETURN.

The system prompts for more information:

Enternew user’s login name:
Enter;

guest

and press RETURN. The name “‘guiest” is now the login name for
the new user account. - L

Next, the program promptsfor 2 group name:
Do youwant to use the default group? (y/n)?
Enter:

¥
This sets the group to “group”.
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4. Next, the program prompts for the new user’s password.

Enter password

Press RETURN. This allows you 1o use the guest account without
giving a password.

Next, the program prompts for the shell type. The following
displays:

Please specify the type of shell (command interpreter)
the userrequires. Youcantypel,2, 3,4, or S asfollows:

1 Standard (Bourne) Shell. -
2 Visual Shell. ‘

3 C Shell

4 Restricted Shell,

5 Uucp.

Enter “17 and press ENTER. The guest accounthas an sh(C) shell.

Finally, the program prompts you for comments.

Please Enter Comment >.......coveinviinannnnna.
>
Enter:
guest account
and press RETURN.

The system then prompts if you want to change anything. Enter:
n

and press RETURN.

Tinally, you see the prompt:
Add anotheruser? (y/n)

Enter:
n

and press RETURN.
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The new guest account isready. Later, when you turn to the XENIX User's
Guide, you may use this account to, for instance, practice logging in, make
directories and run programs.

2.8 The Next Step

If you created a /u filesystem earlier in the iﬁstallation, you should nowrun
this command:

mkdev fs /dev/u /u

Of course, if you chose a name other than i for the second filesystem, use
that name in the command line above.

It you are familiar with the XENIX Operating System, you may continue
with normal startup and begin working. Just press down the CONTROL
key and enter “d”. Refer to the explanation of normal startup in the
XENIX Cperations Guide if you have problems.
If you are not familiar with the XENIX Operating System, we recommend
that you halt the system and turn to the XENIX User’s Guide and the XENIX
Operations Guide to learn how to start the system, howto login, and how to
run programs.
To halt the system, follow these steps:
1. Enter:
lete/shutdown 0
and press RETURN.
2. Waitforthe followingmessage:
** Normal System Shutdown **
** Safe to Power Off **
—or—
** Press Any Keyto Reboot **

3. When you see the shutdown message, it is safe to turn off the power
to the computer.
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2.9 Troubleshooting

Sometimes things can go wrongin the installation procedure. Most often,

there is no problem with the software or the procedure itself. Occasionally
thereis a problem with the hardware, but most are minor, such asimprop—
erly connected cables.

You can avoid most simple errors by reading the Release Notes delivered
with this product, and this Installation Guide completely before you try to
install the software.

Duringtheinstallation procedure, don’t assume you know what is about to
happen, even if you have installed the XENIX system before, Use the
documentation wisely.

If you have difficulty installing the software, here is a list of some of the
most common problems, how to avoid them, and how to fix them if they
happen:

o Some hardware (for example, a disk drive) doesn’t seem to work,
although itworks fine under another operating system,

Certain hardware configurations do not work with XENIX. Referto
the “Compatible Hardware” section in the Release Notes for infor—
mation on what hardware you can use with XENIX,

® XENIX is installed after DOS, now both operating systems do not
work

Do not install XENIX after installing DOS on that same hard disk.
This is becanse of the way the two operating systems keep track of
space on a disk. XENIX uses tracks, whereas DOS uses cylinders,
and, if you install XENIX first, DOS may not find the correct end of
its alloted partition.

If you already have DOS installed on you hard disk, and with to
ingtall XENIX, you must first copy the DOS information to your
backup media. Then install the XENIX Operating System. Finally,
replace DOS.

See the chapter in this Installation Guide “Using DOS And XENIX
On The Same Disk.”

e FErrorreading a floppy.
Make sure you insert the correct ﬂoppy at the correct time. Insert

the floppy correctly {see your owner’s manual if you do not know
howinsert the floppy correctly).
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Make sure the floppy drive door is closed after youinsert a floppy.

If you are sure the proper floppy is inserted correctly, and you still
have a read error, try tapping the floppy lightly against a hard sur—
face, such as a table top. Be careful not to damage the media,
though! .

The system does not boot from the BOOT floppy.
Make sure you insert the BOOT floppy. If you insert another floppy
instead, you do not see an error message, but the system still does
notboot.
'The BOOT floppy is shipped with a write protect tab so that you do
not accidentally erase it during the installation process. Ifyou erase
or damage the BOOT floppy, and youhave not made a backup copy,
call the SoftCare Support Center number to arrange for a new
BOOT floppy.
The systemwon’t boot from the hard disk
Youmay see a message such as:

panic; finit
or another kind of error message. Sometimes this happens because
you did not run a bad track scan during installation, and the boot
block was written on a bad track.

Whatever the reason, you must reinstall the XENTX system. If you
didn’t enter all the flaws furnished on a flaw map, do so this time.

If XENIX still won’t boot, run your system’s and disk’s hardware
diagnostics.

You forget to enter more bad tracks from a manufacturer furnished
flawmap. C

You can add more flaw locations to the bad track map any time you
are in System Maintenance mode. Follow these steps if you are still
in the installation procedure:

— Finish installingthe run time system.

— When you are prompted to continue instalting, or stop the
installation process, stop theinstallation process.

—~ Entersystem maintenance mode.
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— Runbadtrk to add the new flaws.
— Salvageany data (when prompted under badtrk).

— Runthe enstom utility to finish installing your system.
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Using DOS and XENIX On the Same Disk

3.1 Intreduction

Many users received the MS-DOS, or other closely compatible DOS,
operating system with their computer. This chapter explains how you can
still use DOS utilities, files, and applications after you install the XENIX
operating system. You can even access DOS files and directories from
XENIX.. You do not need to throw away your investment in DOS software,
or buy another computer just to run XENIX,

Several programs make this pogsible. The dos(C) utilities allow access to
DOS files on diskettes or on the DOS partition on the hard disk. These util-
ities are discussed later in this chapter. The utility which partitions the disk
is called fdisk(C) and is available in DOS and XENIX versions. The next
section explains how to use fdisk to run DOS and XENIX on the same hard
disk. Another section discusses installing XENIX on the hard disk along
with DOS. There is also a section explaining various booting
configurations, for users who mostly use XENIX and for users who mostly
use DOS.

3.2 Partitioning the Hard Disk Using fdisk

Each version of fdisk is documented in the respective operating system’s
manual. fdisk(C)isfound in the XENIX Reference.

fdisk is interactive and a menu displays your options. When you exit fdisk,
the utility asks you whether or not you actually desire to make the specified
changes, This feature lessens the chance of making a mistake. Here is an
example of an fdisk menu: .

1. Create Partition .

2. Change Active Partition

3. Delete Partition

4. Display Partition Table

5. Create XENIX Partition for Whole Disk

Enter Choice:

The fdisk utility allows you to set up separate areas (partitions} on your
hard disk for both operating systems. The hard disk is divided into tracks.

The number of tracks depends upon the size of the hard disk. A partition

consists of a group of tracks. One hard disk may contain up to four parti—
tions. Bach partition can have a different operating system and associated

directories and files. Not all operating systems can be used with fdisk.

The fdisk command allows you to specify which partition is “active™. This

means that when you turn on (boot) your computer, the operating system
installed in the active partition will start running, The XENIX partition
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must be active when you intend to use the XENIX operating system.

The fdisk command allows you to specify the number of tracks used by the

partition. This will vary according to the size of your hard disk. We recom—
mend using at least a 10 megabyte hard disk to run XENIX, The size of the

XENTX partition also depends on the number of software packages you

want to install. Refer to the custom(C) manual page for information on

the installing and removing packages from the three XENIX distribution

Systems. 6 megabytes is a good starting point. You can install the XENIX

Operating System package in this space, and have space for userfiles.

The fdisk command allows you to specify where the partition begins. fdisk
will not allow you to construct overlapping partitions, or a partition that
begins with abad track. You do not need to install XENIX in the first parti—
tion. When you are running XENIX, the device name of the partition run—
ning XENIXis /dev/hd0a. .

One option of fdisk tabulates the current state of the partitions (the
Display Partition Table option). This option lists, for cach partition,
whether the partifion is active, the first track, the last track, the number of
track used, and the associated operating system. If you enter the Display
Partition Table option and press RETURN to see the partition table, the
result may look like this:

PARTITION STATUS TYPE START END SIZE
1 A XENIX 001 800 800
2 © N DOS 801 1219 420

There are two ways to switch operating systems onc¢e you have set up
separate XENIX and DOS partitions. You can use a floppy diskette with
the files necessary to boot the DOS operating system. Because the XENIX
partition must be active for XENIX to operats, you cannot use a bootable
floppy to boot XENIX. You can use fdisk to change the current active par—
tition. This method is appropriate for an occasional change of the active
operating system. Turn the computer off. When you re—boot, the operat-
ing system associated with the active partition starts running, I is recom—
mended you use a boot floppy to boot the DOS operating systein, Booting
from a floppy is generally easier, faster and safer than constantly using
fdisk to change active partitions.

3.3 Installing XENIX on a DOS System

If you wish ta set up XENIX on a hard disk which previously contained only
DOS, first back up all the DOS files and directories. Run fdisk, under DOS,
and assign a partition to DOS, leaving enough disk space sothat XENIX has
at least 6 megabytes. Delete DOS from the pattition you will assign to
XENIX. It will display as Other when you display the Partition Table. Make
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anote of the tracks assigned 1o each operating system. Designate Other as
the active operating system.

Follow the installation procedure outlined in Chapter 2 of this guide to

install XENIX. During the installation procedure fdisk is invoked to parti—
tion the hard disk. Use fdisk, to duplicate the assignments made under

DOS and assign a partition which is at least 6 megabytes to XENIX. Youwill

see a message warning that the contents of the hard disk will be destroyed.

Don’t worry, you backed up the DO$ files in this area, and will restore them

later. This partition will contain XENIX. Designate “XENIX" asthe active

operating system.

Noze

Under XENIX, fdisk DOS partitions display as DOS while under
DOS, fdisk displays XENIX partitions as Other.

You can only create DOS partitions using DOS fdisk, and only XENIX
partitions using XENIX fdisk.

Be aware that DOS fdisk usually reports the size of the hard disk in
terms of cylinders.

Reboot the system using a DOS boot floppy in the floppy drive or use fdisk

to designate DOS as the active operating system, and reboot, You can rein—
stall your DOS files and directories in the separate partition anytime after

you have set up the DOS partition, and finish the XENIX installation. You

are then accessing the DOS partition and can reinstali DOS.

If you have an active XENIX partition and boot DOS from a floppy you can
transfer to C: to work with the DOS files.

3.4 Using XENIX and DOS With Tye HWera 1=

Your computer always boots the op! ) .on
the first hard disk. XENIX must b¢ U-‘% are
several ways to configure your systej ays

are discussed here.

One configuration consists of desig
partition. Youthen use aDOS boot%

‘l __3-:(.%0@:5 %
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to switch to the DOS area on the second hard disk, where D is the designa—
tion for the second hard disk.

Another method is to maintain a small DOS partition on the first hard disk.
The DOS partition is designated the active partition. In this configuration,
the computer always boots DOS. This requires changmg the active parti—
tion fo boot the XENIX operating system.

Note

Be sure to make a backup copy of your boot floppies if you use them
to boot your secondary operating system.

3.5 Removing An Operating System From the Hard Disk

You may find that you no longer need one of the operating systems
installed on your hard disk. If you want to delete an operating system, use
fdisk under both operating systems to delete the partition in question.
Deleting the partition removes the contents of that partition and leaves
unallocated space.

You can then reallocate that space by either adding another XENIX or DOS

" partition, or enlarging an existing partition. Enlarging a partition requires

reinstalling the operating system and (for a XENIX partition) remaking the

filesystem on the partition using mkfs(C). Refer to Chapter 7, “Using

Peripheral Devices,” of the XENIX Operations Gitide if you add a second

XENIX partition and want to designate this partition as a mounted filesys—
tem.

3.6 DOS Accessing Utilities

There is a set of other utility programs which help you bridge the two
operating systems. These are the XENIX commands, such as dosls and
doscat, desciibed in the XENIX manual page dos(C). These programs
allow you to access DOS files and directories which reside in a non—active
DOS partition while running XENIX. You can list, copy, move and view
the contents of files, and create directories. You may also be able to use
the XENIX dd(C) and diskep(C) commands to copy and compare DOS
floppies. The XENIX dtype(C) command tells you what type of floppies
youhave (various DOS and XENIX types).
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Note

You can not execute (run) DOS programs or applications under
XTENIX,

The XENIX Development System, with the cmerge compiler, has the capa—
bility of using the XENIX System to create and compile programs which

can be run under DOS operating systems. Refer to the XENIX C User’s

Guide appendix entitled “XENIX to MS-DOS: A Cross Development Sys—
tem” and the C Library Guide Appendix entitled “A Common Library for

XENIX and MS-DOS” for more on using XENIX to create DOS programs.
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Introduction

1.1 Overview

This guide introduces key concepts of the XENIX system by presenting
them in a tutorialformat.

Tt begins with a “demonstration” that explains an actual computer session,
including command usage and correcting typing errors. Basic concepts
such as files, commands, and pattern matchingare also introduced.

Finally, these and other concepts are applied to many “real world” exam-
ples, such as file manipulation, terminal configuration, process control,
and statusinformation.

Note

This guide should be read before the other XENIX documentation;
however, for more detailed discussions of all topics covered here,
comsult the oflier user’s and reference guidesin the set.

1.2 The XENIX System

The XENIX system consists of a general-purpose multi-user operating sys-
tem and over one hundred utilities and application programs. In addition
to the XENIX Operating System described in this guide, two other XENIX
system packages are available: the XENIX Development System and the
XENIX Text Processing Systern,

1.3 The XENIX Working Environment

The XENIX system is built around the XENIX operating system. The pur-
pose of an operating system is to efficiently organize and control the
resources of a computer so that they can be used by real people. These
resources include memory, disks, lineprinters, terminals, and any other
peripheral devices connected to the system. The heart of the XENIX sys-
ter is a “multi-user” and “multi-tasking” operating system. A multi-user
system permits several users to use a computer simultaneously, thus pro-
viding lower cost in computing power per user. A multi-tasking system
permits several programs to run at the same time and increases prodoc-
tivity because multiple programs can run simultaneously rather than in

sequence.

Because UNIX ™™ (and thus XENIX ) is an accepted standard for “high-
end” operating systems, a great deal of software is available for this
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environment. In addition, XENIX provides file access to the MS-DOST™
operating system, the most widely used 18-bit operating system in the
world. For systems that support DOS, XENIX provides commands that let
you access DOS format files and disks. The XENIX system also includes
several widely praised enhancements developed at the University of
California at Berkeley, and a visual interface similar to other Microsoft
productivity tool interfaces. .

Otker characteristics of the XENIX system include:

1-2

A powerful command language for programming XENIX com-
mands. Unlike other interactive command languages, the XENIX
“shell” isa full programminglanguage.

Simple and consistent naming conventions. Names can be used
absolutely, orrelative to any directoryin the file systern.

Device-independent input and output: each physical device, from
interactive terminals to main memory, is treated like a file, allowing
uniform file and device input and output.

A setof related text editors, in cluding a full screen editor.

Flexible text processing facilities, In XENIX , commands exist to
find and extract patterns of text from files, to compare and find
differences between files, and to search through and compare direc-
tories. Text formatting, typesetting, and spelling error-detection
facilities, as well as a facility for formatting and typesetting complex
tables and equations are also available.

A sophisticated “desk-calculator” program,

Mountable and dismountable file systems that permit addition of
floppy disks to the file system.

A complete set of flexible directory and file protections that allows
all combinations of read, write, and execute acoess for the owrner of
each file or directory, as well as for groups of users.

Facilities for creating, accessing, moving, and processing files and
directoriesin a simple and uniform way.
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Introduction

1.4 About This Guide
This guide is organized as follows:

Chapter 1, “Introduction,” gives an introduction and overview of the
XENIX system.

Chapter 2, “Demonstration,” gives you hands-on experience in using the
XENIX system. ' '

Chapter 3, “Basic Concepts,” explains the fundamental concepts that you
need to understand before you begin to use the system. Included here are
sections on the file system, naming conventions, commands, and input
and output.

Chapter 4, “Tasks” explains how to perform everyday tasks using
appropriate XENIX commands.
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Demonstration

2.1 Introduction

This chapter contains a demonstration run designed to help you getused to
the XENIX system, so that you can quickly start to make effective use of it.
It shows you how to login, how to enter at your keyboard, what to do about
mistakes in entering, how to enter commands and howto logout.

2.2 Before YouLogIn

Before you can log in to the system, your name must be added to the
XENIX user list. At that time you will be given a login name and a pass-
word. You may have to add your name yourself, or someone else may be
assigned this task; it all depends on the environment in which your system
is used, In any case, see the XENIX Operations Guide and mkus er(C) for
detailed information on adding users.

When you are given an account on the XENIX system you will also receive a
user name, a password, and alogin dlrectory Once you have these, all you
need is a terminal from which you can log in to the system. XENIX sup-
ports most terminals and youshould have no problem getting your terminal
to work with XENIX . Once again, see the XENIX Operations Guide for
more information on howto configure your terminal.

2.3 LoggingIn

Normally the system is sitting idle with a “login:* prompt on the terminal
screen. If the system displays nonsense characters when you enter text,
then your terminal is probably receiving information at the wrong speed
and you should check your terminal switches. If the switches are set
correctly, push the BREAK or INTERRUPT key a few times.

When you get a “login:™ message, enter your login name, then press
RETURN; the system will not do anything until you do. If a password is
required, you will be asked for it. The password that you enter does not
appear on the screen. This prevents others from viewingit. Do not forget
to press RETURN after you enteryour password. Nextyou see theline

TERM = (unknown)
Enter your terminal type (for example, ansi) and press RETURN,

A successful login produces a “prompt character”, a single character that
indicates the system is ready to accept commands. The prompt is usuallya
dollar sign ($) or a percent sign (%).
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Youmay also get alogin message such as:
Youhave mail

tellingyou that another system user has sent you mail.

2.4 Typing Commands

Once the prompt characier appears, the system isready to respond to com-
mands entered at the terminal, Tryentering:

date
followed by RETURN. The system responds by displaying somethinglike:
Mon Jun 16 14:17:10EST 1985

Do not forget to press the RETURN key after the command, or nothing will
happen. The RETURN key will not be mentioned again, but do not forget
--ithasto be entered at the end of each command line. On some terminals
RETURN may be labeled "ENTER" or "CR", but in all cases, the key per-
forms the same function.

Another command you might try is who, which lists the names of everyone

whoislogged in to XENIX . A typical display from the who command might
look somethinglike this:

you console Janlé 14:00
jos  tty0l Janle 09:11
ann  tty(2 Janl6 (09:33

The time, given in the fourth column, indicates when the user logged in;
ttynn is the system name for each user’s terminal, where nn is a unique
two-digit number. The console is the special name of the master terminal
thatis the default formost operations.

If you make a mistake entering the command name, you will see 2 message
on your screen. For example, if you enter:

whom
the system responds with the message:

whom: notfound
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Notethat case is significant in XENIX . The commands
who

and
WHO

are not the same; this differs from some operatmg systems, where case
doesnotmatter.

Now try d13play1ng a message on your screen using the echo command.

Type:
echo hello world

The echo command does what its name implies and echoes the rest of the
command line to your terminal:

hello world
Now trythis:

echo hello world >greeting.file
This time the echo command sends its output to a new file named
greeting.file, instead of to your terminal. Note the use of the greater-than
sign (> ) to “redirect” the output of the command. Now enter:

Is

to list just the name of the file. To look at the contents of displayit by enter-
ing:

cat greeting file
Here “cat” stands for concatenate, One purpose of the cat command is to
combine the contents of several files (that is, “concatenate”) and put them
in some new file. However, since your terninal display is treated like any
other file in XENIX , catis most commonly used to display the contents of
files on the screen. Therefore the above command sends the following out-
putto your terminal screen:

hello world
To remove greeting. file, enter:

rm greeting file
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Note that XENIX command names are often shortened to mnemonic
names., For example, ¢p is short for “copy”, Is is short for *“lList”, rm is
short for “remove”, cat is short for “concatenate”, mkdir is short for
“make directory”, and chmod is short for “change mode™.

2.5 Mistakes in Typing

T you make a mistake in entering while entering a command, there are two
ways to edit the line, provided you have not yet pressed RETURN. Pressing
the BKSP key causes the last character entered to be erased. Backspacing
with the BKSP key can erase characters back to the beginning of the line,
but not beyond, Thus, if you type badly, you can correct as you go. For
example, entering:

ddBKSPaieRETURN
is the same as

dateRETURN

The XENIX kill character, Cirl-u, erases all of the characters entered so
far on the current inputline. So, if theline is irretrievably fouled up, enter
Cirl-u and start the line over.

If you must enter 2 BESP or Ctrl-u as part of the text, precede it with a
backslash (\), so that the character loses its special ““erase™” meaning.
To enter a BKSP or Cirl-uin text, enter “\BKSP” or “\Ctrl-u”’. The system
always prints a new line on your terminal after your Ctrl-u, even if pre-
cededbyabackslash. Nevertheless, the Ctrl-uwill have been recorded.

To erase a backslash, backspace twice with the BKSP key, as in
“\BKSPBKSP”. The backslash is used extensively in XENIX to indicate
that the following character is in some way special. Note that the functions
performed by BKSP and Ctrl-u are available on all XENIX systems; how-
ever, the keys used to perform these functions may vary and can be set by
the user with stty (C).

2.6 Read- Ahezd and Type- Ahead

XENIX has full read-ahead, which means that you can type as fast as you
want, whenever you want, and XENIX will remember what you have
entered. If you enter any text while a command is displaying text on the
screen, your input characters appear intermixed with the output characters
on the screen, but they are stored away and interpreted in the correct
order. Therefore, you can enter several commands (i.e., “type ahead”)
one after another without waiting for the first to finish. Note that this does
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not work when you log in; type-ahead does not work until after you have
entered your password and the dollar sign ($) prompt appears.

2.7 Strange Terminal Behavior

Occasionally, your terminal may act strangely. You can often fix such
behavior by either turning your terminal off, then quickly turning it back
on, or logging out and logging back in; this will reset your terminal charac-
teristics. It is often helpful to enter a Ctrl-q. This restores terminals that
are (inadvertantly or otherwise) in a non-echoeing mode. Ctrl-s stops
display to the screen, Ctrl-q restarts display. If logging out and back in,
turning the terminal off and on, and entering Ctrl-q does not work, read
the description of the command stty{C) in the XENIX Reference Manual
for more information about setting terminal characteristics. Also, refer to
the nextsection, ‘“‘Stopping a Program.”

2.8 Stopping a Program

You can abort the execution of most programs and commands by pressing
the INTERRUPT key (perhaps called DEL, DELETE, Ctrl-¢, or RUBOUT
on your terminal). The BREAX key found on many terminals can also be
used. Inside some programs, like most text editors, entering INTERRUPT
stops whatever the program is doing without aborting the program itself,
Throughout this manual, when we say “send an interrupt’”’ we mean press
the INTERRUPT key.

2.9 Logging Out
To end a session with XENIX , you must log out. This is done by entering
Ctrl- d as the first character on aline. It is not sufficient jusi to turn off the

terminal, since this does not log you out. Some programs can also be
ended by entering Ctrl-d, so beware.
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Basic Concepts

3.1 Infroduction

This chapter will give you an understanding of the basic concepts you need
to function in the XENIX environment. After reading this chapter you
should understand how the system’s files, directories, and devices are
organized and named, how commands are entered, and how a command’s
input and output can be manipulated. This chapter begins with a discus-
sion of files.

3.2 Files

The file is the fundamental unit of the XENIX file system. In XENIX there
are really three different types of files: ordinary files (what we usually mean
when we say “file”’), directories, and special files. Each of these types of
files is described below.

3.2.1 Ordinary Files

Ordinary files typically contain textual information such as documents,
data, or program sources. Execulable binary files are also of this type, An
ordinary file is simply a named concatenation of 8-bit bytes. Whether
these bytes are interpreted as text characters, binary instructions, or pro-
gram statements is up to the programs that examine them. Every ordinary
file has the following attributes:

— A filename (not necessarily unique)

- A unique system number called an inode number

— Asizeinbytes

— A timeof creation

— A time of modification

— Atmeoflastaccess

— A setof access permissions
Files can be protected by assigning appropriate access permissions to
assure privacy and security. This is done by providing read-write-execute
permissions to files so that the user can control access by the owner, by a
group of users, and by anyone else. By default, the owner of a file is its
creator. The owner can read the file or write to it. By default, other users
can read a file owned by another, but not write to it. File permissions can

be altered with the chmod command. This command is discussed in
Chapter 4 of this manual.
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3.2.2 Special Files

Special files correspond to physical devices such as hard and floppy disks,
lineprinters, terminals, and system memory. They are called “device spe-
cialfiles”. These files are not discussed in this manual.

3.2.3 Directory files

Directory files are read-only files containing information about the files or
directories that are conceptually (but not physically) contained within
them. This information consists of the name and inode mumber of each file
or directory residing within the given directory. An inode number is a
unique number associated with any given file. All files on the system have
inode numbers. A name/inode number pair is called a link. The Is com-
mand is used to examine directory files and to list the information about the
files conceptually within the named directory. With the inode numb er, the
Is command can also find other information about a file.

The nesting of directories inside other directories is the way in which
XENIX implements its characteristic tree-siructured directory system.
Directories are discussed furtherin the next section.

Like ordinary files, directories can be protected by assigning appropriate
access permissions to assure privacy and security. This is done by giving
read-write-search permissions to directories so that the user can control
directory access by the owner, by a group of users, and by anyone else,
Write permission determines whether files can be added or removed from
a directory. By default, the owner of a directory is its creator, and the
owner can read, create or remove files within that directory. Similarly by
default, a user can read files within the directory of another, but not add or
remove files. As with file permissions, directory permissions can be altered
with the chmod command. Default permissions can be altered with the
nmaskcommand.

3.2.4 Directory Structure

With multiple users and multiple projects, the number of files in a file sys-
tem can proliferate rapidly. Fortunately, as mentioned earlier, XENTX
organizes all files into a tree-structured directory hierarchy. This tree
siructure should be thought of as a physical world in which the user can
move from place to place. “Places” are directories. Each user of the sys-
tem has his own personal directory. Within that directory, the user may
have directories or other subdirectories owned and controlled only by the
user.

When you log in to XENIX , you are “in” your directory. Unléss you take
special action when you create a file, the new file is created in your working
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directory. This file is unrelated to any other file of the same name in some-
one else’s directory. '

A diagram of part of a typical user directoryis shown in Figure 3-1.

adam eove mary
/ / \
text / \ text
text t emp

Figure 3-1 A Typical User Directory

In Figure 3-1, the usr directory contains each user’s own personal direc-" '
tory. Notice that Mary’s file named text is unrelated to Eve’s. This is not
important if all the files of interest are in Eve’s directory, but if Eve and
Mary work together, or if they work on separate but related projects, this
division of files becomes handy indeed. For example, Mary could print
Eve’stextbytyping:

pr /fusr/eve/text.
Similarly, Eve could find out what files Mary has by typing:

Is fusr/mary

3.3 File Systems

A file system is a set of files organized in a certain way. In XENIX , this set
of files consists of all available resources including data files, directories,
programs, lineprinters, and disks. Thus, the XENIX file system is a system
for accessing all system resources.

To logically structure the resources of the system, the XENIX file system is
organized hierarchically in an inverted “tree structure”. See Figure 3-2 for
an illustration of a typical tree-structured file system. In this typical tree of
files, the root of the tree is at the top and branches of the tree grow down-
ward. Directories correspond to nodes in the tree; ordinary files
correspond to “leaves”. If a directory contains a downward branch to
other files or directories, then those files and directories are “contained” in
the given directory. Itis possible to name any file in the system by starting
at the root (where the root is at the top) and traveling down any of the
branches to the desired file. Similarly, you can specify any file in the
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system, relative to any directory. Specification of these files dependson a
knowledge of the XENIX naming conventions, discussed in the next sec-
tion,

/ (root)
\

/ \
bin usr dev
/ / \ \
cmd / A tty
doug neil
/ \
7/ o \
mail news text data

Figure 3-2 A Typical File System

In the typical tree-structured file system of Figure 3-2, the “tree” grows
downward. The names bin, usr, dev, doutg, and reil all represent direc-
tories, and are all nodes in the tree. In XENIX the name of the root direc-
tory is given the one-character name, “/”, The names mail, news, text,
and data all represent normal data files, and are all “leaves” of the tree.
Note that the file cmnd is the name of a command that can be executed. The
name ¢y represents a terminal and is also represented in the trec.

3.4 Naming Conventions

Every single file, directory, and device in XENIX has both a filename and
an absolute pathname. This pathname is a map of the file or directory’s
location in the system. The absolute pathname is unique to all names in the
system; filenames are unique only within directories and need not be
unique system-wide. This is similar to someone whose “global” name is
John Albert Smith in a telephone directory, but who may be listed simply
as Johnin an office phone list.

3.4.1 Filenames

A simple filename is a sequence of one to fourteen characters other than a
slash (/). Every single file, directory, and device in the system has a
filename. Filenames are used to uniquely identify directory contents.
Thus, no two filenames in a directory may be the same. However,
filenames in different directories maybe identical.

Although you can use almost any character in a filename, it is best to
confine filenames to the alphanumeric characters and the period. Other
characters, especially control characters, are discouraged for use in
filenames. When a filename contains an initial period, it is “hidden”, and

3-4



Basic Concepts

is not displayed by the Ie command, However the Is—a command will
display the hidden filés. The dash (=) is used in specifying command
options, and should be avoided when naming files. In addition, the ques-
tion mark (?), the asterisk (*), brackets ([ and ]), and all quotation marks
should never be used in filenames, since they are treated specially when
eniering commands.

3.4.2 Pathmames

A pathname is a sequence of directory names followed by a simple
filename, each separated from the previous name by a slash. ¥ apathname
begins with a slash, it specifies a file that can be found bybeginning a search
at the root of the entire tree. Otherwise, files are found by beginning the
search atthe user’s current directory (also known as the working directory).
The current directory should be thought of as your location in the file sys-
tem. Think of it as a physical place. When you change your current direc-
tory you are movingto some other directory or place in the file system.

A pathname beginning with a slash is called a full (or absolute) pathname
because it does not vary with regard to the user’s current directory. A path-
name not beginning with a slash is called a relative pathname, because it
specifies a path relative to the current directory. The user may change the
current directory at any time by using the ed command. The user may
displaythe current directory by using the pwd command.

3.4.3 Sample Names

Some sample names follow:

/ " The absoluie pathname of the root directory of the
entire file system.

/bin ' The directory containing most of the frequently used
XENIX commands.

Jusr The directory containing each user’s personal direc-

tory. The subdirectory, /usr/bin contains frequently
used XENIX commands not in /bin. '

fdev The directory containing files corresponding to physi-
cal devices (e.g., terminals, lineprinters, and disks).

/dev/console  Thename of the system master terminal.

/dev/tty The name of the user’s terminal.
/lib The directory containing files used by some standard
commands,
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/tmp This directory contains temporary scratch files.

fustfjoe/project/A
A typical full pathname; this one happens to be a file
named A in the directory named project belonging to
the user named joe.

bin/x A relative pathname; it names the file x in subdirec-
tory bin of the current working directory. If the
current directory is /, it names /bin/x. If the current
directoryis /usr/joe, it names fusr/joe/bin/x.

filel Name of an ordinary file in the current directory.

‘When using the XENIX system, each user resides “in” a directoty called
the current directory. All files and directories have a “parent” directory.
This directory is the one immediately above, which “contains” the given

file or directory. The XENIX file system provides special shorthand nota—
tions for this directory and for the current directory:

The shorthand name of the current directory. Thus . /filexxx
names the same file as filexxx, if such a file exists in the current
directory.

The shorthand name of the current directory’s parent directory.
The shorthand name../.. refersto the directorythat is two levels
“above” the current directory

3.4.4 Special Characters

XENIX provides a patiern-matching facility for specifying sets of
filenames that match particular patterns. For example, examine the prob-
lem that occurs when naming the parts of a large document, such as a
book. Logically, it can be divided into many small pieces such as chapters
or sections. Physically, it must be divided too, since the XENIX editor vi
cannothandle really big files. )

Thus, you should divide a large document into several files. The points at
which the document is divided should follow a logical order. You might
have a separate file for each chapter:

chapl
chap?2
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Or, if each chapterisbroken into several files, you mighthave: . .

chapl.1l
chapl.2
chapl.3

;:.1-1ap2. 1
chap2.2

* Youcan then tell at a glance where a particular file fits into the whole. .

There are other advantages to a systematic naming convention that are not
s0 obvious. What if you want to print the whole book on the lineprinter?
Youcould enter:

Ipr chapt.l chapl.2 chap1.3.'...'

“but you will tire of this quickly and will probably even make miistakeés. For-

tunately, there is a shortcut: a sequence of names containing a common
pattern can be spemﬁed with the use of special cha.ractcrs The special
characters discussed in this chapter are: :

* Matches zero ormore characters -

[] Matches anycharacterinside the brackets

? Matches any single character
For example, you can enter:

Ipr chap*

The asterisk (*), sometimes called “star” or “splat” in XENIX , means
“zero or more characters of any type”, so this translates into ““send all files

whose names begin with the word “chap® to the lineprinter”.

This shorthand notation is not a unique property of the lpr command; it
canbe used in any command. - .

Using this fact, you can list the names of the files in the book by typing: .
Is chap* ' '
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This produces
chapl.1

chapl.2
chapl.3

The star is not limited to the last position in a filename; it can be used any-
where and can occur several times, A star by itself matches all filenames
not containing slashes or beginning with periods, so:

cat *
displays all files in the current directory on your terminal scréen.

The star is not the only pattern-matching feature available. Suppose you
want to print only chapters 1 through 4, and9. You can say:

Ipr chap[12349]*
The brackets ([ and ) mean “match any of the characters inside the
brackets.” A range of consecutive letters or digits can be abbreviated, so
you can also do this with:

Ipr chap[1-45]*
(Note that this does normatch forty-nine filenames, but only five.) Letters
can also be used within brackets: “[a~z]” matches any character in the
range “a” through “z”.
The question mark (?}matches any single character, so

Is ?
lists afl files that have single-character names, and

Is -1 chap?.1

lists information about the first file of each chapter (i.e., chapl.l,
chap2.1,...).

If you need to turn off the special meaning of any of the special characters
(*, 2, and [ ... ]) enclose the entire argument in single quotation marks.
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For example, the following command will print out only files named “?”
rather than all one-character filenames:

ls72*

Pattern-matching features are discussed further in Chapter 4 of the XENIX

User’s Guide, “The Shell,”

3.5 Commands

Commands are used to invoke executable programs, When you enter the
name of a command, XENIX reads the command line that you have
entered, looks for a program with the given name, and then executes the
program if it finds it. Command lines may also contain arguments that
specify options or files that the program may need. The command line and
command syntax are discussed in the next two sections.

3.5.1 Command Line

Whether you are entering commanads at a terminal, or XENIX is reading
commands from a file, XENIX always reads commands from command
lines. The command line is a line of characters that is read by the shell
command interpreter to determine what actions to perform, This inter-
preter, or “shell” as it is known, reads the nrames of commands from the
command line, finds the executable program corresponding to the name of
the command, then executes that program. When the program finishes
executing, the shell resumes reading the command line. Thus, when you
are entering at a terminal, you are editing a line of text called the
command- line buffer that becomes a command line only when you press
RETURN. This command-line buffer can be edited with the BKSP and
Ctrl-u keys. Pressing RETURN causes the command -line buffer to be sub-
mitted to the shell as a command line. The shell reads the command line
and executes the appropriate command. If you press INTERRUPT before
you press RETURN, the command-line buffer is erased. Multiple com-
mands can be entered on a single command line provided they are
separated by a semicolon (). For example, the following command line
prints out the current date and the name of the current working directory:

date ;pwd
Commands can be submitted for processing in “the background” by

appending an ampersand (&) to the command line. This mode of execu-
tion is similar to “batch” processing on other systems. Themain advantage
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to placing commands in the background is that you can execute other com-
mands from your terminal in the “foreground” while the background com-
mands execute. Thus:

du /fusr>diskuse&

determines the disk usage in the directory /usr, a fairly time-consuming
operation, without tying up your terminal. Note that the outputis placed in
the file diskuse by redirecting output with the greater-than symbol.
Redirection is discussed in Section 3.6.1.

3.5.2 Syntax
The general syntax for commands is as follows:

emd [switches1l arguments] [ filename][ ... ]
By convention, command names are lowercase. Swilches, also called
options, are flags that select various options available when executing the
command. They are optional and usually precede other arguments and
filenames. Switches consist of a dash prefix (—) and an identifying letter.
For example, the Is command’s =1 switch (pronounced ‘“minus ell” )
specifies a longdirectorylistingand the command

Is —r
specifies a directory listing in reverse alphabetical order. In some cases,
swiiches can be grouped to form a single switch argument. For example,
the command

Is -1l
is really a combination of two switches, where the —rl switch selects the
option that lists all files in the directory in both reverse alphabetical order
and with thelongformat. ‘
Someétimes multiple switches must be given separately, asin:

copy —a —v source destination
Here the —a switch tells the copy command to ask the user for

confirmation before copying the source to the destination. The —v switch
specifies the ‘“verbose” option, which reports copying as it happens.
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Other arguments, such as search strings, can also be given, asin:
grep” stringof text “outfile

In the above example, .
“string of text”

is a single argument and is the search string the grep command searches for
in the file outfile. filename is the argument that specifies the name of a file
required by the command

Most commands are executable programs compiled by the C compﬂer or
by some other language compiler. Some commands are executable com-
mand files called “shell procedures™, Shell procedures are discussed in
Chapter 4 of the XENIX User’s Guide, “The Shell.”

3.6 Input and Output

By default, XENIX assumes that terminal input comes from the terminal
keyboard and output goes to the terminal sereen. To illustrate typxcal com-
mand input and output, enter:

cat

This command now expects input from your keyboard, As input, it
accepts as many lines of text as you enter until you press Ctrl-d as an end-
of-file or end-of-transmission indicator.

For example, enter:

this.is two linesRETURN
of inputRETURN
Ctrl-d

When you press Ctrl-d, input ends. The cat command immediately out-
puts each line as you enter it. Since output is sent to the terminal screen by
default, that is where the two lines are sent. Thus, the complete session
will look like this on your terminal screen:

$cat

this is two lines
thisis two lines
of input

of input

$
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The flow of command input and output can be “redirected” so that input
comes from a file instead of from the terminal keyboard and output goes to
afile or lineprinter, instead of to the terminal screen. In addition, you can
create “pipes” to make the outputfrom one command become the input to
another. Redirection and pipes are discussed in the next two subsections.
When you use cat to send input to a file or pipe, the output is not sent until
the Ctrl-d end-of-transmission indicator is entered.

3.6.1 Redirection -

In XENIX a file can replace the terminal for either input or output. For
example:

Is
displays a list of files on your terminal screen. But if you say:
Is > filelist

a list of your files is placed in the file filelist (which is created if it does not
exist). The symbol for output redirection, the greater-than sign (>),
means “put the output from the command into the following file, rather
than display it on the terminal screen.” As another example of output
redirection, you can combine several files into one by capturing the output
of catin afile:

cat f1 f2 f3 > temp

The output append symbol (>>>) operates very much like the output
redirection symbol, exceptthatit means “add to the end of”. So:

cat filel file2 file3 >> temp

means “concatenate filel, file2, and file3 to the end of whatever is already
in fernp, instead of overwriting and destroying the existing contents.” A's
with normal output redirection, if femp doesn’t exist, itis created for you.

In a similar way, the input redirection symbol (<) means “take the input
for a program from the followingfile, instead of from the terminal” . Thus,
youcould make a script of editingcommands and put them into a file called
script. Then you could execute the commands in the script on a file by typ-
ing:

ed file < script
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As another example, if you vsed an editor to prepare a letter in the file
letter. txt, you could send it to several people with:

mail adam eve mary joe < letter.txt

3.6.2 Pipes

One of the major innovations of the XENIX system is the concept of a
“pipe™. A pipe is simply a way to connect the output 6f one command to
the input of another, so that the two run as a sequence of commands called
apipeline.

Forexample:
sort frank.txt pgeorge.txt hank.txt

¢ombines the three files named frank.ixt, george.txt, and hank.txt, then’
sorts the output. Suppose that you want to then find all unique words in
these files and view the result. Youcould enter:

sort frank.txt george.txt hank.txt > templ
mniq < templ > temp?2

more lemp?2

rm templ temp?2

But this is more work than is necessary. What you want is to take the out-
put of sort and connect it to the input of uniq, then take the output of uniq
and connectit to more. Youwould use the following pipe:

sort frank.txt george.txt hank.txt | uniq | more
The vertical bar character ( | ) is used between the sort and uniq com-
mands 1o indicate that the output from sort, which would normally have
been sent to the terminal, is to be redirected from the terminal to the stan-
dard input of the wniq command, which in turn sends its output to the
more command for viewing.

There are many other examples of pipes. For example, this command for-
mats and paginates alist of your files in three columns:

Is | pr -3
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The program we counts the number of lines, words, and characters in its
input, and whe prints alist of users currently logged on, one per line. Thus,
this command tells you the number of users who are logged in by counting
the number of lines that comes from the who command:

who | we -1
This command counts the number of files in the current directory:

Is [we -1
Notice the difference in output between we -1 and we. By default, we tells
youhow manylines, word and characters, there are in the input. However,
we -1tells you onlyhow manylines.
Any program that reads from the terminal keyboard can read from a pipe

instead. Any program that displays output to the terminal screen can send
inputto a pipe. Youcan have as many elernents in a pipeline as you wish.
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Tasks

4.1 Introduction

This chapter explains how to perform commeon tasks with XENIX . The
individual commands used to perform these tasks are discussed more
thoroughly in the XENIX Reference Manual,

4.2 Gaining Acces_s to the System

To use the XENIX system, you must first gain access to it by logging in.
When you log in you are placed in your own personal working area. Log-
gingin, changing your password, and logging cut are described below.

4.2,1 Logging In

Before you can login to the system, you must be given a system “account.”
Your name must be added to the user list, and you must be given a pass-
word and a mailbox. :

Depending on how your system is administered, you may have to add your
name to the user list yourself, or someone else may be assigned this task. If
you must add your own account to the system, see the XENIX Operations
Guide and mkuser(C) in the XBNIX Reference Manual for more informa-
tion. This section assumes your account has alreadybeen set up.

Normally, the system sits idle and the prompt “login&” appears on the ter-
minal screen. If your screen is blank, or displays nonsense characters,
press the INTERRUPT key a few times.

When the “login:” prompt appears, follow these steps:

1. Enter your login name and press RETURN. K you make a mistake,
press Ctrl-u to start the linc again. After you press RETURN the
word “Password:” appears on your screen. ' :

2. Enter your password carefully, then press RETURN. The letters do
not appear on your screen as you enter, and the cursor does not
move. If you make a mistake, press RETURN to restart the login
procedure.

If you have entered your login name and password correctly the “‘prompt
character” appears on the screen. This is usually a dollar sign($). The
prompt tells you that the XENIX system is ready to acccept commands

from thekeyboard.
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If you make a mistake, the system displays the message:

Login incorrect
login;

If you get this message, follow the above procedure again. You must enter
all the letters of your user name and password correctly before you are
given access to the system; XENIX does not allow you to correct your mis-
takes when entering your password.

Depending on how your system is set up, after you log in you may see a
“message of the day” that says something like “Welcome to XENIX”, or
an announcement thatis of interest to all users.

4.2.2 Logging Qut
The logout proce-dure is simple-all youneed to dois press:
Ctrl-d

alone on a line. In general, Ctrl- d signifies the end-of-file in XENIX , and
is often used within programs to signal the end of input from the keyboard.
In such cases, Ctrl-d will not log you out; it will simply terminate input to a
particular program if you are within that program. This means that it may
sometimes be necessary to press Ctrl-d several times before you can log
yourself out. For example, if you are in the mail program you must press
Ctrl-d once o exit the mail program, then again to logout.

4.2.3 Changing YourPassword
To prevent unauthorized users from gaining access to the system, each
authorized user must have a password. When you are first given an account
on a XENIX sysiem you are assigned a password by the system administra-
tor. Some XENIX systems require you to change your password at regular
intervals. Whether yours does or not, it is a good ideato change your pass-
word regularly to maintain system security. This section tells you how to
change your password. ‘ :
Use the passwd command to change your password. Follow these steps:

1. Eanter:

passwd

and press RETURN.
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The following message appears;

Changing password for user
Old password:

2. Carefully enter your old password. It is not displayed on the screen.
If you make a mistake, press RETURN. The message “Sorry”
appears, then the system promipt. Begin again with step 1.

3. Whenyouhave entered your old password the message:

New password:
appears. Enter your new password and press RETURN.
4. . The message:

Re-enter new password:

appears. Enter your new password again. If you make a mistake,
press RETURN. The message:

They don’t match; try again

appears, and you must begin again with step 1. When you have com-
pleted the procedure, the system prompt appears.

4.3 Configuring Your Terminal

On most systems, the primary monitor is already configured for use with
XENIX . However, other terminals of various types may be connected to a
XENIX system. Inthese cases it is important to know how to set terminal
options and how to specify the terminal you are using. You may also want
to change the standard configuration of the standard primary monitor. The
following section discusses these topics.

4.3.1 Changing Terminals

The terminal type is displayed each time you login. If you ever need to log
in to XENIX on a terminal of a type different than the terminal you nor-
mally use, you may need to change your environment by editing the . profile
file in your home directory. To do this, use a text editor to locate the tset
line that looks somethinglike this:

eval ‘tset -m :\?unknown -s.<r -QF
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Change unknown in this line to the terminal type of your terminal. For
example, if you normallylogin on a vt100 terminal, change the line to:

eval ‘tset -m AWtI10Q -s -r -QF
Each time you login you then see the message:
TERM = (vi100)

Press RETURN and the terminal type is set to vt 100, or enter another termi-
nal type and press RETURN,

4.3.2 Setting Terminal Optiorns -

There are a number of terminal options that can be set with the command
stty. When entered without parameters, stty displays the current terminal
settings. Forexample, typical output might look like this:

speed 9600 baud
erase b’ ; kill "’
even —nl

Each of the above characteristics can be set with stty. For more informa-
tion, see sty (C)in the XENIX Reference Manual,

4.4 Editing the Command Line

When you sit in front of a terminal and enter commands at your keyboard,
there are a number of special keys that you can use. The most useful ones
are described below.

4,4.1 Entering a Command Line

From your terminal, entering a command line consists of typing characters
then pressing RETURN. Once you have pressed RETURN the computer
reads the command line and commands specified on thatline are executed.
You may enter as many command lines as you want without waiting for
commands to complete, because XENIX suppotts type-ahead of charac-
ters. - '

4.4.2 Erasing a Command Line

‘When entering commands, typing errors are bound to occur, To erase the
current command line, press Ctrl-u.
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4.4.3 Halting Screen Output
In many cases, you will be examining the contents of a file on the terminal
screen, For longer files, the contents will often seroll off the screen faster
than you can examine them. To temporarily halt a program’s output to the
terminal screen, press Ctil-s. To resume output, press Ctrl-q.
4.5 Manipulating Files
File manipulation {creating, displaying, combining, copying, moving,
naming, and deleting files), is one of the most important capabilities an
operating system provides. The XENIX commands that perform these
functions are described in the following sections.
4.5.1 Creating a File
To credte a file and place textin it, use the editor i'i, described in Chapter2
of the XENIX User’s Guide, “vi: A Text Editor.” ¥f for some reason you
wish to create an empty file, enter;

> filename .
where filenate is the name of the empty file. In general, new files are
created by commands as needed.

4.5,2 Displaying File Contents

The more command displays the contents of a file one screenful at a time.
Ithasthe form: : : : . :

more options filenarie

more isuseful forlooking at a file when you do not want to make changes to
it. For example, to display the contents of the file memos, enter;

more Memos
more can be invoked with options that control where the display begins,
and howthe file is displayed.
These options include:
+linenumber

Beging the display at the line in the file designated by
linenumber. :
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+/text
Begins the display two lines before fexz, where text is a word or
number. If fext is two or more words, they must be enclosed in

double quotation marks.

- Redraws the screen instead of scrolling,

-T Displays control characters, which are normally ignored by
more.

To begin looking at the file memo at the first occurrence of the words “net
gain”, for example, enter:

more +/"net gain" memo
If the file is more than one screenful long, the percentage of the file that
remains is displayed on the bottom line of the screen. To look at more of
the file, use the following scrolling commands: ’
RETURN Scrolls downone line.
d Scrolls down one-half screen.
SPACE  Scrollsdown afull screen.
nSPACE Scrolls down # lines.
. Repeats the previous command.
Youcannot scrollbackward, toward the beginningof the file.
You can search forward for patterns in mere with the slash (/) command.
For example, to search for the pattern “net gain™, enter:
/net gain/ _
and press RETURN. more displays the message:
...skipping
at the top of the screen, and scrollsto alocation two lines above “net gain,”

If you are looking at a filc with more and decide you want to change thefile,
you can invoke the vieditor by pressing:

v

See Chapter 2 of the XENIX User’s Guide, ‘‘vi: A Text Editor,” for infor-
mation on using vi.

4-6



S

&

Tasks

more quits automatically when it reaches the end of a file. To exit more
before the end of a file, enter:

q

The head and tail commands display the first and last ten lines of a file,
respectively. They are useful for checking the contents of a particular file.

For example, to look at the first ten lines of the file memo, enter:

head memo
You can also spemfy howmany lines the head and tail commands display.
Forexample:

tail -4 memo
displays the last four lines of memo.
The eat command also displays the contents of a file. eat scrolls the file
until you press Ctrl-s to stop it. Pressing Ctrl- g will continue the scrolling.
cat stops automatically at the end of a file. If you wish to stop the display
before the end of the file, press INTERRUPT. To display the contents of
onefile, enter:

cat filel

To display the contents of more than one file, entex:

cat filel file? file3

4,5.3 Combining Files

The eat command is frequently used to combine files into some other new
file.

Thus, to combine the two files named filef and file2, into a new file named
bigfile, enter:

cat filel file2 >bigfile
Nete here that we are putting the contents of the two files into a new file

with the name bigfile. The greater than sign (> ) is used to redirect output
of the cat command to the newfile.
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You can also use catto append onefile to the end of another file. For exam-
ple, to append file I to file 2, enter:

cat filel >> fle2

The contents of file 7 are added to file2. filel still exists as a separate entity,

4.5.4 Moving a File

The mv command moves a file into another file in the same directory, or
into another directory.

Forinstance, to move a file named text to anew file named book, enter;
myv text book

After this move is completed, no file named fexr will exist in the working
direciory, because the filehasbeen renamed book,

To move a file into another directory, give the name of the destination
direciory as the final name in the mv command. For instance, to move filel
and file2 into the directory named /imp, enter:

mv filel file2 / tmp
The two files you have moved no longer exist in your working directory, but
now exist in the directory /fmp. The above command has exactly the same
effect as entering the following two commands:

mv filel /tmp/filel
mv file2 /tmp/file2

The mv command always checks to see if the last argument is the name of a
directory and, if so, all files designated by filename arguments are moved
into that directory.

4.5.5 Renaming a File

To rename = file, simply “move” it to a file with the new name: the old
name of the file is removed. Thus, to rename the file anon to johndoe,
enter:

mv anon johndoe

Note that moving and renaming a file are essentially identical operations.
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4.5.6 Copying a File

There are two forms-of the cp command: one in which files are copied into
a directory, and another in which a file is copied to another file. Thus, to
copy three filesinto a directory named filer, enter: :

cp filel file2 file3 filer

In the above command, three files are copied into the directory filer; the
original versions still reside in the working directory. Note that the
filenames are identical in the two directories. Like the mv command, ¢p
always checks to seeif the last argument is the name of a directory, and, if
so, all files designated by filename arguments are copied into that direc~

tory.
To create two copies of a file in your own working directory, you must
rename the copy.. To do this, the copy command can be mvoked as fol-
lows:

cp file filecopy
After the above command has executed, two files with identical contents
reside in the working directory. To learn how to copy dlrcctorles, see sec~
tlon 4.6.7, “Copyinga Dlrectory” laterin this chapter..
4.5.7 Deleting a File-
To delete or remove files, enter:

mm filel file2

In the above command, the files filel and file2 are removed from your
working directory.

The command:

rm —i filel file2
allows you to interactively remove files by asking you if you really want to
delete each of the files filel and file2. If you press y followed by a RETURN,

the given file is removed; if you press # the file is left untouched. This com-
mand is useful when cleaningup a directory that contains many files.
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4.5.8 Finding Files

The find command searches for files that have a specified name. find is use-
ful forlocating files that have the same name, or just for finding a file if you
have forgotten which directoryitisin.

The command has the form:
find pathname -name filename —print

The pathname is the pathname of the directory you want to search. find
searches recarsively, that is, it starts at the named directory and searches
downward through all files and subdirectories under the directory specified
in pathname.

The —name option indicates that you are searching for files that have a
specific filename. (There are other search conditions you can use with find;
see find(C) in the XENIX Reference Manual.)

Jfilename is the name of the file you are searchingfor.

The =print option indicates you want to print the pathnames of all the files
that match filename on your terminal screen. You may direct this output to
afile instead of your screen with the output redirection symbol, >. (There
are other actions that can be performed with find, such as removing and
moving files; see find(C) in the XENIX Reference Manual.) For example,
the {following command finds every file named memo in the directory
fusrijoe and allits subdirectories:

find fusr/joe —name memo —print

The output might look like this:

fusr/joe/memo
lusr/joe/accounts/memo
fusr/joe/meetings/memo
fusr/joe/mail/memo

4.5.9 Linking a File to Another File
The In command joins two files in different directories so that when the file
is changed in one directory, it is also changed in the other directory. This

can be useful if several users need to share information, or if you want a file
to appear in more than one directory. This command has the form:

In file newfile
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where file is the original file, and newfile is the new, linked file. For exam-
ple, the following command links memos in /usrfjoe to joememos in
fusrimary:

In /ust/joe/memos /usr/mary/joememos

Whenever /usr/joe/memos is updated, the file /usr/mary/joememos is also
changed,

When you link files a name is associated with an inode. An inode specifies
aunique set of data on the disk. One ormore names canbe associated with
this data. Thus, the above command assures that the files dirl/filel and
dir2{file2have identical contents.

There are three things that arenotimmediately obvious about linking files:

: 1 Linking large sets of files to other parallel files can save a consider-
able amount of disk space.

2. Linking files used by more than one person is risky, because any
party can alter the file and thus affect the contents of all ﬁles linked
toit.

3. Removing a file from a directory does not remove other links to the
file. Thus the file is not truly deleted from the system. For example,
if you delete afile that has 4 links, 3 links remain.

For more information about linking see In(C) in the XENIX Reference
Manual.

4.6 Manipulating Directories

Because of the hierarchical organization of the file system, there are many
directories and subdirectories in the XENIX system. Within the file system
are directories for each user of the system. Within your user directory you
can create, delete, and copy directories. Commands that let you manipu~
late directories are described in the following sections,

4.6.1 Printing the Name of Your Working Directoxy

All commands are executed relative to a “working” d1réctory The name
of this directory is glven by the pwd command, which stands for “print
working directory.” For instance, if your current Workmg directory is

fusrljoe, when you enter:

pwd
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youwill get the output:

fusr/joe
You should always think of yourself as residing “in” your working direc-
tory.
4.6.2 Listing Directory Contents
You can list the contents of a directory with the l¢ command, This com-
mand sorts the names of files and directories in a given directory, and lists
them in columns. If no directory name is given, lc lists the contents of the
current directory. Thele command has the form:

lc options name

For example, tolist the contents of the directory work, enter:

le work
Your output might look like this:

accounts meetings notes
mail memos todo

If no neme is specified, le lists the contents of the current directory, If
accountsis the current directory, for example, the command:

Ic
lists the names of the files and subdirectories in that directory.

The following options control the sort order and the information displayed
bythelecommand:

—a Lists all files in the directory, including the “hidden” files
(Glenames that begin with adot, such as. profile and .mailrc).

—-r  Lists names inréverse alphabetical order.
—t  Lists names in order of last modification, thelatest (most recently

modified) first. When used with the —r option, lists the oldest
first.
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-R Lists all files and directories in the current directory, plus each file
and directory below the current one. The “R” stands for “recur-
sive,”

—F Marks directories with a backslash(\) and executable files with an
asterisk (*).

TheIs command works much like the le command except thatit lists files in
vertical, rather than collumnar, form. The s ~] command gives a “long”

* listing of a directory, producing an output that might look something like
this:

total 501

drwsr—x——— 2 boris grpl 272 Apr 5 14:33 dirl
drwxr—x——~ 2 enid grpl 272 Apr 5 14:33 dir2
drwxr—x——— 2 irs grpl 592 Apr 6 11:12 dir3

—IW—r————— 1 olaf grp2 282 Apr 7 15:11 filel
—TW-r-———— 1 olaf gp2 72 Apr 7 13:50 file2
~rw—r———— 1 olaf grp2 1403 Apr 1 13:22 file3

Reading from left to right, the information given f oreach file or directory
includes:

— Permissions

— Number of links

— Ownmer

- Group

— Sizeinbytes

- Time oflast modification

- Filename

The information in this listing and how to change permissions are dis-
cussed below in Section 4.8, “Using File and Directory Permissions.”

For more information about listing the contents of a dxrectory, see Is{C)in
the XENIX Reference Manual.
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4.6.3 Creating a Directory
To create a subdirectory in your working directory, use the mkdir com-
mand. For instance, to create a new directory named phonenumbers, sim-
plyenter:

mkdir phonenumbers
After this command has been executed, a new empty directory will exist in
your working directory.
4.6.4 Removing a Directory
To remove a directory located in your working directory, use the rmdir
command. For instance, to romove the directory named phonenumbers
from the current directory, simply enter: -

rmdir phonenunibers
Note that the directory phonenumbers must be empty before it can be
removed; this prevents catastrophic deletions of files and directories. If
you want to live dangerously, it is possible to recursively remove the con-
tents of a directory using the rm command, but that will not be explained
here. Seerm (C) in the XENIX Reference Manual for more information,
4.6.5 Renaming a Directory

To rename a directory, use the mv command. Forinstance, to rename the
directory little. dir to big. dir, enter:

mv little.dir big.dir

This is a simple renaming operation; no files are moved.

4.6.6 Moving a Directory
The mv command also moves directories; This command has the form:
myv cldirectory newdirectory

where newdirectory is a directory that already exists.

4-14



&

Tasks

For example, to move the directory /[usrfjoefaccounts into
fusrfljoeloverdue enter:

mv fusr/joefaccounts /fusr/joe/overdue

The new pathname of /usri/joe/accounts is /usrfjoe/overduefaccounts,

4.6.7 Copying a Directory
The copy command copies directories. This cornmand has the form:
copy options olddir newdir

To copy all the files in the directory /usr/jae/memos into /usr/]ae/notes
enter:

copy /usr/joe/memos /usrt/joe/notes

The files in /usr/joe/memos are copied into /usr/]oe/nores The copy com-

. mand has the following options:

-1  Linksthecopied files to the original. 7

—m  Gives the copied files the same modification dates as the original
files.

—-r Copies the directory recursively, i.e., copies all the directories
underthe named directory.

4.7 Moving in the File System

When using the XENIX system, it helps to imagine alarge tree structure of
files and directories. Each. directory should be thought of as a place that
you can move into or out of. At all times you are “someplace” in the tree
structure. This place is called either your working directory or current
directory. The commands used to find out where you are and to move
around in the tree structure are discussed below.
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4.7.1 Finding QOut Where You Are
Your current location in the file system is the name of the working direc-
tory. You can find out this name by using the pwd command, which stands
for “print working directory.” For example, if you are in the directory /usr
then entering the command; ‘

pwd
prints out the name:

fusr

4.7.2 Changing Your Working Directory
Your working directory represents your location in the file system: it is
“where you are” in XENIX . To alter this location in the XENIX file sys-
tem, use the change directory (cd) command:

cd

This changes your working directory to your home directory. To move to
any other directory, specify that directory as an argument to cd.

Forinstance, the following command:

cd fusr
moves you to the /usr directory. Because you are always “in” your working
directory, changing working directories is much like “traveling” from
directory to directory. :
To move up one directory from your current directory, enter:

cd ..

For example, the above command would move you from the directory
lusrfjoe/workto fusr/joe. Similarly, the command:

cd ../..

would move you fram the directory /usr/joe/work to /usr, moving you up
iwo directories.
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4.8 Using File and Directory Permissions

The XENIX system allows the file owner to restrict access to files and direc-
tories, limiting who can read, write and execute files owned by him. To
determine the permissions associated with a given file or directory, use the
Is =I command. The output from the Is —1 command should look some-
thinglike this:

total 501

drwxr—x—— 2 boris grpl 272 Apr 5 14:33 dirl
drwxr—x——— 2 enid grpl 272 Apr 5 14:33 dir2
drwxr—x——- 2 iris grpl 592 Apr 6 11:12 dir3

~IW—T————— 1 olaf gmp2 282 Apr 7 15:11 filel
—rw-r————- 1 olat grp2 72~ Apr 7 13:50 file2
—TW—TI————— 1 olaf grp2 1403 Apr 1 13:22 file3

Permissions are indicated by the first ten characters of the output. The per-
missions for dirl, the first file in the above list, are: .

drwxr—x— -

The first character indicates the type of file and must be one of the follow-
ing: :

- Indicates an ordinary file.

d . Indicatesa directory. |

c Indicates a character special devxce such as a lineprinter or
terminal.

b Indicates a block special device such as ahard or floppy disk.

n . Indjcates a name special file (i.e., a semaphore used for con-

trolling access to some resource).

s Indicates a shared datafile,

P Indicates anamed pipe.
From left to right, the next nine characters are interpreted as three sets of
three permissions each. Each respective set of three indicates the follow-
ing permissions:

- Ownerpermissions

-~ Group i:ermissions

- Allotheruser permissions -
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Within each set, the three charactets indicate permission to read, to write,
and to execute the file as a command, respectively. For a directory, “exe-
cute” permission means permission to search the directory for amy
included files or directories.”

Ordinary file permissions have the following meanings:

T The fileisreadable.
w The file is writeable.
X Thefileis executable.

- Theindicated permission is not granted.
For directories, permissions have the following meanings:

T Files can be listed in the directory; the directory must also

have “x” permission.

w Files can be created or deleted in the directory; as with “r”,
the directoryitself must also have “x” permission.

X The directory can be searched. A directory must have *x”
permission before you can move to it with the cd command
(i.e., ed to it), access a file within it, or list the files in it.
Remember that a user must have “x” permission to do any-
thinguseful to the directory.

The following are some typical directory permission combinations:

d---eee- No access at all. This is the mode that denies access to
the directoryto a class of users.

drwx------ Allows access by only the owner to use lc, create files,
deleté files, access files (subject to file permissions),
and cd to the directory. This is the typical permission
for the owner of a directory.

drwxr-x--- Allows access by members of the group to usele, and
access files subject to file permissions. Group
members can cd to this directory, but cannot create or
delete files in it. This is the typical permission an
owner gives to others who need access to files in his
directory.

drwx--x--x With these permission settings users other than the
owner cannot use le but can ed to the directory, Other
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users can only access a file within this directory by its
exact name; they cannot use special characters. Files
cannot be created or deleted in the directory by any-
one except the owner. This mode is rarely used, but
can be useful if you want to give someone access to a
specific file in a directory without permitting access to
other files in the same directory.

This chapter discusses ordinaryfiles, executable files, and directories only.
For information about other types of files, see s (C) in the XENIX Refer-
ence Manual.
4.8.1 Changing Permissions
The chmod command changes the read, write, execute, and search per-
missions of a file or directory. This command is usefulif you have created a
file in one mode, but want to give others permission to read, write or exe-
cuteit. -
The chmod command has the form:
chmod instruction filename

The instruction segment of the command indicates which permissions you
want to change for which class of users. There are three classes of users,
and they are are indicated as follows: .

u User, the owner of thefile or directory

g Group, the group the owner of the file belongs to

o Other, allusers of the system

a Allclassesof users

There arethree types of permissions, as follows:

r Read, which allows permitted users to look at but not change or
delete the file.

w Write, which allows permitted users to change or even delete the
file. ' )

x FExecute, which allows permitted users to execute the file as a com-
" mand, :
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Forexample, assume file! exists with the following permissions:
_rw_r _____

In the above example, the owner of the file has read and write permission,
group members have read permission, and others haveno access at all.

To give filel read permission for ali classes of users, enter:

chmod a+r filel |
In the instruction segment of the command (a+1) the “a’ stands for ““all.”
The resulting permissions are:

-TW-r--T--

For fileI with the attributes:

The following command gives write and execute permissions to members
of agroup only: ' '

chmod g+wx filel

This command would alter the permission attributes so theylook like this:
—rw— —wx_ —

To remove write and execute permission by the user (owner) and group
associated with fileJ, enter: :

chmod ug-wx filel
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4.8.2 Changing Directory Search Permissions
Directories also have an execute permission. This attribute signifies search
permission, rather than execute permission, since directories cannot be
executed. If this permission is denied to a particular user, then that user
cannoteven list the names of the files in the directory.
For example, assume that the directory dir] has the following attributes:
drwxr-xr-x
To remove search permission for other users to examine dirl, enter:
chmod o-xr dirl

The new attributes for dirl are:

drwxr-z---

4.9 Processing Information

In many cases, files will contain information that you may want to process.
Various utility programs exist on XENIX to process information. A set of
these programs and their uses are described in the following sections.

4.9.1 Comparing Files

To compare two text files use the diff command to print out those lines that
differ between the files that you specity.

Forexample, suppose that a file named m7ier has the contents:
Now is the time for all good men to
Come to the aid of their party.

and that afile named women has the following contents:

Now is the time for all good women to
. Come to the aid of their party.

If this is the case, then the command:

diff men women
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produces the following results:

lel
< Now is the time for all good men to

> Now is the time for all good women to

A three-way difference listing can be created with the diff3 command. For
information about diff3 see diff3(C) in the XENIX Reference Manual.

4.9.2 Echoing Arguments

The echo command echos arguments to the standard output. For example,
entering:

echo hello
outputs:
hello

on the terminal screen. To output several lines of text, surround the
echoed argument in double quotation marks and press RETURN between
lines. A secondary prompt will appearuntil you enter the final double quo-
tation mark. Forexample, enter:

echo "Now is the time
For all good men

To come io the

Aid of their party."

This will output:

Now is the time
For all good men
To come to the
Aid of their party.

echo is particularly useful if you should ever program in the shell command

language. For more information about the shell, see Chapier 4, “The
Shell”, XENIX User’s Guide.
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4.9.3 Sorting a File -

One of the most useful file processing commands is sort. By default, sort
sorts the lines of a file according to the ASCII collating sequence (i.e., it
alphabetizes them).

Forexample, to sort a file named phonelist, enter:

sort phonelist

In the above case, the sorted contents of the file are displayed on the
screen. To create asorted version of phonelist named phonesort, enter:

sort phonelist >phonesort

Note that sort is useful for sorting the output from other commands. For
example, to sort the output from execution of a who command, enter:

who | sort >whosort

This command takes the output from who, sorts it, and then sends the
sorted cutput to the file whosort.

A wide variety of options are available for sort. For more information, see
sort(C) in the XENIX Reference Manual. :

4.9.4 Searching fora Pattern in a File

The grep command selects and extracts lines from a file, printing only
those lines that match a given pattern. For example, to print out all lines in
afile containingthe word “tty38”, enter:

grep ‘tty38" file

In general, you should always enclose the pattern you are searching for in
single quotation marks ("), so that special metacharacters. are not
expanded unexpectedlybythe shell,

As another example, assume that you have a file named phonelist that con-
tains a name followed by a phone number on each line. Assume also that
there are several thousand lines in this list. You can use grep to find the
phone number of someone named Toe, whose phone number prefixis 822,
asfollows:

grep ‘joe’ phonelist | grep ‘822-" >joes.number
grep finds all oceurrences of lines containing the word “joe” in the file

phonelist. The output from this command is then filtered through another
grep command, which searches for an “822—" prefix, thus removing any
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unwanted joes. Finally, assuming that a unique phone number for joe
exists with the “822-" prefix, that name and number are placed in the file
foes.number.

For more information about grep, its relatives fgrep and egrep, and the

iypes of patterns it can be used to search for (called regular expressions)
see grep (C) in the XENIX Reference Manual.

4.9.5 Counting Words, Lines, and Characters

we is a uillity for counting words in a file. The letters “wc” stand for word
count. Words are presumed to be separated by punctuation, spaces, tabs,
or newlines. we¢ also counts characters and lines; all thiee counts are

reported by default.

For example, to count the number of lines, words, and characters in the
file textfile, enter:

we textfile
Typical output describing lines, words and characters might be:
4432 18188 97808 textfile

To specify a count of characters, words, or lines only, you must use an
appropriate mnemonic switch.

To illustrate, examine the following three commands and the output pro-
duced by each:

we —¢ texifile
97808 textfile

we —w textfile
18188 texifile

wc -1 textfile
4432 textfile

The first example prints out the number of characters in textfile, the second
prints out the number of words, and the third prints out the number of
lines.
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4.9.6 Delaying a2 Process

The at program allows you to set up commands to be executed at a
specified time. It is useful if you want to execute a command when you are
not planning to be at your terminal, or even logged in.

The atcommand accepts standard input and has the form:

cat file | at time day

file is the name of the file that contains the command or commands to be
executed. fime is the time of day, in digits, followed by “am” or “pm.”
One- and two-digit numbers are interpreted as hours, three- and four-
digit numbers as hours and minutes. More than four digits is not permit-
ted.

day is optional, It is either a month name followed by a day number, or a
day of the week. If no day is specified, the command will be executed
today.

For example, if you want to find out what processes are running at 10 pm on
Tuesday, place the followingline in a filenamed use:

ps -a > fusr/myname/use

(See Chapter 2, “vi: A Text Editor,” of the XENIX User’s Guide for infor-
mation on creating and inserting text into files.)

Afteryouhave written out the file and returned to command level, enter:
cat use | at 10pm tues

Press RETURN. The XENIX prompt reappears and you may continue
working. At 10 pm on Tuesday, XENIX will execute ps —a and place the
outputin the file use. atisunaffected byloggingout.
To check what files you have waiting to be processed, use the at =1 com-
mand. at —=11lists the files the user owns to be processed, alongwith the fol-
lowinginformation:

— Thefile’sIDnumber

— The command invoking the file (at or hateh).

— The date and time the file will be processed
To cancel an at command, first check the list of files you have to be pro-

cessed and note the file ID number. Then use the at —=r command to
remove the file or files from the list.
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The at =rcommand has the form:
at -t number
Forexample:
at -r 504510300.a

removes file number 504510300.a, canceling whatever commands were
included in that file. A user can only remove his own files.

4.10 Controlling Processes

In XENIX , several processes can run at the same time. For example, you
may run the sort program on a file in the “background”, and edit another
file in the “foreground” while the sort program is running, Things that you
directly control at your keyboard are called foreground processes. Other
processes, which you can initiate but that you otherwise have little control
over, are called background processes. Atanyone time you can have only
one foreground process executing, but multiple background processes
may execute simultaneously. Controlling foreground and background
processesis the subject of this section.

4.10.1 Placing a Process in the Background

Nommally, commands sent from the keyboard are executed in strict
sequence; one command must finish executing before the next can begin,
Executing commands of this type are called foreground processes. A
background process, in contrast, need not finish executing before you give
your next command. Background commands are especially useful for
commands that may take a long time to complete.

To place a procéss in the background, enter an ampersand (&} at the end
of the command. For example, to count the number of words'in several
large files while simultaneously continuing with whatever else you have to
do, enter:

we filel file2 file3 >count&

QOutput is collected in the file count. If output were not put in count, it
would appear on the screen at unpredictable times as you continue with
your work.

When processes are placed in the background, you lose control of them as
they execute. For instance, entering INTERRUPT does nof abort a back-
ground process. You must use the kill command, described in the follow-
ingsection, instead.
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4.10.2 Killing a Process
To stop execution of a foreground process, press your terminal’s INTER-

RUPT key. This kills whatever foreground command is currently running.
To kill all your processes executingin the background, enter:

kill 0
Tokill only a specified process executing in the background, first enter:

ps

' ps displays the Process Identification Numbers (PIDs) of your existing
processes, for example:

PID TTY TIME CMD
3459 03 0:15 —sh

4831 03 1:52 cc program.s
5185 03 0:00 ps

In the above example, you might enter:
kill 4831
where 48311s the PID of the process that you want killed.

Note

Killing a process associated with the vi editor may leave the terminal
in a strange mode. Also, temporary files that are normally created
when a command starts, and then deleted when the command
finishes, may beleft behind after a killcommand. Temporary files are
normally kept in the directory /tmmp. This directory should be
checked periodically and old files deleted.

4.11 Getting Status Information

Because XENIX is a large, self-contained computing environment, there
are many things that you may want to find out about the system itself, such
as who is logged in, how much disk space there is, what processes are
currently running. This section explains the types of information available
from the system and how to getit. :
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4.11.1 Finding Out Who is on the System

The who command lists the names, terminal line numbers, and login times
of all users currently logged ontothe system. Forexample, enter:

who

This command produces something like the following cutput on your ter-
minal screen:

armnold tty02 Apr 7 10:02
daphne tty21 Apr 7 0747
elliot tty23 Apr 7 14:21
ellen tty25 Apr 7 08:36
gus ty26 Apr 7 09:55
adrian  tty28 Apr 7 1421

The finger command provides more detailed information, such as office
numbers and phone extensions. For more information, about using finger
see finger(C)in the XENIX Reference Manual.

4.11.2 Finding Out WhatProcesses Are Running

Because commands can be placed in the background for processing, it is
not always obvious which Processes you are responsible for. The ps com-
mand stands for “process status” and displays information about currently
running processes associated with your terminal. For instance, the output
from a ps command might look like this:

PID TTY TIME CMD .

10308 38 1:36 ed chap(2.man
49 38 0:29 —sh

11267 38 0:00 ps

The PID column gives a unique process identification number that can be
used to kill a particular process. The TTY column shows the terminal that
the process is associated with. The TIME column shows the cumulative
execution time for the process. Processes can be killed using the kill com-
mand. See section 4.10.2, “Killing a Process,” for information on how to
use the kil command.

To find 6ut all the processes running on the system, use the a option:

ps -a

4-28



- ™,

Tasks

To find out about the processes running on a terminal other than the termi-

nal you are using, use the -t option and specify the terminal number. For

example, to find out what processes are associated with terminal 13, enter:
ps -t13

For more information about ps and its options, see ps{C) in the XENIX

Reference Manual, :

4.11.3 Finding Out Lineprinter Information

You can find out the status of files you requested printed with the Ipstat

command. Ipstat displays information on an individual file or on all your

files waiting to be printed.

To find out the status of one file, youneed to know the “request ID.5’ ‘When

you make print requests using the Ip command, you find a request ID

displayed on your terminal screen. The request ID has the form: :
printer—idnumber

printer is the name of the printer your file will be printed on (check with

your sysiem manager for the names of printers available to you)} and

idnumber is aunique numberidentifying your file.

To find out the status of a particular file, enter:

Ipstat request 1D

Ipstat responds by displaying the date and time you made your print
request and the number of characters remainingto be printed. -

To find out the status of all your files waiting to be printed on the line-
printers, enter:

Ipstat

Ipstat responds by displaying the request IDs and status information for all
your files.

You can find out what files are waiting to be printed on a particular printer
byusinglpstatwith the - p option. This command hasthe form:

Ipstat -p printer

Ipstat responds by printing the request IDs and status information for all
the files waiting to be printed on the named printer.
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Formore information on Ipstat and its options, see Ipstat(C) in the XENIX
Reference Manual.

4.12 Using the Lineprinter

The XENIX lineprinter commands are easy to use and give you great flexi-
bility when you want to print a file. With a few simple commands, you can
print multiple copies of a file, cancel a print request, or ask for a special
option on a particular printer. Since the XENIX lineprinter system is
designed to be easily adapted to many different environments, check with
your system manager to find out what lineprinters and printer options are
available to you. .

4.12.1 Printing Files: Ip

To print copies of your files, you can use either the Ip command or Ipr,
These commands are equivalent. The examples in this section use Ip.

Forexample, to print one copy of a file named memo, enter:
lp memo

You can request that several files be printed. For example, to print three
filesnamed merno,report, and letter, enter:

Ip memo report letter
When you make print requests, Ip responds by displaying your “request
ID” on your terminal screen. Your request ID might look like this:

prd-532
The first part (pr4) is the name of the printer your file will be printed on.
The second part (532) identifies your file. Should you later wish to cancel
your print request or check its status, you will find it useful to remember
your request ID. For more information on these tasks, see sections 4.12.3,
“Canceling a Print Request,” and 4.12.4, “Finding Out the Status of A
Print Request: Ipstat.”

One copy of each file you named will be printed on the default destination
printer on your-systerm.

You can use Ip with pipes and other commands. The command to paginate
afileis pr. To paginate and print a file named texifile, enter:

pr textfile | Ip
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To sort, paginate, and print a filenamed datafile, enter; -

sort datafile | pr | Ip

4.12.2 Using Ip Options

The Ip command has several options to help you control the output from
your printer. .

You can specify the number of copies you want printed by using the
number option, -n. For example, to print two copies of a file named
report, enter:

lp report -n2
Another option, -d, specifies your file’s destination, that is, which printer
your file will be printed on. Check with your system manager for the names
of the printers available to you. To have two copies of a file named report
printed on a printer named quick, enter:

lp report -n2 -dquick
Other useful optionsinclude:

-¢  Makes a copy of the files you are printing. This prevents youfrom.
inadvertently removing or changingthe filebefore it is printed.

-m Sendsyoumail tellingyou your file has been printed,

-0 Spec:.ﬁes printer options. For example, you may be able to
request that your document be printed using 12 pitch type. Check
with your system manager to see what options are available for
each printer or groups of printers on your systeim.

-r  Removes your files after printing.

For more information on options available for lhc Ip command seeIp(C)
in the XENIX Reference Manual.
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4,12.3 Cancelling & Print Request: cancel

You can cancel a print request. For example, to stop printing a file with a
request ID of laser- 245, enter:

cancel laser-245

The cancel command immediately stops the file from being printed, even if
the printer has already begun the print request.

You can also use the cancel command to stop whatever is currently print-
mg on a particular printer, With ecancel, you can easily free up a printer to
prmt the next file, or stop it from printing strange output without contact-
Ing your systein manager.

For example, to cancel whatever file is currently printing on a printer
nained slow, enter:

cancel slow
If the file did not belong to you, mail will automatically be sent to the file’s
owner reporting that the print request was canceled.
4.12.4 Finding Out the Status of A Print Request: Ipstat
To find out the status of your files waiting to be printed, enter:
Ipstat

Ipstat gives output similar to:

prtl-121  chrisw = 450 Dec 15 09:30
laser-450 chrisw 4968 Dec 15 09:46

The first column shows the request ID for each of your files being printed ;
the second column is your login name. In the third column, the number of
characters to be printed is shown, and the fourth column lists the dates and
times you made your print requests.
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To learn the status of a particular file, use the Ipstat command with your
request ID. For example, to find out the status of a file with the request ID
of daisy- 256, enter:

Ipstat daisy-256
Ipstatdisplays the status of that file only.
You can also request the status of various printers on your system by using
the -p option or by giving the name of the particular printer you are
interested in.
To find out the status of all the printers on your system, enter:

Ipstat -p

To find out the status of a printer named guick, enter:
Ipstat -pguick 7

Ipstat displays the request ID and status information for each file currently -
waitingto be printed on the printer named guick.

Formore information on Ipstat and its options, see Ipstat(C) in the XENIX
Reference Manual,

4.13 Communicating with QtherUsers

Because the XENIX system supports multiple users, it is very convenient to

communicate with other users of the system. The various methods of com-
munication are described below.

4,13.1 Sending Mail

mail is a system-wide facility that permits you and other system users to
send and receivemail. To send mail to another user on the system, enter:

mail joe
where joe is the name of any user of the system. Following entry of the

command, you enter the actual text of the message you want to send. Entry
of text is terminated by pressing Ctrl-d.
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A complete session at the terminal might look like this on your screen:

mail —s "Meeting today” joe

There will be a meeting at 2:00 today
to review recent problems with the
new system.

Ctrl-d

Note the use of the —s switch to specify the subject of the message.
For practice, send mail to yourself. (Thisis not as strange as it might sound
— mail to yourself is a handy reminder mechanism.) You can also send a
previously prepared letter, and you can send mail to anumber of people all
at once. For more details, see Chapter 3, “Mail”, of the XENTX User’s
Guide, and mail(C) in the XENIX Reference Manual.
4.13.2 Receiving Mail
When you login, you may sometimes get the message:

you have mail
Toread yourmail, enter:

mail
A heading for each message is then displayed on your terminal screen.
When you press RETURN, the contents of the first message are displayed.
Subsequent messages are displayed, one message at a time, most recent
message first, each time you press RETURN. :
After each message is displayed, mail waits for you to tell it what to do with
the message. The two basic responses are d, which deletes the message,
and RETURN, which does not delete the message (so it will still be there the

next time youread your mailbox). To exit mail, enter: q, for “quit.” Other
responses are described in the XENIX Reference Manual under mail (C),

4.13.3 Writing to a Terminal

To write directly to another user’s terminal, use the write command. For
example, to write to joe’s terminal, enter:

write joe
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After you have executed the command by pressing RETURN, each subse-
quent line that you enter is displayed both on your own terminal screen and
on joe’s. To terminate the writing of text to joe, enter a Ctrl-d aloneon a
line.

The procedure for a two-way write is for each party to end each message

with a distinctive signal; normally (o) for “over’’; when a conversation is
about to be terminated use the signal (oo) for “over and out.*

4.14 Using the System Clock and Calendar
There are several XENIX commands that will tell you the date and time, or

display a calendar for any month or year you choose. The following sec-
tions explain these commands.

4.14,1 Finding Ont the Date and Time
The date command displays the time and date. Enter:
date

The date and time are displayed.

4.14.2 Displaying a Calendar

The cal command displays the calendar of any month or year you specify.
This command has the form:

cal month year
Forexample, to display the caléndar for March, 1952 enter:
cal 3 1952 '
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The resultis:
March 1952

SMTuWTh F §

1
23 45 678
910 1112 13 14 15
16 17 18 19 20 21 22
2324 2526 27 28 29
30 31

The month must always be expressed as a digit. To display the calendar for
an entire year, leave out the month. The year must always be expressed in
full; the command “cal 85 displays the calendar for the year 85, not 1985,

4.15 Using the Auntomatic Reminder Service

An automatic reminder service is normally available for all XENIX users,
Once each day, XENIX uses the calendar command to examine each
user’s home directory for a file named calendar, the contents of which
mightlook somethinglike this:

1/23 David’s wedding
2/9 Mira’s birthday
3/30 Paul’s birthday
427 Meeting at 2:00
9/1 Karen’s birthday
10/3 License renewal

calendar examines each line of the calendar file, extracting from the file
those lines containing today’s and tomorrow’s dates. These lines are then
mailed to youto remind you of the specified events.
4,16 Using Another User’s Account
You can easily access another user’s files, regardless of the permission set-
tings, with the su command. The su procedure resembles logging in, and
you must know the other user’s password.
Forexample, to become user Joe, enter:

su joe
and press RETURN. When the password prompt appears, enter Joe’s pass-

word. To cancel the effect of the sn command and return to yoar own
account, press Ctrl-d.
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4.17 Csalculating

The be command invokes an interactive desk calculator that canbe used as
if it were a hand-held calculator. A typical session with be is shown below.
Comments explain what action is performed after each input line..

/* This is a comment */

123.456789 + 987.654321 f* Add and output */
1111.111110

9.0000000 ~ 9.0000001 /* Subtract and output */

—.0000001

64/8 /* Divide and output */
8

1.12345678934 * 2.3  /* Note precision */
2.58395061548

19%4 /* Find remainder */

3

3°4 /* Exponentiation */

81

2/1%2 /* Note precedence */
4

2/(1*2)  /* Note precedence again */.
1

X = 46,5 /* Assign value to x *f

y = 525 /* Assign value to y */
X + y + 1.0000 /* Add and ocutput *f

100 00060

obase=16 /* Set hex output base */

15 /* Convert to hex ®f

F

16 /* Convert to hex *f

10

64 /* Convert to hex *f

40

255 /* Convert to hex */

FF

256 /* Convert to hex *f

100

512 /* Convert to hex *f

200

quit/* Must type whole word */

Also available are scaling, function definition, and programming state-
ments much like those in the C programming language. Other features
include assignment to named registers and subroutine calling. For more
information, see Chapter 5, “be: A Calculator”, XENIX User's Guide.
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Appending see Qutput
Appending files 4-8
Argument
switch see Switch
Asterisk (*)
filename, nse avoidance 3-5
filename wildcard 3-8
pattern matching functions 3-7
at command 4-25 )
at -r command 4-25

B

Background process 4-26, 4-27

ampersand (&) operator 4-26
Backslash (1)

erasing 2-4

escape character 2-4
BACKSPACE key

: _erasure fonction 2-4

- r literal 2-4

I satch processing see Command
L)

be command
calculation 4-37

/bin directory
contents 3-5

Binary file see File
BESP key
command-line buffer editing 3-9
Block special device 4-17
Brackets ([ )
filename, use avoidance 3-5
pattern-matching functions 3-8
BREAX key
program stopping 2-5
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Directory
access permission se¢ Permission
/bin see /bin directory
changing 4-16
command see cd command
composition 3-2
copying 4-15
creating 4-14

current directory see Current directory

description 3-2

/dev see /dev directory
diagram 3-3

file see File
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filenarne
see also Filename
required 3-4
.——-._ _unique to directory 3-4
{ Y /lib see /lib directory
K listing 4-13
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logging in result 3-3
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nesting 3-2
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pathname required 3-4
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recursive listing 4-13
removing 4-14
renaming 4-14
search permission see Permission
/tmp see /tmp directory
ftty see /ity directory
user contrel 3-2
fusr see fusr directory
working directory see Current directory
Displaying a file 4-5
Division see Calculation

Double quotation marks see Quotation marks,

double (")

— E

echo command 2-3, 4-22
description, use 2-3
egrep see grep command
Entering error correction 2-4
Exponentiation
see Calculation
see be

F

ferep see grep command
File

access
control 3-1
last access time 3-1
— permission see Permission
/ " addition see creation
i . alphabetizing see sorting
" appending 4-8
attributes 3-1
binary file 3-1
combining 4-7
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File {continued)
comparing 4-21
composition 3-1
copying 4-9¢
creating 4-5
creation
permission see Permission
time 3-1
write permission control 3-2
defined 3-1
deleting 4-9
deletion
write permission control 3-2
directory see Directory
displaying 4-5, 4-7
editing see vi
filename see Filename
inode number see Inode number
linking 4-10
listing 3-2
manipulation 4.5
modification time 3-1
moving 4-8
name see Filename
pathname
printing 4-16
required 3-4

pattern search see Pattern matching facility

permission 4-17
see also Permission
changing 4-19
listing 4-13
protection 3-1
removal 4-9
renaming 4-8
scratch file directory 3-6
size in bytes 3-1
sorting 4-23
special file see Special file
temporary file see Temporary file
types designated 3-1
Filename
asterisk (*) wildcard 3-8
characters’ use restrictions 3-4
description 3-4
example designated 3-6
long listing 4-13

question mark (?) representatlon 3-8

required 3-1, 3-4

unique to dlrectory 34
File system

defined 3-3

diagram 3-4

organization 3-3
find command 4-10
Finding a file 4-10
finger command 4-28
Foreground process 4-26, 4-27
Full pathname see Pathname
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Greater-than sign (>}
file combination 4-7
output redirection 3-12
redirection symbaol 2-3

grep command 4-23

Group permission see Permission

H

head command 4-7
Home directory 4-16

I

Inode number
defined 3-2
link see Link
Is command 3-2
required for file 3-1, 3-2

Input
keyboard origin 3-11
redirection se¢ Redirection
termination 4-2

INTERRUPT key
command-line buffer cancellation 3-9
foreground process killing 4-27
logging in, nonsense character removal 2-1
program stopping 2-5

K

Kill
character see Ctrl-u
command 4-27, 4-28
Killing a process 4-27

L
I command 4-13
-1 option
function 3-10
le command 2-3, 4-12
listing 2-3

14

Ic command 2-3, 4-12 (continued)
Less-than symbol (<)

input redirection 3-12
Alib directory

contents 3-5
Line

counting see¢ we¢ command
Lineprinter

status information 4-29
Link

command see In command

defined 3-2

description 4-11

long listing 4-13
Linking files 4-10
Listing

see le command

see 1 command

directory contents 4-12.
In command 4-10, 4-11
Logging in

Login directory

new user 2-1
Login message 2-2
Login name
new user 2-1

Login procedure 2-1, 4-1

nonsense character removal 2-1

prompt character 2-1

terminal behavior remedy 2-5

type-ahead restriction 2-5, 4-1
Logging out

procedure 2-5, 4-2

terminal behavior remedy 2-5
Ip command

-c option 4-31

cancel 4-32

-d option 4-31

Ipstat command 4-32

-m option 4-31

-u option 4-31

-0 option 4-31

-r option 4-31

request 1D 4-30

use with pipes 4-30

use with pr command 4-30
Ipr
lpstat 4-32, 4-33
Ipstat command 4-29
Is command

function 3-2

inode number use 3-2



IV

M

Mail
d command 4-34 .
exit
q command 4-34
message
deletion 4-34
display 4-34
prompt 4-34
q command
exit 4-34
reading 4-34
reminder service 4-36
-5 option 4-34
sending 4-33
you have mail message 2-2
Make directory see mkdir command
mkdir command 4-14
more command 4-5
Move see mv command
mv command 4-8, 4-14
directory moving 4-14

N

Named pipe 4-17
Name special file 4-17

O

{0), write command message end 4-35
(o), write command message end 4-35
Option
configuration 3-10
-grouping 3-10
multiple options
grouping see grouping
separate listmg 3-10
position 3-10
terminal 4-4
Ordinary file see File
Output '
appending
procedure 3-12
symbol (>>) 3-12
control 4-5
file reception 2-3
redirection 2-3, 4-7
see alsa Redirection
resumption 4-5
terminal screen destination 3-11

Index

P

Parent directory
description 3-6
shorthand name 3-6

passwd command 4-2

Password
changing 4-2
invisible on screen 2-1
logging in 2-1
new user 2-1

Pathname
absolute pathname

example 3-6

required 3-4

slash (/) significance 3-5

unique to system 3-4
defined 3-5

full pathname see absolute pathname

relative pathnamie -
defined 3-5
example designated 3-6
structure 3-5
Pattern matching facility
cancellation 3-8
characters 3-7
description 3-6
grep command 4-23
Period {.)
filename use 3-5
working directory change 4-16
Permission
block special device notation 4-17
change 3-2
denial notation 4-18
directory permission
assignment 3-2
change 3-2, 4-19
combinations designated 4- 18

file creation, deletion notation 4-18

file listing notation 4-18
notation 4-17
search notation 4-18
search permission 4-21
write permission 3-2
execute notation 4-18
file permission
change 3-1
denial notation 4-18
execute permission 4-18

file creation, deletion notation 4-18

file listing notation 4-18
file protection 3-1
notation 4-17

read notation 4-18
required 3-1
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Permission (continued)
file permission (continued)
write notation 4-18
iisting 4-17
notation 4-17
read notation 4-18
search notation 4-18
symbols designated 4-17
type 4-17
user class specification 4-20
write notation 4-18
PID
process identification number 4-27, 4-28
Pipe
function 3-13
procedure 3-13
symbol (|) 3-13
Pipeline
defined 3-13
Printing
Print working directory see pwd command
Process
background see Background process
foreground see Foreground process
Process identification number see PTID
status 4-28
Program stopping 2-5
Prompt character 2-1, 4-1
ps command 4-27, 4-28
pwd command 4-11, 4-16

Q

q comrmand
mail
exit 4-34
Question mark (?)
filename, use avoidance 3-5
pattern-matching functions 3-8
single character representation 3-8
Quit see ¢ command
Quotation marks, double (") 3-5
Quotation marks, single *)
filename, use avoidance 3-5
grep command 4-23
pattern matching cancellation 3-8

R

r character, read permission notation 4-18
-1 option 3-10

-R option, recursive listing 4-13
Read-ahead 2-4

Redirection
input redirection
procedure 3-12
symbol (<)} 3-12
output redirection 4-7
symbol (>) 2-3, 3-12
Reference Manuat
directory removal information 4-14
linking information 4-11
sort command information 4-23
stiy information 4-4
terminal characteristics setting 2-5
Relative pathname see Pathname
Reminder service
automatic 4-36
Remove directory 4-14
Remove see rm command
Renaming a file 4-8§ -
Request ID
Ip command 4-30
RETURN key
command execution 2-2, 4-4
command-line buffer submittal 3-9
mail, message display 4-34
ru command 2-3, 4-9
rmdir command 4-14
RUBOUT key, program stopping 2-5

S

-s option

mail, subject specification 4-34
Screen
see Scrolling screen
see Terminal screen
Scrolling

commands

more 4-6
control 4-5
screen
stopping 4-5

Search permission see Permission
Search strings

example designated 3-11
Searching for a file 4-10

example designated 3-11
Semaphore 4-17
Semicolon (;)

command separation 3-9
Shell

command interpretation 3-%

echo command 4-22
Single quotation marks

see Quotation marks, single (*)
Slash (/)

pathname significance 3-5
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sort command 4-23
Special characters

designated 3-7

pattern maiching 3-6
Special file

description 3-2
Shared data file 4-17
Status

command s¢¢ ps cornmand

information procedures 4-27
stty command

terminal setting 2-5, 4-4
Subdirectory 4-16
Subtraction see Calculation
Switch

defined 3-10

regulations see Option
System

basic concepts 3-1

characteristics 1-2

composition 1-1

iree-structured directory system 3-2

T

tail command 4-7
Temporary file
directory (/tmp) 4-27
kill command warning 4-27
Terminal
- changing 4-3
name designation 2-2
options setting 4-4
resetting 2-5
strange behavior remedy 2-5
writing to see write command.
Terminal screen
output see Output
scrolling screen see Scrolling screen
ftmp directory 3-6, 4-27
contents 3-6
tty, terminal system name 2-2
Type-ahead 2-4, 4-4
Typing error correction 2-4

U

ugo, permission classification 4-20
umask command

directory permission change 3-2
User

addition 2-1

classification 4-12

Index

User (continued)

mail see Mail

new user 2-1

permission see Permission
Jusr directory

contents 3-5
Jusr/bin directory

contents 3-5

\Y%

-v option
function 3-10
Vertical bar ([}
pipe symbol 3-13

w

w character
dn‘ectory penmssmn notation 4- 18
file permission, write notation 4-18
wc command 3-14, 4-24
word count 3-14
who command 3-14, 4-28
logged in users Hst 3-14
Word counting see wc command
Working directory see Current directory
write command 4-34
message end
(o) 4-35
{o0) 4-35

X

x character
directory permission search 4- 18
file permission, execute notation 4-18
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Introduction

1.1 Overview

The XENIX operating system is a powerful system of programs, which
allows you to accomplish a full spectrum of tasks, from developing high-
level and assembly language programs to creating, editing, and typeselling
documents. To keep this powerful system running smoothly, the XENIX
system requires careful control of its operation and a regular schedule of
maintenance. This guide explains how to operate and maintain the XENIX
operating system on your computer, ensuring maximum performance with
the least number of system problems.

This guide also explains how to expand a XENIX system with a Micnet net-
work. A Micnet network allows serial communication between other
XENIX systems in your work environment. The Micnet programs and
commands include the metutil program, which is used to install the net-
work, and the mail, rcp, and remote commands, which are used to pass
messages, files, and commands over the network.

See Chapter 9, “Building A Micnet Network” for a complete explanation
of this facility.

1.2 The System Manager

Every XENIX system should have one person in charge of system mainte-
nance and operation. In this guide, that person is called the system
manager. Itisthe system manager’s dutyto ensure the smooth operation of
the system and to perform tasks that require special privileges.

Depending on the size of the sysiem and the number of users on the 5yS-
tem, a system manager’s job can be anything from a once-a-week task to a
full-time job. Even if the system is small, the systern manager should faith-
fully perform each required maintenance task, since sloppy maintenance
can affect XENIX performance.

All tasks in this guide are presented from the systern manager’s point of
view, but many can also be accomplished by ordinary users. Since some of
the tasks dramatically change the system’s operation, we recommend that,
whenever possible, the system manager perform these tasks. This can
preventunwanied or unnecessary changes to the system.

1.3 The Supef— User Account

"The super-user account is a special account for performing system mainte-
nance tasks. It gives the system manager unusual privileges that ordinary
users do not have, such as accessing all files in the system, and executing
privileged commands. Many of the tasks presented in this gitide require
that the system manager be logged in as the super-user. To do this, the sys-
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tern manager must know the super-user password created during the instal-
lation of the XENIX system (see the XENIX Installation Guide).

Users who are authorized to act as the super-user, including the system
manager, should log in as the super-user only when it is necessary to per-
form a system mainténance task. Even if the system manager is the only
person using the system, he should create a user account for himself and
use it for day-to-day work, reserving the super-user account for system
maintenance tasks only.

The number of individuals who are given the super-user password should
be kept to aminimum, Misuse of the super-user powers by naive users can
result in aloss of data, programs, and even the XENIX system itself.

1.4 The Keyboard -

Many keys and key combinations have special meanings in the XENIX sys-
tem. These keys and key combinations have special names that are unique
to the XENIX system, and may or may not correspond to the keytop labels
on your keyboard. To help you find the special keys, the following table
shows which keys on a typical terminal correspond to XENIX system keys.
A list for your particular terminal is in keyboard(HW).

In this table, a hyphen (-) between keys means “hold down the first key
while pressingthe second.”

XENIX Name Keytop Action

BREAK Delete Stops current action and
returns to the shell. This
key is also called the
INTERRUPT or
DELETEkey.

BACKSPACE  Backspace Deletes the first charac-
ter to the left of the cur-
SOT.

Ctrl-d Ctrl-d Signals the end of input
from the keyboard; also
exits current shell or imi-
tiates the “logout” pro-
cedure if the current
sheliis the login shell.

Ctrl-h Erase Deletes the first charac-
ter to the left of the cur-
sor. Also calied the
ERASEXkey.
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Ctrl-q Ctrl-q Restarts printing after it
has been stopped with
Ctrl-s,

Ctrl-s. Ctrl-s Stops printing at the

standard output device,
for example a terminal.
Does not stop the pro-
gram,

Cul-u Ctrl-u Deletes all characters on
- - the current line, Also
called the KILL key.

Ctrl-\ Ctrl-\ Quits current command
and creates a core file
{Recommended for
debugging only). See -
core(F) for more infor-
mation.

ESCAFE Esc Exits the current mode;
for example, exits insert
mode when in the editor
vi.

RETURN Retumn Terminates a command

: line and initiates an
action from the shell,

Many of these special function keys can be modified by the user. See
stty(C) for more information. :

1.5 Abont This Guide

The tasks presented in this guide range from simple ones requiring very lit-
tle knowledge about XENIX , to quite complex tasks requiring extensive
knowledge about XENIX and your computer,

Each chapter explaiﬁs the tools and knowledge you need to complete the
tasks described in that chapter. In some cases, you may be required to
refer to other manuals, such as the XENIX User’s Guide.

Chapter 1, “Introduction,” introduces this guide.

Chapter 2, “Starting and Stopping the System,” explains how to start and

stop the XENIX system and how to log in as the super-user, the XENIX
system’s special system manager account.
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Chapter 3, “Preparing XENIX for Users,” explains howto create accounts
for the users who work on your system, how to assign groups, and how to
manage user IDs.

Chapter 4, “Using File Systems,” explains how to create and mount file
systems, how to sef permissions, and how to keep the system secure.

Chapter 5, “Maintaining File Systems,” explains how to maintain free
space on the root file system and other file systems.

Chapter 6, “Backing Up File Systems,” explains how to create backup
copies of the root file system and other file systems. .

Chapter 7, “Using Peripheral Devices,” explains how to add terminals,
printers and other peripheral devices.

Chapter 8, “Solving System Problems,” explains how to solve system prob-
Iems such as 2 jammed lineprinter or a forgotten password.

Chapter 9, “Building a Micnet Network,” explains how to create a multiple
system mailing network with Micnet.

Appendix A, “XENIX Special Device Files,” presents a list of the XENIX
system special files, and explains how to use these files when creating and
maintaining file systems.

Appendix B, “XENIX Directories,” presents a list of commonly used
XENIX directorics and logfiles.
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Starting and Stopping the System

2.1 Introduction
This chapter explains how to start and stop the XENIX system. It also
explains how to login as the super-user.
2.2 Starting the System
Starting a XENIX system requires more than just turning on the power.
You must also perform a series of steps to initialize the system for opera-
tion. Starting the system requires: '

- Loadingthe operating system

— Cleaningthe file system (if the system was improperly stopped)

- Choosingthe mode of system operation

The following sections describe each of these procedures.

2.2.1 Loading the Operating System

The first step in starting the system is to load the operating system from the
computer’s hard disk. Follow these steps:

1. Turn on power to the computer and hard disk. The computer loads
the XENIX bootstrap program and displays the message:

Boot
2. Press the RETURN key. The bootstrap program loads the XENIX
operating system.

When the sjstem is loaded, it displays information about itself and checks
to see if the “root file system™ (i.e., all files and directories) is clean. Hitis
clean, you may choose the mode of operation. If not, the system requires
you to clean the file system before choosing.
2.2.2 Cleaning the File System
Youmust clean the file system if the system displays the message:

Proceed with cleaning (vorn)?

This message indicates that the system was not stopped properly as
described in the section, “Stopping the System”, given later in this
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chapter. The XENIX operating system requires a clean file system to per-
form its tasks.

To clean the file sysiem, enter y (for “yes’) and press the RETURN key.
The system cleans the file system, repairing damaged files or deleting files
that cannot be repaired. It reports on is progress as each step is com-
pleted. At some point, it may ask if you wish to salvage a file. Always
answer by enteringy and pressing the RETURN key.

When cleaning is complete, the system usually asks you to choose the
mode of operation, butit may also display the message:

** Normal System Shutdown **

 ** Safe to Power Off **
** Press Any Key to Reboot **

If it displays this message, youmust reload the system. You can do thisby
pressing any key or resetting the computer and repeating the steps given in
the previous section. For instructions on how to reset your computer, see
the hardware manual provided with the computer.

2.2.3 Choosing the Mode of System Operation

Youmay choose the mode of XENIX operation as soon as you see the mes-
sage:

Type CONTROL-d to continue with normal startup,
(or give the root password for system maintenance):

The system has two modes: normal operation and system raintenance
mode. Normal operation is for ordinary work on the system. This is the
mode you should choose to allow multiple users to log in and begin work.
System maintenance mode is a specialized mode reserved for work to be
donebythe system manager. Tt doesnot allow multiple users.

To choose normal operation, press the Ctri-d key. The system displays a
startup message and begins to execute commands found in the command
file fetc/rc described in Chapter 8, “Solving System Problems.” When the
commands are finished, the system displays the “login:” prompt. Youmay
then log in as a normal user, as decribed in the XENIX Infroduction to
XENIX , or asthe super-user, as described in the next section.

2-2



Starting and Stopping the System

To choose system maintenance mode, enter the super-user’s password
(sometimes called the “root password”) and press the RETURN key. The
system displays the message of the day and the maintenance mode prompt
{(#). The commands in the /efc/rc file are not executed. {Choose system
maintenance mode only if you must do system maintenance work that
requires all other users to be off the system. )

2.3 Logging In As the Super-User
Many system maintenance tasks, when performed during normal opera-
tion, require that you log in as the super-user. For example, you must be

logged in asthe super-user to stop the system.

Before you may log in as the super-user, you need the super-user pass-

. word. Youalsoneed to seethe “login:” message on yourterminal’s screen.

Ifyou do not see this message, press the Ctrl-d key until it appears.

Tolo gin as the super-user, follow these steps:

1. When you see the “login:” message, enter the super-user’s login
name

root

and press the RETURN key. The system prompts you for the super-
user’s-password.

2. Enter the super-user’s password and press the RETURN key. The
system does not display the password as you enter it, so enter each
letter carefully. :

The system opens the super-user account and displays the message of the
dayand the super-user prompt (#). . :

Take reasonable care when you are logged in as the super-user. In particu-
lar, you should be very careful when deleting or modifying files or direc~
tories. Avoid usingwildcard designators in filenames and frequently check
your current working directory. Small errors can cause annoying and
unwanted changes to the system and user files. Some errors can cause irre-
trievable damage to a file or the system.

You can leave the super-user account at any time by pressing Ctrl-d.

2-3



XENIX Operations Guide

2.4 Stopping the System

Stopping the XENIX system takes more than just turning off the computer.
You must prepare the system for stopping by using either the shutdown or
the haltsys command. The followingsections describe each command.

2.4.1 Using the shutdown Command

The shutdown command is the normal way to stop the system and should
be used whenever the system is in normal operation mode. It warns other
users that the system is about to be stopped and gives them an opportunity
to finish theirwork.

To stop the system with the shutdown command, follow these steps:

1.

Log in as the super-user (see the section “Logging in as Super-
User” in this chapter). The system opens the super-user account
and displays the message of the day and the super-user’s prompt.

Enter:
lete/shutdown

and press the RETURN key. The system loads the command which
in turn prompts you for the number of minutes you wish to elapse
before the computer stops:

Minutes till shutdown? (0-15):

Enter any number from 0 to 15 and press the RETURN key. The sys-
tem displays a warning message at each terminal, asking logged n
users to finish their work and log out. Assoon asall users are logged
out or the specified time has elapsed, the system closes all accounts
and displays the message:

** Normal System Shutdown **

** §afe to Power Off #*
** Press Any Keyto Reboot **
and stops.

Youmaynow turn off the computer.
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2.4.2 Using the haltsys Command

The halisys command maybe used to halt the system immediately. In gen-
eral, it should be used only when no other users are on the system or when
the systeri is in system maintenance mode. .

To stop the system with the haltsys command, follow these steps:

1. Login as the super-user (not required when in system maintenance
mode). The system opens the super-user account and displays the
message of the day and the super-user prompt.

2. Enter:

[etc/haltsys

and press the RETURN key. The systemn displays the message:

** Normal System Shutdown **
. ** Safe to Power Off **
** Press Any Keyto Reboot **
and stops.

Youmaynow turn off the hard disk and computer.
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Preparing XENIX for Users.

3.1 Introdunction
User accounts help the XENIX system manager keep track of the people
using the system, and control their access to the system’s resources.
Ideally, each user should have a user account. Each account has a unique
“login name” and “password” with which the user enters the system, and a
“home directory’”’ where the user does his work.
It is the systermn manager’s job to create accounts for all users on the system.
It is also the manager’s job to maintain user accounts by changing user
passwords, login groups, and user IDs when necessary.
This chapter explains how to:

— Add user accounts to the system

— Change an account’s password

— Force new passwords

— Create agroup

— Change an account’s login group

— Change an account’s user ID

—. Remove user accounts from the system

The following sections describe each in detail.

3.2 Adding a User Account

You may add a user account to the system with the mkuser program. The
program créates a new entry in the XENIX system’s /etc/passwd file. This
entry contains information about the new user, such aslogin name and ini-
tial password, that the system uses to let the user log in and begin work,
The program also creates a home directory for the user, a mailbox for use
with the mail command, and a .prefile or . login file which containg XENIX
commmandsthat are executed when the user logsin.

To create a new user account, follow these steps:

1. Login asthe super-user.
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Enter:
mkuser

and press the RETURN key. The system displays the following mes-
sage:

Add ausertothe system
Do you require detailed instructions? (y/n):

Enter the letter y (for “yes’), if you want information about the pro-
gram, otherwise type the letter # (for “no”). Enter g (for “quit’)
only if you wish to stop the program and return to the system. If you
type a “q” to any ‘“(y/n)” prompt, the program will stop and no
changes willbe made.

When the program continues, it prompts you to enter the new user’s
login name:

Enternewuser’slogin name:

The login name is the name by which XENTX will know the user. Itis
usually a short version of the user’s actual name, typed in lowercase
letters. For example, either “johnd” (a first name and last initial) or
“idoe™ (a first initial and last name) is customary for the user John
Doe.

Enter the new name, and press the RETURN key. The program now
prompts you for information about the new user’s group name and
group number.

A group name is the name of the group of users to which the new
user will belong. Users in a group have access to a common set of
files and directories. The group name is optional. If not given, the
XENIX system’s common group “group” (with group ID 50) is
used.

The program prompts:
Do you want to use the default group? (y/n):

If you enter “‘y”, the user’s group name will be “group” and the
group ID number will be 50.
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Fyouenter “n”, the program responds with alist of existing groups:
Existing groups are:
Group “group” (50): demo vdemo cdemo
Do you wantto use one of these groups? (y/n):

L1195

If you enter either “y” or “n”, you are asked which group you want
to use. Enter the name of the group. Youmay create a new group by
enteringin the newname.

Next, you are prompted for a group number, The group ID, or
number, maybe any number from 50 to 30000 thatisn’t already used
for another group.

Afterenteringthe grotip name and ID, you are prompted for the ini-

.tial password.

Enter password:

The initial password is the password you assign to the new user. The
user will use the initial password to enter the account for the first
time. Once in the account, the user should create a new password
for himself, one that is hard to guess. (See the section “Changing
Your Password™ in Chapter 4 of the Introduction to XENIX .}

Enterthe password, and press the RETURN key.

Next, you are prompted for a shell type. You see a list and brief
explanation of the available shells (sh, vsh, csh, rsh, and uucp
login) and the prompt: ;

ENTER Shell type (1, 2, 3, 401 5) and press
RETURN:

sh is the standard (Bourne) shell. vsh is the menu driven “visual”
shell, eshis the c-shell rsh is the restricted shell, and uuep login is
an entryin /usr/lib/uucpfuncico enablingloggingin to the system via
wucp. For more information, see vsh (C) in the XENIX Reference

Guide.

Enter the desired shell number and press RETURN. After you have

entered the shell type, the program prompts you for a comment:

Please enter Comment e e
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A comment is information about the new user, sach as a depart-
ment name and phone extension. Although, the comment is
optional, it is useful if the finger command is often used to display
information about users. If given, the comment must be no more
than 20 characters loag, including spaces. It must not contain any
colons (:). The example

John Doe, 123
shows the reeommended form for acomment.

Enter the comment. Make sure it is 20 characters orless. If youdo
not wish to enter a comment, just press the RETURNkey.

The program now displays what you have entered and the special
user entry that it has created for the newuser. This entryis copied to
the special sysiem file /etc/passwd. Theentryshowsthelogin name,
the password (encrypled), the user ID, the group ID, the comment,
the user’s home directory, and the startup program. Items in the
entry are separated by colons (). (For a full description of each
item, see passwd(M)in the XENIX Reference Manual.)

The program then gives you an opportunity to change the user
name, password, group, orcomment:

Username is “johnd”, user I is 2001.
Group name is “group”, group number is 50.
Comment field is: John Doe, 123

Shellis “/bin/csh”

Do you want to change anything? (y/n):

Enter the lettery (for “yes”) and press the RETURN key, if you wish
io change something. Enter  (for “no™) and skip to the next step if
you wish to complete the new account. (Enter g, for “quit”, only if
you wish to leave the program and abort the new account.)

If you enter y, the program prompits for the item you wish to change:

username
password
group
comment
shell

Enter the name of the item you wish to change and press RETURN.
After you have changed an item, you see the complete list of items
and are asked if you wish to make other changes. When you are
finished with any changes, the program adds the user.
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11. The program displays the message:
Password file u_pdated
. followed by a description of the actions it has taken 1o add the new
~ user account to the system. The program then asks if you wish to
add another user to the system.

12. Entery if you wish to add another user, Otherwise, eriter 7 to stop
the program and return to the super-user prompt.

A usercan loginto a new account assoon asitis created. For details see.the
Introduction 1o XENIX .

3.3 Changing a User’s Password

'Normally, an ordinary user can change the password of his own account

with the passwd command (see the Introduction to XENIX ). Sometimes,
however, it may be necessaryfor the super-user to change the password for
him, for example, if the user has forgotten his password and cannot get
into the account to change it. The super-user may change the password of
any user (including himself) with the passwd command.
To change a password, follow these steps:

1. Login asthe super-user.

2. Enter: -

passwd login- name

{(where login-name is the user’s Iogr.n name) and press the RETURN
key. The command dlsPlays the message

New password:
3. ZInterihe new password and press the RETURNkey. The command
- does not display the password as you type it, so type carefully The
command then prompts you to enter the password again:

Retypenew password:

4,
Enter the password again and press the RETURN key.

To see how an ordinary user can change his own password with the passwd
command, see the Introduction to XENILX
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3.4 Forcing a NewPassword

From time to time, a user account may need a higher level of security than
ordinary. Since the security of any account depends its password, it is
important to keep the password as secret as possible. One way to provide
greater security is to force users to change their passwords on a regular
basis.

You can force users to change their passwords by using the pwadmin com-
mand. This command automatically dates each password and requires the
user to provide a new password when the specified number of weeks have
passed. The command also requires users to wait a minimum number of
weeks before allowing them to restore their previous password, Touse the
pwadmin command, you must login as the super-user.

You can enable password aging for a specified user by usingthe —a option.
Enter:

pwadmin —a login-name

where login-name is the login name of a user. The user will then be
required to wait a minimum number of wecks before he can change his
password, and will be forced to change his password after 2 maximum
number of weeks have elapsed. The —~a option uses the default minimum
and maximum values found in the /etc/default/passwd file.

You can choose your own minimum and maximum number of weels by
using the —min and —max options. For example, a common pair of
minimum and maximum values is 2 and 8. To set the minimum and max-
imum dates, enter:
" pwadmin -min rum -max num login- name

where num is a number in the range 0 to 63, and login- name is simply the
login name of the user whose password you are administering. Note that
the minimum and maximum cannot both be 0, and that the minimum must
notbegreater than the maximum.

If you are unsure of the current minimum and maximum values for a pass-
word, you can displaythembyentering:

pwadmin -d login- name

This command does not change the current values.

3-6
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If youwish to force a user to change his password immediately, enter:
pwadmin -f login-name
Theuser is prompted on his nextlogin to supply a new password.

When a password no longer requires extra security, you can remove the
current minimum and maximum values for the password by entering;

pwadmin -n login-name
The system will no longer prompt for changes.

For more information about password aging, see pwadmin(C) and
passwd{M) in the XENIX Reference Manual.

3.5 Creating a Group

A groupis a collection of users who share a common set of files and direc-
tories. The advantage of groups is that users who have a common interest
in certain files and directories can share these files and directories without
revealing them to others. Initially, all users belong to the common system
group named “group™, but you can create new groups by modifying the
XENIX system file /etc/group using a XENIX text editor.

To create a new group, you need to choose a group name and a group
identification number (group ID). You also need to make a list of the users
in the new group. The group name may be any sequence of letters and
numbers up to eight characters long, and the group ID may be any number
i the range 50 to 30000. Both the group name and ID must be unique, i.e.,
they must notbe the same as any existing group name orID.

‘Tocreateanew group, followthese steps:

1. Login asthe super-user.
2. Displaythe contents of the /etc/groupfile by entering:
cat /etc/group .
and pressing the RETURN key. The cat command displays the con-
tents of the /etc/group file, The file contains several entries, each
defining the group name, group ID, and users for a group. Each
entryhas the form:

group- name:.group-ID:users
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The users are shown as a list of login names separated by commas
(,). For example, a typical file maylook like this:

other:x:1:demo
sys:x:2:
group::50:johnd,suex

3. Check the /etc/group file entries to see that the group name and ID
youhave chosen are unique.

4, If the group name and ID are unique, invoke a XENIX text editor
(see the XENIX User’s Guide) and specify /etc/group as the file to
edit.

5. Locate the last line in the file, then insert the new entry in the form
given above. For example, if you wish to create a group named
*shipping” with group ID “142” and users “johnd”, “marym”, and
“suex”, enter:

shipping::142:johnd, marym, suex
6. Exitthe editor.

To make sure you have entered the group names correctly, use the
grpcheck command to check each entry in the /etc/group file. If the new
entryis free of errors, no other changes to the file are required.

You can create any number of new groups. Each group may have any
number of members. Furthermore, any user may be a member of any
number of groups. Multiple group membership is especially convenient
for users who have interests that span a variety of areas.

If a user is a member of several groups, he can gain access to each group by
usingthe newgrp command. See the Introduictionto XENIX for details.
3.6 Changing a User’s Login Group

When a user logs in, the system automatically places the user in his “login
group”. Thisis the group given by the groupID in the user’s /etc/passwd file
entry (see the section “Adding a User Account” in this chapter). You can
change the user’s login group by changing the group ID. To change the
group ID you need the group ID of the new login group, and you need to
know how to use a XENIX text editor (see the XENIX User’s Guide).

To change the group 1D, follow these steps:

1. Login asthe super-user.

3-8
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2. Use the ed command to change the current directory to the /erc
directory. Enter:

ed fete
3. Usethecp command to make acopy of the /erc/passwd file. Enter:
' cp passwd passwd+ '
4. Tnvokeatexteditor and specify /etc/passwd+ asthefile to edit,

5. Locate the desired user’s password entry. Each entry begins with
the user’slogin name.

6. Locate the user’s group ID number in the user’s password entry. Itis
the fourth item in the entry. Items are separated by colons (:). For
example, the entry:

 marym:9iKlwp:205:50:Mary March, 122:/usr/marym:/bin/sh
has group ID““507,

7. Delete the old group ID and insert the new one. Be sure youdo not
delete any other portion of the user’s password entry.

8. Exittheeditor.
9. Usethemvcommand to savethe old /ete/passwd file. Enter:
mv passwd passwd-

10. Use the mv command to make the edited file the new /ete/password -
file. Enter:

my passwd+ passwd

You can make sure you have entered the new login group correctlybyusing
the pweheck command. I the new entryis correct, no other changes to the
file are required.

You must not change the group IDs for system accounts such as ““cron” and
“root”, System accounts are any accounts whose user IDs are less than
200. The user ID is the third item in the password entry.

Note that changing a user’s login group does not change the “group owner-
ship” of his files. Group ownership defines which group has access to a
user’s files. If users in the new group wish to access the user’s files, you
must change the group ownership with the chgrp (for “change group”)
command. For details, see the section “Changing Group Ownership™ in
Chapter4.
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3.7 Changing a UserID

Sometimes it is necessary to change the user ID in a user’s account entry to
allow a user to access files and directories transferred from other comput-
ers. In particular, if a user has different accounts on different computers
and frequently transfers files and directories from one computer to
another, the user IDs in each of his account entries must be made the same.
You can make them the same by modifying the account entries in the

letc/passwd file.
To change a user ID, follow these steps at every computer for which the
user has an account:
1. - Login asthe super-user.
- 2. Use the ¢d command to change the current directory to the /eic
- directory. Enter: ‘
cd fetc
3. Usethe ¢p command to make a copy of the /etc/passwd file_ Enter:
cp passwd passwd+
4. Ig:)ke a XENIX text editor and specify /etc/passwd+ as the file to
edit.
5. Locate the user’s account entry. Each entry begins with the user’s
login name.
6. Locate the current user ID. TheIDis the third item in the entry. For
example, the entry:
marym SiKlwp:205:50:Mary March, 122:/usr/marym:/bin/sh
has auserID “205”. Substitute thenewuserID for the old one.
7. Exitthe text editor.
8.
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9. Use the mv command to make the edited file the new /etc/passwd
file. Enter:

mv passwd+ passwd

No other changes to the file are required.

In most cases, you can change the nser ID to the same number as the user’s
most-used account, But the new number must be unique at every system
for which the user has an account. If there is any conflict (for example, if
the number already belongs to another user on one of the systems), you
must choose anewnumber. You can choose any number greater than 200.
Just make sure it is unique, and that you copy it to all systems on which the
user has an account.

Oncea user sID has been changed, you must change the “user ownership”
of the user’s files and directories from the old user ID to the new one. You
can do this with the chown (for ‘“‘change owner”’) command described in
Chapter 4, “Using File Systems.”

Forexample, tochange the ownership of johnd’s home directory, enter:
chown johnd /usr/johnd

Note that you may use the find command described in Chapter 6, “Backmg
Up File Systems,” to locate all files and directories with the user’s old user

3.8 Removing a User Account

It is sometimes necessary to remove a user account from the system. You
canremaove a user account with the rmuser program. The program deletes
the user’s entry from the /etc/passwd file and removes the user’s home
directory and mailboxz.

Before you can remove the user account, you must remove all files and
directories from the user’s home directory, or move them to other direc-
tories. If you wish to save the files, you may use the tar command to copy
the files to a floppy disk (see the section “Copymg Files to a tar disk” in
Chapter 6).

To remove a user account, follow these steps:

1. Login asthe super-user.
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Enter:
cd fusrflogin-name

and press the RETURN key to change to the user’s home directory.
The login- name mustbe the user’s login name.

Make sure that you have made copies of all important files and
directoriesin the user’s home directory.

Use the rm (for “remove’”) command to remove all files and direc-
tories from the user’s home directory. This includes any files that
begin with a period (.). Directories can be removed by using the —r
(for “recursive) option of the rm command. For example, the
command:

rm -r bin -
removes the directorynamed bin and all files within this directory.

After removing all files and directories, make sure the user’s mail-
boxisempty. Enter:

cat fusr/spool/mail/login- name

and press the RETURN key, where login- name is the user’s login
name. Ifthe mailbox contains text, enter:

cat /dev/null > fusr/spool/mail/login- name

and press the REFURN key.

‘When the user’s home directory and mailbox are empty, enter:
cd fusr

and press the RETURN key. The user’s home directory cannot be
removed until you have moved to another directory.

Enter:
rmuser

and press the RETURN key. The program displays a message
explaining how to remove a user:

+*¥rmyser-remove a user from the system**#*

Press ENTER when you are ready.
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The program then prompts you for the login name of the user you
wish toremove:

Enternameofid to beremoved.
8. Entertheuser’slogin name. Youshould nowseethe message:
Removinguser name from the system. CONFIRM? (y/n/q):
9. Entery (for “yes”) to remove the user from the system, OQtherwise
enter n (for “no”) to stop the removal, or g {for “quit’) to stop the
program. The program removes the user’s entry from the
fetc/passwd file, the user’s mailbox, .profile file, and home direc-
tory. The program displays the message:
User name removed from the systermn
The program now gives you a chance to remove another user:

Do you want to remove another user? (y/n/q):

10. Entery to remove another user. Otherwise, enter n or g to stop the
program.

Note that the rmuser program will refuse to remove an account that has a
system name, such as “root”, “sys”, “sysinfo”, “cron”, ““uucp”, or a sys-
tem ID (user ID below 200). Also, the program cannot remove a user
account if the user’s mailbox still has mail in it, or if the user’s home direc-

tory contains files other than . profile.
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Using File Systems

4.1 Introduction

This chapter describes one of the most important responsibilities of a sys-
tem manager: controlling and recording users’ access to the files and direc-
tories on the system. It introduces file systems, permissions, system secu-
rity, and process accounting,

4.2 File Systems

A file system is the XENIX system’s way of organizing files on mass storage
devices such ashard and floppy disks. A file system consists of files, direc-
tories, and the information needed to locate and access these items.

Each XENIX system Las at least one file system. This file system is called
the root file system and is represented by the symbol “/*’. The root file sys-
tem contains all the XENIX programs that may be used by the system
manager. Itusually contains all the user directories as well.

A XENIX system may also have other file systems that contain user direc-
tories and application programs. One reason for using other file systems is
to expand the available storage space of the system. Each additional file
system adds its free space to the system’s total space. New file systems can
be specifically created by a user, then mounted onto the system so theycan
beused.

You can create a file system with the mkfs command. This command sets
the size and format of the file system and may also copy some files to the
new system. You can mount a file system with the mount command. Oace
mounted, youmay access the files and directories in the file system as easily
as files and directories in the root file system. (The root file system is per-
manently mounted.}) When you are finished with a file system, you can
unmount it with the umount command.

You cap create new file systems on any media with the mkfs command. A
reason for creating new file systems on floppy disks is to establish a collec-
tion of application programs and data files that can be easily mounted and
used when needed.

The following sections explain how to create and use file systems.
4.2.1 Creating a File System

You can create a file system on a formatted floppy disk by using the mkfs
command.

4-1
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To create a file system on a floppy disk, youneed:

A formatted floppy disk
The specialfilename of a floppy disk drive
The disk block size of the disk

The gap and block numbers for the disk

To format a floppy disk, see the section “Formatting Floppy Disks” in this
chapter. The special filenames for the disk drives, the disk block size, and
the gap and block numbers depend on the specific system and are given in
Appendix A,

Note that if a file system already exists on the disk, it will be destroyed by
this procedure. For this reason, be particularly careful not to create a new
file system on the root file system. If you destroy the root file system, you
will have to reinstall the XENIX system.

To make a file system on a floppy disk, follow these steps:

1.

4-2

Login. Youdo not have to belogged in as the super-user to use the
mkfs command.

Insert a formatted floppy disk into a floppy disk drive. Make sure
thereis no read-only tab on the disk jacket.

Enter:
letc/mkfs specialfile blocksize gap block

(where specialfile, blocksize, gap, and block are supplied by you)
and press the RETURN key. The system automatically creates the
file system. If it discovers data already on the disk, the system
displays the message: ‘

mkfs: specialfile contains data. Overwrite? (y/n):

Tf you are sure the disk contains nothing that you want to save, enter
v and press the RETURN key to overwrite the data and continue
creating the file system. Otherwise, enter n. If you enter #, no file
systemis created.
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For example, the following command creates a file system on the floppy
disk drive /dev/fdl, with blocksize 320 and gap and block numbers 2 and &:

Jete/mkfs /dev/fdl 320 2 8
The actual filename, blocksize, gap, and block numbers vary, For the
information specific to yourmachine see Appendix A,
4.2,2 Mounting a File System

Once you have created a file system, you can mount it with the mount com-
mand, To mountafile system you need:

— The special filename of a disk drive

— Thename of an empty directory

‘The special filenames of disk drives are given in Appendix A. The direc-

tory to receive the file system may be any directory as long as it is empty
(contains no files) and is not your current working directory. Note that the
directory /mnt is specifically reserved for mounted file systems.

To mount a file systemn, follow these steps:

1. Login. Youdo nothave tobelogged in as the super-user to use this
command. :

2. Insertthe disk containing the file system into a floppy disk drive.

3. Enter the appropriatc mount command, and press the RETURN
key. Thecommand should have the form:

fetc/mount specialfile directoryname
where specialfile is the special filename of the disk drive containing
the disk, and directoryname is the name of the directory to receive
the file system. If the disk has a read-only tab, make sure you
include the switch —rat the end of the command.

For example, you can use the following command to mount the disk in disk
drive /dev/fdI onto the directorynamed /account:

fetc/mount /dev/fdl /account

Remember to make sure that the specified directory is empty before issu-
ingthe command. If the command displays the message: .

mount: Structure needs cleaning
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use the fsck command to clean the file system and tryto mount it again (see
the section “File System Integrity’”’ in Chapter 5). If the command displays
themessage:

mouat; Device busy

either the file system has already been mounted and cannot be mounted
twice, or a user is currently in the directory. You raust wait for users to
leave a directory before you can mount the directory.

To check that the file system was properly mounted, use the ed command
to change to the directory containing the mounted system and the I com-
mand to list the contents. The command displays the files and directories
in the file system. Be sure to use the e¢d command fo leave the directory
after finishing your work in it.

Note that frequently used file systems can be mounted automatically when
starting the system by appending the appropriate mount commands to the
fetc/re file. See the section,“Changing the /etc/rc Tile,” in Chapter 8 for
details.

4.2.3 Unmounting a ¥ile System
You can unmount a mounted file system with the nmount command.
Unmounting a file system does not destroy its contents. It merelyremoves
access to the files and directories in the file system.
To unmount amounted file system, enter:

fetc/umount specialfile
and press the RETURN key. The specialfile is the name of the special file
cotresponding to the disk drive containing the disk with the file system.
The command empties the directory that previously contained the file sys-
tem, and makes the directory and the corresponding disk drive available

for mounting another file system.

For example, the following command unmounts a file system from the disk
drive /dev/fdl:

fete/fumount /dev/tdl
Before unmounting a file system, make sure that no files or directories are
being accessed by other commands or programs. The umount command
displays the following message if you or another user are currently in the
directory containing the file system:

umount: Devicebusy
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4.2.4 Formatting Floppy Disks

You can format floppy disks with the format program. Formatted disks are
required whenever you create a file system. They are also required when
youback up a file system with the sysadmin program (see Chapter 6, “File
System Backups™).

To format a floppy disk, follow these steps:

1. Inserf a disk into floppy disk drive 0. Make sure there is no read-
onlytab on the disk jacket.

2. Enter:
~ format /dev/device-name
and préss the RETURN key. The program formats the disk.

Warning: The format command is machine-specific. Refer to the format
(C) manual page originally included in the XENIX InsrallatzonG‘ulde for
moreinformation.

If you do not ingert the disk properly into the drive, the program d1sp1ays
an error message and stops.

In general, the system manager should format spare floppy disks in
advance. Note that formatting removes all data from the disk, so if you are
formatting a disk that already contains data, make sure that the data is
nothingyou wish to save.

4.3 Permissions

Permissions control access to all the files and directories in a XENIX sys-
tem. In XENIX , ordinary users may access those files and directories for
which they have permission. All other files and directories are inaccessi-
ble.

There are three different levels of permissions: user, group, and other.
User permissions apply to the owner of the file; group permissions applyto
users who have the same group ID as the owner; and other permissions
apply to all otherusers.
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4.3.1 Displaying Permissions

You can display the permission settings for all the files in a directory with
the 1 (for “list directory’”) command. This command lists the permissions
alongwith the name of the file’s owner, the size (in bytes), and the date and
time the file was last changed. The command display has the following for-
mat:

-1w-rw----1johnd group 11515 Nov 17 14:21 filel
The permissions are shown as a sequence of ten characters at thebeginning
of the display. The sequence is divided into four fields. The first field (the
“type” field) has a single character, the other fields (“user”, “group”, and
“other”) have three characters each. The characters in the fields have the
followingmeanings.
In the typefield:

d Indicates the item is a directory

- Indicates the item is an ordinary file

b Indicates the item is a device special block I/Ofile

c Indicates the item is a device special character I/O file

In the “user”, “group™, and “other” fields:

T Indicates read permission. Read permission for a file means you
may copy or display the file. Read permission for a directory
means you may display the files in that directory.

w  Indicates write permission. Write permission for a file means you
may change or modify the file. Write permission for a directory
means you may create files or subdirectories within that directory.

X Indicates execute permission {for ordinary files) or search per-
mission (for directories). Execute permission for a file means you
may invoke the file as you would a program. Execute permission
for a directory means you may enter that directory with the cd
command.

- Indicates no permission.

For example, the permissions:

- TWXITWXOIWX

indicate an ordinary file with full read, write, and execute access for every-
one (user, group, and other).

4-6



Using File Systems
The permissions:

indicate an ordinary file with read and write access for the user only.
The permissions:
drwar-x--x

indicate a directory with search access for everyone, read access for the
user and group, and write access for onlythe user.

When you create afile, the XENIX system automatically assigns the follow-
ing permissions: : o

B i el o

This means that everyone may read the file, but 6111y the user may write to
it. When you create a directory, the system assigns the permissions:

drwzr-xr-x
This means everyone may search and read the directory, but oaly the user
may create and remove files and directories within it.
4.3.2 Changing Permissions
You can change the permissions of a file or a directory with the chmod (for

“change mode™) command. This command requires that you tell it how to

change the permissions of a specific file or directory. You do so byindicat-
ingwhich levels of permissions you wish to change (user “u”, group “g”’, or

other “0”), how you wish to change them (add “+* or remove “-*), and
which permissions you wish to change (read “r”, write “w”, or execute

“x"), For example, the pattern:
uix
addsexecute pérmission for the user. The pattern:
go-wW
removes write permission for group and other.
The chmod command has the form:

chmod pattern file...
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where file is the name of a file or directory. If more than one name is given,
they must be separated by spaces. For example, to change the permissions
of the file “receivables” from “-rw-r--r--""to “-rw------- ¥ enter:
chmod go-r receivables
Press the RETURN key.
After using chmod, use the I command to check the results. If you have
made a mistake, use chmod again to correct the mistake.
4.3.3 Changing the File Creation Mask
The file creation mask is a special number, kept by the system, that defines
the permissions given to every file and directory created by a user. Initially,
the mask has the value “022” which means every file receives the permis-
sions:
-TW-T—-T--
Every directory receives the permissions:

drwxr-xr-x

You can change the mask and the initial permissions your files and direc-
tories receive by using the umask command.

Thewmask command has the form:
umask value
where valize is a three-digit number. The three digits represent user,

group, and other permissions, respectively. The value of a digit defines
which permission is given as shown by the following table:

Digit | Permission

Read and write (also execute for directories)
Read and write

Read (also execute for directories)

Read

Write (also execute for directories)

Write

Execute for directories

No permissions

IR LR =O
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Forexample, the command:

umask 177
sets the file creation mask so that all files and directories initially have read
and write permission for the user, and no permissions for all others.
4.4 Managing File Ownership
Whenever a file is created by a user, the system automatically assigns “‘user
ownership” of that file to that user. This allows the creator to access the file
according to the “user” permissions. The system also assigns a “‘group
ownership” to the file. The group ownership defines which group may
access the file according to the “group” permissions, The groupis the same
group to which the user who ¢reated the file belongs. )
Only one user and one group may have ownership of a file at any one time.
{These are the owner and group displayed by the 1 command.) However,
you may change the ownership of a file by using the chown and chgrp com-
mands.

4.4.1 Changing User Ownership

You can change the user ownei'ship of a file with the chown command.
The command has the form:

chown login-name file ...

where login-name is the name of the new user, and file is the name of the
file or directoryto be changed. Forexample, the command:

chown johnd projects.june
changes the current owner of the file projects. june to “johnd”.

The chown command is especially useful after changing the user ID of a
user account (see the section, “Changinga User’s ID” in Chapter 3).

Youmust be logged in as the super-userto use this command.

4-9
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4.4.2 Changing Group Ownership
You can change the group ownership of afile with the chgrp command.
The command has the form:
chgrp group-name file ...

where group- name is the name of a group given in the /etc/group file and
files are the name of the file you wish to change. For example, the com-
mand:

. chgrp shipping projects.juns

changes the group ownership of the file projects. june to the group named
“shipping”.

The chgrp command is especially useful if you have changed the login
group of a user (see the section, “Changing a User’s Login Group” in
Chapter 3).

4.5 System Security

Every system, no matter what its size, should have some form of protection
from unauthorized access to the computer, disks, and system files. The
following sections suggest ways for a system manager to protect the system,

4.5.1 Physical Security

You can protect the physical components of the computer, especially sys-
tem disks, by taking these steps:

1. Keepunessential personnel out of the work area.

2. Organize and lock up all loppy disks when not in use. They should
notbe stored with the computer itself.

3. Keep disks away from magnetism, direct sunlight, and severe
changes in temperature.

4. Donotuseball point penstowritelabels on disks.

5. Make backup copies of all floppy disks (see the section, “Copying
Floppy Disks,” in this chapter).
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4,1 Introduction

This chapter describes one of the most important responsibilities of a sys-
tem manager: controlling and recordingusers’ access to the files and direc-
tories on the system. It introduces file systems, permissions, system secu-
rity, and process accounting.

4.2 File Systems

A file system is the XENIX system’s way of organizing files on mass storage
devices such as hard and floppy disks. A file system consists of files, direc-
tories, and the information needed to locate and access these items.

Each XENIX system has at least one file system. This file system is called
the root file system and is represented by the symbol “/””. The root file sys-
tem contains all the XENIX programs that may be used by the system
manager. Tt usnally contains all the user directories as well.

A XENIX system may also have other file systems that contain user direc-
tories and application programs. One reason for using other file systems is
to expand the available storage space of the system. Each additional file
system adds its free space to the system’s total space. New file systems can
be specifically created by a user, then mounted onto the system so they can
beused.

You can create a file system with the mkfs command. This command sets
the size and format of the file system and may also copy some files to the
new system. You can mount a file system with the mount command. Once
mounted, you may access the files and directories in thefile system as easily
as files and directories in the root file system. {The root file system is per-
manently mounted,) When you are finished with a file system, you can
unmount it with the vmountcommand.

You can create new file systems on any media with the mkfs command. A
reason for creating new file systems on floppy disks is to establish a collec-
tion of application programs and data files that can be easily mounted and
used when needed.

The following sections explain how to create and use file systems.
4.2.1 Creating a File System

You can create a file system on a formatted floppy disk by using the mkis
command.
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To create a file system on a floppy disk, youneed:

1

A formatted floppy disk
The special filename of a foppy disk drive
The disk block size of the disk

The gap and block numbers for the disk

To format a floppy disk, see the section “Formatting Floppy Disks” in this
chapter. The special filenames for the disk drives, the disk block size, and
the gap and block numbers depend on the specific system and are given in
Appendix A.

Note that if a file system already exists on the disk, it will be destroyed by
this procedure. For this reason, be particularly careful not to create a new
file system on the root file system. If you destroy the root file system, you
will have to reinstall the XENIX system.

To make a file system on a floppy disk, follow these steps:

1.

2,

4-2

Login. You do not have to be logged in as the super-user to use the
mkfs command.

Insert a formatted floppy disk into a floppy disk drive. Make sure
there is no read-onlytab on the disk jacket.

Enter:
fete/mkfs specialfile blocksize gap block

(where specialfile, blocksize, gap, and block are supplied by you)
and press the RETURN key. The system automatically creates the
file system. If it discovers clata already on the disk, the system
displays the message: ‘

mkfs: specialfile contains data. Overwrite? (y/n):

If you are sure the disk contains nothing that you want to save, enter
¥ and press the RETURN key to overwrite the data and continue
creating the file system. Otherwise, enter n. If you enter #, no file
system is created.
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For example, the following command creates a file system on the floppy
disk drive /dev/fd1, with blocksize 320 and gap and block numbers 2and8:

Jete/mkfs /dev/fd1l 320 2 8
The actual filename, blocksize, gap, and block numbers vary. For the
information specific to yourmachine see Appendix A.
4,2.2 Mounting a File System

Once you have created a file system, you can mount it with the mount com-
mand. To mountafile system youneed:

— Thespecial filename of a disk drive

— The name of an empty directory

- “The special ilenames-of-disk- drives-are-given-in-Appendix-A. The direc=-— -

tory to receive the file system may be any directory as long as it is empty
(contains no files) and is not your current working directory. Note that the
directory /mnt is specifically reserved for mounted file systems.

To mount a file system, follow these steps:

1. Login. Youdo nothave to belogged in as the super-user to use this
command.

2. TInsertthe disk containing the file system into a floppy disk drive.

3. Enter the appropriate mount command, and press the RETURN
key. The command should have the form:

fete/mount specialfile directoryname
where specialfile is the special filename of the disk drive containing
the disk, and directoryname is the name of the directory to receive
the file system. If the disk has a read-only tab, make sure you
include the switch —rat the end of the command.

For example, you can use the following command to mount the disk in disk
drive /dev/fd1 onto the directorynamed /account:

Jete/mount /dev/fd1l /account

Remember to make sure that the specified directory is empty before issu-
ingthe command. Ifthe commani displays the message:

mount: Structure needs cleaning
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use the fsck command to clean the file system and tryto mount it again (see
the section “File System Integrity” in Chapter 5). If the command displays
the message:

mount: Device busy

either the file system has already been mounted and cannot be mounted
twice, or a user is currently in the directory. You must wait for users to
leave a directory before you can mount the directory.

To check that the file system was properly mounted, use the ed command
to change to the directory containing the mounted system and the 1 com-
mand to list the contents. The command displays the files and directories
in the file system. Be sure to use the ¢d command to leave the directory
after finishing your work in it.

Note that frequently used file systems can be mounted automatically when
starting the system by appending the appropriate mountt commands to the
fetc/rc file. See the section,“Changing the /eic/rc File,” in Chapter 8 for
details.

4.2.3 Unmounting a File System
You can unmount a mounted file system with the umount command.
Unmounting a file system does not destroy its contents. It merely removes
access to the files and directories in the file system.
To unmount a mounted file system, enter:

letc/umount specialfile
and press the RETURN key. The specialfile is the name of the special file
corresponding to the disk drive containing the disk with the file system.
The command empties the directory that previously contained the file sys-
tem, and makes the directory and the corresponding disk drive available

for mounting another file system.

For example, the following command unmounts a file system from the disk
drive /dev/fdI:

fetc/umount /dev/fdl
Before unmounting a file system, make sure that no files or directories are
being accessed by other commands or programs, The umount command
displays the following message if you or another user are currently in the
directory containing the file system:

umount: Device busy
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4.2.4 Formafiting Floppy Disks

You can format floppy disks with the format program. Formatted disks are
required whenever you create a file system. They are also required when
you back up a file system with the sysadmin program (see Chapter 6, “File
System Backups™).

To format a floppy disk, follow these steps:

1. Insert a disk into floppy disk drive 0. Make sure there is no read-
only tab on the disk jacket. _

2. Enter:

format /dev/device-name

~and press the RETURN key. The progran formats the disk:

Warning: The format command is machine-specific. Refer to the format
(C) mannal page originally included in the XENIX InstallationGuide for
more information.

¥ you do not insert the disk properly into the drive, the program displays
an error message and stops.

In general, the system manager should format spare floppy disks in
advance. Note that formaiting removes all data from the disk, so if you are
formatting a disk that already contains data, make sure that the data is
nothing you wish to save.

4.3 Permissions

Permissions control access to all the files and directories in a XENIX sys-
tem. In XENIX , ordinary users may access those files and directories for
which they have permission. All other files and directories are inaccessi-
ble.

There are three different levels of permissions: user, group, and other.
User permissions apply to the owner of the file; group permissions apply to
users who have the same group ID as the owner; and other permissions
apply to all other users.
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4.3.1 Displaying Permissions

You can display the permission settings for all the files in a directory with
the 1 (for “list directory”) command. This command lists the permissions
along with the name of the file’s owner, the size (in bytes), and the date and
time the file was last changed. The command displayhas the following {for-
mat:

~rW~rw----1johnd group 11515 Nov 17 14:21 filel
The permissions are shown as a sequence of ten characters at the beginning
of the display. The sequence is divided into four fields. The first field (the
“type” field) has a single character, the other fields (*user”, “group”, and
“other”) have three characters each. The characters in the fields have the
following meanings,
In the type field:

d Indicates the item is a directory

- Indicates the item is an ordinary file

b Indicates the item is a device special block I/Q file

c Indicates the item is a device special character /O file

In the ““user”, “group”, and “other” fields:

r Indicates read permission. Read permission for a file means you
may copy or display the file. Read permission for a directory
means youmay display the files in that directory.

w  Indicates write permission. Write permission for a file means you
may change or modify the file. Write permission for a directory
means you may creats files or subdirectories within that directory.

X Indicates execute permission (for ordinary files) or search per-
mission (for directories). Execute permission for a file means you
may invoke the file as you would a program. Execute permission

for a directory means you may enter that directory with the ed
command.

- Indicates no permission.
Forexample, the permissions:
-IWXI'WXIWX
indicate an ordinary file with full read, write, and execute access for every-

one (user, group, and other).
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The permissions:

indicate an ordinary file with read and write access for the user only.
The permissions:
drwxr-x--x

indicate a directory with search access for everyone, read access for the
user and group, and write access for only the user.

When you create afile, the XENIX system automatically assigns the follow-
ing permissions:

-XTW-T--t--

This means that everyone may read the file, but only the user may write to
it. When you create a directory, the system assigns the permissions:

drwxr-xr-x
This means everyone may search and read the directory, but only the user
may create and remove files and directories within it
4.3.2 Changing Permissions
You can change the permissions of a file or a directory with the chmod (for

“change mode”) command. This command requires that you tell ithow to

change the permissions of a specific file or directory. You do so by indicat-

ingwhich levels of permissions you wish to change (user “u”, group “‘g”, or

other “0”), how you wish to change them (add “+” or remove “-”), and
which permissions you wish to change {read “r”, write “w”’, or execute
“x™), For example, the pattern:

u+x
adds execute permission for the user. The pattern:

go-w
removes write permission for group and other.

The chmod command has the form:

chmod pattern file ...
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where file is the name of a file or directory. If more than one name is given,
they must be separated by spaces. For example, to change the permissions
of the file “receivables’ from *“~rw-r- -r- - to “-rw-—-—--— 7 enter:
chmod go-r receivables
Press the RETURN key.
After using chmod, use the l command to check the results, If you have
made amistake, use chmod again to correct the mistake.
4.3.3 Changing the File Creation Mask
The file creation mask is a special number, kept by the systemn, that defines
the permissions given to everyfile and directory created by a user. Initially,
the mask has the value “022” which means every file receives the permis-
sions:
-rW-r--t--
Every directoryreceives the permissions:

drwxr-xr-x

You can change the mask and the initial permissions your files and direc-
toriesreceive by using the umask command.

The uwmask command has the form:
umask value
where value is a three-digit number. The three digits represent user,

group, and other permissions, respectively. The value of a digit defines
which permission is given as shown by the following table:

Digit | Permission

Read and write (also execute for directories)
Read and write

Read (also execute for directories)

Read

Write (also execute for directories)

Write

Execute for directories

No permissions

SRR O
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Forexample, the command:
(o umask 177

sets the file creation mask so that all files and directories initially have read
and write permission for the user, and no permissions for all others.

4.4 Mahaging File Ownership

Whenever a file is created by a user, the system automatically assigns “user
ownership” of that file to that user, This allows the creator to access the file
according to the “user” permissions. The system also assigns a “group
ownership” to the file. The group ownership defines which group may
access the file according to the “group” permissions. The group is the same
group to which the user who created the file belongs.

T __'“—'Oﬁly‘o‘néﬂu’ser'an'd‘oneﬂgroup;mayhavenwnership—ofwﬁ-le-atanyﬂne—timc'-.-—-————
(These are the owner and group displayed by the 1 command.) However,

you may change the ownership of a file by using the chown and chgrp com-
mands.

N

K /.} 4.4.1 Changing User Ownership

‘You can change the user ownership of a file with the chown command.
The command hasthe form: '

chown login-name file ...

where login- name is the name of the new user, and file is the name of the
file or directoryto be changed. Forexample, the command:

chown johnd projects.june
changes the current owner of the file projects. fune to “johnd”.

The chown command is especially useful after chan;ging the user ID of a
user account (see the section, “Changing a User’s ID” in Chapter 3).

Youmust be logged in as the super-user to use this command.

e
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4.4.2 Changing Greup Ownership
You can change the group ownership of a file with the ¢hgrp command.
The command has the form:

chgrp group-name file ...
where group- name is the name of a group given in the /etc/group file and
files are the name of the file you wish to change. For example, the com-
mand:

chgrp shipping projects.june

changes the group ownership of the file projects.june to the group named
“shipping”.

The chgrp command is especially useful if you have changed the login
group of a user (see the section, “Changing a User’s Login Group” in
Chapter 3).

4.5 System Security

Every system, no matier what ifs size, should have some form of protection
from unauthorized access to the computer, disks, and system files. The
following sections suggest ways for a system manager to protect the system.

4.5.1 Physical Security

You can protect the physical components of the computer, especially sys-
tem disks, by taking these steps:

1. Keepunessential personnel out of the work area.

2. Organize and lock up all floppy disks when not in use. They should
not be stored with the computer itself,

3. Keep disks away from magnetism, direct sunlight, and severe
changes in temperature.

4. Donotuseball point pens to write labels on disks.

5. Make backup copies of all floppy disks (see the section, “Copying
Floppy Disks,” in this chapter).
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4,5.2 Access Security

You can protect the system from access by unauthorized individuals by
takingthese steps:

1. Remind users to log out of their accounts before leaving the termi-
nal.

2. Discourage users from choosing passwords that are easy 1o guess.
Passwords should be at least six characters long and include letters,
digits, and punctuation marks.

3. Keep the super-user password secret from all but necessary person-

nel.

4.5.3 Protecting Special Files

»

You can prevent ordinary users [rom gaining ditect zecesy tothedataand

program files on the system’s hard and fioppy disks by protecting the
system’s special files. The XENIX special files, in the /dev directory, are
used primarily by the system to transfer data to and from the computer’s
hard and floppy disks, as well as other devices, but can also be used by ordi-
nary users to gain direct access to these devices.

Since direct access bypasses the system’s normal protection mechanisms
and allows ordinary users to examine and change all files in the system, it is
wise to protect the special files to ensure system security.

To protect the XENIX special files, log in as the super-user and use the
chmod command to set appropriate permissions. For example, to disal-
low any access by ordinary users, set the permissions of such special files as
/devimem, Idevikmem, [deviroot, and /dev/usrto read and write access for
the user only. Note that you must not change the permissions for the
/dev/tty files.

4.5.4 Copying Floppy Disks

To ensure against the loss of data stored on floppy disks, you can use the
diskep(C) command, or the dd(C) command to make copies of floppy
disks onnew, formatted disks.

diskep makes use of dd and provides 4 simple interface to that program.
dd is very powerful, and you can use it to perform many different kinds of

copying.

You must copy information onto formatted disks. If you format floppies
under XENIX , you can use them over again without reformatting.
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If you have disks that have been formatted under another operating sys-
tem, you must reformat them under XENIX before you can use them to
make copies of XENIX disks. Be aware that floppies formatted under
some operating systems cannot be used under other operating systems,
even with reformatting.

You can use the format(C) command to format floppies. This command is
described in the section “Formatting Floppy Disks” in this chapter. The
diskep can also format floppies for you. Thisis discussed in the next steps.

To copy afloppy disk using diskep:

1.
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Insert the disk you want to copy, also known as the source loppy, in
drive 0, your primary floppy drive. o

Insert another floppy in the other drive. This floppy is also known
as the target disk. Note that any information already on the target
disk will be destroyed.

If you have only one disk drive, leave the source floppyin the drive.
diskep will prompt you to remove the source disk at the correct
time,

To format the floppy disk before the image is copied, enter the com-
mand:

diskep -f
and press RETURN.

If your computer has dual foppy drives. Enter the following com-
mand to copy the image directly on the target fioppy:

diskep -d
and press RETURN.
If you do not need to format the target loppy, simply enter:
diskcp
and press RETURN.
Follow the instructions as they appear on your screen. Note that

with a single drive system, you are prompted to remove the source
disk and insert the target disk..
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To copy adisk nsing dd, follow these steps:

1. Insertthe disk tobe copied into floppy drive 0.

2. TInsert a formatted disk into drive 1. If necessary, you can format a
disk with the format command described in “Formatting Floppy
Digks” in this chapter.

3. Enter:

dd if=/dev/fd0 of=/dev/fdl count=blkcount

and press the RETURN key. The blikcount is the number of blocks
onthe disk to be copied (see Appendix A for details).

This command copies the first disk to the second, then displays a record of
the number of blocks copied.

4,6 Using XENIX Accounting Features

The XENIX system provides a set of commands that allow the system
manager to perform process accounting. Process accounting is a simple
way to keep track of the amount of time each user spends on the system.
The process accounting commands keep a record of the number of
processes (i.e., programs) started by a user, how long each process lasts,
and other information such as how often the process accesses /O devices,
and howbig the process isin bytes.

Process accounting is helpful on systems where users are being charged for
their access time, but it may also be used to develop a detailed record of
system, command, and system resource usage.

There are several commands which may be used to do process accounting.
Of these, the most usefol are accton and acetcom. The aceton command
starts and stops process accounting. When invoked, the command copies
pertinent information abeout each process to the file named
Jusrladm/pacct. The acetcom command is used to display this informa-
tion. The command has several options for displaying different types of
accounting information.

4.6.1 Starting Process Accounting
Process accounting can be started at any time, but is typically started when
the system itself is started. You can start process accounting with the ace-

ton command. Enter:

accton fusr/adm/pacect



XENIX Operations Guide

The command automatically creates a new file /usr/adm/pacct and begins
to copy process accounting information to it. If the /usr/adm/pacct file
exists before starting aceton, the file contents are deleted.

You can start process accounting automatically whenever you reboot the
system. To do this, edit the system startup file /etc/rc. Among other com-
mands, there are several that start up process accounting, aswellasbackup
the accountinglog file /usr/adm/pacct.

These commands are commented out, but if you remove the comment
characters at the beginning of those lines, the commands are executed
everytime yourebootthe system. Make these linesin /etc/rc:

# mv fusr/adm/pacct -fusr/adm/opacet
# > [ustfadm/pacct ; chmod 644 /fusr/adm/pacect
# [ -x /etc/accton | && /etc/accton fusrfadm/pacct

look like this:

my /usr/adm/pacct fusr/adm/opacct
> /Jusr/adm/pacct ; chmod 644 /usr/adm/pacct
[ -x /etc/accton | && /etc/accton fusr/adm/pacct

Note that when you start the system after editing /etc/rc, the contents of the
fusr/adm/pacct file is saved in the file /usr/adm/opacct overwriting the
contents of /usr/adm/opacct.

4.6.2 Displaying Accounting Information

The acctcom command reads processing accounting information from the
fusriadm/ipacct file by default, then displays selected information on your
terminal screen. The command usually displays basic accountinginforma-
tion, such as the process’s program name, the name of the user who
invoked the process, the start and stop times for the process, and the
number of execution seconds in real time and CPU time. The command
has several options that can be used to display selected information.

To display the average size of cach process, enter:
acctcom

The command displays the basic information plus the average size of each
process.
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To displaybasic accountinginformation about a specific command, enter:
acctcom -n command

where command is the name of the command you are interested in. The

command responds by displaying each entry for the specified command.

Forexample, to display each entry for the system command, enter:
accicom -n units

displays each entry for the systern command units.

To display information about the number and size of input and output
counts, enter:

acctcom -i

The command displays basic program information plus the number of

()

characters and blocks fransférréd orread by €acli prograni.

To display information about a program’s use of system resources, enter:
acctcom -h

The command displdys the basic information plus the “use factor.” The

use factor is 2 number generated and used by the system to determine how

each process should be scheduled for execution. Processes with high use

factors use a high percentage of the system resources and are therefore
scheduled after processes with lower factors.
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Maintaining File Systems

5.1 Introduction
— File system maintenance, an important task of the system manager, keeps
( 3 the XENIX system running smoothly, keeps the file systems clean, and
A ensures adequate space for all users, To maintain the file systems, the sys-

tem manager must monitor the free space in each file system, and take
corrective action whenever it gets too low.

This chapter explains the file system maintenance commands. These com-
mands report how much space is used, locate seldom-used files, and
remove or repair damaged files.

5.2 Maintaining Free Space

The XENIX system operates best when at least 15% of the space in each

file system is free. In any system, the amount of free space depends on the

size of the disk containing the file system and the number of files on the
T —disk—Sinceall-disks have-afixed-amount-of spacerit-is-important-te-care-——
fully control the number of files stored on the disk.

If a file system has less than 15% free space, system operation usually

becomes slupgish. If no free space is available, the system stops any

™ attempts to write to the file system. This means that the user’s normal work
L on the computer (creating new files and expanding existing ones) stops.

The only remedy for a file system which has less than 15% free space isto
delete one or more files from the file system. The following sections
describe strategies for keepingthe free space available.

5.2.1 Strategies for Maintaining Free Space

The system manager should regularly check the amount of free space of all
mounted file systems and remind users to keep their directories free of
unused files. You can remind users by including a reminder in the message
of the day file /etc/motd. (Seethe section, “Changingthe /etc/motd File”
in Chapter 8). '
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If the amount of free space slips below 15%, the systerm manager should:
1. Send asystem-wide message asking users to remove unused files.

2. Locate exceptionallylarge directories and files, and send mail to the
owner asking him to remove unnecessary files. :

3. Locate and remove temporary files and files named core.
4, Clearthe contents of system log files.

Finally, if the system is chronically short of free space, it may be necessary
to create and mount an additional file system.

5.2.2 Displaying Free Space

You can find out how much free space exists in a particular file system with
the df (for “disk free”) command. This command displays the number of
“blocks” available on the specific file system. A block is 512 characters {or
bytes) of data.

The df command has the form:
df specialfile

where specialfile can be the name of a XENIX special file corresponding to
the disk drive containing the file system (see Appendix A, “XENIX Spe-
cial Device Files”). E you do not give a special filename, then the free
space of all normally mounted file systems is given.

For example, to display the free space of the root file system /dev/roor,
enter:

df /dev/root

and press the RETURN key. The command displays the special filename
and the number of free blocks. You may compute the percentage of free
space by comparing the displayed value with the total number of blocks in
the file system. See Appendix A, “XENTX Special Device Files,” for a ist
of the total blocks.

5.2.3 Sending a System- Wide Message
If free space is low, you may send a message to all users on the system with

the wall (for “write to all’’) command. This command copies the messages
youenter at your terminal to the tenminals of all users currentlylogged in.
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To send a message, enter:
wall

and press the RETURN key. Enter the message, pressing the RETURN key
to start a new line if necessary. After you have entered the message, press
Ctrl-d. The command displays the message on all terminals in the system.
To leave the wall command, press Ctrl-d. This removes the link to other
terminals.

5.2.4 Displaying Disk Usage

You can display the number of blocks used within a directory by using the
du command. This command is useful for finding excessively large direc-
tories and files.

The du command has the form:

du directory
The optional directory must be the name of a directory in a mounted file
system. If you do not give a directory name, the command displays the
number of blocks in the current directory.

For example, to display the number of blocks used in the directory
fusrijohnd, enter:

du /usr/johad

and press the RETURN key. The command displays the name of each file
and directoryin the /usr/johnd directory and the number of blocks used.

5.2.5 Displaying Blocks by Owner

You can display a list of users and the number of blocks they own by using
the quot (for “quota’) command. The command has the form:

quot specialfile
The specialfile must be the name of the special file corresponding to the
disk drive containing the file system (see Appendix A, “XENIX Special
Devices Files”).

For example, to display the owners of files in the file system mounted on
the disk drive /dev/fd1, enter: ' '

quot /dev/fdl

5-3



XENIX Operations Guide

and press the RETURN key. The command displays the users who have
filesin the file system and the number of blocksin thess files.

5.2.6 Mailing a Message to a User

If a particular user has excessively large directories or files, you may send a
personal message to the user with the mail command.

To begin sending a message through the mail, enter:
mail login-name

and press the RETURN key. The login- name must be the login name. of the
recipient. To send a message, enter the message, press the RETURN key,
and then press Ctrl-d. If the message has more than one line, press the
RETURN key at the end of each line. The mail command copies the mes-
sage to the user’s mailbox, where he may view it also by using the mail com-
mand. Seethe XENTX User’s Guide for details.

5.2.7 Locating Files
You may locate all files with a specified name, size, date, owner, and/or
last access date by using the find command. The command is useful for
locating seldom-used and excessivelylarge files.
The find command has the form:

find directory parameters
The directory must be the name of the first directory to be searched. (Ttwill
also search all directories within that directory.) The parameters are spe-
cial names and values that tell the command what to search for (see find
(C)in the XENIX Reference Manual for complete details). The most useful
parameters are:

-name file

-atime number

-print
The -name parameter causes the command to look for the specified file.
The -atime parameter causes the command to search for files which have

not been accessed for the number of days. The - print parameter causes the
command to display the locations of any files it finds.
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For example, tolocate all files named core in the directory fusr, enter:
find /usr -name core -print

and press the RETURN key. The command displays thelocations of all files
itfinds.

5,2.8 Locating core and Temporary Files
Youcan locate core, and temperary files with the find command.

A core file contains a copy of a terminated program. The XENIX system
sometimes creates such a file when a program causes an error from which it
cannotrecover. A temporary file contains data created as an intermediate
step during execution of a program. These files may be left behind if a pro-
gram contained an error or was prematurely stopped by the user. The
name of a temporary file depends on the program that created it.

Tn most cases, the user has no use for either core or temporary files, and
theycan be safelyremoved. ' :

When searching for core or temporary files, it is a good idea to search for
files which have not been accessed for a reasonable period of time. For
example, to find all core files in the /usr directory which have not been
accessed for aweck, enter:

find fusr -name core -atime +7 -print

and press the RETURN key.

5.2.9 Clearing Log Files

The XENIX system majntains a number of files, called log files, that con-
tain information about system usage. When new information is generated,
the system automatically appends this information to the end of the
corresponding file, preserving the file’s previous contents. This means the
size of each file grows as new information is appended. Since the log files
can rapidly become quite large, it is important to periodically clear the files
by deleting their contents.

You can clear alogfile by entering:

cat < /dev/null > filename
where filename is the full pathname of the log file you wish to clear. A log
file normally receives information to be used by one and only one program,

so its name usually refers to that program. Similarly, the format of a file
depends on the program that uses it. See Appendix B, “XENIX Files and

5-5



XENIX Operations Guide

Directories,”” for descriptions of the log files.

In some cases, clearing a file affects the subsequent output of the
corresponding program. For example, clearing the file /etc/ddate forces
the next backup to be a periodic backup (see Chapter 6, “Backing Up File
Systems™).

5.2.10 Expanding the File System

If free space is chronically low, it may be to your advantage to expand the
system’s storage capacitybycreating and mounting a new file system. Once
mounted, you may use this new file system foryourwork, or even copyuser
or system directories to it.

A chronic shortage of space usually results from having more users on the
sysiem than the current hard disk can reasonably handle, or having too
many directories or files. In either case, creating a new file system allows
some of the users and directories to be transferred from the hard disk, free-
ing a significant amount of space on the existing file system and improving
system operation. For details about creating and mounting file systems,
see Chapter 4, “Using File Systems.”

5.3 File System Integrity

Since file systems are normally stored on hard and floppy disks, occasional
loss of data from the file sysiem through accidental damage to the disks is
not unusual. Such damage can be caused by conditions such as an
improper system shutdown, hardware errors in the disk drives, or a worn
outdisk.

Such damage usually affects one or two files, making them inaccessible, In
veryrare cases, the damage causes the entire file system to become inacces-
sible.

The XENIX system provides a way to restore and repair a file system if it
has been damaged. The fsck (for “file system check”) commrand checks
the consistency of file systems and, if necessary, repairs them. The com-
mand does its best to restore the information required to access the files,
but it cannot restore the contents of afile once they are lost. The only way
to restore lost data is to use backup files. For details about backup disks,
see Chapter 6, “Backing Up File Systems.”
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5.3.1 Repairing the File System

Youcan repalr afile system with the fsck command. The command has the
form:

fsck specialfile
The speciaifile must be the name of the special file corresponding to the
disk drive containing the filc system {see Appendix A, “XENIX Special
Device Files™).

For example, to check the file system on the disk in the disk drive /dev/fd1,
enter:

fsck /fdev/fdl

and press the RETURN key. The program checks the file system and
reports on its progress with the followmg messages.

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

*¥ Phase 3 - Connectivity

** Phase 4 - Reference Counts

*# Phase 5 - Check Free List

If a damaged file is found during any one of these phases, the command
asks if it shounld be repaired or salvaged. Enter y to repair a damaged file.
Youshould always allow the system to repair damaged files even if youhave
copies of the files elsewhere or intend to delete the damaged files.

Note that the fsck command deletes any file that it considers too damaged
to be repaired. If you suspect a file system problem and wish to try to save
some of the damaged file or files, check other possible remedies before you
invoke the command.

5.3.2 Automatic File System Check

The XENIX system sometimes requests a check of the file system when you
first start it. This usually occurs after an improper shutdown (for example,
after a power loss). The file system check repairs any files disrupted dunng
the shutdown. For details, see the section “Cleaning the File System” in
Chapter2. .
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Backing Up File Systems

6.1 Introdnction

A file system backup is a copy, on backup media such as floppy disks or
tape, of the files in the root directory and other regularly mounted file sys-
tems. A backup allows the system manager, when logged in as root or
sysinfo to save a copy of the file system as it was at a specific time, The copy
may be used later to restore files that are accidentally lost or temporarily
removed from the file system to save space.

-This chapter explains how to create backups of the root directory and

otherfile systems, and how to restore files from the backups.

6.2 The Sysinfo Account

Always use the sysinfo account whenever you make or restore backups.
Thisis because:

&

o ~Yorshould glways perforns backupsusing the same user and groupy—
ID, and;

® sysinfo hasrestricted root permissions for backups.

IFyoutryto create backups as an ordiné,ryuser, youdo nothave access per-
missions for all files. If you make backups as roof you may accidentally
destroy files because root can do anythingat all.

The sysinfo account solves this dilemma by having restricted root permis-
sions. The sysinfo user can read all files but may overwrite only those
owned by sysinfo.

The sysinfo account is already set in /efe/passwd. Only root can become
sysinfe, and only then using the su(C) command. No one may log in as

sysinfo.

6.3 Strategies for Backups

The system manager should back up the root directory, and any other
mounted file systems, on aregular basis. In particular, the manager should
make daily copies of all files modified during the day, and should make
periodic (e.g., weekly) copies of the entire root directory and other
mounted file systems.

The XENIX system offers two ways to back up file systems, the
sysadmin(C) program and the tar(C) command.
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The sysadmin program is a formal maintenance program for systems that
require a rigorous schedule of file system backups. The program antomati-
cally locates modified files, copies them to backup media, and optionally
produces a list of the files. If your system has many users and a large
number of files that are modified daily, use sysadmin to make regular back-
ups.

The tar command is useful on systems with one or iwo users, or on any sys-
tem where ordinary users wish to make personal copies of their directories
and files. The command lets the system manager or user choose the files
and directories to be copied. The command does not, however, automati-
callylocate modified files.

A typical backup schedule includes a daily backup and a periodic backup
once a week. A daily backup copies only those files modified during that
day; a periodic backup copies all files in the file system. The appropriate
schedule for a system depends on how heavily the system is used, and how
often files are modified. In all cases, a periodic backup should be done at
least once amonth,

The system manager should schedule backups at times when few, if any,
users are on the system. This ensures that the most recent version of each
fileis copied correctly.

A regular schedule of backups requires a large number of floppy disks and
adequate storage for the disks. Dailybackups should be saved at least two
weeks; periodic backups should be saved indefinitely. Disks should be
properly labeled with the date of the backup and the names of the files and
directories contained in the backup. After a backup has expired, the disk
may beused to create newbackups.

Note

If the number of floppies needed for making backups grows too
large, the system manager can use the backup(C) command instead
of sysadmin. backup is called by sysadmin and by using backup
directly, the system administrator can tailor the number of floppies
used to fit the needs of the individual site. Refer to backup(C)in the
XENIX Reference.
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6.4 Using the sysadmin Program

The sysadmin program performs daily and periodic backups, lists backup
files, and restores individual files from backup disks and tapes. The pro-
gram presents each task as an item in a menu. To perform a task, simply
choose the appropriate item from the menu and supply the required infor-
mation.

6.4.1 Creating Backups

You may create backups on any archival media available on your system. If
you use media that requires formatting, such as floppy disks, you may wish
to format several volumes before you begin. The exact number of volumes
depends on the number and size of files to be backed up. For details on
how to format a floppy disk, see the section “Formatting Floppy Disks” in
Chapter 4. You also have the option to do formatting from the sysadmin
program, in which case the program issues the formatting command.

()

)

To create abackup, follow these steps:
1. Login asthe super-user.
2. Enter:
sysadmin

and press RETURN. The program displays a file system mainte-
nance menu,

Filesystem Maintenance Options

1. Doadailybackup (level9)

2. Do apericdic backup (level 0)
3. Getabackuplisting

4, Restore backed-up file(s)

5. Restore an entire filesystem

‘Enter an option or enter g to quit:
3. Enter “17 for a daily backup or “2” for a periodic backup and press
RETURN. Note that if the systers has never had a periodic backup,

it automatically performs one, even if you have chosen a daily
backup.
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4. You see two menus in sequence. The first is a selection of filesys-
tems to back up, and the second is a selection of backup, or archival
media.

Each menu also presents the option “Other:”. The “Other” option
appears in many of the sysadmin menus. Using this option, you can
backup or restore filesystems that are not described in
letc/default/filesys and use backup devices that are not described in
letc/default/archive. sysadmin uses these two files, which are
described in the section of this chapter “Editing /etc/default/filesys
and /etc/default/archive”, to create the filesys and archive device
menus. With the “Other” option, you can use filesystems and dev-
ices youhavenot yet described in the default files.

i ybu select this option, you are prompted for further information.
See “Editing /erc/default/filesys and /etc/default!archive” for more
information.

5. Load a volume, tape or disk, into the selected drive, and press
RETURN. The sysiem displays the current date and the date of the
last backup. It displays “the epoch” if there has been no backup.
The system then begins to copy files to the drive. If a volume runs
out of space, the program displays the message:

Change volumes

6. Remove the first volume, insert a new volume, then press RETURN.
The program continues to copy files to the new volume. Repeat this
step until the program displays the message:

DONE

When doinga periodic backup, you mayneed to repeat the last step several
times before the backup is complete. You should label each volume as you
remove it from the drive. For example, label the first voiume “Volume 17,
the second “Volume 2”, and so on.

6.4.2 Getting a Backup Listing

You can keep a record of the files you have backed up by invoking the
sysadmin program and selecting the third item in the menu. The program
copies the names of all files from the backup disks to the temporary file
ftmp/backup.list, or to another file of your choice. This listing is useful
when you need to recover a file from abackup, and especially convenient if
youwish to keep detailed records of the files copied in each backup,
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To getthe listing, follow these steps:
1. Login asthesuper-user.
2. Enter:
sysadmin

and press RETURN. The program displays the system maintenance
menu.

3, Enter “3” and press RETURN. You are prompted for the name of
the file in which to place the listing. Enter RETURN if you wish to
use the default /omp/backup.list. The program prompts you to
insertthe firstbackup volume.

4. Load the first volume, then press RETURN. The program automati-
cally reads the filenames off the backup volume and places them in

—

(i

O

. ﬂlﬁ listfile: : —— e bt et et it et b 8 s b
To printthe backuplist on alineprinter, quitsysadmin and enter:
Ipr filename

where filename is the name of the file that contains the backup list, and
press RETURN. To save space after printing the file, you should remove it
with therm(C) command.
6.4.3 Restoring Backup Files
You can restore files from the backup volumes by invoking the sysadmin
program and selecting the fourth item in the menu. Youwillneed the com-
plete set of backup volumes containing the latest version of the file or files
you wish to restore, and youneed the “‘full pathname” of the file or files you
wish to restore. This pathnameis given in the backup listing.
To restore a file, followthese steps:

1. Login asthe super-user.

2. Enter:

sysadmin

and press RETURN. The program displays the file system mainte-
NAance menu.
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10.

6-6

Enter “4” and press RETURN. Yousee:

1. Restore file(s) to their original location(s)
2. Restorefile(s) to anotherlocation

Enteran option, or enter q to quit:

When you select option 1, be aware that files with the same names as
files currently on your disk will overwrite the disk files. If you are
nof absolutely sure that your backup contains the preferred version
of the files, you should restore them in a temporarylocation, such as
/tmp, and compare them with your current files on disk using diff(C)
oremp(C).

If you select option 2, you are prompted for a directoryname. Your
restored files are placed in that dirsctory, and are named by the
numbers (inode numbers) displayed by the restore program. Be
sure to write these numbers down, in orderto identify your files.

The program prompts you to enter the full pathname of a file you
wish to restore. Enter the pathname and press RETURN, The pro-
gram prompts for another pathname. Enter another pathname, or
press RETURN to continue the program. If you press RETURN, the
program prompts you to insert the first volume in the backup set.

Next you are prompted for the archive device. Select the same drive
and medium on which your backup was creaied, for example, tape
or floppy disk.

Load volume 1 of the backup set into the drive, then press RETURN.
The program displays the inode numbers of the files you have given,
then prompts for a volume number.

Remove the first volume and replace it with the lgst volume made of
the backup set into the drive, enter its number and press RETURN.
The program searches the volure for the specified files and places
copiesinto the specified locations on your hard disk.

The program prompts for volume numbers until all of the files have
been found. Continue to read volumes in reverse order until the
first volume made has been loaded and you have returned to the
main menu. See the restore(C) mannal page in the XENIX User’s
Referencefor moreinformation.
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11. If you select another directory as the destination for the restored
files, the files are placed in that directory and named by their inode
mumbers. You can move them to any location using the mv(C) com-
mand:

mv inode filename
inode is what sysadmin names the file when itrestoresit. filenameis
the new name you want for the file. For example, to restore a file
fusr/johnd/projects.june from 224, enter:
mv 224 fust/johnd/projects.june
6.4.4 Restoring an Entire Filesystem

To restore an entire filesystem, select option “5” in the main sysadmin
menu. Do not use this option carelessly; all information currently in the

. targetfilesystem will be overwritten. Restore an entire filesystem onlyento

1 clear or newly-made filesystem, or onto a filesystem that is completely
corrupted or inaccessible. See divvy(C), mkis(C) and other documenta-
tion on makingfilesystems.

You can use this option to restore any filesystem, including the root filesys~
tem. However, there are special considerations; if your system will boot
and run but there are missing or corrupted files, you can use option 4 from
sysadmin to recover the necessary files.

If you need to restore the entire root filesystem, you must at least partially
reinstall XENIX . If your system is very similar to the standard XENIX dis-
tribution, you should reinstall the original XENIX distribution and use
sysadmin to replace single files that you have modified. Note that it is fas-
ter and easier to replace files from the distribution disks than from backup
copies. Flowever, if your system has been significantly changed from the
distribution, you may decide to only partially reinstall XENIX and recover
the filesystem from backups.

Note

If you decide to partially reinstall XENIX , be very careful during the
hard disk initialization portion of the installation. It is vital to

. preserve the hard disk partitions and parameters if there are other
divisions resident on the disk.
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To completely reinstall XENIX , consult the XENTX Installation Guide you
received with your distribution. To partially reinstall, and recover your
filesystem from backups, perform the following steps:

¢ Use your original distribution disks and install only the XENIX run
time system and the sysadmin package.

® When the packages have been installed, quit custom and reboot
your system,

¢ While in single-user mode, invoke sysadmin and sclect option S to
restore an entire filesystem. You are warned that this is a serious
task and are asked to decide whether youwish to continue.

® Next you see the filesystem menu. Select the filesystem that you
wish to restore, or the “Other” option to enter the name of another
filesystem, perhaps the one that you have just created. If you select
the root filesystem, you see a shortened version of the previous
warning, and you are asked if you wish to continue, If you select
“Other”, you are prompted for the device neme of the filesystem
that you wish to back up orrestore.

® Next you see the archive menu. Select the medium on which your
filesystem is backed up, for example, tape or floppy.

® You are prompted to load the first volume of the backup into the
selected drive. The restore program prompts you to change
volumes if necessary.

6.4.5 Editing /etc/default/filesys and /ete/defzult/archive

The files /etc/default/filesys and /etc/default/archive are used by sysadmin
to create the filesystem and archive device menus. Even though each menu
provides the option “Other” so that you can use filesystems and devices
not described, you should keep these default files up to date as your system
changes. These files are also used by other programs, and should be main-
tained as specified for these programs.
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Each device, filesystem or drive, in these files is represented by a one line
entry which consists of “name=value™ pairs, separated by spaces or tabs.
Forexample, the followingis a possible entryin /erc/default/archive:

cdev=/dev/rfd048ds9 desc="Floppy Drive 0 (48dsdd)"\
blocking=18 size=360 format="format -f /dev/rfd048ds9"

(1

The value part of “name=value” pairs “desc=" Floppy Drive 0 (48dsdd)
and “format="format -f /dev/rfd048ds9"™ contain spaces, therefore they
must be surrounded by quotes in order to be interpreted correcily.

Note that the newline is preceded by abackslash (), which causes the two
lines to be interpreted as oneline. This conventlon makes the files easier to
read. -

The minimum necessaryinformation about an archive deviceis:

a-character-device-name-{cdev=)-or-a-block device-name-(bdev=),——

C

and
- asize, (size=). Without these, sysadmin willnotusethe entry.

— In addition to these, a description, (desc=), can be added which
appears in the archive device menu. If a format command is
included, then youmay format media from the sysadmin program.

— A blocking factor for the medium, (blocking=), is included in the
above example for use by other programs. It is not used by sysad-
min.

The size (size=), in the above example, is considered to be a number of K,
orkilobytes. If an entry is included for density, (density=), asin the follow-

ingexample, then the size is taken to mean a number of fect, which is more
appropriate for tape than for floppy disks:

cdev=/dev/rmt0 desc="Cartridge Drive (600fttapc)" h\
blocking=20 size=600 density=20000

The minimum necessary information about a filesystem is:
- acharacter device name, (cdev=), or ablock device name, (bdev=).

— Additionally, you may include a description, (desc=), which
appears in the sysadmin filesystem menu,
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~ and the mount directory, (mountdir=), which is also used by
fetc/mnt, in addition to sysadmin, The name remount, in the
example below is used exciusively by /ete/re.

bdev=/dev/root cdev=/dev/rroot mountdir=/\
desc="The root filesystem" rcmount=no

If your system does not usc certain drives included in /etc/default/archive,
or if you add an entry to either file, and then later decide that you don’t
need it any longer, rather than deleting the entry, you can place a pound
sign (#) at the beginning of that line, and it will be treated as a comment
and ignored, Later, if you need the entry again, then you can delete the #,
For example, the entrybelow is ignored. You only need a # in front of the
first line, since the back slash still has the effect of causing the two lines to
betreated as oneline.

#cdev=/dev/rfd048ds9 desc="Floppy Drive0(48dsdd)"  \
blocking=18 size=360 format="format -f /dev/rfd048ds9"

6.5 Using the tar Command

The tar command copies files and directories to and from your backup
media (floppy disks or tape). On systems with one or only a few users, it
gives the system manager a direct way to make backup copies of the files

modified during a day. On systems with many users, it gives ordinary users
awaytomake personal copies of their own files and directories.

6.5.1 Copying Files With tar
The tar command has the form:
tar cvf specialfile files
The specialfile is the name of the special file corresponding to a disk or tape
drive (see Appendix A, “XENIX Special Device Files™). Also, the section
in this chapter “tar Defaults” discusses default specialfiles. The files are the
names of the files or directories you wish to copy.
Touse the tar command, youneed:
- Media; tape or formatted floppies. For details on formating a disk,
see the section “Formatting Floppy Disks” in Chapter 4, and
format(C) in the XENIX Reference,

— Thenames of thefiles and/or directories you wish to copy.
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For example, to copy the files @, b, and ¢ to a floppy disk in the drive
/dev/fdl, enter this command and press RETURN:

tar cvf /dev/fdl a b ¢
To copy a directory named recipes:
tar cvf /dev/fdl recipes
To copy the contents of the current directory, and all subdirectories, enter
this command and press RETURN:
tar cvf /dev/fdl .
Note that ﬁlés are restored according to the pathnames given when they are

first copied. Therefore, never use full, absolute pathnames when making
tar backups, because you might accidentally erase an existing version of

(

backed up files. For example, never do this:

tar cvf fusr/allan/examplefile

6.5.2 Restoring Files With tar

To restore files from a backup made with the tar command, use this com-
mand:

tar xvi specialfile

The specialfile must be the name of the special file corresponding to the
disk drive containingthe far disk.

Files are copied from the backup media to your current directory, and all
pathnames are preserved. If there are directories on the backup, they are
recreated relative to the current directory.
For example, to restore files from the disk in the drive /dev/fd1, enter:

tar xvf /dev/fdl
and press RETURN,

Since the tar command copies files only to the current directory, make sure
you arein the desired directory before youinvoke the command.
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7.1 Introduction

One important task of the system manager is 1o add peripheral devices
such as terminals, hard disks, tape drives and lineprinters to the system.
Adding these devices lets more users access the system, provides exira
storage space for users’ files and directories, and adds to overall system
capabilities.

To add a peripheral device, the systermn manager must:
8 connectthe physical device to the computer, then

& use the correct system commands to enable the device for opera-
tion.

This chapter explains how to do this and how to maintain the devices once
they are added.

)

Note that physical comnections between a device and the system vary
depending upon hardware. This chapter provids some information about
making the necessary physical connections, but for more information
aboutthese connections, see the hardware manuals provided with the dev-
ice and your computer.

7.2 Using Multis creen™

With multiscreens, the video display and keyboard act as several separate
terminals. You switch between screens by holding down the alt key and
pressing f1-f10. The tty0l is the “alt-f1” terminal, tty02 is the “alt-£2°’ ter-
minal, tty03 is “alt-f3”, eic. The multiple screen feature uses the
fdevitty[01...12] device files. These device files provide character I/O
between the system and the computer screen and keyboard. The actual
number of multiscreens available depends upon the amount of memory in
your personal computer and is displayed when the system boots. There are
generally between two and six multiscreens enabled, up to a maximum of
twelve.

Each multiscreen (device file} is independent of the rest, so you can login
and run programs on cach screen. Output from programs is saved in a
screen buffer, and when you switch back to a screen, you see the latest.
screenful of output. If youstop output to a screen, for example by entering
Ctl-8, this affects only that screen. Output continues on all the other
screens.

Although all of the multiscreens may be open and active at the same time,
you can see only one screen at a time. The selected multiscreen is the ter-

minal currently “connected” to the keyboard.
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To select any active screen, press alt-Frn, where Fn is one of the function
keys on the far left side of the keyboard. For example, this keystroke
switches you to screen 6, corresponding to /dev/tty 06:

alt-F5

You can also rotate through the screens by pressing Ctel- PrtSe (using the
Ctrlkey and the PriSc key. Use this feature to access screens for which you
do not have function keys. For example, if you have twelve multiscreens
enabled, but the computer keyboard only has ten function keys, you can
display screen eleven by first going to screen 10, then pressing Ctri-PrtScr,
To access screen 12, press Ctrl-PrtScr again. If you press Ctrl-PrtScr a
third time, yourotate back to the first multiscreen, ty01.

Refer to the XENIX Reference for more on multisereen(M) and
screen(HW).

The system displays the number of multiscreens enabled on boot. This
number is determined by the amount of memory in your computer. Donot
try to use more than the auto-configured number of screens.

7.3 Using a Cartridge Tape Drive

A tape cartridge drive is a mass storage device that uses 1/4 inch tape car-
tridges to store data. It is also referred to as a QIC (quarter inch cartridee)
tape drive. A tape cartridge can hold many times the data that can be
stored on floppies, making it much more useful for large backup opera-
tions. :

The drives that are supported under XENIX. are listed in the Operating
System Release Notes. For hardware-specific information, refer to the
manual for your drive and tape(HW)in the XENIX Reference.

7.3.1 Installation and Configuration

Refer to the your tape drive hardware manual for physical installation
instructions. Once it is connected to your computer, enter this command
to configure the drive:

mkdev tape

mkdev runs an interactive program called tapeinit which explains the
configuration process and prompts you for necessary imput.

See mkdev{C) for more information,
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7.3.2 Accessing the Drive

You use a QIC tape drive much like a floppy. You can use the standard
commands such as tar(C), dd(C), ¢pio(C), backup(C), dump(C), and
restore(C) commands are used to access a cartridge tape drive. This sec-
tion summarizes tape operations and how to perform simple backups and
restores., For instructions on how to perform system backups and related
filesystem maintenance, see the chapter on “Backing Up File Systems™ in
this guide.

7.3.3 The tar Command

The tar command is-useful for making a backup copy of entire directories.
The command has the syntax:

tar cvf devicefile files

The devicefile isThe Tile namie That correspoids to the cartridge drive. files
are the names of the files or directories to be copied. For example, to copy
all the files in the directory /u/bogart to the cartridge drive /dev/rct0,
enter:

tar ovf /dev/rct0 /fu/bogart

To restore files stored on lape, insert the cartridge containing the files or
directories you wish to restore and enter the following command:

tar xvf devicefile
tarrestores all the files on the tape to the present directory.

For detailed information on backup operations and other methods of
copying files, refer to tar(C), cpio{C), backup(C}, and restore(C) in the

XENIX Reference.

7.3.4 Tape Drive Maintenance
The tape(C) utility is performs various tape maintenance operations. It
sends commands and receives status from the tape drive. The basic form
of the command is:

tape command | devicefile ]

For example, to rewind the cartridge tape device /dev/rct0, enter:

tape rewind /dev/ret0
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Other commands are:
erase Erase tape cartridge. Also retensions,

reset Reset tape controller and tape drive, Clears error condi-
tions and returns tape subsystem to power up state,

reten Retension tape cartridge. Should be used periodically to
remedy slack tape problems, generally resulting in an
unusually large number of tape errors.

After certain tape operations are executed, the system returns a prompt
before the tape controller has finished its operation. If you enter another
tape command too quickly, the message “device busy” is displayed until
the tape device is finished with its previous operation.

You should clean the tape drive heads and retension cartridges to keep
everything operating error-free.

7.3.5 fete/default Entries

Depending on the utilities used, you will need to create entries in certain
files in the /etc/default directory. These entries are the default information
that utilities such as taruse when accessing the given device. Using tar and
a QIC tape drive (configured as /dev/rct0) as an example, the device would
require the following entryin /etc/default/tar:

archiveO=/dev/rct0 20 300 y
In this case,/dev/rct0 is the default device (archive0), with a blocking fac-
tor of 20, and a volume size of 300 feet. y indicates that (yes) the device is a

tape drive. If you are configuring archive( to access an retmini tapedrive,
the entry would be:

archiveO=/dev/rctmini 18 0 y

The utilities backup and restore have similar files and entries. For more
information on default files, see defanlt(M) in the XENIX Reference and
the manual entry for the particular command.
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7.3.6 Tape Formatting
Tape cartridges used with the mini tape drive (ctmini) must be formatted
before use. Use the format{C) utility to format a cartridge tape. For exam-
ple, this formats a ctmini tape cartridge:

format /dev/rctmini
The - € option erases servo information:

format -e /dev/rctmini

See also tape(HW) and format(C) for more information.

7.4 Configuring Serial Ports

If you wish to add a multi-port expansion card, you alsoneed to create new

device Tilés Tor thie additional ports.” Usemkdev command WifliThe sexial

option. This calls an interactive program, serinit, to mltlahze the serial
ports on the installed card. ,

To configure the additional ports, follow these steps:

1. Install the expansion card, See the instructions furnished with the
serial card and with your computer.

Boot the system and enter system maintenance mode.
2. When you are in system maintenance mode, enter:
Jetc/mkdev serial

* 3. Thisinvokess erinit, whichb egins with the following display:

w
You would like to install a:
1. 1 port card
2. 4 port card
3. 8 port card

Select an option or enter ’q” to quit:
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Enter the appropriate number and press RETURN. The program
will respond with the following menu (if your system has two slots,
only COMI1 and COM2 appear):

The card is configured as:

1, COM1
2, COM2
3. COM3
4. COM4

Select an option or enter 'h’ for help or ’q’ to quit:

If you select “h™, a table is displayed containing ports, card types,
I/O and status addresses.

Enter the appropriate number and press RETURN. After accepting
the selected port, serinit will display messages indicating the new
potts that have been configured and their modem control counter-
parts, For example, ity2a and tty2 A refer to the same serial port, but
tty2A has modem control, whereas tty2a refers to the same port
without modem conirol. Do not attempt to access both the modem
control and non-modem control ports of the same serial line sirul-
taneously.

You have now configured your serial ports. Make sure the serial ports are
also defined in the system configuration.

Check your hardware manual to determine how your system is configured,
via a CMOS database or by switch settings on the main system board, If
your system is configured using a CMOS database, the ports are defined in
the database (see cimos(HW)).

Otherwise, define the ports by setting the proper switches on the main sys-
tem board. Refer to your hardware manual for the settings, Note: You will
get an error message if an atiempt is made to to access a serial port that has
potbeen installed and defined.

7.5 Setting Up a Serial Console
You can configure a serial device as the system console rather than the
display adapter. The boot progrem sets the default console at boot time in

the followingmanner:

1. boot reads /etc/default/boot and looks for the entry SYSTTY=x
where x specifies the system console device.
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2. If SYSTTY is not found or /etc/default/boot is unreadable, boot
checksfor adisplay adapter and designates it as the system console.

R i 3. X no display adapter is found, boot looks for ttyla, sets the serial
: . portto9800baud, 8 databits, 1 stop bit, and no parity, and uses it as
- the system console. :
If you wish to use a serial console, simply -create an eﬁtry in
letc/default/boot asfollows: .

SYSTTY=x

where x is “0” or “17”, for the digplay adapter or COM] serial port,
respectively. You can also use the command systty=x at the boot prompt
to change the system console device. Note that this command does not
create or change ani SYSTTY entryin /etc/default/boot.

——— —— %.6-Adding a Terminal-- - S

Adding extra terminals gives more users simultaneous access to the sys-
tem. You can add a terminal by connecting it to an R8-232 serial line on
the system and enablingit with the enable(C) command.

Many different terminals work well with the XENIX operating system, A
S short list of recommended models is given in terminals (M) in the XENIX
Reference. The file /etc/termcap contains a more comprehensive list of ter-
minals that work with XENIX . For a description of /efc/termcap, see
termcap(M) in the XENIX Reference. :

Before you add a terminal, youmust knowhow to connect the terminalto a
serial line on the computer. You also need to know the name of the serial
line. Physical connections for the terminal are usually explained in the ter-
minal hardware manual. The names of the standard available serial lines
are given in Appendix A, “XENIX Special Device Files.” If you add a
serial card, the possible names of the additional device files are listed in the
manual section serial(HHW).

The following steps show how to install a terminal with the standard
“COM ’serial lines, or with serial expansion cards: :

1. This step is for serial expansion cards. If you are adding a terminal
directly to a COM port, skip to the next step. :

( If you are using a supported 4 or 8-port expansion board, cheek to
' see if your board is recognized at bootup by checking the XENIX
. bootup message. If the boot process does not accurately report
your board, then the switches on your card are not set properly.
Check your board’s hardware documentation for the proper switch
settings and the XENIX Release Notes for the correct addresses.
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This only applies to boards that are listed as supported in the Release
Notes, Vendor supplied drivers maynot print a recognition message
atboottime.

Configure your board for the correct interrupts for the two standard
COM ports. COML1 should be configured as interrupt 4 and COM?2
asinterrupt 3. Most serial cards use one interrupt perboard, so two
four-port boards could use COM1 and COM?2, Be aware of the
requirements of other products and hardware to avoid interrupt
conflicts. See serial(HW) in the XENIX Reference for more infor-
mation on COM] and COM?2.

When a supported card is correctly configured for the desired COM

‘portandrecogitized atbootip, run this ¢ommand: :

/ete/mkdev serial
This creates device files for your extra serial ports.

Make sure you are in multi-user mode. You areif you typed Ctrl-D,
at the startup prompt “Type CONTROL-D to proceed with Nor-
mal Startup (or give root password for systern maintenance):”.

Make sure your terminal is plugged in, turned on, and set for 9600
baud, 8 data bits, 1 stopbit, and no parity. If your terminal does not
work in this mode, see the section “Changing the gettydefs File”
later in this chapter, and stty(C) in the XENIX Reference for alter-
nate ways to confignre your terminal, '

Some terminals are designed to connect directly to a computer with
a straight cable. Others are designed to connect to a modem
instead. In the latter case, you need a cable that has pins 2 and 3

-crossed. This is called a “null modem® or “modem connecter”™.

The terminail should be connected with a cable so that Transmit
Data on the serial port is connected to Read Data on the terminal,
and-Tramsmit Data-onthe termimaHs conmected-to Remd Data on
the serial port. Signal Ground should be connected to Signal
Ground. Other pins probably do not need to be connected.

For more information on your specific terminal, see your terminal
manual, or areference on serial communication.

If the port is enabled, press the RETURN key a few times to seeif a
“login:” prompl appears. If so, you are ready to login. If not, use
the console or a working terminal to log in as the superuser (root),
and disable the port with this command:

disable /dev/ttyname
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In the above command, #yname is the device special name of the

‘port in question. Make sure you are using a non-modem control.

For example, /dev/ityla, not /dev/ttylA. For moreinformation on
serial port names, sce serial(HW), in the XENIX Reference and the
section®“Configuring Serial Ports™ in this chapter.

Check the /etc/ttys file so that the entry for this serial port looks like
this:

Omittyname

In this example, ffyrame is the name of the device file, for example
{dev/ttyla. If the entry doesnot look like this, edit the file with a text
editor to correctit,

Also, if /etc/trys contains entries for try11, ty12, frty13 and replace
them with #tyla, tty2a, ttyIA and respectively. Make sure you
remove duphcate entries for the same serial port.

i

)

From ihe console, as root, see if you can redu‘ect output to the ter-
minal by typing:

date > /dev/ttyname

If you do not see the date prinied on the terminal and you are not
sure of the correct #yname, try other #tynames on that serial port. If
you still do not see the date printed on the termmal there maybe a
problem with the hardware.

Verify the following:

@ The terminalis plugged in.

® -The cable is configured correctly. If the serial port you are
using has a 25-pin connector (DB-25), insure that pins 2, 3
and 7 are being used as specified in step (2) above. Again,
notethat other pins probablydo not have to be used. _
However, if your system or expansion card has a 9-pin con-
nector (DB-9), then you mmust have a 9-pin to 25-pin connec-
tor. Consult your hardware manual for information on 9-pin
to 25-pin connections.

8 Re-checkyour terminal setup configuration. Seestep (2).

® Re-check the switches on your serial port. If you are usinga
multi-port card, try otherlines on that card.

e Tryattachingthe terminal to a standard senalport COMlor
COM2, to see if the terminal and cabling are working
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correctly. If you are already using a COM port, try switching
to another one.

I you have already installed another terminal successfully,

try switching hardware one piece at a time, with the working
terminal. This may help youisolate a hardware problem.

6. Omce you are able to get the date printed on your terminal, enable
the port and look for the “login:” prompt:
enable /dev/ttyname
If you do not see the “login:”’ prompt, verify that geity is actually
running on the port and that the software is configured properly
. with this command:
ps -t tiyname
The output should look similar to the following, where “login” or

“getty’” islisted in the “command” column:

PID TTY TIME COMMAND
2557 1la 0:06 getty

7. Ifyou have typed the enable and disable commands many times, it
is possible that a new getly cannot be spawned on that port. If so,
shutdown the system, reboot, go into multiuser mode and try again.

7.7 Setting Terminal Lines

Your XENIX system can automatically adapt to several different tersinal
baud rates and settings. The same program that displays the login message,
getty(C), reads these terminal line values from a table, trying each setting
until one is successtul, and the user can login to the system. Thistable pro-
vides several default setiings for different kinds of terminals lines.

On your XENIX system, getty automatically executes as part of the login
process. The table of terminal settings is found in a file called
letc/gertydefs. You can edit gettydefs to add different sets of terminal
characteristics or to change the existing ones.
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7.7.1 The gettydefs File

The file /etc/gentydefs contains the information that getty uses to setup ter-
minal line characteristics such as baud rate. The file is in the form of a
table. Bach table entryis divided into five fields. Thesefieldsinclude:

label## initial-flags # final- ﬁags #
login-prompt #next-labell#login program]

The ficlds are:
label

initial- flags

Identifies the gettydefs entry to getty. This could be a

number or aletter. label corresponds to the line mode
field in feic/tiys. init passes the line mode to getty as
an argument, -

Sets terminal line characteristics when getty first
establishes the connection. getty recognizes the flags

P

)
N

Jinal-flags

login- prompt

only flag in this field is the one setting the baud rate.
For example, B300 would set the speed to 300.

Sets the terminal line characteristics just before getty
executes Jogin. These flags describe the operating

. characteristics for the line. The baud rate (B} is set

again.  Other commeon flags include SANE (a compo-
site flag that sets a number of terminal characteristics
to reasonable values), TAB3 (expands tabs with
spaces), IXANY (enables any character to restart
output), and HUPCL (hangs up line on ﬁnal close)
Flags can be entered in any order.

Contains the login prompt message that greets users.
This field is printed exactly as it is entered including
spaces and tabs. The ‘@’ in the login-prompt field is
expanded to the first line in the file /etc/systemzd
(unlessthe ‘@ is preceded by a V).

Several character sequences are recognized, includ-
ing: :

\n Linefeed. - Mt . Tab - -
\r Carriagereturn = \f  Form{feed
‘v Vertical tab \b  Backspace

nnn - (3 octal digits)
The specified
ASCII charac-
ters
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next-label Identifies the next label in gettydefs for getty to try if
the current one is not successful. getty tries the next
label if a user presses the BREAK key while attempting
to log in to the system. Groups of entries, such as
dial-up or TTY lines, should form a closed set so that
getty cycles back to the original entry if none of the
entriesis successful.

login-program The name of the program which actually logs users
onto XENIX. The default program is /ezc/login.

If preceded by the keyword “AUTO,” getty does not
prompt for a username, but instead uses the devi-
cename (i.e. dev/#ty03) as the username and immedi-
atelyexecutes the login- program

Each field is separated by pound sign (#), and each entry in gertydefs is
separated by ablank line,

An entryin gettydefs might look like this:
4# B1200 # B1200 SANE TAB3 HUPCL #Login: #2#AUTO

The number 4 identifies this entryto getty. Inthenextfield, thebaud rateis
set to 1200, The final settings in the third field include the baud rate
(B1200), SANE (a composite flag for a number of characteristics), and
HUPCL (hangs up line on final close). The login prompt appears as
“Login:”, and if this sctting is not snccessful, getty proceeds to label 2 in
gettydefs. AUTQ attempts to login the vser “/deviconsole

(or other tty)” executing /etc/login.

If the last entry also contains a filename, that login program is executed.
(Note that the filename and the corresponding login program are user
created.) For example, including a file such as /etc/dial_loginfor aline con-
hected 1674 moder can be used. Trwonld sef the user 1D, acquire a pass-
word, validate the user, and then become the user. Tt could possibly
require a password for the system in addition to an account password and
even have a special set of login environment variables included in
letc/default/dial_login.

7.7.2 Changing the getiydefs File

The file /etc/gettydefs already exists on your XENIX system and has sets of
entries for the dial-up lines, and terminal lines. These different sets
correspond to line mode settings in /etc/ttys. The init program passes the
line mode as an argument to getty.
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You can edit gettydefs to add new terminal settings or to change existing
ones. For example, the settings for terminal lines on your XENIX system
. mightlook like this;

1# B2400 # B2400 SANE IXANY TAB3 #@llogin: #2
2# B4B00 #B4800 SANE IXANY TAB3 #@llogin: #3
3# BOS00 # BO600 SANE IXANY TAB3 #@llogin: #1

To change the sample gettydefs file so that the first baud rate getty attempts
is 1200, do the following:

1. Enteratexteditortoeditthe firstline of the file gettydefs.
— .2, Change the second and third fields from B240010 B1200. .. . ..o...o ..
3. Exitthe text editor, saving getydefs.

The sample file should look like this:

~

1# B1200 # B1200 SANE IXANY TAB3 #@login;: #2
2# B4800 #B4800 SANE IXANY TAB3 #@!login: #3
3# B9600 # B9600 SANE IXANY TAB3 #@llogin: #1

You can also add additional terminal line settings to gertydefs. Flags and
permissible values for terminal settings are listed in tty (M), in the XENIX
Reference. _

When you add a new entry, be sure that the groups of entries in gettydefs
form a closed set, so the next-label field of the last entry directs getty back
to the first entry in the group.

To add an entry for a baud rate of 300 1o the preceding samplé gettydefs ﬁie,
C : followthese steps:

1. Enteratexteditorto edit thefile /etc/gettydefs.
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2. Locate the point where you want to insert the new setiings for ger-
tydefs. The order of the eniries does not matter; getty only looks for
the Iabel. In this example, the new entry will be the last entry in the
file,

3. Imsert a carriage return after the last line in the file and enter the fol-
lowingon anewline:

4# B300 # B300SANE IXANY TAB3 #@!login: #1
4. To incorporate label 4 into the set of labels, change the next label
ﬁelc_i forentry3to4: : .
3# B4800 # B4800 SANE IXANY TAB3 #@!login: #4
gettyisnowdirected from label3to 4, and then back to 1.
5. Exitthe text editor, savingthe revised gettydefsfile.

The new gettydefslookslike this:

1# B1200 # B1200 SANE IXANY TAB3 #@llogin: #2
24 B4800 #B4800 SANE IXANY TAB3 #@login: #3
3# B9600 # B9600 SANE IXANY TAB3 #@!login: #4
44 B300 # B300 SANE IXANY TAB3 #@!login: #1

7.7.3 Checking the TerminalSettings

Each time you change the terminal line settings or add new entries to
getiydefs, you should check to make sure that the new values that make
sense to getty. To do this you use the command getty with the check
option, -c, and the filename.

Forexample, to check geitydefs, enter:

getty -c fetc/gettydetfs
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If any of the values and settings in getfydefs are not permitted, getty -c
displays them on your terminal screen.

( | For more information on getty and gettydefs, see getty(M) and
¥ gettydefs(F), in the XENIX Reference.

(

7.8 Changing Serial Line Operation

Whenever you enable a terminal with the enable command, the system
automatically sets the operating characteristics of the serial line to a set of
default values. Sometimes these values do not match the values used by
the terminal and, therefore, must be changed to allow communication
between the system and the terminal. You can display and change the
operating characteristics of a serial line with the stty (for “set tty’’) com-
! mand.

You can display the current operating characteristics of a serial ]J_ue by
—~-—r———entering thiscommand-attheterminalconnected-to thatline - - -—————- ——-——

stty

_ If it is impossible to login at that terminal, you can use another terminal to
- display the characteristics. Log in as the super-user at another terminal,

]
i

Y

I and enter:
stty < specialfile .

In the above command, specialfile is the name of the device special file
corresponding to the serialline (see Appendix A, “XENIX Special Device
Files”). For example, this command displays the current characteristics of
i the serial line named /dev/ttyIa:

stty < /dev/ttyla
The command displays the baud rate, the parity scheme, and other infor-

mation about the serial line. The meaning of this information is explained
in stty(C) in the XENIX Reference.

One common change to-a serial line is.changing the baud rate. Thisis usu-

ally done from a terminal connected to another serial line since changing

the rate disrupts communication between the terminal and system. Before

you can change the rate, you need to know the current baud rate of the ter-

- minal (review the terminal hardware manual to see how to determine the

C i currentbaud rate). Once you have the baud rate, login asthe super-user at
the other ferminal, and enter:

stty baud-rate < specialfile
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where baud- rate is the current baud rate of the terminal, and specialfile is
the name of the device special file corresponding to the serial line you wish
to change. The baud rate must be in the set 50, 75, 110, 134, 150, 200, 300,
600, 1200, 2400, 4800, and 9600. For example, the command:

stty 9600 < /dev/ttyla

changes the baud rate of the serial line /dev/ttyia to 9600, Note that the
“lessthan” symbol (<) is used for boih displaying and setting the serialline
from another terminal.

Another common change is changing the way the system processes input
and output through the serialline. Such changes are usually made from the
terminal connected to the serialline. For example,; the command:

stty tabs

causes the system to expand tabs with spaces (used with terminals whichk do
not expand tabs on their own)}, and the command:

sity echoe

causes the system to remove a deleted character from the terminal screen
when youback overit with the BACKSPACE key.

Note that the sity command may also be used to adapt a serial line to an
unusual terminal, to another type of serial device which requires parity gen-
eration and detection, or specialinput and output processing,

For a full description of this command, see stty(C) in the XENIX Refer-
ence,

7.9 Setting the Terminal Type

The XENIX' system requires that the terminal type be clearly defined
before any work is done at the terminal. The preferable method for setting
your terminal fype is to assign the type to the TERM variable, a spedial
environment variable that associates the terminal you are using with a list
of characteristics given in the /etc/termcap file, The characteristics tell the
system how to interpret your ferminal’s keys and how to display data on
your terminal screen.
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Ifyouare using the Bourne shell (sk), the TERM assignment has the form:
TERM=termiype; export TERM

Ifyouareusing the C—shell (¢cs), the TERM assignment has the form:
setenvy TERM fermiype

The termtype must be one of the nanﬁes associated with one of the terminals

defined in the /etc/termcap file. The assipnment must be entered at the ter-

minal whqgse type you are seiting.

For example, to set the terminal type to “ansi” from Bourne shell, go to the
terminal you wish to set, enter at the shell prompt (*“$”’):

TERM=ansi; export TERM

and press the RETURN key From C—shell enter at thc shell prompt

....(“Cy J’) - i i et it e i e e

setenv TERM ansi
and press RETURN.

If you are not sure which name you may use for termiype, you can view the
names by displaying the /etc/termcapfile. To display the file, enter:

cat fetc/termeap

and press the RETURN key. Since the fileis very large, you willneed to use
the Ctrl-s key to stop the display at every full screen. You may view more
ofthefile by pressingthe Ctrl-q key orthe Spacebar.

You can let the system define the ierminal type automatically whenever you
login by including the TERM assignment in your , profile file (see Chapter 8
“Solving System Problems” under “Changing the . profile File®).

For an alternate method of settmg your terminal type see tset(C) in the
XENIX Reference

If you do let the system set the terminal type be careful when logging inon
terminals that are not the same as your normal terminal. The XIENIX sys-
tem has no way of checking whether or not the terminal assignment is
correct for the given terminal and assumes that it is the same as your noz-
mal terminal. Ifitisnot, youmustset the terminal type manually,
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7.10 Removing a Terminal
From time to time it may be necessary to remove a terminal from the sys-
tem, for example, if you wish to replace it with some other device. Before
you can remove a terminal, you must disable it with the disable(C) com-
mand.
To remove a terminal, follow these steps:

1. Turn off the power tothe terminal,

2. Login asthe super-user at another terminal.

3. Use the disable command to disable the terminal. The command
hasthe form:

disable specialfile

where specialfile is the name of the serial line to which the terminal is
attached. Forexample, the command;

disable /dev/ttyla
disables the terminal connected to serial line /dev/tiyla.
4. Disconnect the terminal from the system.

The serial line previously connected to the terminal is now free to accept
another device.

When using the disable command, make sure that you wait a full minute

between each use of the command. Failure to do so can cause a system
crash.

7.11 Modem Usage nnder XENTX

7.11.1 Ser_'iaI_Lines

XENIX supports modem control on serial ports. The following device
names refer to the serial ports with and without modem control.

Device: Function:

/devfttyla  main serial adapter withont modem control,
/devitiylA  main serial adapter with modem control.
/dev/tty2a alternate serial adapter withoutmodem control.
/dev/tty2A  alternate serial adapter with modem control.
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/devittyla and /dev/tiyIA refer to the same serial port (likewise for
/dev/tty2a and /dev/ity2A). The operating system uses different device-
driver subroutines for each. Never attempt to use both modem and non-
modem control ports at the same time or you will see the warning:

“cannot open: device busy”
For systems including multi-port serial cards, the devices /dev/tiy[1,2][a-

m)] refer to use without modem control, and the devices /dev/ tyl1,2][A-M }
refer to use with modem control.

. 7.11.2 Dialing OutFrom Your Computer

The cu{C) and nucp(C) utilities are used to call remote systems and
transfer data under XENIX . The file /usr/lib/uucp/L- devices {referred to

the characteristics of a particular serial line. The L- dewces file comes set
for the most common uses of cu and uuep.

The L-devices file contains lines which specify the device for the line, the
call-unit associated with the line (0 for direct lines), and the baud rate, that
are to be used byuuep. The followingtable shows example L- devices lines
for various types of connections (direct or modem).

For Outgoing Calls -
SerialLine Connection L-devices line
main serial adapter {(direct) DIR ttyla O 1200*
main serial adapter {modem) ACU ttylA  tiylA  1200%
alternate serial adapter | (direct) DIR tty2a 0O S600*
alternate serial adapter | (modem) ACU ty2A  tty2A  300%

* gxample baud rate. Substitute the baud rate for your machine
ormodem.

Direct hookups depend on the baud rate setting of the login on
the remote machine.

Modem hookups depend on the capability of your modem and
the modem you are dialing. _

Modem contro! devices should be used with lines connected to modems.

Note that these L-devices lines are compatible alternatives; they can exist
in your L- devices file at the same time.
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Itis best to disable a line login before a dial-out program uses it. (See the
section on “Shared Dial-In/Dial-Out”.) To disable aline, enter:

disable #y
This command disables /dev/ttylafor dialing out:
disable /dev/ttyla

To invoke cufor adirectline, enter:
cu dir

cu will select the first device from the L- devices file that matches the con-
nection type, (DIR or ACU) and the speed. The default speed is 1200
baud. Toselect a specific line use the -1option. For example:

cu -1 tty2a dir

This makes specific use of tty2a. T'o request a speed other than the default
_ (1200), request use the - s option:

cu -s 9600 dir
This will find the first direct, 9600baud line, in this case tty2a.

For dialing, both ¢u and unep use the ﬁl%/usr/lib/uucp/dial, an executable
C program. This program dials a Hayes ~ Smartmodem 1200 or Smartmo-
dem 1200B (a plugin modem card).

If you are using a Hayes® Smartmodem 2400, the dialer program you will
need to use is in fusr/lib/uncp/dialHA24. To replace the default dialer
with the 2400 version, use the following commands:

cd /fusr/lib/uucp

In dialHA?24 dial
The source for the default dial and a makefile for recompiling the source
program. areincluded in the directory /usr/lib/uucp. X youhave any other
kind of modem, you can modify either of the two source files and create

your own dial program. Note that you must have the XENIX Development
System installed to compile a new dial program. '
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To replace the dial program with another program, follow these steps:
1. Changedirectory to /usr/lib/uncp with the following command:
cd fasr/lib/uuep

2. Edit the file makefile in the directory fusr/lib/uucp and find the line
thatreads:

EXES=dialHA12 _
and change the name from dialHA 12 to the name of the dialing pro-
gram you wish to use. When this is done, exit the file, saving the
changes you have made.

3. Next, enterthe command:

make

to your shell prompt and press RETURN.

4. When the make command is finished, link the file dia! to the new
dialing program you have compiled. Usethe command:

In dialing. program dial
5. Younowhave anew /usr/lib/uucp/dial program.

The dialer program can also be ash{C) script.

When you are hooking up your modem, or any other device, make sure
that serial wires connected to your computer are not left hanging. An
unterminated line connected to your computer can considerably reduce
system performance. Unplug a modem wire at the computer. Three-wire
cables are not sufficient when using modems. Several other pins must be
connected forthe modem to operate properly. If you are unsure as to what
to use, aribbor cable that connects all pins will work correctly.
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7.11.3 Dialing Into Your Computer Under XENIX

To allow dialing into your computer, you must enable a serial line that
recognizes modem control signals, with the enable(C) comimand. When
using the enable command, make sure that you wait a full minute between
each use of the command. Failure to do so may send too many signals to
the init(C) program, which will then terminate. If init terminates, no new
logins are possible.

To use the main serial adapter, enter:

disable ttyla
enable ttylA

Or, for the the alternate serial adapter, enter:

disable ity2a
enable tty2ZA

Note that ttylA and ttyla refer to the same (main) serjal line, and tty2A
and ttyZa refer to the same (alternate) serial line. Do not use the same line
in both its modem and non-modem invocations at the same time as this
will cause an error.

7.11.4 Shared Dial- In/Dial- Out

XENIX supports the use of dial-in and dial-out on the same modem line,
without having to disable the login.

When a dial-out program is using the line, the login will be disabled. If
someone is logged in on a line when a dial-out program attempts to use it,
the dial-out program will fail to open the device.

For this feature to work correctly, the modem control device must be used,
and carrier detection must be enabled in the modem. (For information on
using dial-in/dial-out in conjunction with uuep, refer to Chapter 6in the
XENIX User’s Guide “Building a Communications System.”)

7.11.5 Hayes Modem Settings
Proper modem configuration is necessary when using em and uucp.

Modem settings differ for each modem. Consult your modem manual for
the proper switch settings.
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Smartmodem 1200

Ifyou have a Hayes Smartmoderm 1200, switches 3 and 8 should be down:

-
e

3 4 s & 7 B
up e |eo| (o s |eaie

down L] ®

When switch 3is down, the resulting codes willbe sent to, (echoed by), the
modem to the terminal or computer. When switch 8is down, the modem is
able to interpret the command being issued. This allows both the XENIX
and DOS communications systems to work.

Smarﬁnodem 2400
The Hayes 2400 Smartmodem requires on-line configuration if it is to be

with a 2400 baud carrier if it is not set up with 2400 baud commands. You
must configure the modem by issuing set up commands via en(C). The
form of the eu command is:

C cu -52400 -1 ttynn dir

|

- nn is the “ity” number of the serial line. To configure a modem on ttyla,
enter this command and press <RETURN>:

cu -s2400 -1 ttyla dir

Next, enter the following commands to configure the modem. They willbe
saved in the modem’s non-volatile memory. X you do not want to save the
settings, do not enter the last command (at&w). Commands are in the left
column and short desériptions of what they do arein the right column. Fol-
loweach command with a RETURN:

atéf Fetchfactory configuration.
att : Tonedialing.
atll Lowspeakervolume.
- at&d?2 Setdtr“2”: go enhook when dir drops.
(‘_ - at&el : Setded “17: ded tracks remote carrier.
ats0=1 Amnswer phone after 1 ring (AA light éhould
come on).
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ate( No echo (modem will no longer echo what is
senttoit).
atgl Quiet mode (modem will not respond with

“OK” after this command or any that follow).
at&w Saves settings in non-volatile memory.

Exitfrom eu by entering a “‘tilde’ and a “period”, followed by a RETURN:

The modem is now configured and ready for use.

fusr/lib/uucp/L.sys is the file containing information about systems to
which uucp can connect. In order to prefix a number in L. sys with a non-
numeric character, that character must be defined in the file
fusr/lib/uucp/ L- dialcodes. In some cases this is needed to pass special
codes on to modems, For example, amodem might require the string “P”
to pulse dial (to dial on a line with pulse dial, instead of touch tone dial). A
sample L-diglcodeslineis:

PULSE P

The number would be listed in L.sys as “PULSE4085551234". For more
information on L-dizicodes and L.sys, refer to Chapter 6 in the XENIX
User’s Guide “Building 2 Communications System”

7.11.6 Modem Control
uuep must be used with modem control serial lines.

The modem must be set to respond to DTR (Data Terminal Ready).
Check your modem manual for instructions on setting DTR., Note that the
dialer port should be owned by uucp.

7.12 Adding a Lineprinter

This section explains how to add new lineprinters to your XENIX system
and how to use the lineprinter commands to organize and control your
printing.

The XENIX lineprinter spooling system is a collection of commands that
helpyou, as system manager, to efficiently install, monitor, and control the
lineprinters serving your system. When a user requests a file to be printed
using the Ip(C) command, the lineprinter system responds with a “request
ID.” This consists of the name of the printer on which the file will be
printed and a unique number identifying the file. With this request ID, the
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user can find out the status of the print request or cancel it. Thelp options
help the user to easily control printer output. For more information on lp,
see “Usingthe Lineprinter,™ in the

Introduction to XENIX .

There are several terms used to describe the line printer system:

device The target for Ip output. It can be a hard-wired
printer, a terminal that s sometimes used as a
printer, or a regular file. A device can be
represented by a full XENIX pathname.

printer The name assigned by the system manager to
represent a device. This name canhave up to 14
characters. At different times, a printer maybe
associated with different devices.

class An ordered list of printers. Print requests sent
able member of that class.

destination A destination is where print requests are sent. A
destination canbe aclass or a printer.

Consult your computer and lineprinter hardware manuals for information
on making the connection between your system and printing devices.

7.12.1 Installing 2 Printer: Ipinit

To install new printing devices on your XENIX system, use the Ipinit(C)
command. Before you use Ipinit you should first know the port to which
the lineprinter is connected or the XENIX pathname of the device (for
example, /dev/ttyla) and the lineprinter interface program. A model inter-
face program is supplied with your XENIX system. For more information
on printerinterface programs, see “Printer Interface Programs.”

When you give the Ipinit command, you are prompted with a series of ques-
tions. Formost of them you need to supply your own-answers, entering the
information as you are prompted. When you are prompted for the printer
name, however, you are given a default name option. If youwish to choose
the default answer, simply press the RETURN key. If you make a mistake
while responding to the questions, just press the DELETE key or the
INTERRUPT key and start again.
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Example
The following example shows how to add a line printer to your system. The
printer name is printerl, the device pathname is /dev/ityla, and it will be
the default printer for your system;
Before you give the Ipinit command, you must make sure that the line to
the printer is working correctly. To check this, you should connect the
printer to your system, turn it on, and send text from the system to the port
that is connected to the printer. For example, the command:
cat /etc/motd > /dev/tiyla

should cause a copy of the /etc/mozd file to print on your printer. If this test
fails, you should check and make sure that:

® The printer is correctly connected to the computer.

® The connectingcableisin good condition.

® Your printer is powered on.

#® The portis recognized by XENIX,
Ipinit will not configure the printer correctly if the line is not working,
When you are sure that the computer can communicate with the printer,
perform the following steps:
1. Enterthecommand:
fetc/lpinit
2. Ifthe scheduler is running you are reminded that any jobs which are

printing may be interrupted and you are prompted if you want to
continue.
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3. Thefollowingmenuis displayed:

Do you wish to:
1 - Add a new printer.
2 - Remgve a printer. :
3 - Reconfigure an existing printer.
4 - Assign a default printer.
5 - Print lp status information.

Select an option or enter ¢ to quit:

4 Nextyou are prompted

Enter“1* and press RETURN.

Are you adding a (P)arallel or (8)erial printer?

Enter “P” or “S” and press RETURN.
5. Ipinitdisplays alist of available parallel or serial ports.,
Enter your choice and press RETURN.

6. lpinitdisplays the followingmessage:

Enter a name for the printer, press <RETURN>> to use the default
namé (printer) or enter q to return to the previous menu.

Printer namescan be up to 14 characters long and can be any combi-
nation of numbers, letters, or underscore characters. Enter the
printername, printerl, and pressthe RETURNkey.

7. Ipinitdisplays the following message on your screen:

It you have an unusual printer you must create an interface
program in /usr/spocVlp/model. Fora sample interface program
look at /usr/spool/lp/model/dumb.

7-27



XENIX Operations Guide

8. Now you are prompted for a printer type. The screen displays a
numbered list of the available printer types on your system, fol-
lowed by these instructions:

Enter one of the interface programs above or the full pathname of an interface
program or entter q to return to the previous menu:

Enter one of the options, then press RETURN.

9. After you have finished responding to these questions, lpinit
displays the following message:

destination “printerl’ now accepting requests
printer “printer]” now enabled

Then, Ipinit automatically gives the instructions to enable printer]
and allow it to accept print requests.

10. After enabling printerl, lpinit prompts you to respond to one more
question:

Is this the default printer ? (y/n)

You can enter Y (foryes) or N (forno) dependingupon whether you
want user print requests to be automatically routed to printerl or
not.

11. Onelastmessageis displayed:

If you need to modify your interface pfogra.m after installing it,
the installed version is in /usr/spool/lp/interface/printerl.

After you have responded to these questions, Ipinit starts Ipsched, and
users can begin printing files on the new printer.
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You can also add printers to your system using the lpadmin command dis-
cussed in “Installing a Printer.” However, you will need to give separate
commands to stop Ipsched, to enable the printer, and to allow it to accept
print requests. For more information on these programs and commands,
see sections “Stopping the Print Spooling Daemon,” “Accepting and
Rejecting Print Requests,” and “Enabling and Disabling Printers.”

7.12.2 Stopping the Print Spooling Daemon: Ipsched

The spooling daemon, lpsched, routes print requests through the correct
printer interface program and then to the lineprinter. No printing can be
done on your system unless Ipsched is running. The program lpsched starts
automatically each time your XENIX system is restarted. Sometimes it is
necessary to stop Ipsched, especially if you want to reconfigure printers or
if you want-to add new printers using the Ipadmin command (Ipinit
automatically stops ancl rcstarts Ipsched).

- ~This section explains howto find out whether or not-lpsched 1s TURIiEg, T

howtostop and restartit, and howto recreate it if necessary,
To find cut whether or notlpsched is running, enter:
Ipstat —r

The system responds with a message indicating whether Ipsched is either
running or not.

To shutdown the scheduler, 1psched, enter:

fusr/lib/lpshut
Ipsched stops running and all printing stops as well. Printing requests
stopped in the middle of printing reprint when Ipsched starts again.

After you have finished configuring the printers, you should restart
Ipsched. To do this, enter:

fusr/lib/lpsched
Ipstat-rshould confirm thatlpsched is running.
Each time Ipsched sends a printrequest to an interface program, it records
an entry in a log file, /usrispool/lp/log. The entry includes the user name,
the request ID, the name of the printer the request will be printed on, and

the date and time requested. Ipsched also records any error messages i
thisfile. After youhavestoppedlpsched, thelogfileisrenamed
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fu.sr/spaolﬁp/aldlog and Ipsched starts a new log file. Requests waiting to
be printed before Ipsched was stopped mayhave an entryin both logfiles.

Formore information ont Ipsched, seeIpsched(C), XENIX Reference.

7.12.3 Creating an Init Device File

The standard parallel printer devices. (/dev/ip, /devilp0, /dev/ipl, and
/dev/lp2) send a printer initialization string (init) the first time the device is
opened after the system boots . This is done on the first open only so that
printers with large text buffers will not be flushed by the sending of anether
file.

Some parallel printers require initialization every time a file is received for
printing. Othersrequire an init if the printer is turned off and back on again
(for example, after changing paper or ribbons). The symptom of this situa-
tion is that the printer works fine untilit is turned off and then back on.

If you need to initialize the printer more often than the standard devices
provide, you can create an additional device file for the parallel port in use.
This “init device file” can be used when necessary to initialize the printer.

1. Login assuper-user

2. Determine which device is the parallel port you are using. This
example assumes the device is the main parallel port (/dev/ip().

3. Use Ipinit to associate one of the parallel inir devices (Ip01, Ipli,
1p2i) with the printer (select option 3 “reconfiguring an existing
printer’).

If your printer needs an init when it is turned off and on, use the fol-
lowing command line after the printer is turned on. Initialize the
printer before the first file is sent to the printer (this example
assumes the main paraliel port):

# >/dev/lpli

If your printer needs an inif every time a file is sent (and it doesn’t
have alarge internal text buffer) you can use the /dev/ip0i device all
the time.

The Ip{C) command now sends an init every time a file is sent to the
printer.

Some printers do not have newline/carriage return mapping. I your
printer needs to have newlines mapped to newline/carriage returns,
specify the crnlmap filter when you set up the printer using the Ipinit(C)
command. When you are prompted for the type of printer (dumb printer,
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Imagen laser printer (parallel interface), Imagen laser printer (serial inter-
face), or other), enter “other”. You are then prompted for the pathname
of the interface program. The printer filter file is found in
tusr/spoolflp/model{crnlmap.

7.12.4 Moving Requests Between Printers: Ipmove

You can move print requests between printing destinations by using the
command Ipmove, This command does not move print requests while the
scheduler, Ipsched, is running. To stop Ipsched, see “Stopping the Print
Spooling Daemon.” Ipmove will move individual print requests by request
ID, orall requests waiting to be printed on a particular printer.

For example, to move a request with a request ID of guick- 532 to a printer
named slow, enter:

fusr/lib/lpmove quick-532 slow

To move all requests on a printer named guick to slow, enter:
fusr/lib/lpmove quick slow

For more information on lpmove, see Ipsched (C), in the XENIX Refer-
ence.

7.12.5 Accepting and Rejecting Print Requests: accept

The accept command allows printers or classes of printers to accept print
requests made with the Ip command. You can allow a printerto accept
requesis after it has been properly configured. The printer, however, will
not begin printing the requests until the enable command is given. If you
added a printer to your system using the Ipinit command, these steps were
automatically performed. For information on enable, see “Enabling and
Disabling Printers.”

For example, to have print requests accepted for a class of printers named
classi, enter:

Josr/libfaccept class1
If you want to prevent requests from being routed to a printer, you can use

the reject command. The -r options allows you to send users a message
explaining why a printeris out of service.
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For example, to prevent printing requests, from being routed to a printer,
printerd, because of repairs, enter:

fusr/lib/reject -r“printer4 needs repair” printerd

A user who requests a file to be printed on printer4 will receive the follow-
Ingmessage:

Ip:can not accept requests for destination “printerd”
--printer printer4 needs repair

To find out the acceptance status of printing destinations, enter:

Ipstat -a
For more information on Ipstat, see “Using the Lineprinter” in the Iniro-
duction to XENIX . For more information on accept/reject, see
accept(C), in the XENIX Reference.
7.12.6 Enabling and Disabling Printers
The enable command allows Ipsched to print files on printers. A printer
can accept requests for printing after the aceept command is given forit,
but in order for the files to be printed, the enable command must be given
aswell. ‘
Forexample, to enable a printer named daisy, enter:

cnable daisy
You can disable printers with the disable command. The scheduler,
Ipsched, will not send printing requests to disabled printers regardless of
their acceptance status. The -r options allows you to send a message to

users explaining why a printer has been disabled.

For example, to disable a printer named /aser because of a paper jam,
enter:

disable -r““paper jam” laser

Users requesting the status of luser with the command Ipstat - plaser will
receive the following message:

printer “lagser” disabled since Dec 5 10:15
paper jam

For more information on these two commands, se¢ enable(C) and
disable(C) in the XENIX Reference.
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7.12.7 Printer Interface Programs

Each printer on your system must have a printer interface program. This
can be a shell script, C program, or any other executable program. Your
XENIX system provides a model interface program. It is written as a shell
script and can be found in /usr/spool/lp/model. You can use this program
asis, modifyit, or write your own intérface program.

If you want to write or modify a printer interface program, the following
information maybe helpful,

When Ipsched routes a printing request to a printer P, fusr/spool/ip
invokestheinterface program for Pas follows:

interface P id user title copies options file

These flags are:
- -—interface --the directory-which-contains executable copies of imterface
programs :
P theinterface program being executed
id therequestid returned bylp
wser thelogin name of the user who made the request
title an optional title given by the user
copies the number of copies requested

options  alistofprinter dependent options separated by blanks
Jile the full pathname of a file to he printed

When the interface program is started, its standard input comes from
/dev/null and both standard output and standard erroroutput are directed
to the printer’s device. Devices are opened for reading as well as writing
when file modes permit. If a device is a regular file, all output is appended
to the end of that file.

Interface programs may format their output in any way. They must, how-
ever, ensure proper stty modes for terminal characteristics such as baud
rate and output options. In a shell scriptinterface, this means that printer’s
device mustbe open forreading -- take the standard input for the stty com-
mand from the device.

The file /etc/default/lpd contains a line “BANNERS~d*’ where d is the
number of banner pages to be printed at the front of every printing request.
Interface programs should examine this file and behave accordingly,
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Afier printing is completed, the interface program should exit with a code
showingthat the print job was successful. Exit codes areinterpreted by the
printer scheduler, Ipsched, as follows:

Exit Code Meaning to Ipsched

0 | Printjob wassuccessful
1to 127 | Ipsched found a problem while printing this
particular request, for example, too many
unprintable characters. This problem willnot
affect future printing requests. Ipsched
notifies users by mail that there was an errorin
printing the request.
greater than 127 | These codes are reserved for internal use by
Ipsched. Interface programs must not exit
with codesin thisrange.

Finally, when problems occur in printing that are likely to affect future
printing requests, the printer interface program should disable priniers so
that print requests are not lost. When a busy printer is disabled, the inter-
face program will be terminated with a signal 15 so that print requests are
notlost.

For more information on printer interface programs, see lpadmin(C), in
the XENIX Reference.
7.13 Adding Additional Memory

You can improve system performance and run larger programs by increas-
ingthe amount of internal memory.

Toincrease internal memoryfollow these steps:
1. Turn off your computer.
2. Install additional memory according to the manufacturer’s instruc-
tions. Make sure you have set all switches as noted in the instruc-

tions.

3. Boot XENIX. The boot screen details how the additional memory
has affected your system.

4, Some features of XENIX may have been expanded. For example,
youmayhave:

e More multiscreens
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#* More buifers
8 A larger maximum user process size

The number of multiscreens maybe unchanged. Since the number of mul-
tiscreens can be set by the user, you may have already set a specific limit to
the number of multiscreens available. If you have not set a limit to the
number of multiscreens then you are already using the maximum numb er
of multiscreens that XENIX allows.

The number of buffers may also be unchanged. Since the number of
buffers can also be set by the user, you may have already set a specific limit
to the number of buffers available. If youlhave not set a limit to the number
of buffers then you are already using the maximum number of buffers that
XENIX -allows.

If the maximum. nser process sizeis unchanged, then itis now limited by the

size of the swap ﬂle system mstead of the. amount of mtemal ‘memory. You

S —

e Reinstall XENIX and increase the size of the sWap file system. See

Chapter 2, “Installation Procedure,” of the Installation Guide for
c[etaﬂs on remstallatlon

¢ Change the process so that it runs without being swapped. Referto’
proctl (S)for details.

You can follow the same procedure if you wish to remove internal memory
from the system.

If the memory hardware reports an error to XENIX , XENIX displays the
message; ' '

panic: parity
Youthen see the software reboot message:
** Normal System Shutdown **
** Safe to Power Off **
- or -

#* Press Any Key to Reboot **

If the system repeatedly panics from parity errors, consider replacmg the
memory chips.
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Note

Some machines have a hardware limitation on the maximum amount
of memory that can be installed. Refer to your computer hardware
manual to determine the maximum amount of memory you can
install.

7.14 Adding a Hard Disk

You can give the system extra room for storing users’ files and directories
by adding a hard disk to the system. This is often the onlyremedy for a sys-
tem that has one hard disk and suffers from chronic lack of space. See the
Release Notes for a list of hard disks compatible with the current XENIX
release.

You can only have one disk controller card. Software support is now pro-
vided for hard disks that do not have matching entries in the ROM tables.
Switch settings on the disk controller card may need to be changed. Check
your hardware manual for the hard disk drive and the computer for this
information.

Before adding the new disk, you must know how to connect it to the com-
puter. Connecting the hard disk is explained in the hardware manual pro-
vided with the disk.

Make sure the second drive passes the manufacturers diagnostics before
running XENIX . If it does not pass the diagnostic tests, you cannot use it
with XENIX.

This is an outline of the procedure to add another hard disk:

¢ Connect the hard disk, then boot the system and. enter system
maintenance mode.

® Use the /ete/mkdev program. mkdev executes hdinit which, in
turn, runs four interactive programs: dkinit to inititalize the hard
disk characteristics, #disk(C), to separate the disk into MS-DOS
and XENIX areas (the DOS areais optional), badtrk(M), to identify
and map anybad areas on your disk, and divvy(C), to partition your
disk into file systems.
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Note

In the steps outlined below, you are prompted to respond to a variety
of prompts. Although it is not always designated in this documenta-
tion, remember to press RETURN (or ENTERY} after you have typed
each response. XENIX waits indefinitely until this is done.

These are the steps to add another hard disk with one XENIX file system
andno DOS area:

1. Connect the hard disk, then boot the system and enier system
maintenance mode.

2, V‘Jhen you arein system maintenance mode, enter:
/etc/mkdev hd

3. Thefirst utility invoked by hdinit is dkinit, which sets parameters for
non-standard hard disks. Yousee themenu

Hard Disk Drive 1 Configuration

1. Display current disk p arameters
2. Modify current disk parameters
3. Select default disk parameters

- Enter an option or‘q’ to quit:

If you have a standard hard disk, type “q” followed by
<RETURN>. This selects the default parameters for your hard
disk. Unless you know that your disk is non-standard, assume that
itis standard and continue.

Ifyour diskisnon-standard, dkinit operates as follows:
If youenter “1” or “2”, you see the following display:

Disk Parameters  Values
1. Cylinders value
‘2.Heads value
3. Write Reduce value
4, Write Precomp value

5.Ecc value
6. Control valie
7. Landing Zone value
8. Sectors/track value
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When you see the display, “‘value” is replaced with the default value
forthat variable,

¥ you entered a “1”, you now see the first menu again. If you
entered a “2”, you are now prompted:

Enter a parameter to modify or ’q’ to return to the main menu:
Ifyouenter “q”, you see the first menu again. If you enter any of 17
-~ “8”, you see the prompi:

Enter the newvalue or <RETURN> to use the existing value:

I you wish to change the value, enter a new value now or eater
<RETURN> to use the existing value.

After the table values are displayed or modified, the initial menu is
again displayed and you must type “q” to exit dkinit. Exiting dkinit
by typing “q” overwrites any parameters you have changed with the
new values. If you wish to restore the default parameters after mak-
ing modifications, enter “3” from the first menu before typing “q”
to exit dkinit.

dkinit is used to support non-standard hard disks. The normal
user, while adding a second hard disk, will simply enter “q” when
confronted with the dkinit initial menn. When the dkinit program
exits, the hdinit program invokes fdisk(C), which partitions the
hard disk,

4. When fdisk starts, you see this menu:
Select one of the following options or ‘q’ to exit the program

. Display Partition Table

Use Entire Disk for XENIX
Create Partition

Activate Partition

Delete Partition

PP NTISES

Enter your choice or ‘q’ to quit:
If you want to use your whole disk for XENIX , enter “2°, then press
RETURN. If your hard disk already contains valid partitions, fdisk
displays the current partition table followed by the message:

Warning! All data on your disk will be lost!
Do you wish to continue? (y/n)
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If you would like XENIX to occupy the whole disk, enter °y’ and
press RETURN,

If no partitions were previously'instaﬂcd on your hard disk, fdisk
will allocate the entire disk for XENIX without displayingthe above
warning.

Note that fdisk reserves the first track for masterboot and the last
cylinder of the hard disk for disk diagnostics. Thus your partition
begins on track 1 instead of track 0 and it ends on track 1219 instead
of track 1223.

Yousee the partition table again, with the following changes:

Current Hard Disk Drive: /dev/rhd01

Partiion | Status | Type | Start | Bnd | Size
1 Ac‘tlve XEN]X 1 1219 [ 1218

Total disk size: 1224 (5 tracks reserved formasterboot and diagnostics)
Press <RETURN> to continue.

After you press RETURN, you see the main fdisk menu, shown
above. Note that the XENIX partition must be active before exiting
fdisk. Type ‘q’ to exit fdisk and continue with the installation,

For more information on havmg DOS and XENIX on your hard
disk, seefdlsk(C)

If you had a large portion of the disk already allocated to DOS, you
must run, DOS to deallocate this area. See fdisk(C) for more infor-
mation on sharing disks between DOS and XENIX . No matter what
configuration you produce with fdisk, the active partition must be
the XENIX partition when you are through.

5. The next menuis from the bad track mappmg program, badtrk. It
displays this menu:

Print Current Bad Track Table

Scan Disk (Youmay choose Read-Only or Destructive later)

Add Entries to Current Bad Track Table by Cylinder/Head Number
Add Entries to Current Bad Track Table by Sector Number

Delete Entries Individually From Current Bad Track Table

Delete All Entries From Bad Track Table

SR

Please enter your choice or *q’ to quit:
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Enter ‘2°, then press RETURN. If badirk thinks that the table may
have been changed, you are prompied if you want to update this
device with a new table. You should answer ‘y’. Next, you are
prompted if you want to salvage any data on the bad tracks, and
warned that this may take alongtime. You should answer ‘n’ unless
you have data on the bad tracks that youneed to restore and there is
no other way (i.e. backups) to recover the information, in which
case you should respond ‘y’.

Yousee the following submenu:

1. Scanentire XENIX partition
2. Scanaspecified range of tracks
3. Scanaspecified filesystem

Enter the number corresponding to the type of scan you wish to per-
form. If this is a fresh installation, (that 18 you are installing XENIX
for the first time or performing a complete reinstallation), you prob-
ably want to select option ‘1°.

If you choose option 2’ or ‘3, you are then prompted to specify the
areayouwant badirk to scan.

After you have selected the area you want scanned, you are given
the choice:

1. Quick scan (approximately 1 min/megabyte)
2. Thorough scan (approximately 7 mins/megabyte)

Option “2’ should be selected if this is a fresh installation. Once you
respond to the above prompt, you are prompted:

Do you want this o be a destructive scan? (y/n)
¥ you respond ‘n’, a non-destructive, readonly scan begins. How-
ever, for your fresh installation, respond y'. You are warned:
Thiswill destroy the present contents of the region you are scanning.
Do you wish to continrue? (y/n)

Respond *y for your fresh installation and you see the following
message:

Scanning in progress, press ‘q’ to interrupt at anytime.

After you have responded to the above prompts, the program scans
the active partition of the hard disk for flaws. The larger your disk,
the longer the scanning process takes, so a verylarge disk maytakea
while.
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As badtrk scans the disk, it displays the number of each track it
examines, and the percentage of the disk already scanned. Pressing
“q” at any time interrupts the scan. You will then be prompted to
continue scanning or to return to the main menu. Whenever badick
finds a defective track, it lists the location of that track using both
the sector number and cylinder/head conventions.

If your disk comes with a flaw map, cross-check your map against
the results of the disk scanning. Because most disk flaws are margi-
nal or intermittent, any flaw map will almost certainly contain more
flaws than the scanning process will reveal. Depending on the for-
mat of your flaw map, select either option ‘Y, “Add Entries to
Current Bad Track Table by Cylinder/Head Number”, or option
‘4, “Add Entries to Current Bad Track Table by Sector Number™,
and enter the flaws, one perline. Enter ‘q’ when you are finished.

Exitbadirkby eﬁtering ‘q’ at the main menu.

- The program now displays the numb erotidentified bad tracks.-You- -

are prompted to. enter the number of tracks to be allocated as
replacements for bad tracks. You will see a recommended number
of tracks to allocate as space forreplacement. Thisnumberisbased
on the number of known bad tracks and an allowance for tracks that
will go bad in the future. You should choose to allocate at least as
many tracks as recommended. Please make this choice carefully,
because if you want to change this amount later, you will have to
reinstall XENIX . :

Next, badtrk prompts:
Do youwant to update this device with the new table?

To save the changes made to the bad track table, enter ‘y’. If anirre-
vocable mistake has been made in the bad track table at some time
during this process, enter ‘n’, modify the bad track table to contain
the desired entries, and then enter ‘q’ at the main menu to return to
the prompt displayed above.

You are prompted:

Do you want to attempt to salvage any valid data
on the bad tracks? [may take a longtime] (y/n)

Generally you should respond ‘n’ to this prompt. However, if you
have not made a backup of needed data on the bad tracks and there
is no other way of recovering this information, you may want to
respond ‘y’, keepingin mind that this process may take along time.
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Next, you see a prompt from divvy. The divvy program divides a
partition into file systems. You can create up to seven divisions on a
single partition, and name them anything youlike,

If the hard disk you are installing is 20 megabytes or larger, you will
be prompted for the number of file systems you want to create.
Press RETURN to use the defauilt value of one file system. Smaller

hard disks automatically default to creating one file system.

You are next prompted for block control of your hard disk. You
see:

Do you require block by block control over
the layout of the XENIX partition? (y/n)

Enter y’ and press RETURN. This allows you to create up to seven
file systems on a single XENIX partition, and assign specific names
to whatever file systems you create., You must enter ‘y’ if you
prompted to create more than 1 file system in the previous prompt.

You see the main divvy menu and a display that shows you how your
disk is divided:

New File
Name | System? | # | FirstBlock | LastBlock
root no, exists | 0 0 24344
swap no,exists | 1 24345 25345
noe 2 - -
no 3 - -
no 4 - -
no 5 - -
recover | no,exists | 6 25346 25546
hd0a no, exists | 7 0 25546
nfame] Name or rename a division.

cfreate] Create a new filesystern on this division.

plrevent]  Prevent anewfile system from being created on this division.
s[tart] Start a division on a different black.

e[nd] End a division on a different block.

r[estore]  Restore the original division table.

Please enter your choice or *q” to quit:

Each row in the divvy table corresponds to a file system. For exam-
ple, in this table, the name of file system O1is “root™.
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Use option ‘n’ to change the name of a filesystem. You could name
it # (for “user”), for example.

Do not change the configuration of file system 7. Tt is reserved for
internal use by XENIX. '

Exit from divvy by entering ‘g’. The program may prompt whether
to install the new partition table, return to the main menu or exit the
program without installing partition table. Select option 4 to install
the partition table.

If you have a large file system, you may be promptéd if you want a
scratch device to be created foryou. You should answer yes.

Formore information on divvy(C) see the XENIX Reference.

To use an additional disk, or create a second, mounted file system, enter
this command: .

mkdev fs /dev/u /u

This command does the following:

]

Creates a directory /u (a.lsd known as the mount point).

Creates the lost+found directory (used by fsck to recover files if the
file system is corrupted).

Mounts the device (/dev/u) on /u, cleansit, and unmounts it.

‘Removes write permissions on the directory /u for group and all

otherusers except root.
Creates files in the /w/lost+found directory, then removes them.
This allocates inodes for the directory, so that if the file system is
corrupted and runs out of inodes, fsck(C) is still able to recover
files.
Addsthe fo]lowing]iﬁe to /etc/checklist:

/deviu

Modifies /etc/default/filesys so that the new file system is automati-
callymounted, checked and cleaned when appropriate.
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To mount or unmount /dev/u on /u, use the following two commands
respectively:

mount fs /dev/u /u
umount fs /deviu /u

7.14.2 Using A Second File Sysfem

You can access the files on your new file system by first mounting it in the
appropriate directory (we used /u as an example in the preceding section).
After youmount the file system, all directories and files on it are usable just
as any others on the system.

If you want to have user accounts on your mountable file system, change
the variable “HOME?” in the file /etc/default/mkiuser. The “HOME” vari-
able defines the directory where user accounts are placed. This variable is
used by the mkuser(C) program, which adds new users to the system.

Edit the file /etc/default/mkuser. Thereis aline which maylook like this:
HOME=/usr

Change /usr to the name of the directory where you want to place user
accounts. In our example, this is /u. The line should nowread:

HOME=/u

Now, whenever yourun the mkuser(C) script to add anewuser, that user’s
account willbein /.

If there are already users on the system, and you want to move their
accounts to the new file system, you can use the copy(C) command to copy
their accounts to the new file system. You must also change the users’
entries in fetc/passwd to reflect the new pathnames of their home direc-
tories. ‘

Follow these steps to move user accounts from one file system to another:

1. Make sure the new file system is mounted. Also, be sure you are
eitherin system maintenance mode, orlogged in as root.
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Change directories to the top of the current user account directory.
If, forexample, the user accounts are in /usr, enfer: :

cd fusr

and press RETURN.

List the contents of this directory:
le

Yousee alist of account names, for example:

alisonb dean jerrys sams
blf gregt  lost+found  tammyr
buckkm jeffj pj - vicki
— Enter:..._ S e e e — -
copy -orm /usr /u
and press RETURN.

When the copy command has finished, enter: .
cd /n

and press RETURN. List the new contents of /u to make sure all of
the accountshave been copied correctly.

After you are sure that all of the accounts have been completely
copied, you can remove the user accounts in the previous user file
system. : o ’

Change the home directory for each user as listed in /etc/passwd.
An example entryin /etc/passwd might be:

alisonb:CoHiKN 5.:271:104:Alison Berry:/usr/ alisonb:/bin/csh
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You see one such line for every user on your system. Change the
field:

:/usr/alisonb:
to match the user’s new home directory:
:/u/alisonb:

Do this for everyuser whose home directoryhas changed.

7.15 Creating Boot and RootFloppy Disks

mkdev(C) provides a utility to create bootable and root system floppy
disks. mkdev invokes fdinit, a menu-driven program which allows the user
to select the disk format and filesystem type. There are three basic types
generated: boot and root on a single disk (96 tpi only), boot and root pair
{48 tpi), or filesystem only {which simply invokes mkfs (C)). The formats
supported are: 48 tpi, 96 tpi-15 sectors/track, in 5 1/4 and 3 1/2 inch for-
mats. To create the floppies, enter:

fetc/mkdev d

and you will see the following display:

Choices for type of floppy filesystem.

1. 48 tpi, double sided, 9 sectors per track
2. 96 tpi, double sided, 15 sectors per track

Enter an option or enter q to quit:

Enter the correct type and press RETURN. You are then prompted for the
disk:

Insert a xx tpi floppy into drive 0. Press Return to continue.
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Insert your floppy and press RETURN. The program responds with
anothermenu:

Choices for contents of floppy filesystem.

1. Filesystem only

2. Bootable only

3. Root filesystem only

4. Root and Boot (only available for 96tpi floppy)

Enter an option or enter q to quit:

Select the appropriaie filesystern and press RETURN. fdinit generates the
.. filesystem and will display the following message when complete: . o

xx ipi filesystem floppy complete.

()

()
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_Torestore the terminal to normal operation, follow these steps:

8.1 Intreduction

This chapter explains how to solve problems that affect the operation of
the system. The problems range in complexity from how to fix a nonecho-
ingterminal, to how to restore lost system files,

8.2 Restoring a Nonechoing Terminal
A monechoing terminal is any terminal that does not display characters
entered at the keyboard. This abnormal operation can occur whenever a

program stops prematurely as a result of an error, or when the user presses
the BREAK key.

i. Pressthe Ctrl-j key. The system may display an error message. If it
does, ignore the message,

2. Enter:
stfysane

and press the Cirl-j key. The terminal does not display what you
enter, so enter accurately.

After pressing Ctrl-j, the terminal should be restored and you may con-
tinue your work.

8.3 Resolving Dialer Difficulties
If the dialer program has aborted abnorma]ly; the serial line you are using
will remain enabled for dial out. (See dial(M) in the XENIX Reference

Manual.) To check to see if a line is still in a dial out state, use this com-
mand:

who -a
If the serial line is still in a dial-out state, (the entry for the line will
read: DIALOUT) use the ungetty command. For example, to correct
tfyIa, enter this command and press RETURN:

Jusr/iib/ungetty -r tiyla
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The line should be now be enabled as a dial-in line.

8.4 Solving Lineprinter Problems

No printing can be done on the lineprinter spooling system unless the print
scheduler, Ipsched, is running. To check the status of Ipsched, enter:

Ipstat -r
To restart Ipsched, enter the following on two lines:

fusr/lib/lpshut
fusr/libfIpsched

Calling the file /ust/lib/Ipshut cleans the system and /usr/lib/Ipsched start it
up again.

Access to files and directories in /usr/spool/lp by Ip can be another source
of spooling problems. You can check the Ipsched log file,
fusr/spool/lpflog. This is a record of the print scheduler’s activity and

errors. If Ipsched refuses to run or a printer refuses to print, check to make
sure that:

— The printer is enabled; see lp(C) in the XENIX Reference Manual.

— The files and directories in /usr/spool/lp are readable and writable
bylp.

For more information on the lineprinter spooling system, see the section
"Adding A Lineprinter”in Chapter 7,

8.5 Stopping a Runaway Process

A runaway process is a program that cannot be stopped from the terminal
at which it was invoked. This occurs whenever an error in the program
“locks up” the terminal, that is, prevents anything you enter from reaching
the system.

To stop arunaway process, follow these steps:

1. Gotoaterminal thatisnotlocked up.
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2. Login asthe super-user.
3. Enter:
ps-a

and press the RETURN key. The system displays all current
processes and their process identification numbers (PIDs). Find the
PID of the runaway program.

4. Enter:

| kill PID

and press the RETURN key. The PID is the process identification

nvmber of the runaway program. The program should stop in a few
seconds. If the process doesnotstop, enter:

and press the RETURN key.
The last step is sure to stop the process, but may leave temporary files or a
nonechoing terminal. To restore the terminal to normal operation, follow

the instructions in the section “Restoring 2 Nonechoing Terminal® in this
chapter.

8.6 Replacing a Forgotten Password

The XENIX operating system does not provide a way to decipher an exist-
ing password. If a user forgets his password, the system manager must
change the password to anew one. To change an ordinary nser password,

follow the instructions in the section "Changing a User’s Password” in
Chapter 3.

8.7 Removing Hidden Files

A hidden file is any file whose name begins with a dot (). You can list the
hidden files in a directory by entering:

lc-a

and pressing the RETURN key.
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You can remove most hidden files from a directoryby entering:
rm .[a-Z]*

and pressing the RETURN key. Remaining files can be removed individu-
ally.

8.8 Restoring Free Space

The system displays an “out of space” message whenever the root direc-
tory has little or no space left to work. To restore system operation, you
must delete one or more files from the root directory. To delete files, fol-
low the sieps outlined in the section "Maintaining Free Space” in Chapter

8.9 Restoring Lost System Files

If a system program or data file is accidentally modified or removed from
the file system, you can recover the file from the periodic backup disk with
the sysadmin program. To restore the files, follow the instructions in the
section ‘“‘Restoring a Backup File” in Chapter 6. '

8.10 Restoring an Inoperable System

On veryrare occasions, one or more of the critical XENTX system files may
be accidentally modified or removed, preventing the system from operat-
mng. In such a case, you must reinstall the XENIX system, and restore user
program and data files from backup disks. To reinstall the system, follow
the instructions in the XENIX Installation Guide. To restore files from
backup disks, follow the instructions in the section “Restoring a Backup
File” in Chapter 6.

8.11 Recovering from a System Crash

A system crash is a sudden and dramatic disruption of system operation
that stops all work on the computer. System crashes accur very rarely.
They are usually the result of hardware errors or damage to the root file sys-
tem which the operating system cannot correct by itself. When a system
crash occurs, the system usually displays a message explaining the cause of
the error, then stops. This gives the system manager the chance to recover
from the crash by correcting the error (if possible), and restarting the sys-
tem.
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A system crash has occurred if the system displays a message beginning
with “panic:” on the system console, or the system refuses to process all
input (including INTERRUPT and QUIT keys) from the system console
and all other terminals.

To recover from a system crash, follow these steps:

1. Use the error message(s) displayed on the system console to deter-
mine the error that caused the crash. If there is no message, skip to
step 3,

2. Carrect the error, if possible. A complete list of error messages and
descriptions for correcting the errors is given in messages(M) in the
XENIX Reference Manual.-(Even if the problem cannot be located
or corrected, it is generally worthwhile to try to restart the systém at
least once by completing the remaining steps in this procedure.)

3. Turn off the comput_ér and follow the steps described in Chapter2,

T “Statting the System,” to restart the system.

4. If the system will not restart, or crashes each time it is started, the
operating system is inoperable and must be reinstalled. Follow the
procedures described in the XENIX Iustallation Guide to reinstall
the system and in Chapter 6, “Backing Up File Systems,” to restore
user’s files.

5. If the system cannot be started from the “Boot™ disk in the distribu-
tion set for installation, the computer has a serious hardware mal-
function. Contact a hardware service representative for help.

8.12 Mapping a Bad Track

Bad tracks on the hard disk are mapped during the XENIX installation pro-
cedure. This allows XENIX to avoid those areas of the disk that cannot be
read or written. However, hard disks can develop bad tracks after XENIX
is installed and running. If this occurs, the badtrk(M) utility should be run
by the super-user (root) enabling XENIX {0 avoid the new bad track(s).
badtrk must be run in single-user mode. Use fete/shutdown su to enter
single-user mode from multi-user mode (see shutdown(C)).

badtrk is a menu-driven utility for viewing, adding, or deleting entries to

the bad track table. See badtrk(M) in the XENIX Reference Manual for
more on its options and their use. :

8-5



XENIX Operations Guide

8.13 Changing XENIX Initialization

One common problem is adapting the system initialization to suit your sys-
tem environment. This problem occurs whenever youhave added new dev-
ices such as terminals or disk drives to the system, and wish these devices
to be automatically enabled or mounted whenever you start normal system
operation. You can adapt system initialization by modifying the system ini-
tialization files.

The XENIX initialization files contain XENIX commands and/or data
which the system reads at system startup or whenever a user logs in. The
files typically mount file systems, start programs, and set home directories
and terminal types. The initialization files are named /etc/re, . profile, and
letc/motd. : : -

The system manager may modify these files to create any desired initial
environment. The files are ordinary text files and may be modified using a
text editor such as ed (see the XENIX User’s Guide). Note, however, that
the /etc/rc and files contain XENIX commands and comments, and have the
command file format described in Chapter 4, “'The Shell,” in the XENIX
User’s Guide.

8.13.1 Changing the /etc/rc File
The /etc/rc file contains XENIX system initialization commands. The sys-
tem execuies the commands at system startup. The commands display a
startup message, start various system daemons, and mount file systems.
You can display the contents of the file with the more command. Enter:
more fetc/tc

and press the RETURN key.
You may change the contents of the file so that the system executes any set
of commands you wish. For example, if you want the system to automati-
cally mount a new file system, simply append the appropriate mount com-
mand in the file. The system will execute the command on each startup.
To append a command to thefile, foliow these steps:

1. Login asthe super-user.

2. Invoke atexteditor and specify the /etc/re as thefile to be edited.

3. Locate the place in the file you wish to inseri the command (e.g., if

the command mounts a file system, insert it with other mounting
commands).
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4. Imsert the command on a new line. Make sure you enter the com-
mand correctly. The system rejects any incorrect commands and
the commands that follow it when the file is read at system startup,

5. Exitthe editor.

No other changes to the file are required. Be carefulnot to delete any com-
mands already in the file unless you are sure they are notneeded.

8.13.2 Changing the .profile Files

The .profile files contain commands that initialize the environment for
each user. The commands in the file are executed whenever the user logs
in. The file usually contains commands that set and export various system
variables (e.g., TERM, PATH, MAIL). These varjables give the system
information such as what terminal type is being used, where to look for
programs the user runs, where to look for the user’s mailbox, what keys to

" expect for the “kill” and “backspace” furictions, and so on (see Chapter4, - B

“The Shell,” in the XENIX User’s Guide).

There is one . profile file for each user account on the system. The files are
placed in the user’s home directory when the account is created. An ordi-
nary user may modify his own .profile file or allow the system manager to
make modifications. In either case, the file can be edited like the /efc/rc
file by usinga text editor. Commandscanbe added orremoved as desired.

$.13.3 Changing the /etc/motd File

The message of the day file, /etc/motd, contains the greeting displayed
whenever a user logs in. Initially, this file contains the name and version
number of the XENIX system. Itcan be modified to include messages such
as a reminder to clean up directories, a notice of the next periodic backup,
and so on.

The /etc/motd file is an ordinary text file, so you can change the message by
editing the file with a text editor. One common change is to include a rem-
inder to delete unused files in order to preserve disk space. In general, you
should limit the size of the file to include no more than a screenful of infor-
mation. :
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Building a Micnet Network

9.1 Intreduction

A Micnet network allows communications between two or more indepen-
dent XENIX systems. The network consists of computers connected by
serial communication lines {that is, RS-232 ports connected by cable).
Fach computer in the network runs as an independent system, but allows
users to communicate with the other computers in the network through the
mail, rep, and remote commands. These commands pass information
such as mail, files, and even other commands, from one computer to
another.

It is the system manager’s task to build and maintain a Micnet network,
The system manager decides how the computers are to be connected,
makes the actual physical connections, then uses the netutil program to
define and start the network.

This chapter explains hiow to plan a network and then build it with the

_mnetutil program. In particular, it describes:

— Howtochoose machine names and aliases
—~ Howto draw the network topology map

- Howto assign seriallines

- Howto create the Micnet files

— .Howto distribute the Micnet files

— Howtotest the Micnet network

9,2 Planning a Network

To build a Micnet network, the netutil program requires that you provide
the names of the computers that will be in the network, a description of
how the computers are to be connected, alist of the serial lines to be used,
the names of the users who will use the network, and what aliases (if any)}
theywillbe known by.

To keep the task as simple as possible, you should take some time to plan
the network and make lisis of the information you will be required to sup-
ply. To help you make these lists, the following sections suggest ways to
plan anetwork.
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9.2.1 Choosing Machine Names

A Micnet network requires that each computer in the network have a
unique “machine name.” A machine name helps distinguish each com-
puter from other computers in the network. It is best to choose machine
names as the first step in planning the network. This prevents confusion
later on, when you build the network with the netutil program.

A machine name should suggest the location of the computer orthe people
who useit. You can also use anyname you wish. Thename must be unique
and consist of letters and digits. The Micnet programs use only the first
eight characters of each name, so be sure those characters are unique.

The netutil program saves the machine name of a computer in a
/etc/systemid file. One file is created for each computer. After you have
built and installed the network, you can find out the machine name of the
computer you are using by displaying the contents of this file.

9.2.2 Choosing a Network Topology

The network topology is a description of how the compuiers in the net-
work are connected. In any Micnet network, there are two general topolo-
gies from which all topologjes can be constructed. These are “star” and
“serial.” ?

In a star topology, all computers are directly connected to a central com-
puter. All communications pass through the central computer to the
desired destination.

In a serial topology, the computers form a chain, with each computer
directly connected to no more than two others. All communications pass
down the chain to the desired destination.

A network may be strictly star, strictly serial, or a combination of star and
serial topologies. The only restriction is that no network may form a ring.
For example, you cannot close up a serial network by connecting the two
computers at each end.

The kind of topology you choose depends on the number of computers you
have to connect, how quickly you want communications to proceed, and
how you want to distribute the task of passing along communications. A
star topeology provides fast communication between computers, but
requires both a large portion of the central computer’s total operation time
and a large number of serial lines on the central computer. A serial topol-
ogy distributes the communication burden evenly, requiring only two serial
lines per computer, but is slow if the chain is very long (communication
between computers can take several minutes). Often a combination of star
and serial topologies makes the best network. In any case, make the
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choice you think is best. If you discover you have made a wrong choice,
youmay change the network at any time.

9.2.3 Drawing a Network Topology Map

A network topology map is a sketch of the connections between comput-
ers in the network. You use the map to plan the number and location of the
serial lines used to make the network.

You can make the map while you work out the topology. Simply arrange
the machine nameg of each computer in the network on paper, then mark
each pair of computers you wish to connect with serial lines. For example,
the topology map for three computers might look like this:

As you draw, make sure that there is no more than one connection
between any two computers in the network. Furtherimore, make sure that
no rings are formed (a rmg isa senes of connections that form a closed cnr—
cle) Multlple connections and rings arenot permitted.

9.2.4 Assigning Lines and Speeds

Once you have made the topology map, you can decide which serial lines to
use. Since every connection between computers in the network requires
exactly two serial lines (one on each computer}, youneed to be very careful
about assigning the lines. Follow these steps:

1. Make a list of the serial lines (TTY lines) available for use on each
computer in the network. You can display a list of the seriallines en
a computer by displaying the file /efc/ttys. A line is available if it is
not connected to any device such as a terminal or modem.

2. Usingthe topology map, first pick a computer, then asmgn one (and
only one) serial line to each connection shown for that computer,
The serial lines must be from the list of available lines for that com-
puter. No line may be assigned more than once. For example, if
computer ¢ has only one available serial line (ttyla), thenthe topol-
‘ogy map should look like this:
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3. Repeatstep 2 for all computers in the topology map. Make sure that
each connection is assigned a line and that no two connections on
any given computer have the same line. When finished, the map
should lIook like this:

a-———— b--——-- c
ttyla tty2a tiy3a tiyda

If a computer does not have enough available serial lines to meet its
needs, you can make the lines available by removing the devices
already connected to them. If you cannot remove devices, you must
redraw your topologymap.

4. Using the topology map, assign a serial line transmission speed for
each computer pair. The speed must be within the normal range for
XENIX serial lines (typically 110 to 9600). Transmission speeds are
a matter of preference. In general, a higher speed means a smaller
amount of time to complete a transmission, but a greater demand
on system’s input and output capabilitics. In some cases, transmis-
sion speeds are a matter of hardware capabilities, Some hardwareis
not capable of transmission speeds greater than 1200baud. For this
reason, 1200 is the recommended speed when first installing Mic-
net. You may then increase the speed if you find the hardware can
supportit.

5. Afterthe topology map is completely filled in, make a list of all com-
puter pairs, showing their machine names, serial lines, and
transmission speeds. You will use this list when installing the net-
work.

9.2.5 Choosing Aliases

Once you have decided how to connect the computers in the network, you
can choose aliases for users in the network. An alias is a simple name that
represents both a location (computer) and a user. Aliases are used by the
mail command to allow you to refer to specific computers and users in a
network without giving the explicit machine and user iames. Although not
arequired part of the network, aliases can make the network easier to use
and maintain.

There are three kinds of aliases: standard, machine, and forward. A stan-
dard alias is a name for a single user or a group of users. A machine aliasis
a name for a computer or an entire network (called a site). A forward alias
is a temporary alias for a single user or group of users. A forward alias
allows users who normally receive network communications-at one com-
puter to receive them at another.
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‘When you build a network with the netutil program, you are asked to pro-
vide standard aliases only. (You can incorporate machine and forward
aliases into the network at your leisure.) Each standard alias must have a
unique name and a list of the login names of the users it represents. You
may choose anyname you wish as long as it consists of letters and numbers,
begins with a letter, and does not have the same spelling as the login names.
The name should suggest the user or group of users i represents. The login
names must be the valid login names of users in the network.

To help you prepare the aliases for entry during the netntil program, follow
these steps:

1. Make a list of the user aliases (that is, the aliases that refer to just
oneuser) and the correspondinglogin names of each user.

2. Make a separate list of the group aliases (that is, the aliases that refer
to two or more users) and the login names or user aliases (from the
first list) of the corresponding users. A group alias may have any

" number of correspondingusers. o

Note that there are a number of predefined group aliases. The name all is
the predefined alias for all users in the network. The machine names of the
computers in the network are predefined aliases for the users on each com-
puter. Do notuse these names when defining your own aliases.

9.3 Building a Network

You build a network with the netutil program. The program allows you to
define the machines, users, and serial lines that make up the network.

To build a network, you must first create the Micnet files that define the
network and then transfer these files to each computer in the network.
After cach computer receives the files, you may start the network and use it
to communicate between computers. :

The following sections describe how to build the network.

9.3.1 Creating the Micnet Files

The Micuet files are created with the install option of the netutil program.
The install option asks for the names, aliases, and serial lines of each com-
puter in the network. As you supply the information, it automatically
creates the files needed for each computer. These files can then be
transferred to the other computers in the network with the save and
restore options of netutil. This means you can build the entire network
from just one computer.
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To use the install option, follow these steps:

1.
2.

9-6

Login asthe super-user.
Enter:
netutil

and press the RETURN key. The program displays the network util-
itymenu. The install option is the first item in the menu.

Enter the number 1, and press the RETURN key. The program
displays the following message:

Corﬁpiling new network topology
Overwrite existing network files? (yes/no)?

Entery and press the RETURN key to overwrite the files. The exist-
ing network files must be overwritten to create the new network.
The first time you install the network, these files contain default
information that need not be saved. If you install the system a
second time or expand the system, it may be wise to save a copy of
these files before starting the install option. The files can be saved
on a floppy or a hard disk with the save option described iater in this
chapter.

Once you have entered y, the program displays the following mes-
sage:

Enterthe name of each machine
(or press RETURN to continue installation),
Machine name:

Enterthe machine name and press the RETURN key. Youmay enter
more than one name on a line by separating each with 2 commaor a
space. After youhave entered all the names, press the RETURN key
to continue to the next step. The program displays the names you
entered and asks if you wish to make changes.

Enter y (for “yes”) if you wish to enter all the names again. Qther-
wise, enter n (for *“no’) or just press the RETURN key to move on to
the nextstep. If you enter #, the program displays the message:

Foreach machine, enter the names of the machines
to be connected with it
Machinea:
Conmnectto:



£

6.

10.

11.

12,

13.
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Using the list of machine pairs you created when planning the net-
work, enter the machine names of the computers connected to the
given computer. You may enter more than one name on a line by
separating each name with a comma (,) or a space. When you have
entered the machine names of all computers.connected to the given
computer, press the RETURN key. The program prompts for the
names of the computers connected to the next computer,

Repeat step 5 for all remaining computers. As the program prompts
for each new set of connections, it will show a list of the machine

names it already knows to be connected with the current computer.

You need not enter these names. The program automatically
checks for loops. If it finds one, it ignores the machine name that
creates the loop and prompts for another.

Finally, when you have given the connections for all computers in
the network, the program displays a list of the connections and asks
if you wish to ma.ke corrections.

Enter y, if you w1sh to enter lhe connectlons again, Othe.rWlse,
enter n, to move to the next step. If you enter n, the program
displays the message:

For each machine pair, enter the tty name and tty speeds
Forthe a <==>b machine pair,
Ttyona:

Using the list of serial line assignments you created when planning
the network, enter the serial line name or number (for example,
tty03 or 3) for the first computer in the pair and press the RETURN
key. The program displays the message:

Ttyonb:

Enter the serial line name for the second computer in the pair and
press the RETURNkey. The program displays the message:

Speed:

Enter the speed (for example, 1200) and press the RETURN key.
The program asks for the serial lines and transmission speed of the
next pair.

Repeat step 8 for all remaining machine pairs. When youhave given
serial lines and speeds for all pairs, the program displays this infor-
mation and asksif youwish to make corrections.

Entery, if you wish to enter the serial lines and speeds aga.m Other-
wise, enter i, to move to the next step.
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14,

15.

16.

17,

18.

19.

9-8

The program displays the message:
Enterthe names of users on each machine:

Formachine a:
Usersona:

Enter the login name of a user on the given computer, then press
the RETURN key. You may entor more than one name on a line by
separating each name with a comma (,) or a space. When you have
entered all names for the given computer, press the RETURN key.
The program displays the names of the users on the computer and
asks if you wish to make corrections.

Enter y, if you wish to enter the user names again. Otherwise, enter
n. Ii you enter n, the program prompts you for the names of the

* users on the next computer.

Repeat steps 13 and 14 for all remaining computers. After you have
entered the names of users for every computer, the program
prompts you to enter any aliases:

Do you wish to enter any aliases? (yes/no)?

Entery, if you wish to enter aliases. Otherwise, enterr, to complete
the installation. If youentery, the program displays the message:

EBach alias consists of two patts, the first is the alias name,
the second is alist of one orinore of the following:

valid nser names

previously defined aliases

machinenames

Aliases:

Using the list of aliases you created when planning the network,
enter the name of an alias and press the RETURN key. The program
displays the message:

Users/ Aliases:

I the alias is to name a single user, enter the login name of that user
and press the RETURN key. The program then prompts for another
alias.

If, on the other hand, the alias is to hame several users, enter the
login names of the users. If one or more of the users to be named by
the alias are already named by other aliases, enter the aliases instead
of the login names. If all the users on one computer are to be named
by the alias, enter the machine name instead of the login names. In
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any case, make sure that each item entered on the line is separated
from the next by acomma (, ) or a space. If there are more items than
can fit on the line, enter 2 comma after the last item on that line and
press the RETURN key. You can then continue on the next line.
After all names and aliases have been entered, press the RETURN
key. The programthen prompts you for another alias.

20. Repeat steps 17 and 18 for all remaining user aliases in your list,
When you have given all aliases, press the RETURN key. The pro-
gram displays a list of all aliases and their users and asks if you wish
to make corrections.

21. Entery, il you wish io enter all aliases again. Otherwise, entern, to
complete the installation.

Once you direct netutil to complete the installation, it copies the informa-
tion youhave supplied to the network files, displaying the name of each file
asitis updated. Once the files are updated, youmay use the save optlon to

~copythe Micnet files to floppy disk.

9.3.2 Saving the MicnetFiles

" You can save copies of the Micnet files on backup media (floppy disk) or

hard disk with the save option of the netutil program. Saving the files
allows you to transfer them to the other computers in the network. Before
you can save the files to a floppy you need to format a floppy disk (see the
section “Formatting Floppy Disks® in Chapter 4). Saving the files to the
hard disk enables you to use wuep(C) to transfer the files to other
machines.
To save thefiles, follow these steps:

1. Login asthe super-user.

2. Enter:

netutil

Press the RETURN key. The program displays the network utility
meniu.

3. Enter the number 2, and press the RETURN key. The program
displays the message:

Save to /dev/fdx (yes/no)?

where xis adrive number.

9-9
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4,

5.

If you wish to use the specified disk drive, insert a blank, formatted
floppy disk into the drive, wait for the driveto accept the disk, then
enter “yes”, and press the RETURN key. If you do not wish to use
the drive, enter “no”, and press the RETURN key. The program
displays a prompt asking you for the filename of the disk drive (or
file) you wish to use. Insert ablank, formatted disk into your chosen
drive, wait for the drive to accept the disk, then enter the filename
of the drive. The name of the default backup device (disk drive) is
specified in the file /etc/default/micnet. This device can be changed
dependingon system configuration,

In either case, the program copies the Micnet files to the floppy
disk.

Remove the floppy disk from the drive. Usinga soft tip marker (do
notuscaball point pen), label the disk “Micnet disk™.

As soon as all files have been copied, you can transfer them to all comput-
ers in the network.

9.3.3 Resioring Micnet Files

The last step in building a Micnet network is to copy the Micnet files from
the Micnet disk to all computers in the network. Do this with the restore
option of the netutil program. For each computer in the network, follow

these steps:
1. Login asthesuper-user.
2. Enter:
netutil
Press the RETURN key. The program displays the network utility
menn,
3. Enter the number 3, and press the RETURN key. The program

9-10

displays the message:
Restore from /dev/fdx (yes/no)?

where x1s the number of adrive.
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4. If youwish to use the specified disk drive, insert the Micnet disk info
the drive, wait for the drive to accept the disk, then enter “yes™ and
press the RETURN key. If you do not wish to use the drive, enter
“no” and press the RETURN key. The program displays a prompt
asking you for the filename of the disk drive you wish to use. Insert
the Micnet disk into your chosen drive, wait for the drive to accept
the disk, then enter the filename of the drive,

In either case, the program copies the network files to the appropri-
ate directories, displaying the name of each file as it is copied.
Finally, the program displays the message:

Enterthe name of this machine:
5. Enter the machine name of the computer you are using and press

the RETURN key. The program copies this name to the new
fete/systemid file for the computer. If necessary, it also disables the

serial lines to be used on the computer, preparing them for use with

the network.

When the files have been copied, you may start the network with the start
option. : : :

9.4 Starting the Network

Once the Micnet files have been transferred to a computer, you can start
the network with the start option of the nefutil program. The start option
starts the Micnet programs which perform the tasks needed to communi-
cate between the computersin the network.

To start the network, follow these stepsfor each computer in the network:
1. Login asthesuper-user.
2. Enter: |
netutil

Press the RETURN key. The system displays the network utility
menu.

3. Enter 4, and press the RETURN key. The program searches for the
fetc/systemid file. If it finds the file it starts the network. If it does
not, it prompts you to enter the machine name of the computer and
then creates the file. The program also asks if you wish to log errors
and transmissions. In general, these are not required except when
checking or testing the network. When starting the network for the
first time, enter n in response to each question and press the
RETURNkey.

9-11
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Once the network has started, you may move to the next computer and
start the network there.

Note that, for convenience, you can let each computer start the network
automatically whenever the system itself is started. Simply include the
command:

netutil start

in the system initialization file, /efc/rc, of each computer. To add this com-
mand, use a text editor as described in the section “Changing the /etc/rc
File” in Chapter 8. You can add the —x or —e options to this command line
if you wish to log transmissions or errors. Even if you do not use these
options, Micnet copies alogin and log out message to the system LOG file
each time you start and stop the network. This means you will need to
periodically clcar the file. See the section “Clearing Log Files” in Chapter
5.

9.5 Testing a Micnet Network
After you have started a network for the first time, you should test the net-
work to see that it is properly installed. In particular, you must determine
whether ornot each computeris connected to the network.
To test the network, you will need to know how to use the mail command
(see Chapter 3, “Mail,” in the XENIX User’s Guide). The following sec-
tions explain how to test the network and how to correct the network if
problems are discovered.
9.5.1 Checking the Network Connections
You can make sure that all computers are connected to the network by
mailing a short message to all (the alias for all users in the network) with the
mail command. Follow these steps:

1. Choose acomputer.

2. Login asthesuper-user,

3. Use the mail command (see the XENIX User’s Guide) and the all
alias to mail the message:

Micunet test

to all users in the network.

9-12.
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4. Check the mailboxes of each user in the network to see if the mes-
sage was received. To check the mailboxes, login as the super-user
at each computer and use the cat command to display the contents
of each user’s mailbox.

The name of each user’s mailboxhas the form:
st/ spool/ mail/ login- name o
where login- name is the user’s login name.
The network is properly installed when all users have received the message.
If the users at one or more computers fail to receive the message, the com-
puters are not propeily connected to the network. To fix the problem, you

need 1o locate the computer which has failed to make a connection. The
next section explains how to do this. '

-+ 9,5.2 Using the LOG File to Locate a Problem

You can locate a problem with connections by examining the LOG files on
each computer in the network. The LOG files contain records of the
interaction between each pair of computers. There are two LOG files for
each pair of computers (one file on each computer). The LOGfiles on any
given computer are kept in subdirectories of the /usr/spool/micnet direc-
tory. Each subdirectory has as its name the machine- name of the other
computer in the pair. You can examine the contents of a LOGfile by enter-
ing: : :

cat /ust/spool/micnet/remote/machine- name/1.OG

and pressing the RETURN key. The machine- name must be the name of a
computer thatis paired with the computer you are using,

Each LOG file should contain a “startup message” which lists the name of
gach computer in the pair, and the serial line through which the pair is con-
nected. It also shows the date and time at which the network was started.
The message should look like: .

daemon.mn: runningas MASTER
Local system: a

Remote system:b, /dev/tty(02

Tue Sep 2422:30:35 1965

A startup message is added to the file each time the network starts success-
fully. If the message is not present, one or more of the the network files
and directories cannot be found. Make sure that you have used the restore
option to transfer all the network files to the computer. Also, make sure
that the /etc/systemid file contains the correct machine name for the given
computer.
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Each LOG file will contain a “handshake™ message if the connection
between the computer pair hasbeen established. The message:

first handshake complete

is added to the file on a successful connection. If the message is not
present, make sure that the network has been started on the other com-
puter in the pair. The network must be started on both computers before
any connection can be made. If the network is started on both computers
but the handshake message does not appear, then the serial line may be
damaged or improperly connected. Check the serial line to make sure that
the cable is firmly seated and attached to the correct R§-232 connectors on
both computers. If necessary, replace the cable with one known to work.

If both the startup and handshake messages appear in the LOG file but the
network is still not working, then there is a problem in transmission. You
can create a record of the transmissions and errors encountered while
transmitting by restarting the network and requesting Micnet to log all
transmissions and errors. Just enter y (for “yes’”) when the start option
asks if you wish to log errors or transmissions.

Error entries contain the error messages generated during transmission.
Each message lists the cause of the error and the subroutine which
detected the error. Forexample, the message:

rsync: bad Probe resp: 68

shows that the rsyrc subroutine received a bad response (character 68 hex-
adecimal) from the other computer. You may use this information to track
down the cause of the problem. One common problem is stray informa-
tion being passed down the serial line by electronic noise. Make sure that
the serial ine’s cable is properly protected against noise {for example, that
the cable does not lie near any electric motor, generator, or other source of
electromagnetic radiation). Also make surethe cableisin good condition.

Transmission entries contain a record of normal transmissions between
computers. Each entry lists the direction, byte count, elasped time, and
time of day of the transmission. For example, the entry:

rx: 0c0122:33:49
shows that 12 characters (Oc hexadecimal) were received ( rx) at 22:33:49,

The elasped time for the transmission was 1 second. You can use the
recordsto see if messages are actuallybeing transmitted.
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9.5.3 Stopping the Network -

You can stop the network with thes top option of the netntil program. This
option stops the Micnet programs, stopping communication between
computers in the network. :

To stop the network, follow these steps oﬂ each computerin the network:
1. Login asthe super-user, -
2. Enter:
. netutil

Press the RETURN key. The program displays the network utility
menu.

3. Enter 5, and press the RETURN kcy The program stops the net—
= - work programsrunnmgonthe computer. - -

9.5.4 Modifying the Micnet Network

You can modify a Micnet network at any time by changing one or more of
the Micnet files. You can reinstall the network with the netutil program.
For very small changes (for example, correcting the spelling of an alias),
you can modify the Micnet files directly with a text editor. The files and
their contents are described in detail in the M section of the XENIX Refer-
ence Manual.

Before making any changes to a file, acopyshould bemade, You can make
acopy with the ep command, You ¢an replace an old file with the updated
file using the mv command. Once one or more files have been changed on
one computer, the files must be transferred to the other systems in the net-
work using the save and restore options. These options can only be used
after you have stopped the network.

Note that changes to the aliasesfile willnot be incorporated into the system
until the aliashash program is executed. This program produces the
aliases. hash file needed by the network to resolve aliases. See aliashash
(M) in the XENIX Reference Manual for a description of thiscommand,

9.6 Using a Unep System

You can send and receive mail {rom other Micnet sites by installing a uuep
system on one computer in your site. A uucp system is a set of XENIX pro-
grams that provide communication between computers using ordinary
telephone lines.
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To use auuep system with your Micnet network, followthese steps:

1.

Install a vuep systemn on one computer in the Micnet site. Installa-
tion of a yucp system requires a modem and the uucp software pro-
vided with the XENIX Operating System. See the XENIX User’s
Guide for complete details.

Add theentry:
uucp:

to the maliases file of the computer on which the wucp system is
installed.

For all other computersin your site, add the entry:

uucp:machine- name:
to the maliases file. The machine- name must be the name of the
computer on which the wuep system is installed. One may also use

the longer form of entry on the computer on which the uucp system
is installed.

You can test the uucp system by mailing a short letter to yourself via
another site. For example, if you are on the site “chicago”, and there is
another Micnet site named “‘seattle’ in the system, then the command:

mail seattle!chicago!johnd

will send mail to the “seattle” site, then back to your “chicago” site, and
finally to the user “johnd” in your Micnet network. Note that a uuep sys-
tem usually performs its communication tasks according to a fixed
schedule, and maynot return mailimmediately.

9-16
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XENIX Special Device Files

A.1 Introduction
This appendix contains information needed to create file systems and add
terminals to the XENIX system. For a full description of the special files

mentioned here, see section HW of the XENIX Reference Manual found at
the back of this volume.

A.2 File System Requirements

Many of the file system maintenance tasks described in this guide require
the use of special filenames, block sizes, and gap and block numbers. The
following sections describe each in detail.

A.3 SpecialFilenames

A special filename is the name of the device special block or character I/O

- file; which-corresponds to-a-peripheraldevice, such-as.ahard or floppydisk . - -

drive. These names are required in such commands as mkfs, mount, and
df to specify the device containing the file system to be created, mounted,
or searched.

The following table lists the special filenames and corresponding devices,
for hard and floppy disk drives on a typical computer.

Device Special Filenames — Disks

Filename Disk Drive
fdev/fd0 Floppy Drive 0
{dev/idl Floppy Drive 1
/dev/hd0) Entire hard disk
/dev/root Root file system
[dev/usr Userfile system

A.4 BlockSizes

The block size of a disk is the number of blocks of storage space available
on the disk, where ablock is typically 512 or 1024 bytes of storage. Referto
the machine(HW) manual page or use emchk(C) to determine the size of
blocks on your system. Many commands require input that defines the
number of blocks to be operated on. Other commands report disk space
in terms of 512 byte blocks, in particular df, du, Is, Ie, and find. A 500byte
file on a 1024 byte block file system is reported as using 2 blocks by these
utilities, as the file uses one system block which is equivalent to two 512
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byte blocks. The size of a 10 megabyte hard disk in 1024 byte blocks is 9792.
Note that some of the blocks on the disk are reserved for system use and
cannot be accessed by user programs. The block size of a typical floppy
disk depends on the total storage capacity of the disk, as given by the
manufacturer.

A.5 Gap and Block Numbers

‘The gap and block numbers arc used by the mkfs, and possibly fs¢k, com-
mands to deacribe how the blocks are to be arranged on a disk. The follow-
ing table lists the gap and block numbers for the floppy and hard disks nsed
with a typical computer. :

Disks Gap Block
Floppy Disk, 48ds9 1 9
Foppy Disk, 96ds15 1 15
Hard Disk 1 34

The number of blocks can also be determined by multiplying the number
of sectors per track (usually 17) by the number of heads on the hard disk,
dividing by 2 (since there are 2 blocks per sector), and rounding off to the
nearestinteger.

A.6 Terminal and Network Requirements

The enable and disable commands are used to add and remove terminals
on asystem. The install option of the netutil program is used to build a net-
work. The preé¢eding commands arid option require the names of the serial
lines through which a terminal or network is to be connected. The follow-
ing table lists the device special filenames of the two serial lines (actually
two serial ports either with or without modem control). The character /O
files correpsonding to these serial lines can be found in the /dev directory.
Note that the files /dev/console and /dev/tty02 through /dev/tty 10 represent
“hardwired” devices and are not available for connection to terminals or
hardware. Also, refer to serial(HW) for more information on serial lines.

Filename Line

fdev/ttyla  main serialline (without modem control)
/dev/tty2a  alternate serialline (without modem control)
fdev/ttylA  main serialline (with modem control)
/dev/tty2A  alternate serial line (with modem controi)
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XENIX Directories

B.1 Introduction

This appendix lists the most frequently used files and directories in the
XENIX system. Many of these files and directories are required for proper
XENIX operation and must not be removed or modified. The following
sections briefly describe each directory.

B.2 The RootDirectory
Theroot directory (/) contains the following system directories:

/bin  XENIX command directory

/dev  Device special directory

fetc  Additional program and data file directory

/lib C program library directory

/mnt  Mountdirectory (reserved for mounted file systems)

fusr  Userserviceroutines (may contain user home directories)
U fmpT T Teéniporary  difecory (redérved” for” temporary  files

created by programs)
All of the above directories are required for system operation.
The root directory also. contains a few ordinary files. Of these files, the
most notable is the xenix file which contains the XENIX kernel image.
B.3 The /bin Directory
The /bin directory contains the most common XENIX commands, that is,

the commands likely to be used by anyone on the system. The following is
alist of afew of the commands:

basename echo passwd st -
cp expr rm sync
date fsck sh tar
dump login sleep restor
dumpdir mv  stty test

These commands and all othersin the /bin directory are required.

B.4 The /dev Directory

The /dev directory contains special device files which control access to
peripheral devices. Allfiles in this directory are required, and mustnotbe
removed.
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The following s a list of the files:

/dev/console System console

/dev/lp Lineprinter

/dev/mem Physical memory

/dev/null  Null device (used to redirect unwanted output)
fdev/rXX  Unbuffered interface to corresponding device name
/dev/root  Rootfilestructure

/dev/swap Swap area

/dev/ityXX Terminals

ldev/ity. The terminal you are using

B.5 The /efc Directory

The /etc directory contains miscellaneous sysfem program and data files.
All files are required, but many may be modified.

The following program and data files must not be removed or modﬁed :

fetc/mnttab Mounted device table
fetc/mount Formountinga file structure
fete/mkfs  Forcreating afile structure
fetc/init First process afterboot

The following data files may be modified, if desired. No files may be
removed. ' C

fetc/passwd Password file

fetefrc Bootup shell script
fetc/itys Terminal setup
fetc/termcap Terminal capability map
fetc/motd  Message of the day
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The data files in the directory /etc/default contain default information
which is used by system commands (see default(M)). The following data
files maybe modified. No files maybe removed,

/ete/default/archive sysadmin(C) default information
fetc/default/backup  backup(C)default information
letc/default/boot autobeot{M) information
fetc/default/cron cron(C) default logginginformation
lete/default/dumpdir  dumpdir(C) default information

. fetc/default/filesys sysadmin(C) default information
fete/default/login . legin(M)defaultinformation
lete/default/Ipd Ip(C) default information
fetc/default/micnet micnet(M) default information
fetc/default/mkuser ~ mkuser(C) defaultinformation
fetc/default/msdos Location of DOS disks (A:, B:,...)

_letc/default/passwd passwd(C) defaultinformation

fete/defanlt/quot quot{C) default information
/ete/default/restor restore{C) defanit information
o e o Aeteldefanltisu o o oosu(C)defaultinformation - - - oo o i
) (Notethat youmust create
: this file yourself.)
/etc/default/tar tar(C) defaultinformation v

B.6 The /lib Directory

The /lib dircctory contains runtime library files for C and other Ianguage
programs. The directoryis required.

B.7 The /mni Directory

The /mnt directory is an empty directory reserved for mounting removable
file systems.

B.8 The /trmp Directory

The /tmp directory contains temporary files created by XENIX programs.

The files are normally present when the corresponding program is running,

but may also be left in the directory if the program is prematurely stopped.

You may remove any temporary file that does not belong to 2 running pro-
gram.
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B.9 The /usr Directory

The /usr directory contains the home directories of all users on the system.
It also contains several other directories which provide additional XENIX
commands and data files. ‘

The /usr/bin directory contains more XENTX commands. These com-
mands are less frequently used or considered nonessential to XENIX sys-
tem operation.

The /usr/include directory contains header files for compiling C programs.

The /usr/lib directory contains more libraries and data files used by various
XENIX commands. = . , o :

The {usr/spool directory contains various directories for storing files to be
printed, mailed, or passed through networks. ‘

The fusr/tmp directory contains more temporary files.

The /usr/adm dircctory contains data files agsociated with system adminis-
tration and accounting. In particular, the /usr/adm/messages file contains
arecord of all error messages sent to the system console. This file is espe-
cially useful for locating hardware problems. For example, an unusual

_number of disk errors on a drive indicates a defective or misaligned drive.
Since messages in the file can accumulate rapidly, the file must be deleted
periodically.

B.10 Log Files

A variety of directories contain logfiles that grow in size during the normal
course of system operation. Many of these files must be periodically
cleared to prevent them from taking up valuable disk space (see the section
“Clearing Log Files” in Chapter 5). The following table lists the files (by
full pathname) and their contents.

Filename Description

fetc/ddate .
Records date of each backup.

fusr/fadm/pacet
Records accounting information; grows rapidly when process
accountingis on.

fusr/adm/messages
Records error messages generated by the system when
started.
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letc/wtmp
Records userlogins and logouts.

fusr/adm/sulog
Records each use of the su command; grows only if option is
setin the /etc/default/su file. You must creats fetc/default/su.
Seesn(C)in the XENIX Reference.

fusr/lib/cron/cronlog
Records each use of the afand cror commands.

fusr/spool/micnet/remote/*/LOG
Records transmissions between machines in a Micnet net-
work. The * mustbe the name of aremotie machine connected
to the current machine.

For more information on these files, see the appropriate sections in the

- - XENIXReference.. . — wwe o oo -
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df command
free space display 5-2
dial_login
geitydefs file entry 7-12
Directory
access permissions see Permissions
block usage 5-3
copying to fioppy and tape 6-10
location 5-4
permissions see Permissions
removal 3-11
disable
a terminal 7-18
command 7-18
lineprinters 7-18, 7-32
Disabling a terminal 7-18
Disk
block number A-2
block size A-1
damage see File system
free space see File system
gap number A-2
security 4-10
usage 5-3
diskcp 4-12
formatting a floppy 4-12
du command 5-3
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cnable
command 7-32
lineprinters 7-32
Error messages B-4
ESCAPE key 1-2

I-1



Index

/ete directory contenis B-2
/etc/defanlt directory
contents B-3
fetc/default/archive file
contents B-3
/etc/default/backup file
contents B-3
{etc/default/boot file
contents B-3
Jetc/default/cron file
contents B-3
/etc/defanlt/dumpdir file
contents B-3
fetc/default/filesys file
contents B-3
/ete/default/login file
contents B-3
Jete/default/lpd file
contents B-3
/etc/default/micnet file
contents B-3
fetc/default/mkuser file
contents B-3
Jetc/default/msdos file
contents B-3
/etc/default/passwd file
contents B-3
/etc/default/quot file
contents B-3
fetc/defauli/restor file
contents B-3
fetc/defaunlt/su file
contents B-3
fetc/default/tar file
contents B-3
fetc/gettydefs file 7-11
changing the file 7-12
/ete/group file, modification 3-7
fete/motd file
contents §-7, B-2
free space reminder 5-1
modification §-6, 8-7
/etc/passwd file
user entry 3-4
user ID change 3-10
/etc/password file
contents B-2

. fete/re file

contents 8-6, B-2

Micnet network startup 9-12

medification 8-6
fetc/systemid file

machine name contents 9-2

Micnet network startup 9-11
fetc/termcap file

contents B-2

terminal 7-16
Execute permission 4-6
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File

access
permissions see Permissions

backup see File system

copying to floppy and tape 6-10

core 5-5

core file see Core file

damage see File system

data loss 5-6

determining block size 5-3

hidden file removal 8-3

inaccessibility 5-6 o o

initialization file see Initialization file

location 5-4

log 5-5

log clearing 5-5 , )

lost file restoration see File system

permissions se¢ Permissions

recovery from backup see File system

removal ‘
unused files 5-2

repair see File system

restoration see File System

system see File system

temporary
removal 5-5

time of last access 5-4

unused file removal 5-2

File system

amount of free space 5-1
. automatic check 5-7
backups 6-1
creation 6-3
daily 6-2
disk storage 6-2
floppy disk labeling 6-4
frequency 6-1
listing procedure 6-4
periodic 6-2
restoration 6-3
schedule 6-2
sysadmin program 6-1
sysinfo account 6-1
tar command 6-1
cleaning 2-1
copies 6-1
creation
filesys 6-8, 4-1
damage
causes 5-6
restoration 5-6
data loss 5-6
defined 4-1
destruction 4-2,
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display free space 5-2
expansion 5-6
free space

displaying 5-2
lack of 5-1
maintaining 3-1
restoration 8-4
lack of free space 5-1
maintaining free space 5-1
maintenance 5-1
mounting
automatic 4-4
initialization files 8-6
procedure 4-1, 4-3
repair 5-6
restoration 6-7
root 4-1
unmounting 4-4
umount command 4-1, 4-4

Filename
device special files A-1

find command 5-4

~ Floppydigk— "~ ©

block size A-1
bootable floppy disk 7-46
copying 4-11
damage see File system
file system creation 4-1
formatting 4-5
Micnet file saving 9-9
root filesystem disk 7-46
security 4-10
Formatting floppy disks 4-5
Free space see File system
fsck command 5-6

G

Gap number A-2

getty
-¢ option 7-14
program 7-10

gettydefs file 7-11

alternate login programs 7-12

autologin 7-12

changing the file 7-12
Group

access 3-8

creation 3-7

defined 3-7

m 3-2, 3-7

changing 3-8

name 3-2, 3-7

pumber 3-2

permissions see Permissions
haitsys command 2-5
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Hard disk
adding a second 7-36
installing user accounts 7-44

using a mountable file system 7-44

adding another 7-36
block size A-1
damage see File system
mounting 7-43
Hayes modem with XENIX 7-22
Hidden file removal 8-3°
Home directory
removal 3-11
setting, initilization files 8-6
user account 3-1

Initialization file
contents 8-6
Jete/motd file see fete/motd file

. fetc/re file see fetc/refile . ..

maodification.8-6

.profile see .profile file
Internal memory

addition of 7-34
INTERRUPT key 1-2
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Keyboard, described 1-2
kill command

runaway process stopping 8-3
KILL key 1-2

I command
listing permissions 4-6
/lib directory contents B 3
Lineprinter
accept command 7-31
adding
Ipinit command 7-25, 7-24
creating init device
Ipinit command 7-3C
disable command 7-32
dumb model interface 7-33
enable command 7-32
interface programs 7-33
Ipinit command 7-30
Ipmove command 7-31
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Lineprinter (continued)
Ipsched program
see also Ipsched program
Ipsched program 7-29
Ipshut command 7-29
Ipstat command 7-29
moving requests
Ipmove command 7-31
reject command 7-31
scheduler program
Ipsched program 7-29
solving problems 8-2
LOG file
contents 9-13
Micnet network
connection error location 9-13
Log files 5-5
Login group 3-8
Login name
Micnet network
enatry 9-8
new user 3-2
sending mail 5-4
user account 3-1
Login programs
dial_login 7-12
Login programs, alternate
gettydefs file 7-12 -
Ipinit command 7-25, 7-30
ipmove command 7-31
ipsched program )
finding out the status 7-29
Ipshut command 7-29
Ipstat command 7-29
stopping lpsched 7-29, 7-29, 8-2
Ipshut command 7-29
Ipstat command 7-29, 8-2
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Mail
command, message 5-4
network see Micnet network
/usr/spaol directory B-4 -
Mailbox removal 3-13
Memory
adding internal 7-34
parity efrors 7-35
removing internal 7-35
Message
system wide message 5-2

Message of the day file see /etc/motd file

Micnet network
alias
description 9-4
entry 9-8
forward 9-4
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Micnet network (continued)
alias (continued)
group
creation 9-5
machine 9-4
preparation 9-5
standard 9-4
composition 9-1
computer
connection test 9-12
machine name 9-2
connection see Computer
fetc/systemid file
machine name contents 9-2
1syst'em startup 9-11
e

copying to computers 9-10
creation 9-5
maodification 9-15
resteration 9-10
saving 9-9
transfer 9-5
forward alias 9-4
group alias
creation 3-5
handshake message 9-13
install option 9-5
LOG file
connection error location 9-13
contents 9-13
machine alias 9-4
machine name
choice 9-2
file entry 9-6
saving 9-2
modification 9-15
netutil program
information required 9-1
install option 9-5
network building 9-5
restore option 9-10, 9-5
save option 9-5, 9-9
start aption 9-11
stop option 9-15
planning 9-1
restore option 9-10, 9-5
save option 9-5, 9-9
serial line
assignment 9-3
name entry 9-7
transmission speed 9-4
serial topology
description 9-2
standard alias 9-4
star topology
description 9-2
start option 9-11
starfup
procedure 9-11



Micnet network {continued)
stop option 8-15
stopping 9-15
testing 9-12
topology

map 9-3

types -2
transmission speed

assignment 9-4

file entry 9-7

mkfs command
file system creation 4-1

mkuser program
creating a user account 3-1
passwd 3-3
shell type 3-3
stopping 3-2

/mnt directory, mounted file systems 4-3, B-3

Modem usage
available serial lines 7-18
dialing in 7-22
dialing cut with cu 7-20
Hayes settings 7-22

- - L=devices file-7-19 - - -
Modes of operation, descnbed 2—2

more command 8-6
mount command

file system mounting 4-1, 4-3
Multiscreen 7-1

access 7-1

primary monitor 7-1
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netutil program see Micnet network,
New user 3-1
newgrp command 3-8
Normal operation
mode 2-2
stopping 2-4
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Operaling system
loading 2-1
Out of space message 8-4
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Parallel lineprinter
adding 7-24
Parity errors
memory 7-35
passwd command 3-5
Password
change procedure 3-5
complexity, system access security 4-11
forgotten 8-3
new user 3-3
user account 3-1
Periodic backup see File system
Permissions
change 4-7
description 4-5
execute permission 4-6
fields 4-6
group permissions 4-5
" initial assignmeént 4-7
levels 4-5
no permission 4-6
other permissions 45
read permission 4-6
search permission 4-6
special files 4-11
user permissions 4-5
write permission 4-6
PID
killing, renaway process sfopping 8-3
Printer
see Lineprinter
Printing scheduler
see lpsched program
Process
runaway 8-2
stopping 8-2
.profile file
contents 8-7
modification 8-6, 8-7
removal 3-13
setting the terminal type 7-17
Program '
runaway process 8-2
start, iitilization files 8-6
termination, core file placement 5-5
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quot command
block ownership d1splay 53
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rep command 9-1
Read permission 4-&
reject command 7-31
remate command 9-1
tm command 8-4
rmuser command
limitations 3-13
stopping 3-13
user account removal 3-11
root
directory backup 6-1
directory contents B-1
super-user login name 2-3
symbol (/) 4-1

Screens, mulhple see Multiscreen 7-1

Search permission 4-6

Serial console 7-6

Serial line .
adding terminals 7-7

device special filenames A-2
dial-in/dial-out problems 8-1

Micnet network
assignment 9-3
name entry 9-7
{ransmission speed 9-4
Serial ports
configuring 7-5
Setting
console 7-6
terminal Lines 7-10
terminal type 7-16
Seiting termical lines 7-10
Setting the terminal type 7- 16
Shutdown :
command 2-4
improper shutdown
file check 5-7
shutdown command 2-4
Slash (/}, root symbol 4-1
Special file
protection 4-11
security 4-11
Starting the system 2-1
Stopping the system 2-4
Super-user
account 1-1
leaving the account 2-3
log in 2-3
login name (root) 2-3
password 1-1
secrecy 4-11
precautions 2-3
prompt (#) 2-3
resiricted use 1-2
special file access 4-11

Super-user password
secrecy 4-11
sysadmin program
archive 6-8
creating backups 6-3
description 6-2
file restoration 6-5, 8-4
file system restoration 6-7
filesys creation 6-8
listing backups 6-4
sysinfo account
backups 6-1
System
See reinstallation
access seeurity 4-11
accounts 3-13
adding disk storage 4-1
administration directory B-4
cleaning the file system 2-1
inoperable system restoration 8-4
maintenance 1-1.
account 1-1
maode 2-2
physical security 4-10
problems, fixing 8-1
security 4-10
starting 2-1
stopping 2-4
system wide message 5-2
System maintenance mode
stopping 2-5
System manager
backups 6-1
duties 1-1
file access 4-1
file system maintenance 5-1
free space maintenance 5-1
initialization files modification 8-6
Micnet network maintenance 9-1
super-user accouat 1-1
system maintenance mode 2-2
user account creation, maintenance 3-1
System wide message 5-2
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Tape Drive

condiguration 7-2
Jetc/default files 7-4
formatting 7-4
maintenance 7-3
using 7-2

tar command

copying files 6-10
creating copies 6-10
description 6-2
restoring copies 6-11



Temporary file
removal 5-5
TERM variable 7-16
Terminal
adding 7-7
disabling 7-18
lockup, runaway process 8-2
nonechoing terminal 8-1
type selfing
initialization files 8-6
type setting 7-16
Time
file access 5-4
/tmp directory contents B-3
ity line see Serial line

U

umount ¢command 4-1, 4-4
User

changing the ID 3-10

group see Group

ID 3-10

login group sez Login group

new user 3-1

password see Password

permissions see Permissions
User account

adding 3-1

comments 3-4

directory removal 3-11

file removal 3-11

login name 3-2

.profile file modification 8-7

removal

procedure 3-11

Using a serial console 7-6
fusr directory contents B-4
fusr/spool/lp/model file 7-33
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wall command 5-2
Write permission 4-6

X

xenix file B-1
XENIX keys, described 1-2.
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Hardware Dependent (HW)

screen, tty[01-n],
color,
monochrome,
ega, pga

serial, teyl[a—h],
ttylJA—H],
ttyz[a —hI s
tty2[A—~H]

sty

tape

texrminal

8087 Math co-processer for Intel family CPUs.
intro Introduction to miscellaneous features and files.
boot XENIX boot program.
clockrate Changes clock rate.
€mos Displays and sets the configuration database.
fd Floppy devices.
hd Internal fixed disk drive.
keyboard Name and function of special keyboard keys.
Ip,1p0,1pl,Ip2 Line printer device interfaces.
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parallel Interface to parallel ports.
ramdisk Memoryblock device.

Display adapter and video monitor.

Interfaces to serial ports.

Sets options for the video monitor.
Cartridge tape device.
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Name

intro — Introduction to machine related miscellaneous features and
files.

Description

The hardware-dependent section (HW) contains information useful
in maintaining the system. Included are descriptions of files, dev-
ices, tables and programs that are important in maintaining the
entire system that are directly related to the kind of computer on
which the system runs. This section is intended for use with the &6
family of Intel CPUs, specifically 8086, 8088, 850186, 80286 and
80386 based computers.
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Name

8087

Syntax

8087
80287

Description

The 8087 is the INTEL math co-processor for the 8086. The 80287
is the INTEL math co-processor for the 8§0286. The kernel tests
for the presence of an 8087 or 80287 at startup.

If your system has an 8087 or 80287, you must turn off a switch
main system board in order to enable 8087 interrupts. Check you

hardware manual to_determine fhe proper switch and setting, If

your system does not have an 8087, or the switch is on, the kernel
will run a set of emulator routines which are much slower.

The C compiler available with the program development package
generates the appropriate 8087 (or 80287) opcodes. C routines
compiled with this compiler have run as much as 200 times as fast
as the emulated code. In particular, the standard math library rou-
tines run considerably faster if you have an 8087 (or 80287).

The overflow, division by zero, and invalid operand exceptions
return a SIGFPE signal. This signal can be caught. The rest of the
8087 and 80287 floating point exceptions (underflow, denormalized
operand, and precision ecrror) are masked.

Notes

The emulator returns meaningless information on divide by zero.

There is no obvious way to tell which 8087 {or 80287) exception
generated the SIGFPE.
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BOOT (HW) BOOT (HW)

Name

boot — XENIX boot program.

Deseription

boot is an interactive program used to load and execute standalone
XENIX programs. It is used primarily for loading and executing the
XENIX kernel, but can load and execute any other programs that
are linked for standalone execution. boot is a required part of the
XENIX Operating System and must be present in the root directory
of the root file system to ensure successful loadlng of the XENIX
kernel.

The boot program is invoked by the system each time the computer

is started. To restart the system without going through lengthy shut-

down procedures, you can use the reboot command. This causes
the system to reboot after shutting down without waiting for key-

For diskette boot, the procedure has three stages:

1. The ROMs load the boot block from sector 0 of the floppy,
where sector 0 of the disk is the same as scctor 0 of the filesys-
tem.

2. The boot block-loads /boot from the floppy filesystem.

3. /boot executes and prompts the user.

For fixed disk boot, the procedure has five stages:

0 of the filesystemn.

The ROMs load in the masrerboot block from sector 0 on the
hard disk.

2. The masterboor block then loads the partition boot block from
sector 0 of the active partition (see fdz.s‘k(C))

3. Then, bootl is loaded from the next four tracks.
4. bootl loads /boot from the XENIX file system.
5. /oot executes and proinpts the user.

/boot and /xenix may lie on tracks that have been mapped by
badirk(M) .

The fixed disk boot procedure is invoked i the diskette drive is
empty.
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When first invoked, boot prompts for the location of a program to
load by displaying the message:

XENIX System V

Boot

To specify the location of a program, a device and filename must
be given. The filename must include the full pathname of the file
containing the standalone -program. You can display a list of the
current allowable device names by typing a-question mark (?).

The format for the device and pathname is as follows:

xx(m,o0)filename
or -
xx(m)filename -

where:
xx = device name
(‘hd’ for the hard disk or ‘fd’ for diskette device)
m = minor device number
(40 for the root filesystem on the hard disk)
o = offset in the partition (usually 0). This is optional.
filename = standard XENIX pathname. Must start with a
slash if the program is not in the root directory.

All numbers are in decimal. See the manual pages for Ad (HW) and
fA(HW) for minor device numbers of these devices. Specifying the
offset is optional. The location of the program to be loaded must
always be entered first on the command line and be present if other
boot options are specified either on the command lne or in
fete/default/boot.

If you want boot to pause and wait for a <RETURN> before exe-
cuting the program that it loads, enter the word ‘“prompt” on the
command line. For example, if you enter “prompt” and press
<RETURN>, boot prints the following message and waits for you
to press the return key again:

Loaded, préss <RETURN>.
The prompt can be changed to another string as in this example:
prompt="change diskettes now"
boot loads xenix from the disketie, prints the message “g:h-émge
diskettes now”’, and waits for <RETURN> to be pressed. No other
characters can appear between prompt, the “=" sign and the

prompt string, although string may contain spaces. When you press
<RETURN>, xenix will begin execution. “Prompt” can be set
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either on the command line or in /etc/default/boot. If a prompt is
not specified, boot executes the loaded program without pausing,

K you have just loaded the boot prdgram from the distribution
diskette, simply press <RETURN> and boot defaults to the correct
values.

To load XENIX from a hard disk, enter:
hd(40,0)xenix

To use the default boot string specified in fete/default/boot, simply
press <RETURN> when the system displays the boot prompt, and
boot: uses the values specified by -DEFBOOTSTR in
- Jete/default/boot. . : :

If nothing is typed after a short while and LOADXENIX is set to
YES in the default roof file system’s fete/defanlt/boot - file, boot
times out and behaves as though a <RETURN> had been pressed,

--.except-that-an -“auto? is-added to the boot. string, - boot proceeds....

through the boot procedure, and inir(M) is passed a -a flag with no
“prompt”. '

It is recommended that you install DOS on the hard disk before
XENIX. See the manual page for dos(C). However, once you install
DOS you can boot it at the XENIX “Boot” prompt by entering
“dos”' - ..

During XENIX installation, a custom masterboo't is placed on the
hard disk, If a non-standard disk i5 specified,-its parameters are
stored and enabled in this masterboot.

Configuring The Keirnel

boot passes any boot string typed at the boot prompt to the kernel,
except for the “prompt” string.

The kernel reads the boot siring to determine which peripherals are
fhe root, pipe and swap devices. If no devices are specified in
either the -fete/default/boot description or on the.command line,
the default devices compiled into the kernel are used.
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Additional argunments in the boot string can- alter: tlus defanit
action.  These arguments have the form:

dev=xx(m,0)
or
dev=xx({m)
where:
dev = The desired system device {root[dev], pipe[dev],
or swap[dev])
xx, m, o = same as for the boot device

If any combination of root, pipe or swap is specified, then those
system devices will reside on that device, with the unspecified sys-
‘temn devices using the defaults compiled in the kernel. Setting one
device does not affect the default values for the -other system
devices.

Selectmg The System Console

You can select the system comgole at boot time either by entering
the command systty=x at the boot prompt, or by placing the key-
words SYSTTY=x in the file /etc/defauli/boot. The letter x
represents either a-number or a string parameter.

If you use the stty=x command at boot time, boot uses the string
parameter x to pass the selected console device to the kernel. The
values of the boot string parameter sysity are:

sio- - Serial port COM1
scrn Display adapter

For example, to assign the system comsole to the serial port at
COM1, enter this command at the boot prompt: .

systty=sio

If you do not specifically set the sysfém console at boot time, the
boot program follows these steps to determine. the system console:

— ' boot reads Jetc/default/boot and looks for the keywords
SYSTTY=x where x is 2 number that specifies-the system con-
sole device.

0 indicates the serial adapter at COMI1.
1 indicates the display adapter.

- If SYSTTY is not found or /etc/defaunlt/boot is unrcadable,

boot checks for a display adapter and assigns it as the system
console.
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—  If no display adapter is found, boot looks for COMI, sets the
serial port to 9600 baud, 8 data bits, 1 stop bit, and no parity,
and uses it as the system console.

Thus, to have boot automatically set the system comsole io the
serial port at COM1, enter this line in fetc/default/boot:

STTY=0

Aliasing

A set of system devices can be aliased to a single keyword by
defining the keyword in the file fetc/default/boot. This keyword
can.then be entered on the “Boot” command line and the boot
program then reads the corresponding system devices from
Jetc/defaunlt/boot and pass them to the kermel. An alias has the
following form:

key=ﬁie.[root=xx(m) pipe=xx(m) swap=xx(m) prompt{="string"]] ...

In all cases, the device specification can also ‘have the format
dev=xx(m,0), where o is the offset.

For example, if you have a root file system on a second hard disk
and want to use it, but want to boot using the xenix located on the
first hard disk, enter the following line into the fetc/default/boot
description:

disk2=hd (40,0)xenix r60t=hd(104,0) prompt="Using second disk"

The next time you boot the system from the first hard disk, enter
“disk2” in response to thé “Boot” prompt. xenix will be loaded
from the first hard disk, and when you see the message, “Using
second disk”, press <RETURN> . xenix will now boot and use the
root file system on the second hard disk. Note that you must edit
the /ete/default/boot file in the root file system -on the device from
which boot will be read, in this case the first hard disk.

Boot options

Boot options can be changed via keywords in /ete/defanlt/boot.

" The following keywords are recognized by boot:

LOADXENIX=YES I YES, boot automatically loads XENIX
after a moderate delay.
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- DEFBOOTSTR=string  string is used as the default boot string for
: timeouts and for no input on the com-
mand line. There can be no white space
between DEFBOOTSTR, the “=" sign
and string.

SYSTTY=x If x is zero (0}, the system console device
is set to the serial adapter at COM1. If x
is one (1), the system console is set to the
main display adapter.

RONLYROOT=NO Whether or not the root filesystem is to be
: mounted readoniy. This should only be
set to “yes” during installation.

Diagnostics

If an error occurs, masterboot displays an error message, and locks
the system. The following is a list of the most common messages
and their meanings:

10 ERR
An error occurred when masterboot tried to read in the partition
boot of the active operating system.

BAD TBL
The bootable partition mdacator of at least one of the operating
systerus in the fdisk fable contains an unrecognizable code.

NO OS
There ‘was an unrecoverable error that prevernted the active
operating system’s pattition boot from éxecuting.

When boot displays error messages, it returns to the “Boot”
prompt. The following is a list of the most common messages and
their mea.nmgs

bad magic number
The given file is not an executable program.

can’t open <pathname> :
The supplied pathname does not correspond to. an-existing file,
or the device is unknown.

Stage 1 boot failure
The bootstrap loader cannot find or read the boot file. You
must restart the computer and supply a file system disk with the
boot file in the root directory.
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not a directory
The specified area on the device does not contain a valid XENTX
filesystem.

o zero length directory

( ; Although an otherwise valid filesystem was found, it contains a
i directory of apparently zero length. This most often occurs
| when a pre— System V XENIX filesystem (with incorrect, or
' incompatible word ordering) is in the specified area.

fload:read(x)=y
An attempted read of x bytes of the file retwrned only y bytes.
This is probably due to a premature end-of-file. It could also
be caused by a corrupted file, or incorrect word ordering in the
header.

Files

/boot .
fetefdefanltfboot
fetc/masterboot
/etc/hdbootD
fete/hidbootl

| Q See Alse

- autoboot(M), badtrk(M), fd(HW) fdisk (M), haltsys(C), hd(HW),
m1t(M) sulogin(M

I Notes

The computer tries to boot off any diskette in the drive. If the
diskeite does not contain a valid bootsirap program, errors occur.

The beot program cannot be used to load programs that have not
been linked for standalone execution. To create standalone pro-
grams, the —A option of the XENIX linker (Id(CP)) and special
standalone libraries must be used.

Standalone programs can operate in real or protected mode, but
they must not be large or huge models. Programs in real mode can
use the input/output routines of the computer’s startup ROM.

; set to “yes” during day-to-day operations, it will prevent you mak-
— ing changes to the root filesystem. Youv will then be required to
boot from the floppy drive, edit the fetc/default/boot file and

reboot.

( - RONLYRQOT should only be set to “yes” for installation. If it is
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Name

clockrate — Changes clock rate.

( ; Syntax
fefe/clockrate frequency

Description

Jete/clockrate alters the interrupt timer clock frequency (different
from the CPU clock frequency) to bring the system clock in sync
with the computer’s clock. This frequency is expressed in
Megahertz (megaHZ) and can be found in the computer’s hardware
reference manual.

To set a new clockrate to 1.22878, for example, type
T T # Jete/clockrate 1.22878

fetc/clockrate is a compiled “C” program, which modifies the ker-
nel found in fxenix.

i (- ) Jete/clockrate only needs to be run once, unless you reinstall the
— XENIX distribution floppies.
Files
/etc/clockrate
Notes

Your computer may not be able to change the clockrate with this
utility.
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Name

cmos — Displays and sets the configuration data base.

(\ ] Syntax

cmos [ address { value | ]

Descripiion

The ¢mos command displays and/or sets the values in the CMOS
configuration data base. This battery-powered data base stores
configuration information about the computer that is used at power
up to define the system hardware configuration and to direct boot
procedures. The data base is 64 bytes long and is reserved for sys-
tem operation. Refer to your computer hardware manual for more
information.
The cmos command is typically used to alter the current hardware
configuration when new devices are added to the system. When
only address is given, the command displays the value at that
address: If both address and a value are given, the command

. assigns the value to that address, If no arguments are given, the
( ‘ command displays the entire contents of the data base.

The CMOS configuration data base may also be examined and
modified by reading from and writing to /dev/cmos file. Because
successful system operation depends on correct configuration infor-
mation, the data base should be modified by experienced system
administrators only.

The computer manufacturer’s diagnostic diskette should be run
before setting the CMOS data base. ‘

Files
fete/cmos
/dev/cmos
Notes
— Not all computers have a CMOS configuration data base. Some
( computers use swilches on the main system board to configure the

system. Refer to your computer hardware reference mamual to
determine whether you have a configuration data base.
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Name

fd -~ floppy devices

o) Description

The fd devices implement the XENIX interface with foppy disk
drives. Typically, the tar(C), cpio (C) or dd(C) commands are used
to read or write floppy disks. For instance,

tar tvi /dev/fd0
tabulates the contents of the floppy disk in drive 0 (zero).
_ The block special fd devices are also block-buffered, The floppy

driver can read or write 512 bytes at a time using raw i/o. Note that
block transfers are always a multiple of the 1K disk block size.

e wiie e - - The-floppy- devices- are named. /dev/fd0. and. /dev/fdl (sce.Notes,.... ..

below, for more information about device naming procedure).

The corresponding character special (raw) devices, /dev/rfd0 and

fdev/rfdl, afford direct, unbuffered transmission between the

floppy and the user’s read or write transfer address in the user’s
C program. _ :

For information about formatting, see format(C).

The minor device number determines what kind of physical device
is attached to each device file (see Notes).

Files

/dev/fd0 fdev/rfd048ds8  /dev/rfd096ds15
fdev/fdl [dev/rfd148ds8 - /dev/rfd196ds15
fdev/rfd0  [fdev/rfd048ds9  /dev/rfd(0B6ds8
fdev/rfdl  [dev/1fd148ds9  /dev/rfd196ds8
fdev/rfd048ss8
Jdev/rid1485s9

Notes

— When accessing the character special floppy devices, the user’s
4 buffer must begin on a word boundary. The count in a read(S),
o write(S), or Iseek(S) call to a character special floppy device must

be a multiple of 512 bytes.

Device names determine the particular drive and media configura-

tion. The device names have the form: {d048ds9 Where: £d0 =
drive number (0, 1, 2 or 3) 48 = number of disk tracks per inch (48
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or 56) ds = single or double sided floppy (ss or ds) 9 = number of
sectors on the floppy (8 or 9)

For instance, /dev/fd(48ss9 indicates a 48 track per-inch, single
sided, 9 sector floppy disk device in drive 0. '

The minor device numbers for floppy drives depend on the drive
and media configuration. The most common are:

Bpi 96tpi
ds/8 ds/9 ss/8  ss/9 | ds/15  ds/8
Drive ' Minor Device Number
0 12 4 8 | 0 527 | 44
1 13 5 9 1 53 45
2 14 0 10 2 | 54 46

* reserved for special, non-floppy devices connected to the floppy
controller as unit #3.

The scheme for creating minor device numbers is as follows. When
interpreted as a binary number, each bit of the minor device
number represents some aspect of the device/media configuration.

For example, the minor device number for /dev/fd048ss8 is <8.”
Interpreted as a binary number, 8 is:

00001000

This is how each bit, or binary digit, is significant:

48tpi - 0 Seetors per - ss - 0 L
O6ipi - 1 Track . ds - 1 . Drive
32 16 -8 4 2. 1
0 0 , i a 0
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Only the last six digits of the number are used in minor device
identification. The first sipnificant digit is the third from the left. In
this example, the third digit from the left is zero, thus the device is
48tpi. The next two digits mean: :

. Sectors per
Bits Track

16

_oo
OR O |

9
8
13

The fourth digit tells whether the floppy is single sided (ss - 0) or
double sided (ds - 1). The last two signify the drive number:

. Drive
Bits Number
_ _ e g e
0|0 0
01 1
110 2.
111 3*

* reserved for special, non-floppy devices connected to the floppy
controller as unit #3.

Using this information, you can construct any minor device
numbers you need.

It is not advisable to format a low density (48tpi) diskette on a high
density (96tpi) floppy drive. Low density diskettes written on a high
density drive should be read on high density drives. They may or
may not be readable on a low density drive.

TJse error-free floppy disks for best results on reading and writing.
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Name

hd.— Internal hard digk drive

Q . Description

- The files hd00, hd01 through hd0d4, hd0a through hddd, root, and
' swap provide block-buffered access to the primary hard disk, The
! correspending files for a second hard disk are listed below,

root refers fo the root file system; swap refers to the swap area;
hd00 is the entire disk; hd01 througlh hd04 are the four partitions
recognized by ROM-BIOS. Pariition one is generally the XENIX
part1t10n These special device files access the disks via the
system’s nermal buffermg mechanism and may be read and written
without regard to the size of physical disk records.

The following are the names of the fixed disk partitions. Each par- -

tition can.be accessed through. a block. interface, for example
e e e o Jdew/hd01, or. through . a character. (raw) interface, for example

/dev/rhd01. :

Device Fﬂe Names for_Fixed Disks
Disk1  Disk?2 " Partition

fdev/hd00 /dev/hdl0 entire disk
| /dev/thd00 - /dev/rhd10

fdev/hd01  /dev/hdll  first partition
/dev/thd0l  /dev/rhdli o

/dev/hd02  /dev/hd12  second partition
/devirhd02  /dev/thd12 ‘

/dev/hd03 /dev/hd13 third partition
/dev/thd03  /dev/ rhd13

Jdev/hd04  /dev/hdld  fourth partition
/dev/rhd04 /dev/rhdl4

/dev/hd0a  /dev/hdla  active partition
fdev/rhd0a /dev/rhdla di

/dev/hd0d  /dev/hdld  DOS partition
/dev/rhd0d  /dev/rhdld

/dev/u
i ) fdev/ru

' ( 5 fdev/root root file system -
] — fdev/rroot

/dev/swap sSwap area
fdev/rswap

&
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Note that the last three file names do not exist for a second disk.

The device file names for DOS partitions function similarly to

/dev/hd?a .

To access DOS partitions, specify letters such as “C:” or “D:” to

indicate first or -second partitions.

The file . fete/default/msdos

“‘contains lines that -assign a letter abbreviation for: the DOS devxce
name. Refer to dos(C).

The following table lists the minor device numbers for possible disk
partitions. The minor device names for the raw devices are identi-

cal. .
" Minor Device Numbers
 Minor g Minor
Partition: Device Partition: . Device,
‘ T Namber: - T ' ‘Number:
hd00 0 hd10 64
hdo1 15 hdil 79
hd(d2 23 hd12 87
-hd03 31 hd13 95
hd04 39 hdi4 103
hdQa 47 . hdla 111
hd0d : 55 --hd1d 119
root 40 u (user chome) 104
swap 41 ul 105
u (011 1st disk) 42 u2 106
recover. 46
Files
fdev/hd0a /dev/hdla
/dev/thdOa - /dev/thdla
/dev/hd0? /dev/hd1?
/dev/rhd0? /dev/rhd1?
- /dev/hd(d /dev/hd1d
/dev/rhd0d /devirhdld
/dev/u
[dev/ru
/deviroot
/dev/rroot
fdev/swap
/dev/rswap
See Also
badtrk(C), divvy(C), dos(C), mkdev(C)
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Diagnostics
The following messages may be printed on the console:

invalid fixed disk parameter table

)

"~ and:

Error on Fixed Disk (minor ), blkno = nnnnn,
cmd=nnnnn, status=nnnn,
sector = nnnnn, Cylinder/head = nnnnn

Possible reasons for the first error include:
The kernel is unable to get drive spemﬁcauons, such as number

of heads, cylinders, and sectors per track, from the disk con-
troller ROM. :

~ TImproper configuration.

 The disk is not turned on.

The disk is not supported.

The second error specifies the following information:

N

—  blkno + The XENIX block number within the device.
— ¢md : The last command sent to the disk controller.
~ status : The first byte of error status from the disk controller.

— sector and Cylinder/head specify the location of a possible flaw,
This information is used wﬂh badirk (M).

Notes

On the first disk, hd00 denotes the entire disk and is used to access
the master boot record and partmon table. For the-second disk,
hd10 denotes the entire disk and is used to access its partition
table. Do not write to hd10 and hd00.

TN,

April 1, 1987 Page 3






| KEYBOARD (HW) KEYBOARD (HW)

Name

keyboard — The PC keyboard.

( Description

i The PC keyboard is used to enter data, switch screens, and send
: certain control signals to the computer.. XENIX performs terminal
emulation on the PC screen and keyboard, and, in doing so, makes
use of several particular keys and key combinations. These keys
and key combinations have special names that are unique to the
XENIX system, and may or may not correspond to the keytop
labels on your keyboard. These keys are described later.

When you preés a key, one of the following happens:

i ~ An ASCII value is entered

— A function is initiated.
— The meaning of another key, or keys; is changed.
I When a key is i)resscd (a keystroke), the keyboard sends a scan-
. code to the computer, it is interpreted by the keyboard driver. The
interpretation of key codes may be modified so that keys can func-
tion differently from their default actions.
There are three special occurrences, or keystrokes:
— Switch screens. .
- Send sign_als.

— Change the value of previous character, characters or string,

Switching Sereens (Multiscreen)

To get to the next consecutive screen, enter Ctrd—PriSe using the

Ctrl key, and the PrtSc key. Any active screen may be selected by

N ‘entering alt~¥#, where Fn is one of the function keys. 'F1 refers to
C the PC display (/dev/tty01).
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Signals

A signal affects some process or processes. Examples of signals are
Ctxl=d (end of input, exits from shell), Ctrl=\ (quits a process),
Curl—s (stop output to the screen), and Cirl—q (resume sending
output).

Typically, characters are mapped to signals using sup(C). The only
way to map signals is usmg stty.

Altering Values

The actual code- sent fo the keyboard driver can be changed by

using certain keys in combination. For example, the SHIFT key

changes the ASCII values of the alphanumeric keys. Holding down

the Ctrl key while pressing another key sends a control code
(Ctrl—d, Ctrl—s, Ciri~q, etc.). :

Special Keys

- To help you find the special keys, the following table shows which
keys on a typical console correspond to XENIX system keys. In
this table, a hyphen (-) between keys means *hold down the first
key while pressing the second.’

XENIX Name Keytop Action

INTR Del Stops  cwrént  action and
: returns to the shell. This key
is also called the RUB OUT or

INTERRUPT key.

BACESPACE +« Deletes the first character to
the left of the cursor.
Note that the “cursor left”
key also has a left arrow («)
on its keytop, but you cannot
backspace using that key.

Cirl-d Ctrl-d Signals the end of input from
the keyboard; also exits
current shell.

Ctrl-h Cirl-h Deletes the first character to
: the left of the cursor. Also
called the ERASE key.

Ctrl-q Ctrl-q Restarts printing after it has
been stopped with Cirl-s.
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Ctrl-s

Ctrl-u

Ctrl-\

ESCAPE

RETURN

Ctrl-s
Ctrl-u

Ctrl-\

Esc

(dowxi—lcf"t arrow
or ENTER} .

B Fn._-_ .

KEYBOARD (HW)

Suspends printing on the
gereen. (does not stop the pro-
gram}). '

Deletes all characters on the
current line. Also called the
KILL key. :

Quits current command and
creates a core file, .if allowed.
{Recommended for debugging
only.)

Special code for some pro-
grams. For example, changes
from insert mode to command
mode in the vi(C) text editor.

Terminates a command line
and initiates an - action from
the shell.

Function key n. F1-F12 are - -

unshifted, F13-F14 are shifted
F1-F12, F25-F36 are Ctrl-F1
through F12, and F37-F48 are
Ctrl-Shift-F1 through F12.

The next Fn keys (F49-F60)
are on the number pad
(unshifted): :

F49 - 7 E55 - °¢°
F50 - °8 Fs56 - '+
E51 -9 E57 - °1
F52 - -2 F58 - 2
B33 -4 F59 - ’%
Fs4 - °5 FoD - 0

For keys F61 through F96, sece
fusr/lib/keyboard/strings.
These function keys are not
available on all keyboards, but
you can map other keys to
represent them.

The keyboard mapping is performed through a structure defined in
Jusx/include/sys/keyboard.h. Each key can have ten states. The

first eight are:
— Base
— Shift
- Ctrl
- Alt
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" There are two additional states indicated by two special bytes, The
first is a “special state” byte whose bits indicate whether the key is
“special” in one or moreof the first eight states.

‘The second is one of four characters (C, N, B, O) which indicate
how the lock keys affect the particular key. This is discussed
further in the next section, “Scan Codes.”

Scan Codes

The following table describes the default contents of
fusr/lib/keyboard/keys. The column headings are:

. SCAN CODE — The scan code generated by the keyboard hardware
when a key is pressed.. There is no user access to the scan code
generated by releasing a key.

BASE = The nornfal value of a key press,

SHIFT — The valuc of a key press when the SHIFT is also being
keld down. : R

LOCK - Indicates which lock keys atfect that particular key:

— C indicates Capslock

N indicates Numlock

— B indicates both

O indicates locking is off

Keys-affected by the lock keys C, B, or N, send the shifted value
(scan. code) of current state when that lock key is on. When the
shift key is depressed while a lock key is also on, the key reverts
(toggles) to its original state.

The other columns are the values of key presses when combina-
tions of the CTRL, ALT and SHIFT keys are also held down.

All values, exéep‘t for keywords, are ASCII character values. The
keywords. refer to the special function keys. ‘
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| ’ : . ALT
: SCAN CTRL ALT ALT CTRL

CODE BASE SHIFT CTRL. SHIFT ALT SHIFT CTRL SHIFT LOCK

i VN 0 nop nop nop nop nop  npop nop nop C
! k i 1  esc esc nop  nop esc  esc nop nop (&)
;‘ e 2 i mop nop I P nop mop O
| 3 2 @ nop  nop w @ nop  mop O
i 4 ¥ e nop mop 3 # nop mop O
5 % g nop  nop 0% 3 nop  nop (o]
| 6 5 *%? nop  nop 5 %’ nop  Nop o
| 7 6 " 18 s w7 1S 18 O
8 7 & nop  nop P & nop  mop (0]
9 @ i nop  nop '3 it ‘pop  nop o]
w 9 i nop  nop 9 i nop  nop o]
e n nop  nop K0 n nop  nop o
1z 2 *? ns ns i 2 ns ns .0
3 = e nop nop =? + nop nop O
14 s bs det del bs - bs det del O

- oo .35 ht _btab mop mop  ht  btab nep nop O
: 16 q w0y del  del o dcl  del G
i 17 W "W et eth w W etb  etb C
! 18 ’c! !E’ Bllq Bﬂq ,e’ }E’ enq enq C
! 19 7 R’ dez  dc2 ’r’ R’ dc? de2 C
o 200 T ded decd 't T decd dc4 C
C ™ 21 Yy Y em em 'y v em em C
2 s nak nak u? o nak nak C
- i 23 T ht ht iy T ht ht C
24 o oy si si ‘o’ o si si C
25 p P dle dle p’ B’ dle dle C
26 T g esc esc T N’ esc esc 8]
27 T ¥ gs gs T gs gs &
28 cr cr nl ul cr cr nl nl O
20 ctrl ctrl ctrl ctrl. ctrl  etrl ctrl ctrl O
30 A ‘A’ soh soh 'a’ 'A? soh soh C
31 8 K3 dc3 dc3 ’s’ 'S’ dc3 de3 C
32 d ™ eot eot d’ D’ eot eot C
37 F ack ack g F ack ack C
M g RCa bel bel s G bel bel C
33 W gy bs bs gy H’ bs bs C
% ¥ T nl nl i T nl nl C
37 ’k’ PK’ Vt vt ’k? ’K’ - vt vt C
T T (R P op np T % np np C
3 G nop nop s " nop nop (&)
40 N me nep - mnop nroooow nop  nop &)
I 41 @ " nop nop " - nop  nop 0]
C ; 42 lIghift Ishift  Ishift Ishift  1shift Ishift Ishift Ishift O
43 WP fs fs W fs fs o}
! 4 7 E sub sub k4 'z sub sub C
: 4 X .y can can x X can can C
! 46 ¢ (% etx etx e’ © etx etx C
47 W W syn syn v W syn syn C
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

FREBIRBI R

’b 1
3 nl
2 m!

? l £
rshift
FFn )

alt

LI ]
clock
fkeyl
fkey2
fkey3
fkey4
fkey5
fkey6
fkey?
ikey8
ikey9
fkeyl0
ulock
slock
fkey49
fkey50
fkey51
tkey52
fkeys3
feys54
fkeys5
fkey56
tkeys7
fkey58
fkey59
fkey60
del
nop
fkeyll
fkeyl2

3B’
N
’M,

] < »

L > L

3 ?’
rshift

Sy

alt
clock
tkeyl3
fkeyld
fkeyl5
fkeylé
fkeyl?
fkeyl8
fkeyi?
fkey20
fkey2l
fkey22
nlock
slock
!7’

H 8!

’9 t]

bd 4’

¥ 5’

)6’

¥, ER L]

’1’

72’

!3’

’0’

Ed . Ll

nop
fleey23
fkey24

six
S0

cr
nop
nop
nop
rshift
nscr
alt

> 3

clock
fley25
fkey26
fkey2?
fkey28
fkey29
ficey30
fkey31
fkey32
fkey33
fkey34
dc3
del

!7’

3 8’

,9 tl

H) 4’

b 5’

,6,

2 + t]

¥ 1’

,2’

’3’

,0’

del
nop
fkey3s
fkey36

sk

S0

or

nop
nop
nop
rshift
nscr
alt

LI |
clock
fkey37
fkey38
fleey39
fkey40
fkeydl
fkeyd2
fkey43
fkeydd
fkeyds
fkeyd6
de3
del

’7’

,8,

,9’

L]

H) 4’

2, 5 ¢l

’6’

2, + L]

,1’

,2,

!3 t]

,0,

del
nop
fkeyd7
fkey48

,/!
doged
alt

y ¥
clock
scrl
scr2
scr3
scrd
scrs
scrb
scr7
scrd
scr9
serlQ
nlock
slock
’7)

!8’

!9)

’4!

’5!

,61

3 +7

)1’

’2!

3'3':

’0’
del
nop
sctll
scrl2

’B 3
™
vy

' et

}>’
!v!
rshift

EET N

alt

LI
clock
serll
scrl2
scrl3
scrl4
serls
serlg
ser?
scr8
scr?d
scrid
nlock
slock
1 7 £l

3 8!

!9 ?

[

r 4’

¥ 5 ¢

’6’

?, _‘_ t]

’1,

92’

?3 t

3 0!
del
nop
scrll
scrl2

KEYBOARD (HW)

st

50

cr
nop
nop
nop
rshift
nscr
alt
clock
scrl
scr2
ser3
scrd
scrs
scré
scr7
scr8
scr9
scrl0
dc3
del

17 3

2 8 >

’9)

?_?

H 4!

3 5 t]

!6!

E) +)

11 >

,2’

!3 r

’U ¥
del
nop
scrll
scrl2

sty
50

cr
nop
nop
nop
rshift
nscr
alt
clock
serll
scrl2
serl3
serld
serly
scrlé
scr?
scr8
sord
scrld
de3
del
17)

L 8)

7 9!

3 = 3

2 4,

2 5 ?

F6’

2, + t

» 1 1

P2’

)3!

70,
del
nop
scrll
serl2

QCCZ2EZ2ZZ2222ZZ2Z2Z2200000000000000Q0000000C0

The next table lists the “value” of each of the special keywords
(and the preceding table).
muapkey(M) places a “valuc” in the ioctl buffer during key mapping.
code file

used in /fusrflib/keyboard/keys

The

keywords
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Name Value Meaning

nop 0 No operation - no action from keypress
Ishift 2 . Left hand shift

rehift 3" - ‘Right hand shift

clock 4 Caps lock

nlock 5 Numeric lock

slock 6 Scroll lock

alt 7 Alt key

btab 8 Back tab key - genera‘tes fixed sequence (esc [ Z)
cirl 9 Control key

nser 10 Switch to the next screen

scrl 11 Switch to screen #1

scrl6 - 26 Switch to screen #16

fkeyl © 27  Function key #1

ﬂéey% 122 Function key #96

T]llS table lists names and declmal valucs that are mterchangeable_ o

in the mapkey file. Names are used in place of numeric constants
to make it easier fo read the scan code table. Again, only the
decimal values are placed in the iocil buffer. These are taken from
ascii(M).

Name Value | Name Value
nul 0 decl 17
soh 1 de2 - 18

 stx 2 de3 19
etx 3 dc4 20
eot 4 nak 21
enq -5 syn 22
ack 6 eth 23
bel 7 can 24
bs 8 em 25
ht 9 sub - 26
nl 10 esc 27
vt 11 fs 28
np 12 gs 29
cr 13 IS 30
50 14 ns 31
s1 15 del 127
dle 16

Keyboard Mapping

The PC keyboard is mapped as part of terminal emulation. This
kind of mapping is performed only on the computer keyboard, not
on remote terminals. Use mapkey to change keyboard mapping.
To change the mapping for individual channels (multiscreens), use
mapchan(M).
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Keyboard mapping can also be performed using iocf. The syntax
is the same as for string key mapping {see previous section).

For keyboard mapping, cmd is GIO_KEYMAP to display the current
map, and PIO_KEYMAP puts the prepared buffer into place.

Siring Key Mapping

To map string (function) keys, use the mapstr (see mapkey(M)) util-
ity. mapstr modifies the string mapping table whetre function keys
are defined.

The string mapping table is an array of 512 bytes (typedef strmap_t)
containing null terminated strings that redefine the function keys.
The first null terminated string is assigned to the first string key, the
second string to the second string key, and so on.

There is no limii to the length of any particﬁlar string as long as the
whole table do¢s not exceed 512 bytes, including hulls, Strings are
made null by the introduction of extra null characters.

The following is a list of default furiction key values:

Default Function Key Values
Shift Ctrl Ctrl
Key# Fmction  pypotion  Function Shift
Function

1 ESC[M = ESC[Y ESClk ESC[w
2 ESC[N ESC[Z ESCI ESC|x
3 ESC[O ESCla ESCim ESCly
4 ESC|P ESC[b ESCln ESCJz
5 ESCIQ ESClec ESClo ESC|@
6 ESC[R ESCJd ESC[p ESC[[
7 ESCI[S ESCle ESCJq ESCJ[\
8 ESC[T ESCI[f ESC|[r ESCJ]
9 ESC{U ESClg ESC|s ESC[~
10 "BSC[V  ESC|h ESC|t ESC[_
11 ESC[W  ESCJi ESClu ESC[*
12 ESC[X ESCI[j ESClv ESC[{

Home ESC[H | End ESC[F

Up arrow ESC[A | Down artow  ESC|[B

Page up ESCJI | Page down ESCIG

Left arow  ESC[D | 5 © ESCIE

Right arrow  ESC[C | Insert ESCIL
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You can also map string keys using iocf(8). The syntax is:

#include <sys/keyboard.h>
ioctl(fd,cmd,buf)

S int fd, cmd;
( char *buf;

For string key mapping where cmd is GIO_STRMAP to display the
string mapping table and PIO_STRMAP to put the new siring map-
ping table in place.

Files

fusr/lib/keyboard/keys
/usr/lib/keyboard/strings

mapchan(F), mapchan{M), mapkey(M]}, multiscreen(M),
screen(HW), setkey(C), stty(C)

April 1, 1987 Page 9
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Name

Ip, 1Ip0, Ipl, Ip2 — Line printer device interfaces.

Description

//‘_L‘\

The 1p0 , Ipl1, and lp2 files provide access to the optional parallel
ports of the computer. The Ip0 and Ip2 files provide access to
parallel ports 1 and 2, respectively. The lIpl file provides access to
the parallel port on the monochrome adaptor.

Only one of Ip0 and IpX may be used on a given system. To access

two paralle] printers on a system, use either Ip0 or 1p1, and Ip2.
Files

fdev/1p0

fdev/lp2

See Also ;
C : 1p(C), Ipadmin(C), Ipsched(C), Ipinit(C)

Notes

The standard Ip ports, 1p0, Ip1, and Ip2 send a printer initialization
string the first time the file is opened after the system is booted.

Not all computers have an alternate parallel port slot.
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Name

Machine — Description of host machine.

Description

This page lists the internal characteristics of personal computers
which use the Intel 8086 processor family and its associated
hardware. The information is intended for software developers
who wish to transfer relocatable object or executable files from -
other XENIX machines to a personal computer then prepare the
files for execution on the personal computer.

Central Processing Unit _ Intel 8086, 3088, 80186, 80286, 80386
Disk Block Size (BSIZE) 1024 bytes

- -Memorj Management Scheme.- - Unmapped (8086,- 8088, 80186)...... ...
‘ Segmented (80286)
Segmented and paged (80386)

$plit Instruction and Data Supported

Variable Stack Size " Supported (8086, 80386 only)
(8086, 80386 default configuration)

Fixed Stack Size Supported _
(80286 default configuration)

Clock Ticks .05 second (8086, 8088, 80186)
, .02 second (80286, 80386)

Binary Compatibility

The small and middle model binary programs created by the C
compiler ¢c(CP) run on many processors. The following chart
ghows which XENIX systems running on which processors produce
code cxecutable on other machines. It is assumed that system
specific system calls are not used to produce portable code. cc (CP)
produces code by defaunlt, but can also be used as a cross develop-
ment compiler, by using the appropriate flags.

SCO-nn is XENIX distributed by The Santa Cruz Operation, Inc.
MS-nn is XENIX distributed by Microsoft Corporation. Intel
XENIX is distributed by Intel Corporation. Altos XENIX is distri-
buted by Altos Computer Systems. nn designates the machine pro-
cessor. System designates the version of XENIX, either 2.3, 3.0, or
System V.
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Bipary Compatibility
Your Defanlt. compiler Runs default Compiles (cross
produces programs programs development)
System
which rum on ereated on pragrams for
Processor System/Processor System/Procedsor SBystem/Processor
8CO-86 3.0 SCO-86 [3.0, Sys V] | SCO-863.0 DOs*
SCO-~186 [3.0, Sys V] | SCO-186 3.0
SCO-286 SysV Intel, Altos-86 2.3, 3.0
SCO-86 SystemV SCO-86 Sys V SCO-86 [3.0, Sys V] M5-286 3.0%
SCO-186 Sys V SCG-186 [3.0, Sys V] DOs*
SCO-286 Sys V | 5CC-286 Sys V
M5-286 Sys V. Intel, Altos-86 2.3, 3.0
S$CO-186 3.0 SCO-86 [3.0, Sys V] | 8CO-863.0 Dos*
SCO-186 [3.0, Sys V] | 5C0-1863.0
SCO-286 Sy V' Intel, & ltos-86 2.3, 3.0
SCO-186 System V' SCO-86 Sys V SCO-86 [5.0, Sys V] Ms-286 3.0t
$CO-186 Sys V SCO-186 [3.0, Sys V] | DOS*
SCO-286Sys V SCD-286 Sys V
MS-386 Sya V Intel, Altos-86 2.3, 3.0
SCO-286 3.0 S$C0-286 [3.0, Sys V] | 8C0-286 3.0 DOs*
M5-286 [3.0t, Sys V] | M3-286 3.0¢
SCO~286 System V $CO-86 Sy V 5C0-86 [3.0, Sys V] 5C0-286 3.0
SC0-186 Sys V SCO-186 [3.0, 8ys V] Ms-286 3.01
SCO-286 Sys V' SCO-285 [3.0, Sys V] DOs*
MS-286 8ys V M5-286 [3.01, Sys V]
SCO-386 System V' SCO-86 Sys V' $C0-86 [3.0, Sys V] S5CO-286 3.0
SCO-186-Sys V 5C0O-186 [3.0, Sys V] MS-286 3.0%
SCO-286 Sys V 8C0O-286 [3.0, Sys V] DOs*
SCO-386 Sys V SC0-386 [Sys V]
M5-286 Sys V M5-286 [3.0, Sys V}
M5-386 Sys V Ms-386 [Sys V]
MS-286 3.0t M5-286 [3.0f, Sys V] | SCO-286 3.0 DOs*
SC0-286 Sys V
MS-286 System V M35-286 Sys V' 8C0-86[3.0, Sys Vit Dos*
SCO-286 Sys V SCO-186 [3.0, Sys V]t
5C0-286 [3.0, Sys V]
MS-386 System V MS-385 Sys V 5C0-86 [3.0, Sys V[3 DOs*
SCO-386 Sys V $C0-186 [3.0, Sys V]t
SC0-286 [3.0, Sys V]t
$C0-386 [Sys V[

* MS-DOS for i8086/8088, i80186 and 180286 processors.
T MS-286 3.0 XENIX is equivalent to Intel 286 3.0 XENIX.
1 untested, pending release of this product.
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See also

clockrate(HIW), cc(CP), 1d(CP), a.out(F).

C'\
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Name

parallel - Parallel interface devices.

Description

There are several parallel devices:

fdev/lp0 Main para]l_el adapter.

J/dev/lpl Adapter on monochrome video card.

fdev/Ip2 Altermate parallel adapter (on appropriate machines),

It is not possible to have all three parallel devices on one system.
XT computers only allow the use of fdev/Ip0. Some AT computers

allow the use of two parallel devices, /dev/Ip0, and either /dev/Ipl,
or /dev/Ip2.

"If a parallel device fails to interrupt properly, the parallel driver ~

enters “poll mode.” Once interrupts are received from the device,
the driver returns to its original mode.

The parallel driver delays a certain amount of time when a parallel
device is closed. The amount of delay can affect printer perfor-
mance, but is necessary to compensate for different sizes of printer
buffers and printer speeds. For example, this command sets the
delay on close to 1 second, specified in 10ths of a second by Ctil-J
(ASCII value 10):

stty ecl "T" < /dev/Ip0
The default delay value is 2 seconds ("T).

Notes

Parallel adapters on add-on cards will function, but switches must
be set correctly. Some compatable computers have ports Ip0 and
Ip1 reversed.

The sity(C) command for output processing is supported on a
parallel device. sity options that have no effect on a parallel device
are ignored and no error messages are displayed.

Usage

Usually invoked by through Ip(C), but can be written to directly.
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Files
fdev/Ip0
fdev/Ipl
/dev/lp2

See Also

1p(C), Ip(HW), Ipadmin(C), lpinit(C), psched(C), serial(sIW)
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Name

ramdisk - Memory block device

-
( . Description

! The ramdisk device driver provides a block interface to memory. A
ramdisk can be used like any other block device, including making
5 it into a file systems using mkfs(C). There are eight ramdisks avail-
i ahle. '

i The characteristics of a ramdisk file are determined by its minor
device number. The bits in the minor device number encode its
size, longevity, and which of the eight possible ramdisks it is.

The three low-order bits of the minor device number determine
which of the eight ramdisks is being accessed.

of the ramdisk. The size of a ramdisk must be a power of 2, and
must be at least 16K, Since 4 bits are available, there are 16 possi-
ble sizes, starting at 16K and doubling every time the size indicator
is incremented, to produce possible sizes of 16K, 32K, 64K, and

C .
e The high-order bit is a longevity indicator. If set, memory is per-
‘ manently allocated to that ramdisk, and can be deallocated only by
rebooting the system. Permanent ramdisks can only be allocated by
the superuser. However, once a permanent ramdisk is allocated
(by opening it), it can be read and written by anyone having the
appropriate permissions on the ramdisk inode.

If clear, the ramdisk is deallocated when no processes have it open.
To create an easily removable, but semi-permanent ramdisk, use a
separate process to keep the device open for as long as necessary.

April 1, 1987 Page 1
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Since a complete set of ramdisks (8) would consume 256 inodes,
only one example 16K ramdisk (/dev/ram00) is created when the
system is installed. The system administrator can use this example
to determine the major device numbers for any other required ram-
disks. The following table shows how the minor device number is

constructed: :
Example Minor Device Numﬁer Construction
Description Longe- Size (see Ram Minor
vity next table) Disk No.  Device
. Number
16K (#1}) _ 0 010 01041 1
(Temporary) - : : <
16K (#1) 1 00 ojo]1 129
(Permanent)
64K (#0) 0 011 0]1]0¢}10 15
(Temporary)
512K (#7) 1 110 1111 175
(Permanent)

The contents of the size field and the corresponding ramdisk size is
shown in the next table.
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16K
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Once you determine the major and minor device numbers of a new
ramdisk, make the appropriate device node using mknod (C).

To make a file system on a non-permanent ramdisk, the device file
must be held open between the mkfs and the mouns(C) operations.
Otherwise, the ramdisk is allocated at the start of the mkfs com-
mand, and deallocated at its end. Once the ramdisk is mounted, it
is open until it is vnmounted.

The following shell fragment shows one way to use mkfs on a non-
permanent 512K ramdisk, then mount it:

{( /[etc/mkfs fdev/ram40 512
fete/mount /dev/ram40 /dev/mnt
) > /dev/ramd0

Notes
- .ramdisks must occupy contiguous memory.- -3 free-memory-is frag--
mented, opening a ramdisk may fail even though there is enough

total memory available. Ideally, all ramdisks should be allocated at
system startup. This helps prevent ihe ramdisks themselves from

fragmenting memory.
ramdisks are geared towards use in specialized applications. In
many cases, you will notice a decrease in system performance when

ramdisks are used, because XENIX can generally put the memory to
better use elsewhere.

Files
/dev/ram00
See Also
mkfs(C), mount(C), mknod(C)
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Name

screen — tty[01-#], color, monochrome, ega, pga
— Display adapter and video monitor.

; C Description

The tty[01—r] device files provide character I/O between the sys-
tem and the video display monitor and keyboard. Each file
corresponds to a separate teletype device. Although there is a max-
imum of 10 screens, the exact number available () depends upon
the amount of memory in the computer,

Each device consists of two files: a readable file from the keyboard
and a writable file to one of five display devices: color, mono-
chrome, ega, and pga. The color file provides access to a
color/graphics adapter; the monochrome file to the monochrome
adapter; the ega file to the enhanced graphics adapter; the pga file

. to the professional graphics adapter. The screens are modeled .. ..

after a 24 line, 80 column ASCII terminal, unless specified other-
wise.

tty01 is the default output device for keyboard input. If the

— /dev/console is the default output device for system error mes-

< ‘ _ sages, and the display being used is switched to graphics mode,

: console messages are not displayed. They are, instead, redirected

to the kernel error handler where they can then be retrieved by the
application which took over the screen.

Although all tty[01-1] devices may be open concurrently, oaly one
of the corresponding devices can be active at any given time. The
active device displays its own screen and takes sole possession of
the keyboard. It is an error to attempt to access the color, mono-
chrome, ega or pga file when no corresponding adapter exists.

To get to the next consecutive screen, enter Ctrl—PriSe using the
Ctrl key, and the PriSc key Any active screen may be selected by
entering alt—Fn, where Fn is onc of the function keys. F1 refers to
the tty01 device,
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Control Modes

To change the display mode used for the video monitor, open the
device file associated with that mode. For example, to switch to
display output on an installed CGA, a program should open
/dev/eolor and use the selector mapping ioctl s on the file descrip-
tor that is returmed from the open call. Using device files helps
ensure future compatibility.

" Programs can also use the say(C) or s#y(HW) commands, or an
ioctI(S) with the following requests:

SWAPMONO Selects the monochrome display as the output
. : . device for the video monitor. :

SWAPCGA Selects the regular color display as the oufput
device for the video monitor.

SWAPPGA Selects the professional color display as the
output device for the video monitor.

SWAPEGA Selects the enhanced color display as the out-

put device for the video monitor.

To obtain information about the display adapter type currently
attachied to the video monitor, you can use ioci(S) with the follow-
ing request:

CONS_CURRENT Returns the display adapter type currently
attached to the video monitor. The return

value can be one of; MONOQ, CGA, EGA, or

PGA.

Display Modes

To switch display modes on the various display devices, you can
use the sty(C) or stty(IIW) commands, or you can use ioctl(S) with
the following requests:

SW_B80x25 Selects 80x25 black and white text display
mode.
SW_C80x25 Selects 80x25 color text display mode.

April 1, 1987 Page 2



o)

SCREEN (HW)

SW_BG320

SW_CG320
SW_BG640

SW_EGAMONOQ80x25

SW_EGAMONOQAPA

SW_ENHMONOAPA?2
SW_ENHB40x25

SW_ENHCAx2s T

SCREEN (IIW)

- Selects 320x200 black and white graphics

display mode.
Selects 320x200 color graphics display mode,

Selects 640x200 black and white graphics
display mode.

Selects EGA (Enhanced Graphics Adapter)
mode 7 - emulates support provided by the

.monochrome display.

Selects EGA support for 640x350 graphics
display mode (EGA mode F).

Selects EGA mode F*,

Selects enhanced EGA support for 40x25
black and white text display mode.

‘Selects enhanced EGA “sﬁpport for the 40x25

- color text display mode.

SW_ENHB80x25
SW_ENHC80x25
SW_CG320_D
SW_CG640_E
SW_CG640x350

SW_ENH. CG640
SW_MCAMODE

Selects enhanced EGA support for 80x25
black and white text display mode.

Selects enhanced EGA support for 80x25
color text display mode.

Selects EGA support for 320200 graphics
display mode. {EGA meode D.)

Selects EGA. support for 640x200 graphics
display mode {(EGA mode E).

Selects EGA support for 640x350 graphlcs
dlsplay mode (EGA mode 10). |

- Selects EGA mode 10%,

Reinitializes the monochrome adapter.

Switching o an invalid display mode for a display device will result

in an error.
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Getting Display Modes

To obtain information about the current display modes, you can
use ipcti(S) with the requests that follow. These apply to the color
graphics adapter, the enhanced graphics adapter or the professional
graphics adapter:

CGA_GET Returns the current display mode setting of
the color graphics adapter.

PGA_GET Returns the current display mode setting of
the professional graphics adapter.

EGA_GET Returns the current display mode setiing of
the enhanced graphics adapter.

MCA_GET Returns the current display mode setting of
" the monochrome adapter.

CONS, GET Returns the current display mode setting for
whatever display adapter is being used.

Memory Mapping Modes

The iocil(S) routine is used to map the display memory of the vari-
ous devices into the user’s data space. It returns a selector for the
display memory. The macro satofar is used to create a far pointer
from this selector so the display memory can be accessed. The
sotofar macro is located in /usr/include/sys/param.h. Refer to your
hardware manuai for details on vatrions displays, adapters, and con-
trollers.

You can use ‘octl(S) requests to map the display memory as fol-
Iows:

MAPCONS - Maps the display memory of the adaptor
currently being used into the user’s data
space. Not meant to work with MAPPGAIK.

MAPMONO Maps the monochrome adapter’s display
memory into the user’s data space.

MAPCGA Maps the color adaptér’s display miemory into
the user’s data space.

MAPPGA Maps the professional graphics controller’s
display.memory into the user’s data space.

MAPEGA Maps the enhanced graphics adapter’s display
memory into the user’s data space.
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MAPPGAILK , Maps the professional graphics controller 1K
communications fifos (ete.) into the user’s
data space. :

For example, the following code can be used to acquire a pointer
to the start of the user data space associated with the color graphics
adapter display memory:

char far *dp;
int selector;

fd=open (“/dev/color”, O_WRONLY);
selector = ioctl (fd, MAPCGA,Q);,
dp = sotofar (selector, 0); -

Note that when the display memory is mapped into the user space, the
adapter’s start address registers are not set. The start address can be
reset in two ways, so that the start address of the display memory
correspends to the upper left hand corner of the screen:

1. Switch modes with an iecfl() (the “switch™ can be to
the present mode). See the “Display Modes™ sec-
tion of this manual page.

2. Change the start address high and low address with

the in—on—port/out—on-port iocti().

The in—on—portiout—on—port ioctl()’s can also be used to deter-
mine the current value in the start address register, and then set up
a pointer to point to the offset in the mapped—in data space.

Graphics Adapter Port 170
You can use ioctl(8) to read or write a byte from or to the graphics
adapter port. The arg parameter of the ioct! call uses the io_arg
data structure: - ' i
struct bort_io_arg {
struct port_io_struct args[4];

L)
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As shown above, the fo_arg structure points to an array of four
port_io data structures. The part_zo structure has the following for-
mat:

struct port_io_struct {

char dir; /* direction flag (in vs. out} */
unsigned_int port; /* port address ¥/
char data; /* byte of data */

|5

You may specify one, two, three, or four of the port_jo_struct
structures in the array for one ioctl call. The value of dir can be
either IN_ON_PORT to specify a byte being input to the graphics
adapter port or OUT_ON_PORT to specify a byte being output to
the graphics adapter port. - Port is an integer specifying the port
address of the desired graphics adapter port. Data is the byte of
data being input or output as specified by the call.

X you are not using any of the port_jo structures, load the port with
0, and leave the unused structures at the end of the array. Refer to
the hardware manuals for port addresses and functions for the vari-
ous adapters. :

You can use the following foctl(S) commands to input or output a
byte on the graphics adapter port:

MGATO Inputs or outputs a byte on the monochrome
adapter port as specified. :

CGAIO ‘ Inputs or outputs a byte on the color graphics
adapter port as specified.

EGAIO Inputs or outputs a byte on the enhanced
graphics adapter port as specified.

PGAIO Inputs or outputs a byte on the professional
graphics adapter port as specified.

To input a byte on any of the graphics adapter ports, load dir with
IN_ON_PORT and load with the port address of the graphics
adapter. The byte input from the graphics adapter port will be
returned in data.

To output a byte, load dir witﬁ OUT_ON_PORT, load port with

the port address of the graphics adapter, and load data with the
byte you want output to the graphics adapter port.
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Function Keys

foetl(S) can be vsed to define or obtfain the current definition of a
function key. The arg parameter of the ioctl call uses the fkeyarg
data structure: Co :

struct fkeyarg {
unasigned int keynum;
char keydef [MAXFK];
/#Comes from
char flen; ioctlh via comert.h */

b

You can use the fo]lovnlring ioctl(S) requests to obtain or assign func-
tion key defintions: o

GETFKEY Obtains the current definition of a function
o key. The function key number must be
passed in keynum. The string currently
-assigned to-the key will be returned in keydel
and the length of the string will be returned in
flen when the joctl is performed.

SETFKEY Assigns a given string to a function key. The
function key number must be passed in key-
def and the length of the string (number of
characters) must be passed in flen.

Screen Attribute Sequences

The following character sequences are defined by ANSI X3.64-1979
and may be used to control and modify the screen display. Each
Pn is replaced by the appropriate ASCII number (decimal) to pro-
duce the desired effect. The last column is for fermcap(M) codes,
where “n/a” means not applicable.

The use of 7 or 8 bit characters in the escape sequence is a valid
imvocation for each action defined. For example the ANSI ED
command can be invoked via the "ESC [ Pn §" (0x1b-0x5b-Pn-
Ox#a, 7 bit chars) sequence or the "CSIPn I" (0x9b-Pn-0x4n, 8 bit
chars) sequence. . : :
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ANSI Sequence Action Termcap
Code
ED ESC[Pn J Erases all or part of cd
(Erase in CSIPn T a display. Pa=0:
Display) erases from active
position to eand of
display. Pn=1:

erases from  the
beginning of display
to active position.
Po=2: erases emntire

display.
EL ESC[Pn K Erases all or part of ' ce
(Erase in CSIPn K a line. Pn=0: erases
Line) from active position

to end of line.
Pn=1: erases from
beginning of line to

active position.

Pn=2: erases entire

line.
ECH ESC[Pan X Erases Pn characters n/a
(Erase CSIPn X
Character)
CBT ESC[Pn Z Moves  active posi- bt
(Cursor CS8IPn Z tion back Pn tab
* Backward ' : stops.
Tabulation) :
‘SU ESC[Pa § : Scroll screen up Pa sf
(Scroll CSIPn 5 lines, introducing
Up) new blank lines at

bottom. .
SD ESC[Pn T Scrolls screen down sT
{(Scroll CSIPn T Pn lines, introducing
Down) new blank lines at
' top.
cup ESC[P1;P2 H Moves active posi- cm
(Cursor CSIP1;P2 H tion to location P1
Position) (vertical) and P2
{horizontal).
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- HVP
(Horizontal
& Vertical
Position)

CuU

(Cursor Up)

CUD
(Cursor
Down)

CUF
(Cursor
Forward}

CUB
(Cursor

..Backward) .

HPA .
(Horizontal
Position .
Absolute)

HPR
(Horizontal
Position
Relative)

VPA .
(Vertical
Position
Absolute)

VPR
(Vertical
Position
Relative)

IL
(Insert .
Line)

ICH

(Insert
Character)

April'1, 1987

ESC[P1;P2 {
CSIPL;P2 f

ESC[Pn A
CSIPn A

ESC[Pn B
CSIPn B

ESC[Pn C
CSIPn C

ESC[Pan D
CSIPn D

ESC[Pn ¢
CSIPn ¢

ESC[Pn a
CSIPn a

ESC[Pn d
CSIPn d

ESC[Pn e
CSIPn e

ESC[Pn L
CSIPn L

ESC[Pn @
CSIPn @

SCREEN (HW)

Moves active posi-

"nfa

tion to location P1

(vertical)
(horizontal).

Moves aclive posi-
tion up Pn number

-of lines.

Moves active posi-
tion down Pmn num-
ber of lines.

Moves active posi-
tion Pn spaces to the
right.

Moves “active posi-
tion Pn spaces back-

. ward.

Moves active posi-
tion to column given
by Pn.

Moves actfive posi-
tion Pn characters to

the right.

Moves active posi-
tion to line given by

Pn.

Moves active posi-
tion down Pn num-

ber of lines.

Inserts Pn  new,

blank lines.

Inserts Pn  blank
places for Pn charac-

ters.

and P2

up (ku)
do (kd)

nd (kr)

n/a

n/a

n/a

ic
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DL
(Delete
Line)

DCH
(Delete
Character)
CPL
(Cursor to
Previous
Line)

CNL
(Cursor
Next
Line)

SGR
(Select
Graphic
Rendition)

April 1, 1987

ESC[Pa M
CSIPa M

ESC[Pn P
CSIPn P

ESC[Pn F
CSIPn F

ESC[Pn E
CSIPn E

ESC[0 m
CSI0 m

ESC{1l m
CSI1 m

ESC[2h

ESC[2i

ESC[21

ESC{4 m
CS14 m

ESC[5m
CSISm

SCREEN (HW)

Deletes Pn lines.

Deletes Pn number
of characters.

Moves active posi-
tion to beginning of
line, Pn lines up.

Moves active posi-
tion .to beginning of
line, Pn lines down.

Resets bold, blink,
blank, wunderscore,
and reverse. Ceolor:
Restores normal
selected colors.

Sets bold. Color:
Sets intensity
(changes color to
It_color).

Lock keyboard.
Ignores keyboard
input unti! unlocked.
Characters are not
saved.

Send screen to host,
Current screen con-
tents are sent to the
application.

Unlock keyboard.
Re-enable keyboard
input.

Sets underscore.
Color: No cffect.

Sets blink. Color:
Changes background
It color to color;
foreground blinks.

dl

dec

n/a

n/a

n/a

nfa

nfa

n/a

n/a

n/a

n/a
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SCREEN (HW)

ESC[7 m
CSI7 m

ESC[10 m

CSIL10 m

ESC[11 m
CSI1im

BSC[12 m .

CSI12 m

SCREEN (HW)

Sets reverse video.
Color: Uses reverse
selected colors.

Select primary font.

Select first alternate
font. Allows ASCIT
characters less than
32 to be displayed as
ROM characters.

Select second alter-
nate font, Toggles
high bit .of extended
ASCIl code before
displaying as ROM
characiers.

S0

GE

n/a

GS

The following color codes and sequences are defined by Interna-
tional Organization for Standardization ISO DP 6429,

Apil 1, 1987

Color

- NSRS Yol o)

Black
Red
Green
Yellow
Blue
Magenta

Cyan
White
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SCREEN (HW) SCREEN (HW)
ISO Sequence Action Termcap
Code
SGR ESC[3Cm Color: Selects fore- nfa
(Select ground color C.
Graphic
Rendition)
ESC{4Cm Color: Selects n/fa
background color
C,
ESC[8m Sets blank {non- nfa

display).

The following color codes and sequences are additional control

sequences.
Co - Color Cn Color
¢  Black 8 Groy
1 Blue 9 Lt Blue
2 Green 10 Li. Green
3 Cyan 11 Lt Cyan
4 Red 12 Lt Red
5 Magenta | 13  Lt. Magenta
6 Brown 14  Yellow
7 __ White 15 1t White
+ Termcap
Name Sequence Action Code
SGR ESC[2:C1;C2 m Color only. Sets n/a
foreground  (Cl)
and background
(C2) colors,
SGR ESC[7:;C1;C2 m Reverse video. n/a
Color: Sets fore-
ground (Cl1) and
background (C2)
reverse video
colors.
SGR ESC[3;0m Color only. nfa
Clears blink bit.
SGR ESC[3;1 m Color only. n/a
Sets blink bit.
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SGR ESC[4 m Underscores. n/a
. Color: No elfect
n/a ESC[=5s5;5eC Sets cursor fo start nfa

at scan line Ss, and
ends at scan line
Se. Default under-
line cursor is 6,7
_ for color adaptor
and 11,12 for
monochrome.

n/a ESC[=CA where C is 0-15. nfa
Sets border color
on color adaptors.
Color codes are

same as for
ESC[2;C1;C2m.

nfa ESC[Png Accesses alternate n/a
. O praphics set. Not .
the same as

“graphics mode.”
Refer to  your
owner’s manual for
decimal/character
codes (Pn) and
possible output
characters.

n/a ESC QFn string ° Define function key n/a
Fn with string.
String  delimiters
> and ’ may be any
character mnot in
string. Function
keys are numbered
0 through 9 (F1 =

0, F2 =1, etc.).
n/a ESC{Pnz Pu should be equal n/a
CSIPnz to the number of

the screen to
switch to. Will
only work if screen
was configured for
at boot, else no
action will take
place.
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n/a ESC[=F;TB Sets bell frequency n/a

and duration, F is
the value loaded
into the timer-
counter, and T is
the bell duration in
1/10ths of a second
(initial settings are
1500 and 2/10ths of
a second).

Files
/dev/ consoie
Idevitty[02 —n]
[dev/color
/dev/monochrome
/dev/ega
/dev/pga

See Also _ o
console(M)}, -ioctl(8); keyboard(HW), keymap(M), mapkey(M),

mapchan (M), multiscreen(M), setcolor(C), stiy(C), systty(M),
termcap(M), tty(M)
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Name

ttyl[a-h] , ttyl[A-H] , tty2[a-h] , tty2[A-H] — Interface to serial
poris

Desceription

The ttylla=k], ttyl[A—H], tty2[a—h] and tiy2[A—H] files provide
access to the standard and optional serial ports of the computer.
Each file corresponds to one of the serial ports {(with or without

-modem control). Files are named according to the following con-

ventions:

— The first number in the file name corresponds to the COM
_expansion slot,

— Lower case letters indicate no modem control.

.—. Upper case letters indicate the line has modem control.

tiyla and ttylA both refer to COM 1, whereas tty2a and ty2A both
refer to COM 2.

For example, with a four port expansion board installed at COM 1
and a single port board installed at COM 2, you can access:

ttyla tylA
tylb ttylB
ttyle iylC
ttyld ttylD
tty2a tty2A

Each serial port has modem and non-modem invocations. The dev-
jce names in the following table refer to the serjal ports, with and
without modem control. The first section of the table describes
boards at COM 1 and the second section describes boards installed
at COM 2. “Minor” is the minor device number for the port (see

mknod(C)).
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Serial Lines

Board Non-Modem
Type Control Modem Control
Minor Name  Minor Name
1 Port 0 ttyla 128 ttylA
1 ttylb 120 ttylB
4 Port 2 ttyle 130 ttylC
3 *ttyld 131 ttylD
4 ttyle 132 ttylE
5 ttylf 133 ttylF
8 Port 6 | uylg | 134 | t31G
7 ttylh 135 ttylH
1 Port 8 tty2a 136 tty2A
9 ty2b 137 tty2B
4 Port 10 tty2c 138 tty2C
11 tty2d 139 tty2D
12 tty2e 140 tty2E
8 Port 13 tty2f 141 tty2F
14 ttylg 142 tty2G
15 tty2h 143 tty2H

Interrupt Véctors:
All board(s) installed at COM1 - 4
All board(s) installed at COM 2 - 3

Tor a list of I/O addresses, see the Release Notes furnished with
your distribution. '

Access

The files may only be accessed if the corresponding serial interface
card is installed and its jumper I/O address correctly set. Also, for
mulii-port expansion cards, you must use the mkdew(C) program to
creaie more than the default number of files. See mkdev (C) in the
XENIX Reference,

The serial ports must also be defined in the system configuration.
Check your hardware manual to determine how your system is
confipured, via a CMOS database or by switch settings on the main
system board. If your system is configured using a CMOS database,
the ports are defined in the database (see crios(HW)). Otherwise,
define the ports by setting the proper switches on the main system
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SERIAL (W) SERIAL (HIW)

board. Refer to your computer hardware manual for switch set-
tings,

It is an error to attempt o access a serial port that has not been
installed and defined.

The serial ports can be used for a variety of serial communication
purposes such as connecting login terminals to the computer,
aitaching printers, or forming a serial network with otlier comput-
ers. Note that a serial port may operate at most of the standard
XENIX baud rates, and that the ports {on most computers) have a
DTE (Data Terminal Equipment) configuration. The following
table defines how each pin is used.

Pin | Description

Transmit Data

Receive Data

Request to Send

‘Signal Ground

‘Carrier Detect (Data Set Ready)
20 Data Terminal Ready

o~ W |rN

Only pins 2, 3, and 7 are necessary for a terminal (or direct) con-
nection.

See 1y (M) and termio (M) for the details of serial line operation in
the XENIX systern.

Files
fdev/ttyl[a-h] -
fdev/ttyl[A-H]
/dev/tty2[a-h]
[dev/tty2[A-H]

See Also

cmos(HW), csﬂ(C), en(C), getty(M), mkdev(C),l mknod(C)
nohup(C), epen(S), termio(M), tty(M), uucp(C) :
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Notes

If you login via a modem control serial line, hanging up logs that
line out and kills your background processes. See nohup(C) and
esh(C)).

' ‘You cannot use the same serial port with both modem and non-
modem control at the same time. For example, you cannot use
ttyla and ttylA simultaneously.

Use 2 modem cable to connect your modem to a computer.

April 1, 1987 Page 4



-

STTY (HW) ' STTY (W)

Name

stty — Sets the options for the video monitor.

Syntax

stty [—a ][ =g ] [ options ]

Description

stty sets cerlain terminal I/O options for the device that is the
current standard input; without arguments, it reports the settings of
certain options.. With the —a option, stfy reports all of the option
settings; with the —g option, it reports current settings in a form
that can be used as an argument to another sty command. The
following options describe control modes for the video monitor and
other display devices attached to a display adapter. This mforma—

~ tion is hardware specific; refer to stty(M) for options generic to this-
utility. Additional details on the modes described here can be
found in screen(HW) and keyboard(HW). -

Control Modes for the Video Monitor

mono Selects the monochrome display as the output device for
the console screen. This mode is valid if a standard
monochrome adapter is present or if a standard enhanced
graphics adapter (EGA) is present and the EGA is
currently in one of the monochrome display modes.

- color  Selects a standard regular color display as the output dev-
ice for the console screen. This mode is valid if a color
graphics adapter is present or if a standard EGA is present
and is currently in one of the color graphics compatibility
modes.

enhanced
Selects the enhanced color display as the output device for
the console screen. This mode is valid if an EGA is
present and is currently in a non-monochrome display
mode. :

herc Selects the monochrome display as the output device for
the console screen. This mode is valid if a Hercules
monochrome graphics adapter is present and is currenily.
in a full monochrome graphics mode.

pro Selects the professional color display for the output device

for the console screen. This mode is valid if a standard
professional graphics adapter is present.
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Note that on systems with more than one display adapter, the key-
board multiscreen switchings only work on the current primary
screen display adapter.

Control Modes for the Attached Display Devices

B380x25 Selects 80x25 black and white text display mode.
C80x25 Selects 80x25 color display text mode.

BG320 Selects 320x200 black and white graphics display mode.
CG320 Selects 320x200 color graphics display mode.

BG640 Selects 640x200 black and white graphics display mode.

The keyboard and display control modes above are valid for the
following configurations: standard color- graphics adapter (CGA)
attached to an standard regular color display, standard enhanced
graphics adapter (EGA) (modes 0-6} attached to a standard regular
color display or an standard enhanced color display, and an stan-
dard professional graphics adapter (PGA) attached to a standard
professional graphics display.

CG320_D
Selects EGA support for 320x200 graphics display mode
(EGA mode D).

~N
CG640. E
Selects EGA support for 640x200 grapliics display mode
(EGA mode E).

The two options above are only valid when an EGA is attached to
a standard regular color display or an enhanced color display.

EGAMONOS80x25
Selects EGA Mode 7 as the display mode. Emulates the
support provided by the standard momnochrome display
adapter.

EGAMONOAPA
Selects EGA support for 640x350 graphics display mode
{EGA mode F).

ENHMONOAPA2
Selects EGA mode F*,

The three options above are only valid when a standard EGA is
attached to an TBM monochrome display.
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ENH_B80x25
Selects enhanced EGA support for 80x25 black and white
text display mode (EGA mode 2%).

ENH_C80x25
Selects enhanced EGA support for 80x25 color text display
mode (EGA mode 3*).

CG640x350
Selects EGA support for 640x350 graphics display mode
(EGA mode 10).

ENH_CG640
Selects EGA meode 10*,

The six options above are only valid when a standard EGA is
attached to a standard enhanced color display.

MCAMODE
. Reinitializes the monochrome graphics adapter.

Waming: If invalid options are used for any of these display
modes, the behavior of the attached device(s) may be erratic.

See Also

console(M), ioctl(S), keyboard(HW), screen(HW), stty(C), tty(M)

Notes

Many combinations of options make no sense, but no checking is
performed. -
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Name

tape - Cartridge tape device.

Deseription

The tape device implements the XENIX interface with a tape drive.
Typically, the tar(C), cpio(C), dd(C), backup(C), dump(C), or
restore(C) commands are used to access a tape drive.

A gingle tape drive with a raw (character, non-blocking) interface
is supported. There are two standard tape device types. Devices
beginning with the “r” prefix, (for “raw device™), should be used
for most normal tape work, while devices with the “n” prefix, (“for
no rewind on hold™), should be used for storing and restoring mul-
tiple files.

. The. following table summarizes the base naming conventions for
the tape drives supported:

ct0,1 QIC24 unit 0,1

ct2,3 QIC11 unit 0,1

ctmini floppy controller-based cartridge tape
mt0,1 reel to reel unit 0,1 1600 bpi

mi2,3 reel to reel unit 0,1 800 bpi

mt4,5 reel to reel unit 0,1 6250 bpi

tape(C) describes the commands used to access tape drives.

Files

Jdev/rctO
Jdevimrct(
fdev/rct2
Jdev/nrct2
Jdev/rctmini

Notes

After certain tape operations are executed, the system returns a
prompt before the tape controller has finished its operation. If the
user enters another tape command too quickly, a “device busy”
error is retummed until the tape device is finished with its previous
operation.

Periodic tape cartridge retensioning and tape head cleaning are

necessary for continued error-free operation of the tape subsystem.
Use tape(C), to retension the tape.

April 1, 1987  Pagel



TAPE (HW) TAPE (HW)

See Also

backup (C), cpio (C), dd (C), dump (C), format (C), tape (C),
tar (C} restore (C), ) p (O (C), tape (C}
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Name

terminal — Login terminat.

Description

A terminal is any device used to enter and display data. It may be
connected to the computer:

— By a serial wire, either direct or dialup
— As a virtual terminal, for example with emulator software
— Through a display adapter

A terminal has an associated device file fdev/tty*.

Files
[dev/ity*.

See Also

console(M), disable(C), enable(C), mkdev(C), serial(HW), stty(C),
stty(IW), termeap(M), term(F), terminals(M)
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