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Should Know

- ]
How To Use

This Book

Preface

This book is for the knowledgeable system administrator that is,
the person who administers the system using the operating system
commands at the shell prompt (# for the root login).

This book applies to Release 2.02 of the operating system for your
NCR System 3000 computer.

You should be familiar with the information in the following
books:

o User Guide: Intrcduction to NCR UNIX SVR4

o NCR UNIX SVR4 MP-RAS Administrator Guide: OA&M
Menu Interface

This book assumes you arc familiar with the NCR UNIX SVR4
MP-RAS Administrator Guide: OA&M Menu Interface and takes
you onc step beyond that book to include:

¢ Command line procedures that perform some of the same
tasks that the menu procedures perform in the NCR UNIX
SVR4 MP-RAS Administrator Guide: OA&M Menu Interface
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Preface

¢ Command line procedures for many more advanced tasks

« Diagnostics and trouble—shooting procedures

Rather than lead you through chapter by chapter, this book
provides a reference in which you can look up a particular topic or
task. Use the NCR UNIX SVR4 MP-RAS Reference Manual as
needed to obtain additional information about a particular
command.

This book consists of the following volumes:

Volume 1 — General Administration
This volume describes the following:

L]

System administration logins, duties, and schedules
Changing run levels
Using the Reference, Diagnostics, and boot flex diskettes

Recovery procedures using the Maintenance (/install) file
system

Administering, checking, and repairing the file system

Backing up and restoring information

Volume 2 — Devices and Networks
This volume describes the following:

Installing additional disks, adapters, and terminals
Setting up and managing the LP Print Service

Setting up and administering the Basic Networking
Utilities (BNU)
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]
Conventions

Used In This
Book

Preface

Volume 3 — System Configuration

This volume describes the following:
o The files and directories used in configuration

o The process of reconfiguring the system and building new
kemels

e The tunable configuration parameters

Appendices and Glossary

The appendices describe the file system, device names and
numbers, customizing the sysadm interface, using national
characters on the console, and using sendmail. The glossary
defines terms you encounter in this book.

The following type identifies text that you must enter exactly
as shown:

login su

The following type identifies output from a screen or
command:

Press the Return key to continue.
Path names and file names appear in italics. For example:

The /etc/profile file defines the standard environment for
all users.

Configuration parameters and shell variables appear in capital
letters. Capital letters are used for emphasis also. For
example:

Press RETURN after specifying a value for the TERM
variable. Do NOT leave this value blank.
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Preface

Related
Publications

e Utilities, commands, user names, and terminal keys appear in

boldface type. For example:

The cpio(1) command backs up files.

e Parameters for command line options appear in italics within

the text. For example:

Specify the class (-cclass) for the printer.

e The numbers and letters in parentheses after a command name

indicate the type of command.

1)
Standard command available to users at the $ prompt.

(M)
Command available only to someone logged in as root

@
System call

3
Library function

For supplementary information, refer to the following books:
e User Guide: Introduction to NCR UNIX SVR4

o NCR UNIX SVR4 MP-RAS Administrator Guide: OA&M
Menu Interface

e NCR UNIX SVR4 Message Manual
e NCR 345x/35xx Unit Installation, Care, and Cleaning

e NCR UNIX SVR4 MP-RAS Reference Manual
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Chapter 1 Configuring Disks

This chapter contains the procedures for the following:

Using Disk Utilities . . ..., 1-2
Adding Disks .. ... 1-3
Formatting DiskS ... ...t 1-6
Partitioning Disks ..........coviiiiiiiiiiin. 1-8
Writing Boot Code and Initializing Disks ............ 1-13
Slicing Disks .. ....ccvvvuriiiiniinnieiiiean 1-14
Marking Bad BIOCKS ... oevueevnnenneruneennnnns 1-19
Displaying Slicing Information ................... 1-23
Changing the Active Partition . .................... 1-24
Configuring Swap Space . .......... ...t 1-25
Configuringthe Dump Area .................o.... 1-31
Replacing aFailedDisk ......................... 1-35

NOTE: Itis strongly recommended that you use the sysadm
menus to perform the tasks in this chapter. Use these procedures
ONLY if you are unable to use the menus.

If you use these procedures, it is very important that you use the
mktable command when you are finished so the information in
the object management table (/etc/device.tab) will be updated to
match your actual configuration.
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Configuring Disks

Using Disk Utilities

The following utilities are available for managing disks:

dkformat(1M)
Formats a fixed disk.

format(1)
Formats a flex diskette.

fdisk(1M)
Partitions the disk and creates the master boot block.

dklayout(1M)
Initializes the UNIX partition (initializes the boot code and
creates the pdinfo and vtoc structures).

swap (1M)
Adds swap space (if the disk contains a slice to be used as
swap space).

fdump(1M)
Adds dump space (if the disk contains a slice to be used as
dump space.

edvtoc(1M)
Allows you to edit the contents of the Volume Table of
Contents.

prtvtoc(1M)
Displays the contents of the Volume Table of Contents,
including the slice number, slice tag, slice flag/permissions,
slice start sector, and slice size.
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Adding Disks

You may add a disk your system to:

o Improve system performance by distributing file systems
across disks.

e Provide additional storage space.

It is strongly recommended that you use the menus to perform this
task. If you use this procedure instead of the menus, be sure to run
mktable when you are finished.

It is always a goot idea to back up any important data before
reconfiguring a system.

You should do the following before adding a disk:
e Make sure no users attempt to access the disk.

e Make sure the disk is physically added to the system and, if
necessary, strapped with the appropriate unique SCSI ID.

o If the disk is contained in an external unit, make sure the
power to that unit is ON.
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Procedure

1—4

o Verify that the block and character special device files for
slice 0 are in the /dev directory. Check for these files by
entering;

# 1s -1 /dev/xdsk/* | pg

NOTE: If the devcie node does not exist, use the nodes(1) utility
to determine the major/minor numbers and the node name.

The details for the steps of this procedure are in the following
sections of this chapter.

Step 1: Log in as root.
Step 2: Format the disk (if it is not already formatted).

NOTE: If you are adding an internal disk array, use the
RAID Manager to format the disk. See the NCR RAID
Manager 3.0 User Guide for UNIX V.4 for additional
information.

Step 3: Partition the disk.

Step 4: Write boot code and initialize the disk.
Step 5:  Slice the disk.

Step 6: Create file systems, if desired.

Step 7:  To make sure the slices are set up properly, do the
following:

« Examine the contents of the /etc/vfstab file. An
entry should appear for each file system you have
added.

s Perform the mount —v command to determine if the
file systems you intend to be automatically mounted
are mounted.

e Perform the df -g command to display information
about the file systems.
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Step 8: Update the device table.

RT-O—— Refer the Reference Manual for information about
eferences dkformat(1M), fdisk(1M), dklayout(1M), edvtoc(1M),
prtvtoc(1M), fdump(1M), and swap(1M).
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Why/When

Before You Start

Formatting Disks

A disk must be formatted before your system can use it.

In most new systems, disks are formatted before shipment. If not
formatted previously, the root device is formatted automatically
during installation. Some reasons you may need to format a disk
include:

e To add a new disk device to your system
¢ To add new bad block information (a nondestructive,
maintenance format). See the section “Marking Bad Blocks”

in this chapter.

¢ To recreate your file system (for example, if the integrity of
your file system is destroyed)

Make sure the disk is physically added to the system and strapped
correctly.

Back up any file systems that contain information you want to
keep.

| Formatting destroys all information on the disk.
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Procedures

To format a flex diskette:
Step 1:  Place the diskette in the flex drive.

Step 2:  Enter the format(1) command.

For example, to format a high density/double sided
diskette, enter:

# format /dev/rdsk/£03ht

To format a hard disk:
Step 1: If the disk is external, be sure the power to the unit on.

Step2: Enter the dkformat(1M) command:
# dkformat -d /dev/zdsk/device name
The device_name is the name of the disk you want to

format. See Appendix B for an explanation of device
names.
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Partitioning Disks

You must partition a disk before it can be used to store the
operating system(s) for your computer. A disk may contain one
partition (for 100% NCR UNIX), or it may contain multiple
partitions (for NCR UNIX, DOS, and others).

Why/When

In addition, you may want to repartition an existing disk to add or
remove DOS or other non—-UNIX partitions.

i == When you partition a disk, you are asked to specify the “active”

Add't'on?| partition. This is the partition that is used when the system boots.

Information To change active partitions (for example, to boot DOS instead of
NCR UNIX), see the section “Changing the Active Partition.”

Figure 1-1 illustrates a disk that contains a single 100% NCR
UNIX partition. Figure 1-2 illustrates a disk containing multiple
partitions (UNIX, DOS, etc.).

UNIX
Partition

BOOT| STAND| SWAP ROOT
slice slice slice slice

I

Master
Boot Block

Figure 1-1: A Disk Containing a 100% NCR UNIX Partition
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DOS UNIX Other
Partition Partition Partition

| |
. v

BOOT| STAND| SWAP ROOT
slice | slice slice slice

f

Master
Boot Block

Figure 1-2: A Disk Containing Multiple Partitions

m— There are certain restrictions on the combinations and placement
estrictl of partitions, depending on the operating systems you plan to
install on the partitions.

e If you have a DOS partition on the first disk, it must be in the
first partition and the DOS operating system should be
installed before you install NCR UNIX.

o If you put a DOS partition on a second disk, you must boot
DOS from the flex and then change to the C directory on the
second disk to use DOS.

Before You Start

 Back up any data you want to keep before you partition a disk
that is already in use on your system.

e Make sure the disk is strapped correctly, if necessary, and
physically added to the system.
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Procedure This procedure involves formatting the disk as well as creating

partitions on it.

Partitioning destroys all information that exists on the
disk.

NOTE: 1t is best to perform this procedure on the console. If you
must use the X Window System, set the window size to 80x24 and
set the TERM and LINE environment variables as follows:

# TERM=xterm
# LINES=24
# export TERM LINES

Step 1: Make sure the disk is formatted.
Step 2: Partition the disk with the fdisk(1M) command:
# £disk /dev/rdsk/device name
The device_name is the name of the device you are

partitioning. See Appendix B for an explanation of
device names.
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A screen similar to Figure 1-3 appears:

- ™~

Total hard disk size is 775 cylinders

Cylinders
Partition  Status Type Stat End Length %

1 ° Active UNIXSystem 0 774 775 100

'SELECT ONE OF THE FOLLOWING:

1. Create a partition

2. Change Active (Boot from) partition

3. Delste a partition

4. Exit (Update a disk configuration and exit)

5. Cancel (Exit without updating disk configuration)

\Emer Selection: /

Figure 1-3: The fdisk Utility Screen

The number of cylinders that appears on this screen
differs according to the size of your disk. The disk in
Figure 1-3 is 100 MB. When editing this screen, you
can specify partition size by number of cylmders or by
percentage of disk.

Step 3: Enter the number of the change you want to make.

The fdisk utility allows you to perform the following
tasks:

« Create a partition, specifying the type (for example,
UNIX, DOS), amount of disk it should occupy, and
whether it is the active partition.

o Change the active partition, that is, the partition the
system boots from. Note that you must specify an
active partition for each disk on the system in order
to access that disk.
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¢ Delete a partition so that you can repartition the
disk.

o Update the disk according to the changes that you
have made and exit the fdisk utility.

o Cancel any changes you have made and exit the
fdisk utility without modifying the disk.

Step4: When the disk is partitioned the way you want, enter
Selection 4, Exit.

Step 5:  If you do NOT plan to slice the disk right away, run
mktable to update the object table:

# /usr/sadm/sysadm/bin/mktable

isk in the R . .
References Refer to fdisk(1M) in the Reference Manual for more information

about command syntax and usage.
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Writing Boot Code and Initializing
Disks

If you have formatted and partitioned the disk but have not written
the boot code to the disk, use this command to write the boot
code, initialize the physical device information, and initialize the
volume table of contents (vtoc).

Enter the following command:

# dklayout -b -p —v —d /dev/rdsk/device name

e b writes boot code

¢ —p initializes physical device information

o -vinitializes volume table of contents (vtoc)
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Slicing Disks

A slice is a subset of a UNIX partition and is treated as a logical
device. Each UNIX partition should have slice O (a reference for
accessing the entire partition) and at least one file system slice.

Why/When

You may choose to create additional slices to:

¢ Limit the amount of disk space a certain user, data base, or
user group may use

¢ Facilitate networking access
¢ Enhance system performance

¢ Enhance security for sensitive information

If you reduce the size of an existing slice, you may
overwrite part of an existing file system, and lose the
data stored there.

. ]
Before You Start

» Determine which slices you want to add to your system.
Figure 1-4 indicates the appropriate use for each slice of your
boot disk. (On non-boot disks, you can use slices 1 through 6
and 8 through 15 for file systems.)
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Slice Use

0 To access the entire UNIX partition

1 Default file system (root if the root disk)

2 The SWAP slice

3-4 For file systems

5 For a DOS partition (if present)

6 For file systems (default DUMP if root disk)

7 The BOOT slice (Do not change this even if the
disk is not the BOOT device. Partitioning
information as well as boot code resides here.)

8-9 For file systems

10 The STAND slice for the /stand file system

i1 —15 | For file systems
Figure 1-4: Appropriate Slice Assignments

e Log in as root to slice a disk.

e Put the system in single user mode and warn users to log off.

e Use the installation tape to slice the root disk. To change
slicing of any system file systems (such as / and /stand), you
must re-install the operating system. '

Make sure you have a backup (cpio) of all file systems that

reside on the hard disk being sliced.

Administrator Guide: Command Line Interface 1-15



Configuring Disks

L]
Procedure
Step 1: Create an ASCII file that contains slicing information by
entering:
$ cd /

# prtvtoc —f slices /dev/rdsk/device name

The —f option places the output of the prtvtoc command
in the ASCII file slices. The device_name is the name of
the disk you are slicing. See Appendix B for an
explanation of device names.

Step 2:  Use a system editor to change the values in the START
and SIZE columns in the ASCII file.

To prevent data loss due to overlapping slices, make sure
the starting block number of a slice is greater than the
starting block number plus the size (length) of the
preceding slice. The following illustration shows a
possible file for a 760MB disk.

#SLICES TAG START SIZE

0 Ox5 1 1307900
0x4 307901 1000000

2 0x4 35 307866

3 0x0 0 0

4 0x0 0 0

5 0x0 0 0

6 0x0 0 0

7 Ox1 1 34 -

8 0x0 0 0

9 0x0 0 0

10 0x0 0 0

11 0x0 0 0

12 0x0 0 0

13 0x0 0 0

14 0x0 0 0

15 0x0 0 0
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The TAG column indicates the type of slice. Do NOT
change the value in the TAG column for slices 0 and 7.
The prinary boot device must also have a STAND slice
and a SWAP slice, created during system installation.
For other slices, you may change the TAG to one of the
values in Figure 1-5, depending on how you plan to use
the slice, but you are not required to do so:

Tag Description Value
BOOT Boot slice 0x01
ROOT Root file system 0x02
SWAP Swap slice 0x03
USR Usr file system 0x04
BACKUP Full disk 0x05
ALTS Alternate sector space 0x06
OTHER Non-UNIX space 0x07
ALTTRK Alternate track space 0x08
STAND Stand file system 0x09
VAR Var file system 0x0a
HOME Home file system 0x0b
DUMP Dump slice 0x0c
RESERVED | Reserved raw slice 0x0d
Figure 1-5: TAG Names and Descriptions
Step 3: Enter the following command to update the slice

information on the hard disk:

# edvtoc -f slices /dev/rdsk/device_name

The device_name is the name of the device you are
slicing. See Appendix B for an explanation of device

names.
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Step 4:

Step S:

Step 6:
Step 7:
Step 8:

Step 9:

Your screen displays the new slicing information
followed by the message:

Enter 'y’ to select the above slices, 'n’ to
quit

Verify that the slicing information is correct.

¢ If the slicing information is correct, enter the letter
y.

e If the slicing information is NOT correct, enter the
letter n and repeat Steps 2 and 3.

Use the mkfs(1M) command to create the desired file
systems in each slice.

Restore all file systems that were backed up in Step 1.
Verify that all files are restored correctly.
Put the system in multiuser mode (run level 2).

If you do not plan to make file systems on the disk right
away, run mktable to update the object table:

# /usr/sadn/sysadm/bin/mktable &
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Marking Bad Blocks

Marking bad blocks ensures that the operating system does not
attempt to write data to these areas of your disk.

Determine whether bad (defective) blocks have been found on
your system; use the /etc/errpts/SCSI_Errpt command and
examine the contents of the system error log file(s) in the
Ivar/admistreams directory.

If a bad block was found by a SCSI controller, the following
line should be displayed in one or more error records:

xxx%% BAD BLOCK FOUND AT OXyyyyyyyy

The value Oxyyyyyyyy indicates the logical block number, in
hexadecimal, of the bad block.

Ensure that users are not logged into the system and that
daemon processes are not running. Use one of the following
methods:

e Put the system in single user mode

OR

e Use the maintenance file system to perform this procedure
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In this procedure, examples use the bad block number
Procedure n s p p

0x000141A8.
Step 1: Login as root.

Step 2:  Enter the dkformat command to mark defective/bad
block(s).

For example, enter :
# dkformat -d /dov/rdak/davicq_namu<—v -m -u -

You must use the character special device name and you
must specify slice 0.

Options used in this example are as follows:
-v (verbose) indicates that you are permitted to
correct any input errors while performing the
dkformat utility.

~m indicates that a full format is disabled
(maintenance only).

-u -~ indicates that you will enter the defective block
numbers from a terminal,
Step 3: To continue with this procedure, enter the letter y (yes)
after the following prompt is displayed:
Enter 'y’ to continue, ’'n’ to quit:

To exit the dkformat utility, enter the letter n (no).
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Step S:

Step 6:
Step 7:

Step 8:

Configuring Disks

Enter the hexadecimal number, or the decimal number,
for the bad block at the following prompt:

Defect #1 ("D or $ to quit}):

If you enter the hexadecimal number, you must enter the
Ox (prefix) to indicate hexadecimal but you do not have
to enter the leading zeroes (0). For example, you can
enter 0x141A8.

If you want to enter the decimal number, convert the
hexadecimal number to the corresponding decimal
number. Then, enter that decimal number, such as
82344.

Enter the appropriate response to the following prompt:
Block 82344 (0x141A8) correct? (y/n)

If the block number is NOT correct, enter the letter n
(no) and you are prompted to re-enter the defective
block number (the prompt shown in step 4 is displayed
again).

Repeat steps 3,4, and 5 for each bad block.

After you enter all bad block numbers, exit the
dkformat utility by entering CTRL~d or a dollar sign
($) character.

To examine the field grown defect list, enter the
following command:

# badlist -d /dev/rdsk/device name
An example of the output is as follows:
311 7 5862

The first value is the cylinder number, the second value
is the head number, and the third value is the byte offset.
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1-22

Step 9:

Step 10:

Unmount each file system that contained a bad block
and then perform the fsck utility on that file system.

If the bad block was in the root file system, you can do
this using the maintenance file system.

If you are using the maintenance file system, enter
CTRLAd to exit the maintenance file system, remove the
second install flex disk from the flex disk drive, and then
reboot the system.
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Displaying Slicing Information

Use the prtvtoc(1M) command to display slicing information
about the hard disk or to store this information in a file.
Non-UNIX partitions show up in this display, also.

Use the edvtoc(1M) command to edit slicing information about
the hard disk.

To display slicing information, use the prtvtoc command with no
options. For example,

# prtvtoc /dev/rdsk/device name

The device_name is the name of the disk for which you are
displaying slicing information. See Appendix B for an explanation
of device names.

With the —p option, the prtvtoc command displays the vendor and
product ID for the specified device. For example,

# prtvtoc -p /dev/rdsk/device_name

Refer to the Reference Manual for more information about
prtvtoc(1M) and edvtoc(1M).
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Changing the Active Partition

Your system boots from the active partition. If you want to boot
from a partition other than the one you are currently using, you
must specify a different active partition.

Warn users to log off and put the system in single user mode.

Step 1:

Step 2:
Step 3:

Step 4:

Enter the following command:
# £disk /dev/rdsk/device_name
Enter 2 to select Change Active Partition.

Enter the number of the partition you want to make
active. (The possible partitions are displayed.)

Reboot the system.

e If you are currently running UNIX, use the
shutdown command. For example,

# shutdown -i6 -g0 -y
e If you are currently running DOS, press the ESC key

twice to return to the DOS prompt, then reboot by
pressing the CTRL-ALT-DEL keys. ~
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Configuring Swap Space

The amount of swap space your system needs is highly dependent
on the system load. A system starts swapping when a process has
used its time allocation or when the process can not complete
because it is waiting for I/O. When you install the BASE
operating system, swap is created as shown in Figure 1-6:

Swap Space initially
installed

Memory Range

2 x memory size
256 MB

216 MB < 128 MB
> 128 MB < 256 MB

>256 MB <512 MB 1 x memory size
>512MB 512 MB
Figure 1-6: Initially Installed Values for Swap Space

If additional swap space is needed, it is recommended that you
divide any additional swap space among available disk drives.
When swap space is needed, swap space is allocated sequentially,
but in a round robin type of distribution across all available swap
sources.

NOTE: Use the numbers in Figure 1-6 as a guideline and usc the
utilitics sar —r and sar —~w to monitor {rce memory and swap
space in order to make necessary reconfigurations for swap spacc
allocation.
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If you plan to rearrange the original swap space allocation
setup by the installation, you must always leave some amount
of primary swap space (/dev/swap) so that the system can reach
the swapadd rc script to add additional swap. If you do not
have enough primary swap space, the system will hang during

the booting process.

You can increase the amount of available swap space by enlarging
your swap slice, creating a secondary swap slice on your disk, or
creating a swap file. If you do not anticipate needing the
increased swap space frequently, swapping to a file may suffice.
However, it is more efficient to use a slice rather than a file for
swapping.

Adding Swap Space to a Disk Slice

Step 1:  Use the “Slicing Disks” procedure to create a swap slice,
changing the tag of the chosen FREE area (0x00) to
SWAP (0x03).

Step 2:  Use the swap(1M) command to add swap space to your
disk.

# swap -a device swaplow swaplen -u

» device names a SCSI device. See Appendix B for an
explanation of device names.

» swaplow specifies the offset in 512 byte blocks from
the beginning of the slice.

* swaplen specifics the length of swap area to be
added in 512 byte blocks.
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For example, to add 5 MB of additional swap space on
slice 2 of a non-root disk with an offset of zero blocks
into the slice, type the following command:

# awap -a /dav/dsk/c0t0d0s2 0 10240 -u

NOTE: The —u option will update the file
letc/swapnodes which lists all the additional swap
devices and/or swap files. If this option is omitted, the
added swap will be lost upon the next reboot of the
system. Thus, without this option you can temporarily
add swap space.

Step 3: Run the mktable command to update the area type for
the new swap area in the object table:

# /usr/sadm/sysadm/bin/mktable &

The following procedures shows how to create and remove a
swap file. The name of the swap file in the examples is /swap2.

Adding Swap Space to a Disk File

Step 1: Log in as root and find out the maximum size of a single
file on your system by entering the following command:

# ulinmit

This command will return a number of 512 byte blocks.
If the value returned is smaller than the number of
blocks you want to add for additional swap space, you
must perform the next command:

# ulimit num—of-blocks

For num—of-blocks you must enter the number of
physical blocks (512-bytes each) that are to be allocated
to the swap file. For example, if you want the swap file
to have a size of 5 MB, enter:

# ulimit 10240
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Step 2: Create a file in any directory. For example, enter:

# dd if=/dev/zero of=/swap2 bs=512 \
count=10240

Make sure you enter the same number of blocks in the
count field that you entered in Step 2.

Step 3: Use the chmod command to change the permissions on
the swap file:

4 <chmod 600 /swap2
Step4: Add the swap file to the swap area used by the kemel:
#4 swap -a /swap2 0 10240 -u

NOTE: The -u option will update the file
letc/swapnodes which lists all the additional swap
devices and/or swap files. If this option is omitted, the
added swap will be lost upon the next reboot of the
system. Thus, without this option you can temporarily
add swap space.

Step S:  To make sure the swap file is configured, enter:

# swap -1

If you find that the swapping activity has decreased on your
system and you no longer need to swap to a slice or part of a slice,
you should remove it. If you find that you no longer need to
swap to a file, which was added to overcome an increased need
for swapping, you should remove it. You can do so using the
following procedures.

Removing Swap from a Slice

Step 1:  Perform the following command to prevent the kernel
from swapping to the file:

# owap -d deviee swaplow -u
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For example:
# swap -d /dav/dsk/cOt0d0s2 0 -u

NOTE: The -u option will update the file
letc/swapnodes which lists all the additionala swap
devices and/or swap files. If this option is omitted, the
entry for the deleted swap space will not be removed
from /etc/swapnodes. When the system reboots all swap
devices and/or files as listed in /etc/swapnodes will be
added as swap space. Thus, if you don’t specify this
option, the swap space will only be removed
temporarily.

Step 2: Perform the following command to ensure that the swap
to the slice has been deallocated:

# swap -1

If the slice is still reported and you see INDEL beside the name
of the slice name, it is in the process of being deleted. Do
NOT use the slice or the part of the slice you used for
swapping for another purpose until the file is no longer being
reported by the swap -1 command.

Step 3: Run the mktable command to update the object table
with the deleted swap space:

# /usr/sadm/sysadm/bin/mktable &

Removing a Swap File

Step 1: Perform the following command to prevent the kemel
from swapping to the file:

# swap -d name of swap file swaplow -u
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Step 2:

For example:
# swap -d /swap2 0 -u

NOTE: The -u option will update the file
letc/swapnodes which lists all the additional swap
devices and/or swap files. If this option is omitted, the
entry for the deleted swap space will not be removed
from /etc/swapnodes. When the system reboots all swap
devices and/or files as listed in /etc/swapnodes will be
added as swap space. Thus, if you don’t specify this
option, the swap space will only be removed
temporarily.

Perform the following command to ensure that the swap
to a file has been deleted:

# swap -1

If the file
of the file name, it is in the process of being deleted. Do NOT
proceed to step 3 until the file is no longer being reported by
the swap -1 command.

Step 3:

Delete the swap file from the disk by entering:

# m /swap2
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Configuring the Dump Area

A memory dump is an image of the contents of RAM. Dumps are
performed in the following instances:

When the system crashes upon encountering a fatal error in
the operating system, the contents of memory are written to
hard disk.

A systems analyst may then examine the dump to determine
the operating system environment at the time of the failure in
order to better understand what may have caused the system
crash.

When the system hangs, the system administrator can
manually issue a dump via the dump switch on the NCR
systems 3450 and 355x.

A systems analyst may then examine the dump to determine
the environment at the time of the system hang in order to
better understand what may have caused the system to hang.

When the system is setup for powerfail recovery and when
power is lost, the system dumps the contents of memory to the
dump area in order to be able to bring itself back to the point
of execution once power is restored. If the dump area is not
set up properly, the system will not be able to perform a
powerfail recovery. Refer to Chapter 1, “Being a System
Administrator” for more information about how to setup the
system for powerfail recovery.

NOTE: The dump area must always be at least equal to the size
of physical memory (see dumpconfig(1M)).
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for Dumps

Initial Dump
Configuration

Managing dumps requires the following tasks:
e Configuring the Dump Area (as described in this section)

o Customizing Memory Dumps (Refer to Chapter 1, “Being a
System Administrator”)

» Saving Memory to Dump Area (Refer to the “Recovery
Techniques” chapter in Volume 1)

¢ Saving the Dump Area to Media (Refer to the “Recovery
Techniques™ chapter in Volume 1)

* Analyzing the Dump (Refer to the “Recovery Techniques”
chapter in Volume 1)

On systems with 512 MB of memory or less, dump is created
equal in size to memory during installation of the BASE operating
system and stored in Slice 6 of the root disk by default, as shown
in Figure 1-7. For systems with more than 512 MB of memory,
the installation process sets up only 512 MB of dump space since
there would not be enough disk space to install the operating
system software and the required swap space to initially boot the
system. Since the dump space must be equal to the size of the
memory, you are instructed to add more dump space after the
initial installation.

1-32

Memory Range Dump Space initially Required Dump Space
installed
>16 MB <512 MB 1 x memory size 1 x memory size
> 512 MB < 2048 MB 512 MB 1 x memory size
Figure 1-7: Initial and Required Values for Dump Space

Administrator Guide: Command Line Interace



— ]
Setting up
Additional

Dump Space

]
Procedure to

Add Dump
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Dump space must always be equal to the size of memory For
systems with a large memory size, you should always distribute
the dump space across different SCSI channels to enable parallel
dumps. The dump space can be located on any disk(s). You can
only have a maximum of 512 MB dump space per SCSI channel.
With 2 GB memory, this means you must distribute the dump
space across at least four SCSI channels.

NOTE: Dump space can not be put on a shared device.

Step 1:

Step 2:

Step 3:

Use the “Slicing Disks™ procedure to create a dump
slice, changing the tag of the chosen FREE area (0x00)
to DUMP (0x0c).

Use the fdump(1M) command to add dump space to
your disk.

# fdump -a device dumplow dumplen

e devicenames a SCSI device. See Appendix B for an
explanation of device names.

o dumplow specifies the offset in 512 byte blocks from
the beginning of the slice.

o  dumplen specifies the length of dump area to be
added in 512 byte blocks.

For example, to add 5 MB of dump space on slice 6 of a
non—root disk with an offset of zero blocks into the slice,
type the following command:

# £fdump —a /dev/dsk/c0t0d40s6 0 10240

Run the mktable command to update the area type for
the new dump area in the object table:

4 /usr/sadm/sysadm/bin/mktable &
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Validating Dump
Area

You can validate the system dump area using the
dumpconfig(1M) command. This command is very useful
because it allows you to:

e  Check if there is enough dump space allocated.

» Verify the SCSI bus distribution so that powerfail recovery is
possible.

¢ Report the total number of disk blocks needed for successful
dumping of memory.

¢ Report the number of disk blocks currently configured for a
specified (primary or secondary) Micro Channel, SCSI
controller and SCSI bus.

For example, use the following command line to compare the
allocated dump space with the memory size:

# Qumpconfig -m

If the command retumns a 0, then you have enough dump space

allocated in your system.
L]
Procedure to
Remove Dump Step 1:  Perform the following command to remove dump space
Space from your system:

# fdump -d deviee swaplow
For example:
# fdump -d /dev/dsk/cO0t0dOsé O

Step 2: Run the mktable command to update the object table
with the deleted dump space:

# /usr/sadm/sysadm/bin/mktable &
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Replacing a Failed Disk

On an NCR 3550, you can replaced a failed disk while the system
remains in service in multiuser mode. You can replace any of the
following:

o SCSI fixed disks
e SCSI removable media devices

e SA/400 removable media devices

It is highly recommended that you use the Hardware Manager
feature of the Open Systems Administrator to replace failed disks.
If you are unable to use the Hardware Manager, perform these
steps:

Step 1: Power down the device:

# cd /usr/sadm/sysadm/bin
# OTperform -A diskalias -M poverofffunc

The diskalias is the alias name used by the object table
for the device. For example, the disk /dev/dsk/c0t6d0s0
has an alias of c0t6d0s0.

Step2: Replace the device. Make sure you remove the device
you turned off the power to in Step 1.

The new device should have at least the same capacity
as the old disk. If the new device is smaller, you can not
rebuild the information on the disk. If the new disk is
larger, extra space may not be accessible once you
rebuild the disk.
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Step 3:

Step 4:

Step 5:

Step 6:

Step 7.

Power up the device:
# OTperform —A diskalias -M poweronfunc
The diskalias is the same diskalias you used in Step 1.

Use the sysadm menus to format the new disk. If you
can not use the menus, use dkformat(1M).

Use the sysadm menus to partition and slice the new
disk. If you can not use the menus, use fdisk(1M) to
partition the disk, if necessary; use prtvtoc(1M) and
edvtoc(1M) to slice it.

Use the sysadm menus to make file systems on the new
disk. If you can not use the menus, use mkfs(1M).

Restore the files or rebuild the mirror (if you are using
Volume Manager).
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Chapter 2 Configuring Adapters

This chapter contains the following procedures for adding

adapters to your system:

Configuring Adapters at System Startup............. 2-2
Configuring Adapters During System Operation . ... .. 2-11
Installing a Serial Controller ...................... 2-18
Installing an Ethernet LAN Adapter ................ 2-23
Adding a SCSI Controller to a Uniprocessor System . . . 2-27
Adding a SCSI Controller to a Multiprocessor System . 2-34

NOTE: For instructions on installing hardware specific to the
NCR 345x or 35xx, see NCR 345x/35xx Unit Installation, Care
and Cleaning.

Administrator Guide: Command Line Interface 2-1



Configuring Adapters

2-2

Configuring Adapters at System
Startup

Beginning with Release 2.02 of NCR UNIX SVR4 MP-RAS, the
madf package allows you display and modify the configurable
items for Micro Channel adapters used in the NCR 345x and
35xx. Without the madf package, you must shut down the system
and boot from the DOS reference diskette to view or change
Micro Channel configuration.

If you have made any changes to your Micro Channel
configuration, such as adding or removing adapters, the adf(1M)
server checks for the following types of configuration changes:

¢ Missing Adapter Description File (ADF)
e Missing adapter

e New adapter

e Kemel/CMOS conflict

To configure adapters during system startup, perform the
following steps:

Step 1: Shutdown the system:
# shutdown -y -i0 -g0

Step 2: Make the desired Micro Channel configuration changes.
Follow the procedures later in this chapter or in the NCR
345x/35xx Unit Installation, Care, and Cleaning manual.
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Step 3: Power on the unit. During start-up diagnostics, the
following message appears:

Micro Channel CMOS/POS Setup

Subtest Name: Micro Channel CMOS/POS Setup
Micro Channel Configuration Change Detected-
Please run the Reference Diskette

Step 4: Do NOT run the reference diskette! Boot the operating
system instead. When the adf(1M) server detects the
configuration change, it displays a message similar to
the following example:

Checking Micro Channel board configuration
Missing board(s}:
Sec (Bus 1), Slot 1 'WD EtherCard PLUS/A
(WD8S0O3E/A or WDSOO3ET/A’
New board(s) :
Pri (Bus 0}, Slot 6 ’Systech 6280 DTC
Board’

Micro Channel configuration changes have been
detected. You may ignore these changes or take
the system to run level 1 to handle the
changes.

Take system to run level 1: (y/n) ?

NOTE: If you want to change the Micro Channel
configuration, you must respond within 20 seconds.
Otherwise, the system continues to boot; you may
change the Micro Channel configuration later, either
through the sysadm menus or as described in the
“Configuring Adapters During System Operation”
section of this chapter.

Step 5: Entery to continue with the configuration. Then follow

the procedures for the particular type of configuration
change you are making.
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The ADF is an ASCII file that provides descriptions of the bit
meaning for the Programmable Options Select (POS) registers
supported by an adapter. These registers contains option bits for
selecting hardware resource options such as interrupt level,
memory address, and I/O address. When you purchase a new
adapter, a flex disk containing the ADF for an adapter is usually
included with the adapter.

When adf(1M) detects a missing ADF, it displays a message
similar to the following example:

Missing ADF File Handling Options:
1 ignore Ignore this change for now
2 import Import missing ADF file from a DOS
Diskette
3 manual Take system to run level 1 for manual
configuration

Select action to take: (default: ignore) (?,22?,q]:

The system disables any boards for which there is no ADF when
configuration changes are made; therefore, you should import
missing ADFs whenever possible. Perform the following steps to
import missing ADFs:

Step 1:  Enter 2 to import the missing ADF. The following
message appears:

Put the DOS-format floppy diskette containing
the @67el.ADF file in the floppy drive.

Is the diskette ready? (default:y) (y,n,?,q]

Step 2: Insert the diskette containing the ADF in the flex drive
and press RETURN. When the ADF is copied to the
system, the following message appears:

ADF file @67el/ADF successfully copied to
/etc/conf/adf.d
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Drivers that support the Micro Channel configuration utilities
automatically install the ADF associated with the driver as part of
the the driver package installation. You need only add ADFs for
drivers that do not support the Micro Channel configuration
utilities.

The adf(1M) server detects a configuration change whenever one
or more adapters that used to be in the system have been removed.
The Micro Channel slots that the adapters occupied may now
either be empty or occupied by another adapter type. When this
configuration change occurs, the Micro Channel configuration
utility must clear the saved POS register values form CMOS for
the missing adapters.

The message that appears depends on whether the driver that
controls the adapter takes advantage of the Micro Channel
configuration utilities. Drivers for the following adapters currently
support the Micro Channel configuration utilities:

e SCSI

e 8-port and 16-port serial controllers

e Ethemnet
» Token-Ring
o DTC
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Driver Does Not Support Micro Channel
Configuration Utilities

If the driver that controls the adapter does not support the Micro
Channel configuration utilities, the following message appears:

Missing Board Handling Options:
1 1ignore Ignore this change for now
2 remove Remove this board from the CMOS
configuration
3 manual Take system to run level 1 for manual
configuration

Select action to take: (default: remove) [?,2?,q]:

Enter 2 to remove the adapter from the CMOS configuration.
Since the driver has not been updated to use the Micro Channel
configuration utilities, only the CMOS configuration is affected.
The kemel sdevice file that might be associated with the adapter
can not be determined and is not modified.

Driver Supports Micio Channel Configuration
Utilities

If the driver that controls the adapter has been updated to support
the Micro Channel configuration utilities, the following message

appears:

Missing Board Handling Options:

1 ignore Ignore this change for now

2 remove Remove this board from the CMOS
configuration, but leave kernel resources
allocated

3 delete Remove this board from the CMOS
configuration and free kernel resources
allocated to this board

4 manual Take system to run level 1 for manual
configuration

Select action to take: (default: remove) (?2,22,q9]:
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Perform the following steps to remove or delete the adapter from
CMOS configuration:

Step 1:

Step 2:

Enter 3 if you wish to remove the adapter from the
system completely and permanently. If you only wish to
remove the adapter for a short time, enter 2 to leave
kernel resources allocated and avoid a kemnel relink. If
you enter 3, the following message may appear:

-
WARNING: Changes have been made to the kernel
configuration files that require a kernel
relink to take effect.

Relink kernel now? (default:y) [y,n,?,ql

Enter y to relink the kemel to free the sdevice resources
(interrupt, memory space, etc.) associated with the
missing adapter.

The adf(1M) server detects a configuration change when one or
more new adapters has been added to the system and are not
currently configured in CMOS. When adf(1M) detects a new
adapter, it displays the following message: ‘

New Board Handling Options:

1 ign
2 add

3 man

ore Ignore this change for now
Add this board to CMOS and to the kernel
configuration

ual Take system to run level 1 for manual
configuration

Select action to take: (default: add) [?,??,q]:

Perform the following steps to configure the new adapter:

Step 1:

Enter 2 to configure the new adapter. The Micro
Channel configuration utilities configure the system
resources to non-conflicting values; adapter-specific
configurable items are set to the first choice. You may
want to use the sysadm menus to ensure that the
selections chosen are correct.
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Once the new adapter is configured, the following
message may appear:

WARNING: Changes made to the kernel or CMOS co
nfiguration require a shutdown and reboot of t
he system to take effect.

Shutdown system now? (default:y) [y,n,?,q]

Step 2: Enter y to shutdown the system. When you add or
change board settings, the utilities only make the change
in CMOS and do not affect the currently running
adapters. When you reboot the system, the firmware
loads the new settings.

The adf(1M) server detects a configuration change when the
kemel sdevice file configuration does not match the CMOS
configuration for one or more adapters. This conflict usually
occurs if adapters are configured with the reference diskette
instead of the Micro Channel configuration utilities.

There are two types of mismatches. The first occurs if there is an
sdevice entry for the adapter, but the settings of the system
resources do not match the setting for these resources in CMOS.
When adf(1M) detects this type of mismatch, it displays the
following message:

Configuration Mismatch Handling Options:
1 ignore 1Ignore this change for now
2 change Change kernel configuration to match
CMOS
3 manual Take system to run level 1 for manual
configuration

Select action to take: (default: change) [?,2?,q]:

In this case, enter 2 to change the kernel configuration to match
the CMOS settings.
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The other type of mismatch occurs if an adapter is configured in
CMOS, but no sdevice entry exists for the board. When adf(1M)
detects this type of mismatch, it displays the following message:

Configuration Mismatch Handling Options:
1 ignore Ignore this change for now

2 add Add this board to the kernel
configuration

3 manual Take system to run level 1 for manual
configuration

Select action to take: (default: add) [?2,27?,q]:
In this case, enter 2 to add the adapter to the kemel configuration.
For both types of mismatch, the following message then appears:

WARNING: Changes have been made to the kernel
configuration files that require a kernel relink to
take effect.

Relink kernel now? (default:y) [y,n,?2,q]

Enter y to relink the kemel so that the changes will take effect.

If you make a configuration change that affects the SCSI adapter
which controls the boot device, it may be impossible to boot the
system from hard disk. To recover from this condition, perform
the following steps:

Step 1: Insert the first boot flex diskette (volume 1) into the flex
disk drive.

Step 2: Reboot the system from the flex diskette.

Step 3: When instructed, insert the second boot flex diskette
(volume 2) into the flex disk drive and press RETURN.
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Step 4:

Step 5:

When the following message appears, enter 4 to
configure adapters:

Select one of the following:

1. Continue Installation

2. Perform System Maintenance

3. Perform System Restore

4. Perform Micro Channel Configuration
Type selection number, then press ENTER.>

When instructed, insert the Micro Channel
Configuration diskette into the flex disk drive. Normally,
the root device is not available. If it is, however, you are
prompted to mount the root file system. Answer y to use
the sdevice files on the root disk.

At this point, the sysadm menus for configuring
adapters appear. See the NCR UNIX SVR4 MP-RAS
Administrator Guide: OA&M Menu Interface manual for
instructions on using these menus.

Minimize the changes you make in the recovery
environment. These utilities can not relink the kemel to
match configuration changes and can not handle some of
the resource conflicts automatically. Only make the
changes necessary to boot the system.
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Configuring Adapters During
System Operation

If you have made any Micro Channel adapter configuration
changes to your system, the adf(1M) server detects these changes
during system startup and asks whether you want to reconfigure
the system. If you do not respond in the allocated time (20
seconds), or if you choose the ignore selection, the system boots
without making the necessary configuration changes.

Once the system boots, you can use either the sysadm menus or
the idadf(1M) utility to display or change the Micro Channel
adapter configuration. You can use idadf(1M) to perform any of
the following tasks:

e View the current Micro Channel adapter configuration

e View a summary of system resource setting for all configured
adapters

e View the configurable settings for an adapter

* View the choices for a configurable item on an adapter
o Display help for a configurable item on an adapter

e Change a configurable item for an adapter

e  Write changes to CMOS

o Configure an adapter automatically

Administrator Guide: Command Line Interface 2-11



Configuring Adapters

A
Viewing Current
Configuration

L]
Viewing Current
Resource
Summary

2-12

To display the current Micro Channel adapter configuration for
your system, enter the following command:

# /atc/conf/bin/idadf -S
A display similar to the following example appears:

0) Pri 0000 Internal Options

1) Pri ffff Empty

2) Pri 0092 NCR 53C700 SCSI MCA Adapter

3) Pri 0092 NCR 53C700 SCSI MCA Adapter

4) Pri 67el NCR 8 Port Serial Controller/MC
5) Pri ffff Empty

6) Pri 0280 Systech 6280 DTC Board

7) Pri ffff Empty

8) Pri 6fc0 WD EtherCard PLUS/A

1} Sec ffff Empty

2) Sec ffff Empty

3) Sec 0092 NCR 53C700 SCSI MCA Adapter

4) Sec ffff Empty

5) Sec 621c NCR 16 Port Serial Controller/MC
6) Sec ffff Empty

7) Sec Olba NCR 53C710 SCSI MCA Adapter

8) Sec 6fc0 WD EtherCard PLUS/A

This display shows the slot number, the bus name (if necessary),
the four-digit hexadecimal adapter ID, and the adapter name. The
bus names are Pri for the Primary Micro Channel (bus 0) and Sec
for the Secondary Micro Channel (bus 1).

To display a summary of the current system resource settings for
all configured adapters, enter the following command:

# /etc/conf/bin/idadf -L
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Sec

Sec

Sec

Sec
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A display similar to the following example appears:

NCR 53C700 SCSI MCA Adapter 14 1200-12ff

Kernel Board State: Ok

NCR 53C700 SCSI MCA Adapter 14 2000-20ff

Kernel Board State: Ok

NCR 8 Port Serial Controller/ 11 -
Kernel Board State: Ok

Systech 6280 DTC Board 10 -
Kernel Board State: Ok

WD EtherCard PLUS/A 3 280-29f
Kernel Board State: Unknown

NCR 53C700 SCSI MCA Adapter 14 400-4ff
Kernel Board State: Ok

NCR 16 Port Serial Controller 11 -
Kernel Board State: Ok

NCR 53C710 SCSI MCA Adapter 14 800-8ff
Kernel Board State: Ok

WD EtherCard PLUS/A 3 280-29f
Kernel Board State: Unknown

c2000-c3fff

c4000-c5£fff

d4000-d5fff

8cd00000-8dclffff

c8000-cbfff

c6000-c7£f£ff

d8000-dbffff

ce000-cffff

d0000-d3fff

This display shows the slot number, bus name (if necessary), the
adapter name, the interrupt level, the I/O address range, the
memory address range, and the arbitration level assigned to each
configured adapter in the system. If the adapter does not use a
particular resource type, the field for that resource contains a dash
(). The bus names are Pri for the Primary Micro Channel (bus 0)
and Sec for the Secondary Micro Channel (bus 1).

Kernel board states are as follows:

Ok

The CMOS and kernel configuration for this adapter match.
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Unconfigured
This adapter is configured in CMOS, but there isno kernel
sdevice file entry for the adapter.

Mismatch
This adapter is configured in CMOS and there is a kemel
sdevice file entry for the adapter, but some of the resource
settings do not match the CMOS values.

Unknown
The kernel driver for this adapter did not supply the necessary
configuration files to determine which sdevice file
corresponds to this adapter.

To display the configurable items for a particular adapter, enter
the following command:

# /etc/conf/bin/idadf -I -sx -By

The —s -B options specify the adapter in slot x of bus y. If you do
not specify the —B option, the default is bus 0. A display similar to
the following example appears:

# /etc/conf/bin/idadf ~I ~-36 -B0O

0) Micro Channel Memory Address - 8DC00000h
1) Interrupt Level - Level 10

2) Micro Channel Data Bus Parity - Enabled
3) Network Node ID - FOh

4) Host Handshake - Enabled

5) Ram Memory Test - Long Version

6) Real-Time Clock Period - 52 ms

This command numbers and displays all the configurable items
for an adapter and their current settings. You can use the item
number with other commands to manipulate a specific
configurable option. This example shows a command that
displays the configurable items for the DTC adapter in slot 6 of
the Primary Micro Channel (bus 0).
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To display the choices for a configurable item on an adapter, enter
the following command:

# /etc/conf/bin/idadf -C -ix -sy -Bz

The —i option specifies the item number (from the idadf -1
command) for which you want to view the choices. The -s and -B
options specify the slot number and bus number, respectively. If
you do not specify the -B option, the default is bus 0. A display
similar to the following example appears:

# /etc/conf/bin/idadf —C -il -6
0) Level 10
1) *Level 11
2) *Level 12
3) *Level 15

This command numbers and displays the options for the specified
configurable item. This example shows a command that displays
the choices for item 1 (interrupt level) for the DTC adapter in

slot 6 of the Primary Micro Channel (bus 0). The asterisks denote
options that are in use by other adapters and, therefore,
unavailable.

To display help text for a configurable item on an adapter, enter
the following command:

# /etc/conf/bin/idadf -h -ix -sy -Bz

The —i option specifies the item number (from the idadf -I
command) for which you want to view help text. The —s and -B
options specify the slot number and bus numbes, respectively. If
you do not specify the -B option, the default is bus 0. A display
similar to the following example appears:

# /etc/conf/bin/idadf -h -il -86

This field sets the interrupt request level this board
will use. More than one DTC 6280 can share the same
interrupt request level, but normally no other boards
should have the same interrupt request level as the-
6280,
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This example displays the help text for item 1 (interrupt level) for
the DTC adapter in slot 6 of the Primary Micro Channel (bus 0).

To change the value for a configurable item on an adapter, enter
the following command:

# /etc/conf/bin/idadf -P -cw -ix —sy -Bz

The —c option specifies which value from idadf -C you want to
select. The ~i option specifies the item number (from the idadf -1
command) for which you want to change the value. The s and -B
options specify the slot number and bus number, respectively. If
you do not specify the —-B option, the default is bus 0.

NOTE: This command does NOT write changes to CMOS.
When you have made all desired changes with this command, use
idadf —w to write changes to CMOS. See “Writing Changes to
CMOS?” for more information.

The following example selects choice 4 for configurable item 0
for the adapter in slot 6 of the Primary Micro Channel (bus 0):

§§ /etc/conf/bin/idadf -P —c4 -i0 -86

Once you have made all desired configuration changes, enter the
following command to CMOS:

# /etc/conf/bin/idadf -w

This command returns an exit status of either 0 or 16 for
successful completion. An exit status of 16 means that kernel
sdevice file changes have been made and a kemel relink is
required. To determine the exit status, enter the foliowing
command:

# echo $?
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Instead of individually setting each configurable item for an
adapter, you can enter the following command to automatically
configure all items for the adapter:

# /atc/conf/bin/idadf -a p [-sx [-By]]

The —a p option specifies a partial configuration. The partial
configuration configures only the specified adapters. If you do not
specify any adapters, it configures all new, unconfigured adapters.

During automatic configuration, idadf(1M) sets system resource
configurable items to values that do not conflict with other
adapters in the system. It sets other configurable items to the first
choice. All changes made with this command are written to
CMOS.

The following example automatically configures the adapter in
slot 4 on the Secondary Micro Channel (bus 1):

# /etc/conf/bin/idadf -a p —s4 -Bl

This command retums an exit status of either 0 or 16 for
successful completion. An exit status of 16 means that kernel
sdevice file changes have been made and a kernel relink is
required. To determine the exit status, enter the following
command:

# echo $?

Administrator Guide: Command Line Interface 2-17



Configuring Adapters

Before You Start

C________________________ ]
Preparing the
System

2-18

Installing a Serial Controller

Each serial controller provides additional serial connections to
your system. To install the hardware and configure the system to
use this controller, use the following procedure.

» Make sure you have a backup disk to serve as the working
copy of the reference disk. This disk must be writable (NOT
write protected). Also, make sure you label the disk as the
working copy of the reference disk.

¢ Determine where the Serial Controller board is going to be
installed; it can be installed in any empty expansion slot.

Step 1:  Shut down the system by entering the following
command:

# shutdown -i0 -g0 -y

Step 2:  Tumn the power switch on the console and on the system
to the OFF position.

Step 3.  Disconnect the power cord for the system from the rear
panel of the system or from the wall outlet.

Step 4. Install the Serial Controller in your system as instructed
in NCR 345x/35xx Unit Installation, Care and Cleaning.

Step 5: Reboot your system from the reference diskette and
make a working copy of the diskette.
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Installing Configuration Files

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Press the ESC (escape) key as many times as necessary
to return to the main menu.

Select Configuration. Then, select Install or
FileCopy.

When instructed to insert the new adapter diskette,
remove the working copy of the reference disk, insert
the ACL MC Option Diskette, and press RETURN.

The files are automatically copied from the Option
Diskette into system memory.

Remove the ACL MC Option Diskette, insert the
working copy of the reference disk, and press RETURN.
The files are copied to the reference disk.

When the Install Complete message appears, press
RETURN to return to the Configuration menu.

Changing the Configuration

Step 1:

Step 2:

Select Change from the choices on the Configuration
menu.

Make sure the board is added correctly (has the correct
slot number).

For example, the following information is displayed if
the board is in slot 3:

SLOT 3: NCR SERIAL CONTROLLER/MC
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Step 3:

Highlight the slot number of the Serial Controller board
to be changed and press the RETURN key to display the
current values.

Dual Port Address 0d0000H

Enable Interrupts Disabled
Interrupt Level IRQ 3

Make sure the base addresses are unique. Also, make sure the
interrupts are enabled.

Step 4:

Step 5:

Step 6:

Step 7:

Highlight the interrupt level and press the RETURN key
to display a list of valid values.

Only four (4) interrupt levels (IRQ values) are available:
3,9, 10, 11. All Serial Controller boards must have the
same IRQ value. You should specify an IRQ value of 11
because the default IRQ value used when you install the
tty software package is 11. If you use another IRQ
value, make sure the tty package is installed with the
new value.

Highlight the new interrupt level, such as IRQ 11, and
press the RETURN key to select that value.

Press function key 10 (F10) to save the new interrupt
level.

If necessary, use the arrow keys and the RETURN key to
enable the board and to change any other information
about the board, such as the base address.

The recommended base address for each board appears
in Figure 2-1.
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Dual Port Enable Interrupt
(base) Interrupts Level
Address

first board 0dCO00H Enabled IRQ 11
second board | 0d2000H Enabled IRQ 11
third board 0d4000H Enabled IRQ 11
fourth board 0d6000H Enabled IRQ 11
fifth board 0d8C00H Enabled IRQ 11
sixth board 0dAQCOH Enabled IRQ 11

Figure 2—1: Board Base Addresses and Interrupt Levels

The values shown in Figure 2-1 for the interrupt levels
are the same as the default values used when you install
the tty package (driver and software).

There are no default values for board addresses; they are
chosen based on the values other devices are already
using. The first board installed during package
installation contains the first block of ports/devices. The
next board contains the next block, and so on.

Backing Up the Configuration

Step 1:  After you configure the board(s), retum to the
Configuration menu and select Backup.

A configuration backup file is written to the Reference
Disk so it can be used to restore the configuration
information, if necessary.

Step 2: When the Backup Complete message appears, remove
the working copy of the reference disk.
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Step 3. Press the ESC (escape) key as many times as necessary
to exit the system Setup; the system reboots and loads
the operating system.

NOTE: To use terminals on the Serial Controller, follow the
procedure in the chapter “Configuring Serial Devices.”
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Installing an Ethernet LAN
Adapter

Use the following procedure to install an Ethernet LAN adapter
and configure your system to use it.

o Determine where the Ethemet LAN adapter is going to be
installed; it can be installed in any empty expansion slot.

o Make sure you have a backup disk to serve as the working
copy of the reference disk. This disk must be writable (not
write protected). Also, make sure you label the disk as the
working copy of the reference disk.

Step 1.

Step 2:

Step 3:

Shutdown the system by entering the following
command:

# shutdown -i0 -g0 -y

Tum the power switch on the console and on the system
to the OFF position.

Disconnect the power cord for the system from the rear
panel of the system or from the wall outlet. On an

NCR 345x or 35xx, flip the circuit breakers and remove
the CMOS battery fuse.
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Step 4:  Install the Ethernet LAN Module as instructed in NCR
345x/35xx Unit Installation, Care and Cleaning.

Step 5:  Reboot the system from the reference diskettc; make a
copy of the reference diskette.

.|
Reconfiguring

the System Install Configuration Files
Step 1:  Press the ESC (escape) key to retumn to the main menu.

Step 2:  Select Configuration and then select Install or
FileCopy.

Step 3: 'When instructed to insert the new adapter diskette,
remove the working copy of the reference disk and
insert the superdisk.

The files are automatically copied from the superdisk
into system memory.

Step 4: Remove the superdisk and insert the working copy of
the reference disk. The files are copied to the reference
disk.

Step 5:  When the Install Complete message appears, press the
RETURN key to return to the Configuration menu.

Change Configuration

Step 1:  Select Change from the choices on the Configuration
Mecnu.

Step 2. Make sure the Ethernet LAN adapter has the correct slot
number.

For example, the following information is displayed if
the Ethernet LAN adapter is in slot 3:

SLOT 3: WD EtherCard PLUS/A
(WD8OO3E/A or WDB0OO3ET/a)
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Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Configuring Adapters

Use the down arrow key to highlight the slot number for
the Ethernet LAN Module and press the RETURN key.

The following information should be displayed:

Fixed resources “Fixed resources”

Adapter IO Space IO Base 280h

Shared Ram Space (16K Bytes) Ram Base DC0OOCh
BIOS ROM Space BIOS ROM Disabled Interrupt
Level Level 3

Highlight the interrupt level, such as IRQ 10, and press
RETURN to select that value.

You should select and IRQ value of 10 because 10 is the
default IRQ value used with you install the ild package.
If you use another IRQ value, make sure you install the
ild package with the same value.

If the interrupt level must be changed, highlight the
Interrupt Level field and press the RETURN key to
display a list of valid values.

Highlight the new interrupt level and press the
RETURN key.

Press Function Key 10 (F10) to save the new interrupt
level.

Press the ESC key to retumn to the Configuration menu.

Back Up the Configuration

Step 1:

Step 2:

Select Backup.

A configuration backup file is written to the reference
disk so it can be used to restore the configuration
information, if necessary.

When the Backup Complete message appears, rcmove
the working copy of the reference disk.
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Step 3:  Press the ESC key as many times as necessary to exit the
system setup; the system is automatically rebooted and
the operating system is reloaded.

Preparing Your Software to Use the Ethernet LAN
Adapter

Step 1:  If you are installing the first Ethernet LAN adapter, enter
the pkginfo command to make sure the appropriate
software package, such as ild (Integrated LAN Driver),
is installed.

# pkginfo

If you are installing the second Ethernet LAN adapter,
enter the following command to save the current
software configuration file.

# mv /atc/ild/ildcf /ete/ild/ildcf.old

Referto the /ntegrated LAN Driver book for the
procedure to configure the driver and the procedure to
use the ildcf.old file to update the software
configuration.

Step 2:  If the software is not on your system, use the pkgadd
command to install it,

# pkgadd -d /dev/rmt/device
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Adding a SCSI Controller to a
Uniprocessor System

Use the following procedure to add an additional SCSI controller
board to an NCR 33435, 3445, or 3447 unit. These are the only
uniprocessor units that can have additional controller boards.
(The first SCSI controller is factory installed in these units.) If
your system is an NCR 3450 or 3550, use the procedure in the
next section, “Adding a SCSI Controller to a Multiprocessor
System.”

Make sure you have a backup disk to serve as the working
copy of the reference disk. This disk must be writable (not
write protected). Also, make sure you label the disk as the
working copy of the reference disk.

Determine where the SCSI controller is going to be installed.
It is recommended that you insert the second SCSI controller
in slot 4 so it is next to the first SCSI controller. The first
SCSI controller controls the root (/) device, and it MUST be
in slot S.

Do NOT insert the SCSI controller until after you modify the
operating system SCSI file.
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Step 1:

# init 1

Step 2:

Put the system in single user mode:

Enter the following command:

# cd /etec/conf/sdevice.d

Step 3

Step 4:

Use an editor, such as vi, to view the contents of the
SCSI file to make sure there is an entry with an interrupt
level of 14. The sixth field is the interrupt level. For
example, the SCSI file may contain the following lines:

SCSI Y 1 5 1 S 240 25f 0 0
SCSI N 2 5 1 9 340 35f 0 0
SCSI Y 1 5 1 14 a00 bff 0 0

There is no need to need to change the contents of this
file if you want your second SCSI controller to use 14 as
its interrupt level. If you want to assign an interrupt level
of 9 to the second SCSI controller, change the N in the
second line to a Y and make sure you do not use an
interrupt level of 9 for any Serial Controller boards that
are going to be configured in the system.

When the system is rebooted, mkdtab(1M) or
mktable(1M) automatically makes the correct device
nodes for devices it finds on the new controller. Refer to

Appendix B for more information about SCSI device
names and minor numbers.

Build a new kemel by entering the following command:

# /atc/conf/bin/idbuild
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System Step 1: Shutdown the system by entering the following
command:
# shutdown —-i0 -g0 -y
Step2: Tum the power switch on the console and on the system
to the OFF position.
Step 3: Disconnect the power cord for the system from the rear
panel of the system or from the wall outlet.
Step 4: Install the SCSI Controller as instructed in NCR
345x/35xx Unit Installation, Care and Cleaning.
Step 5: Connect all subsystems to the second SCSI controller
and power them on. Reconnect the power cord.
Step 6: Reboot the system from the reference diskette; make a
copy of the reference diskette.
-}
Reconfiguring
the System Enable the Second SCSI Controller
Step 1:  Select Configuration. Do NOT use automatic
reconfiguration.
Step 2:  Select Change.
Step 3:  Select Internal Options and press the RETURN key.
Step 4: Select SCSI Boot Slot and press the RETURN key.
Step 5:  Highlight the Boot off highest SCSI slot item and press

the RETURN key.
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Step 6:

Step 7:

Press function key 10 (F10) to save the configuration
information.

Press the ESC key as many times as necessary to retum
to the Configuration menu.

Configure the First SCSI Controller

Step 1:

Step 2:

Step 3:

Step 4:

Step S:

Step 6:

Highlight the slot number of the first SCSI controller:
Parallel Bus SLOT 5: NCR SCSI Host Adapter Board.
Press the RETURN key to display the default values.

Highlight the Interrupt Level field and press the
RETURN key.

Make sure the interrupt level is 5. Then, press the
RETURN key.

Highlight the I/O Address Select ficld and press the
RETURN key.

Set the I/O address for the first SCSI controller to 200.
Then, press the RETURN key.

Make a note of the Static Ram Starting Address
value for the first SCSI controller.

Do NOT change the value in the Host Adapter
Board Logical ID field.

Step 7:

2-30

Press Function Key 10 (F10) to save the configuration
information. Then, press the ESC key.
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Configure the Second SCSI Controller
Step 1:  Highlight the slot number of the second SCSI controller.
For example,

Parallel Bus SLOT 4: NCR SCSI Host Adapter Board.
Press the RETURN key to display the default values.

Step2: Highlight the Interrupt Level field and press the
RETURN key.

Step 3: Highlight one of the interrupt levels to be assigned to the
second SCSI controller; make sure the interrupt level for
the SCSI controller does not conflict with the interrupt
level of any other board in the system. Itis
recommended that you assign the second SCSI
controller an interrupt level of 14. If you assign an
interrupt level of 9 to the second SCSI controller, make
sure you do not use an interrupt level of 9 for any Serial
Controller boards that are going to be configured in the
system. Then, press the RETURN key.

Also make sure the selected interrupt level matches the
interrupt level in the sdevice file for SCSI.

Step4: Highlight the I/O Address Select field and press the
RETURN key.

Step 5: Set the I/O address for the second SCSI controller to
300. Then, press the RETURN key.

The first SCSI controller, which controls the root device,
must have the lowest I/O address. The second SCSI
controller must have a higher 1/0 address than the first
SCSI controller.
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Step 6:

Make surc the Static Ram Starting Address value for
the second SCSI controller does not conflict with the
value for the first SCSI controller; the addresses must be
unique. Make a note of this address.

Do NOT change the value in the Host Adapter
Board Logical ID field.

Step 7:

Step 8:

Step 9:

Step 10:

Review and save all other system configuration entrics
to ensure the integrity of the Reference Diskette.

Press Function Key 5 (FS) to save and print the new
configuration.

Press Function Key 10 (F10) to save the configuration
information. Then, press the ESC key.

A message appears indicating that the SCSI controller is
not enabled and asks if you want to enable it. Enter the
letter y and then press Function Key 10 (F10).

Save Configuration

Step 1:

Step 2:

Select Backup to permanently save the configuration
information in a file on the reference disk.

The backup file can be used to restore the configuration
information if you have a CMOS RAM or other
hardware problem.

Remove the working copy of the reference disk and
press the ESC key as many times as necessary to reboot
the system and load the operating system.
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Use the menu interface to add, slice, etc., each SCSI
hard disk connected to the second SCSI controller.

Make sure the new devices can be accessed.

NOTE: If a timeout occurs while attempting to access
the new devices on the second controller and the
message “SCSI Bus Reset Failed” appears on the screen,
the interrupt level in the sdevice file for SCSI and the
reference diskette probably do not match. If this error
occurs, shut the system down, remove the second SCSI
controller, and repeat the entire procedure, making sure
the interrupt level in the reference diskette matches the
interrupt level in the sdevice file for SCSI.
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Adding a SCSI Controller to a
Multiprocessor System

Use the following procedure to add an additional SCSI controller
board to an NCR 3450 or 3550 unit. These are the multiprocessor
units that can have additional controller boards. (The first SCSI
controller is factory installed in these units.) If your system is an
NCR 3345, 3445, or 3447, use the procedure in the previous
section, “Adding a SCSI Controller to a Uniprocessor System.”

. ]
Before You Start

¢ Make sure you have a backup disk to scrve as the working
copy of the reference disk. This disk must be writable (not
write protected). Also, make sure you label the disk as the
working copy of the reference disk.

* Do NOT insert the SCSI controller until aftcr you modify the
operating system SCSI file.
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Step 2:

Step 3:

Step 4:

Configuring Adapters

Put the system in single user mode:
# init 1

Enter the following command:

# cd /etc/conf/sdavice.d

Use an editor, such as vi, to view the contents of the
SCSI file to make sure there is an entry with an interrupt
level of 14. The sixth field is the interrupt level. For
example, the SCS! file may contain the following lines:

SCSI Y 1 5 1 5 240 25f 0 0
SCSI N 2 5 1 9 340 35¢F 0 0
SCsI Y 1 5 1 14 a00 bff 0 0

There is no need to need to change the contents of this
file if you want your second SCSI controller to use 14 as
its interrupt level. On the 3450 and 3550 systems, all
SCSI controllers can share 14 as the interrupt level; this
is the recommended interrupt level.

If you want to assign an interrupt level of 9 to the second
SCSI controller, change the N in the second linetoa Y
and make sure you do not use an interrupt level of 9 for
any Serial Controller boards that are going to be
configured in the system.

When the system is rebooted, mkdtab(1M) or
mktable(1M) automatically makes the correct device
nodes for devices it finds on the new controller. Refer to
Appendix B for more information about SCSI device
names and minor numbers.

Build a new kemel by entering the following command:

# /etc/conf/bin/idbuild
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Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Shutdown the system by entering the following
command:

# shutdown -i0 -g0 -y

Turn the power switch on the console and on the system
to the OFF position.

On the NCR 35xx, trip the circuit breakers. On the NCR
345x, tumn the battery switch OFE

Install the SCSI Controller as instructed in NCR
345x/35xx Unit Installation, Care and Cleaning.

Connect all subsystems to the second SCSI controller
and power them on. Reconnect the power cord.

Reboot the system from the reference diskette; make a
copy of the reference diskette.

Configure the Second SCSI Controlier

Step 1:

Step 2:

Highlight the Interrupt Level field and press the
RETURN key.

Highlight one of the interrupt levels to be assigned to the
second SCSI controller; make sure the interrupt level for
the SCSI controller does not conflict with the interrupt
level of any other board in the system. The
recommended interrupt level is 14. Then, press the
RETURN key. Make sure the selected interrupt level
matches the interrupt level in the sdevice file for SCSI.
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Step 3: Highlight the 1/O Address Select field and press the
RETURN key.

Step 4: Set the I/O address for the second SCSI controller to the
next highest free address. Then, press the RETURN key.

By convention, the first SCSI controller, which controls
the root device, must have the lowest I/O address.
Additional SCSI controllers must have higher I/O
addresses than the first SCSI controller. The SCSI driver
sorts controllers based on 1/O address, so it is important
not to add controller with an I/O address in the middle of
the other SCSI controllers.

Step 5: Make sure the Static Ram Starting Address valuce for
the second SCSI controller does not conflict with the
value for the first SCSI controller; the addresses must be
unique. Make a note of this address.

Step 6: Make sure the Arbitration value for the second SCSI
controller does not conflict with the value for the first
SCSI controller.

Do NOT change the value in the Host Adapter
Board Logical ID field.

Step 7: Review and save all other system configuration entrics
to ensure the integrity of the Reference Diskette.

Step 8:  Press Function Key 5 (F5) to save and print the new
configuration.

Step 9: Press Function Key 10 (F10) to save the configuration
information. Then, press the ESC key.
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Step 10: A message appears indicating that the SCSI controller is

not enabled and asks if you want to enable it. Enter the
letter y and then press Function Key 10 (F10).

Save Configuration

Step 1:

Step 2:

Step 1:

Step 2:

Select Backup to permanently save the configuration
information in a file on the Reference Disk.

The backup file can be used to restore the configuration
information if you have a CMOS RAM or other
hardware problem.

Remove the working copy of the Reference Disk and
press the ESC key as many times as necessary to reboot
the system and load the operating system.

Use the sysadm or osa menu interface to add, slice, etc.,
each SCSI hard disk connected to the second SCSI
controller.

Make sure the new devices can be accessed.

NOTE: If a timeout occurs while attempting to access
the new devices on the second controller and the
message “SCSI Bus Reset Failed” appears on the screen,
the interrupt level in the sdevice file for SCSI and the
reference diskette probably do not match. If this error
occurs, shut the system down, remove the second SCSI
controller, and repeat the entire procedure, making sure
the interrupt level in the reference diskette matches the
interrupt level in the sdevice file for SCSI.
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Chapter 3

Configuring Serial Devices

This chapter contains the the following information and
procedures:

The Service Access Facility ...................... 3-2
The Service Access Controller .................... 3-3
The Port MONItOr ttymon . .........coeevevvnnnnenn 3-8
Configuring a Serial Port fora Terminal ............. 3-13
Configuring a Serial Port foraModem ............. 3-15
Configuring the EIA Mode for a Serial Port .......... 3-18
Configuring a Second Serial Port .................. 3-20
Configuring Serial Controller Ports for Terminals .. ... 3-22
Configuring a Serial Controller for Modems ......... 3-25
Setting Modem Options ............coeeunennnn.. 3-29
Enabling Dial-up Password Protection .............. 3-32
Configuring a Serial Port for a Three-Wire Cable ... .. 3-35
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The Service Acéess Facility

The Service Access Facility (SAF) provides an umbrella over the
system’s external access points and a consistent access
mechanism. It consists of two components: the Service Access
Contmller and the port monitors.

The Service Access Controller (SAC) is the administrative point
of control for all port monitors and, therefore, for all ports on the
system. The SAC manages port monitors by means of a sac
process, the /etc/safl_sysconfig system configuration script, the
letc/safl_sactab administrative file, and the sacadm(1M)
command.

Port monitors operate under control of the SAC and may be port
monitors for TTY ports (ttymon processes) or network listener
daemons (listen).

The TTY ports are managed by a ttymon process, the
administrative file /etc/saflpmtagl _pmtab, the sttymon(1M)
command, and the /etc/ttydefs file.

This chapter describes only the ttymon port monitors. For more

information about the network port monitors, refer to listen(1M)
in the Reference Manual.
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The Service Access Controller

The Service Access Controller (SAC) maintains the port monitors
on the system in the state specified by the system administrator. It
accomplishes this task by performing the following functions:

¢ Customizing its own environment
o Starting the appropriate port monitors

e Polling its port monitors and initiating recovery procedures
when necessary

The init process is a general process spawner that is invoked as
the last step in the boot procedure. It starts the SAC. The SAC
then customizes its own environment by invoking the per-system
configuration script (/etc/safl_sysconfig). Next, it reads its
administrative file (/etc/saf!_sactab) to determine which port
monitors are to be started. For each port monitor it starts, the
SAC interprets the port monitor’s configuration script
(letc/safipmtagl_config) if it exists. Finally the SAC starts each
port monitor using the command specified in the _sactab
administrative file (for example, ttymon). Each port monitored
by a port monitor is specified in that port monitor’s administration
file (Jetc/safipmtag/_pmtab).

Once the port monitors are running, the SAC polls them
periodically for status information. The SAC restarts a failed port
monitor if a non-zero restart count was specified for the port
monitor when it was created.
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The SAC administrative file, /etc/saf!_sactab, contains
information about all the port monitors for which the SAC is
responsible. Each entry in the SAC administrative file contains
the following information:

PMTAG

A unique tag that identifies a particular port monitor. The
system administrator is responsible for naming a port monitor.
This tag is then used by the SAC to identify the port monitor
for all administrative purposes. PMTAG may consist of up to
14 alphanumeric characters.

PMTYPE

The type of the port monitor. In addition to its unique tag,
each port monitor has a type. The type identifies a group of
port monitors that are different invocations of the same entity.
ttymon and listen are examples of valid port monitor types.
The type facilitates administering groups of related port
monitors. If no type is designated, the system administrator
has no way of knowing which port monitor tags correspond to
port monitors of the same type. PMTYPE may consist of up
to 14 alphanumeric characters.

FLGS

34

The flags that are currently defined are:
e d— When started, do not enable the port monitor
e x— Do not start the port monitor

If no flag is specified, SAC takes the default action. By
default, SAC starts and enables a port monitor
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RCNT
The number of times a port monitor may fail before SAC
places it in a failed state. Once a port monitor enters the
failed state, the SAC does NOT try to restart it. If a count is
not specified when the entry is created, this field issetto0. A
restart count of 0 indicates that the port monitor is not to be
restarted when it fails.

COMMAND
A string representing the command that starts the port
monitor. The first component of the string, the command
itself, must be a full pathname.

The sacadm(1M) command adds, removes, or modifies entries in
the SAC administrative file.

Each port monitor has its own administrative file,
letc/safipmtagl_pmtab, where pmtag is the unique tag identifying
the particular port monitor. The pmtag is also the first field of the
corresponding entry in the /etc/safl_sactab file.

Each entry in a port monitor’s administrative file defines how the
port monitor should treat a specific port and what service is to be
invoked on that port. Some fields must be present for all types of
port monitors. Each entry must include a service tag to identify
the service uniquely and an identity to be assigned to the service
when it is started (for example, root).

NOTE: The combination of a service tag and a port monitor tag
uniquely defines an instance of a service. The same service tag
may be used to identify a service under a different port monitor.
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Each entry in the port monitor administrative file must contain the
following information:

SVCTAG

A unique tag that identifies a service. This tag is unique only
for the port monitor through which the service is available.
Other port monitors may offer the same or other services with
the same tag. A service requires both a port monitor tag and a
service tag to identify it uniquely. SVCTAG may consist of up
to 14 alphanumeric characters.

FLGS

ID

The flags with the following meanings may currently be
included in this field:

* x— Do not enable this port. By default, the port is
enabled.

e u— Create a utmp entry for this service. By default, no
utmp entry is created.

Note that port monitors may ignore the u flag if creating a
utmp entry for the service is not appropriate to the manner in
which the service is to be invoked. Some services may not
start properly unless utmp entires have been created for them
(for example, login).

The identity under which the service is to be started. The
identity has the form of a login name as it appears in
letcipasswd,

PMSPECIFIC

3-6

Examples of port monitor-specific information are addresses,
the name of a process to execute, or the name of a STREAMS
pipe to pass a connection through.
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COMMENT
A comment associated with the service entry.

W The pmadm(1M) command adds, removes, or modifies entries in

the /etc/saflpmtag/ _pmtab file.

Command vipmtagl_p
NOTE: To maintain the integrity of the system, you should make
changes in the SAC and port monitor administrative files with the
sacadm and pmadm commands and not by editing the files. The
SAC does not recognize changes in some of the fields in these
files unless they are made using the appropriate administrative
command. Editing the file directly can lead to unexpected results.
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The Port Monitor ttymon

The port monitor ttymon performs three main functions:
o Initializing and monitoring TTY ports

e Setting terminal nodes and line speeds for each port it
monitors

» Invoking the service associated with a given port whenever it
receives a connection request on that port

Each instance of ttymon has its own /etc/safipmtag/_pmtab
administrative file that specifies the ports to monitor and the
services associated with each port. The file contains a ttylabel
field that refers to a speed and TTY definition in the /etc/ttydefs
file. See ttyadm(1M) for a description of the information specific
to ttymon that is contained in a ttymon administrative file.

When a ttymon port monitor is started, it initializes all ports
specified in its administrative file, pushes the specified
STREAMS modules onto the ports, sets speed and initial
termio(7) settings, and writes the prompt to the port. It then waits
for user input.

A connection request is successful when at least one non-break
character followed by a newline character is received from the
port. If the service to be invoked is login, the newline character is
preceded by the user’s login name. A newline character is not
recognized unless the line speed of the port and the line speed of
the device connected to the port are the same.
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If an unreadable prompt is printed on the terminal, the user sends
a BREAK to indicate that the port and device line speeds are not
compatible. Each break indication causes ttymon to hunt to the
next ttylabel in /etc/ttydefs, adjusting its termio(7) values and
reissuing the prompt.

On successful completion of the connection request, ttymon
interprets the per—service configuration script, if one exists. It
then invokes the service associated with the port. This service can
be any service configured by the system administrator A typical
example is login.

There can be one or many ttymon port monitors, each identified
by a unique pmtag. A port monitor can monitor multiple ports.

A port can have one and only one service associated with it. Each
port, and its associated service, is identified by a service tag,
svctag. For each port monitored by the same port monitor, the
service tag must be unique.

When the SAC starts a port monitor, the port monitor reads its
administrative file, which contains information about what ports
to monitor and what service (process) is associated with each port.

Figure 3—1 shows an example of the relationship between ttymon
and port monitors.
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PID=192
PPID=1
PID=194
PPID=192
3
PID=203 ttymon
PPID=194 port service
login:
PPID=194
ksh
PPID=194 shell process
Figure 3-1:
L]
Log Files
monitors:
monitor
3-10

!

ttymon
port monitor

lusrllibisafisac

lusr/liblsaflttymon

Relationships

3

ttymon
port service

A

login:

A

ksh
shell process

PID=209
PPID=194

PPID=194

PPID=194

Example of sac, ttymon, login, and shell

You can examine two log files for clues to problems related to

ttymon port monitors or ports monitored by ttymon port

e /var/safl_log — Records abnormal port monitor behavior

* /var/safipmtag/log — Contains records for each ttymon port
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To list the most recent 25 entries in the _log file, enter the
following command:

# tail -25 /var/saf/_log

Periodically, log files should be cleared or truncated. The script
lusrllibisafllogchecker, called from the root user’s crontab entry,
can be configured to maintain SAF and ttymon log files

Each ttymon port monitor started by the SAC looks in its
administrative file for the TTY ports to initialize. Foreach TTY
port initialized, ttymon searches the ztydefs file for the
information it needs to set terminal modes and line speeds. Then
ttymon waits for service requests. When it receives a service
request, ttymon executes the command (usually login) associated
with the port that received the request. This command is
contained in the entry for the port in the port monitor’s
administrative file.

The ttydefs File

The /etc/ttydefs file is an administrative file used by ttymon. The
file defines speed and terminal settings for TTY ports as follows:

ttylabel
When ttymon initializes a port, it searches the zydefs file for
the entry that contains the termio(7) settings for that port.
The correct entry is the one whose ttylabel matches the
ttylabel for the port. The ttylabel for the port is part of the
pmspecific information included in ttymon'’s administrative
file. By convention, ztylabel identifies a baud ratc (for
example, 1200), but it does not have to.

initial-flags
Contains the termio(7) options to which the terminal is
initially set. initial-flags must be specified using the syntax
recognized by the stty(1) command.
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final—flags
Contains the termio(7) options set by ttymon aftcr a
connection request has been made and immediately before
invoking a port’s service. Final flags must be specificd using
the syntax recognized by stty.

autobaud
Autobaud is a line-speed option. When autobaud is used
instead of a baud rate setting, ttymon determines the line
speed of the TTY port by analyzing the first carriage return
entered and sets the speed accordingly. If the autobaud field
contains the character A, the autobaud facility is enabled.
Otherwise autobaud is disabled.

nextlabel
If the user indicates (by sending a BREAK) that the current
ttydefs entry does not provide a compatible line speed,
ttymon scarches for the #tydefs entry whose rtylabel matches
the nextlabel field. ttymon then uses that field as its ttylabel
field. A series of speeds is often linked together in this way
into a closed set called a hunt sequence. For example, 4800
may be linked to 1200, which in tumn is linked to 2400, which
is finally linked to 4800.

All termio(7) settings supported by the stty command are
supported as options in the ttydefs file.

NOTE: The format of the /etc/ttydefs file may change in future

releases. For continuity across releases, use the sttydefs(1M)
command to access this file.
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Configuring a Serial Port for a
Terminal

Perform this procedure to use a terminal on the serial port located
on the back of your machine. The examples shown in the
procedure are for a 4970 terminal emulating a DEC vt100.

Step 1:

Step 2:

You do not need to perform this step if you already have
a sac process and a master ttymon process running on
your system.

Enter the sacadm command to cause sac to start a port
monitor (master ttymon process). For example, to start a
port monitor called pm/, enter:

# sacadm -a -p pml -t ttymonl-c \
/usxr/lib/saf/ttymon -v 1

Enter the pmadm command to start a port service
(secondary ttymon process) for the terminal connected
to the serial port.

The following command causcs the master port monitor
pml to start a port service for the first (or only) serial
port, /dev/term/00:

# pmadm —a -p pml —-s 00 =i root \
~f u -v 1 -m “‘ttyadm-h -d /dav/term/00 \
-1 9600 -s /usr/bin/login‘”
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NOTE: The character after the beginning double quote
(*) character and before the ttyadm command must be
a grave (accent) (“) character, NOT a single quote ()
character. Also, the character after the login field and
before the ending double quote () character is a grave
(accent) character.

Step 3:  Using a system editor (such as vi), place a line
identifying the terminal and mode in the /etc/ttytype file.
For example:

vt100 tty00
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Configuring a Serial Port for a
Modem

Perform this procedure to use a modem on the serial port located
on the back of your machine. The examples shown in the
procedure are for a 2400 baud Hayes—compatible modem, with
the port available for bi-directional use.

Make sure the switches on the front and back of the modem are
set correctly. For more information about switch settings, refer to
the owner’s manual for the modem and to the NCR 345x/35xx
Unit Installation, Care and Cleaning book.

Both the System 3000 and the modem must be configured with
the same characteristics. Generally, these characteristics are:

o Baud Rate — Use the speed of the modem

o Data Bits — 8 bit data characters (if 7 bit, use even parity)
e Parity — No

e Stop Bits-1

e Duplex — Full
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Step 1:

Step 2:

hayes =,

You do not need to perform this step if you already have
a sac process and a master ttymon process running on
your system.

Enter the sacadm command to cause sac to start a port
monitor (master ttymon process). For example, to start a
port monitor called pm2, enter:

# sacadm -a ~p pm2 -t ttymon -c \
/usr/lib/saf/ttymon -v 1

Using a system editor, edit the /etc/uucp/Dialers file to
include entries for the modem. For example:

=+ “” \M\dAT\r\c OK\r \EATDT\T\r\c CONNECT \m\c

clocal w7 w» \M\C

Step 3:

Step 4:

For more information about the escape sequences, refer
to the section “Writing Dialing Information” in the
“Managing BNU"” chapter.

Using a system editor, edit the /etc/uucp/Devices file to
place entries for the modem at the end of the file. For
example:

ACU term/00,M - 2400 Hayes
Direct term/00,M - 2400 clocal

Enter the pmadm command to start the port service for
the modem connected to the serial port.

The following command causes master port monitor
pm2 to start a port service for the modem connected to
the first or only serial port, /dev/term/00.

# pmadm -a -p pm2 -8 00 -1 root \

-£ u-v 1-m “‘ttyadm -bhrl -06 -d \
/dev/term/00 -1 2400NP -s /usxr/bin/login‘”
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NOTE: The character after the beginning double quotc
(*) character and before the ttyadm command must be
a grave (accent) (‘) character, NOT a single quote ")
character. Also, the character after the login field and
before the ending double quote ( ) character is a grave
(accent) character.

The tty label for a modem port should refer to a line
setting with the hangup on close (hupcl) option. Ybu can
verify this setting with the following command:

# sttydefs -1 ttylabel

The hupcl option should be listed in the final flags for
the given label.
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Mode

L]
Changing the
EIA Mode

Configuring the EIA Mode for a
Serial Port

If your Serial Adapter is a 16-Port Multiport Adapter with
selectable E1A232/422 interface, you can configure each port to
use either EIA232 or EIA422 mode. The default mode for all
ports is ETIA232,

Which mode you use depends on the device using the port. See
your device documentation to find out which mode your devices
require.

To display the current EIA mode for a port, enter the following
command:

# /sbin/ttyeia -c -d device

Device is the pathname of the device connected to the port (for
example, /devi/tty/s00).

To change the EIA modc for a port, enter the following command:
4§ /sbin/ttyeia —-s mode —d davice

Mode is the desired EIA mode (232 or 422) and device is the
pathname of the device connected to the port (for example,
/devittyls00).

Administrator Guide: Command Line Interface



Configuring Serial Devices

— ] you want certain ports to always use EIA422 mode without
Changing the having to change the mode every time the system boots, you can
Default EIA change the mode automatically at boot time. To change modes
Mode automatically, edit the /shin/ttyseteia shell script, which runs
whenever the system boots. This file has the following format:

#/sbin/ttyeia -s 422 -d /dev/term/s00
#/sbin/ttyeia -s 422 -d /dev/term/s01

#/sbin/ttyeia -s 422 -d /dev/term/s63

To change any ports to EIA422 mode automatically when the
system boots, simply remove the comment symbol (#) at the
beginning of the line for the desired ports.
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Configuring a Second Serial Port

The serial port on the NCR 33xx and 34xx (except models 3320
and 3340) allows you create two serial ports by attaching to the
serial port on the back of the unit a special cable that forks to
provide two serial port connections. The order number for this
cable is documented in the NCR 345x/35xx Unit Installation, Care
and Cleaning book.

After you attach the special cable to the serial port, you must
configure the system software to support a second serial port. Use
the following procedure to configure a second serial port.

The second serial port on your system must use Interrupt Level 3
which can be used by the ild driver; therefore, to use a second
serial port, you must ensure that the ILD driver is using an IRQ
other than 3. If you do not know a valid, unused interrupt level
for the ild driver and Ethernet board, boot of f the reference
diskctte and determine one before beginning this procedure.

Step 1:  Using a system editor such as vi, edit the
letc/confisdevice.d/asy file by adding a line for the
second serial port to the end of the file. The additional
line should be identical to the original line except:

e The interrupt level in the sixth field should be 3.

o The entries in the seventh and eighth fields should
be 2f8 and 2ff.
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For example:

asy Y 1 6 1 4 3f8 3ff 0 O
asy Y 1 6 1 3 28 2ff 0 0

Step2: Specify a different interrupt level for the ild driver by
editing the /etc/confisdevice.d/ild file. Change Interrupt
Level 3 to another available value. Make sure the value
you specify is not already used.

For example, if you use the value X, the file could look
like the following:

i1dd Y 1 3 3 X 0o 0 0 O

Step 3:  Edit the /etc/confinode.dlasy file to include the device
nodes for the second serial port. Use the same major
number as for the original serial port, but increase the
minor number by one. For example:
asy term/01 c 1
asy term/0ls ¢ 1
asy term/0lh ¢ 129
asy tty0l c 1

asy tty0ls ¢ 1
asy tty0lh ¢ 129

Step 4: Rcbuild the kemel by entering the idbuild command.
Step 5: Perform a system shutdown:

# shutdown -y -i6 —g0
Step 6: Reboot your system from the reference diskette.

Step7:  Using the reference diskette, change the interrupt for the
Ethernet board to be the value you specified for the ild
driverin Step 2.

Step 8: Reboot the system.
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Configuring Serial Controller
Ports for Terminals

Each 8-Port or 16—Port Serial Controller provides additional
serial connections to your system. After installing the controller,
you must configure the system to use this controller and add the
terminals before you can use them.

¢ Add the serial controller using the procedure in the chapter
“Configuring Adapters.”

e Make sure the terminf and tty software packages are installed
by performing the following command or by examining the
contents of the /usr/lib/terminfo directory.

# pkginfo

¢ If the packages are not installed or if the compiled terminfo
files do not exist, install the terminf and tty packages from
flex disk or cartridge tape using the following command:

# pkgadd -d device_name

See Appendix B, “Device Names and Numbers,” for an
explanation of device names.

NOTE: When you install the tty package, the first board is
installed by default with an IRQ value of 9. However, if you add
more than one board, make sure the IRQ values you enter during
the tty package installation are exactly the same as the IRQ values
you entered when installing the serial controller (seg the chapter
“Configuring Adapters™).
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Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 1:

Configuring Serial Devices

Connect each terminal to a port (25—pin connector) on
the distribution box and turn the power switch on each
terminal to the ON position.

Put the system in multiuser mode.

Enter the sacadm command to cause sac to start a port
monitor (master ttymon process). For example, to start a
port monitor called pm!, enter:

# sacadm —a —-p pml -t ttymon —c \
/usr/lib/saf/ttymon —v 1

Enter the pmadm command to start a port service
(secondary ttymon process) for the port.

For example, enter the following command to cause the
port monitor called pm1 to start a port service for the
first terminal, /dev/term/s00, connected to the first port,
labelled 01, on the first board.

# pmadm —a —p pml -8 800 -i root —f u \
—v 1 -m “‘ttyadm -h -d /dev/term/s00 \
-1 9600 -s /usr/bin/login‘”

NOTE: The character after the beginning double quote
(*) character and before the ttyadm command must be
a grave or accent ( * ) character, NOT a single quote ()
character. Also, the character after the login field and
before the ending double quote () character is a grave
(accent) character.

Press the ENTER key on the terminal added to make
sure a login banner is displayed.

Test the terminal by logging in to the system as a valid
user and performing one or more shell commands.
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Step 7:  If the terminal works properly, repeat Steps 4 through 6
for all other terminals that are going to use the same port
monitor (ttymon) process (for example, /dev/term/s00,
/deviterm/s01, etc.).

Make sure you change the values in the —s option field
of the pmadm command to s01, s02, etc. and change the
device names to /dev/term/s01, /deviterm/s02, etc.

If the terminal does not work properly, check the
terminal cable and the terminal setup (baud rate, etc.)

To Define the Terminal Type

If you want to permanently define the terminal type, use an editor
to create an entry in the /etc/ttytype file for the terminal type. For
example,

vil00 00

Also, make sure the /etc/ttysrch file contains the following
entries in the order shown. The system runs faster if /dev/term is
checked before /dev.

/dev/term
/dev

To Examine the Processes on a Terminal

If you want to examine the processes running on a terminal
connected to a serial controller board, enter the following
command:

# ps —ftterm/s0l1
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Configuring a Serial Controller for
Modems

Each 8—Port or 16-Port Serial Controller provides additional
serial connections to your system. After installing the controller,
you must configure the system to use this controller and add the
modems before you can use them.

Examples in this section are for a 2400 baud, Hayes—compatible
modem. After configuration, the port is available for
bi-directional use.

Add the serial controller using the procedure in the chapter
“Configuring Adapters.”

Make sure the terminf and tty software packages are installed
by performing the following command or by examining the
contents of the /usr/lib/terminfo directory.

# pkginfo

If the packages are not installed or if the compiled terminfo
files do not exist, install the terminf and tty packages from
flex disk or cartridge tape using the following command:

# pkgadd -d device name

See Appendix B, “Device Names and Numbers,” for an
explanation of device names.
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NOTE: When you install the tty package, the first board is
installed by default with an IRQ value of 9. However, if you add
more than one board, make sure the IRQ values you enter during
the tty package installation are exactly the same as the IRQ
values you entered when installing the serial controller (see the
chapter “Configuring Adapters”).

Step 1:

Step 2:
Step 3:

Step 4:

Connect each modem to a port (25—pin connector) on
the distribution box and turn the power switch on each
modem to the ON position.

Put the system in multiuser mode,

You do not need to perform this step if you already have
a sac process and a master ttymon process running on
your system.

Enter the sacadm command to cause sac to start a port
monitor (master ttymon process). For example, to start a
port monitor called pm!, enter:

# sacadm -a -p pml -t ttymon -¢ \
/usr/lib/saf/ttymon —v 1

Using a system editor, edit the /etc/uucp/Dialers file to
include entries for the modem. For example:

hayes =,-, “” \M\dAT\r\c OK\r \EATDT\T\r\c CONNECT \m\c
CIOCal w o wn»n \M\C

Step 5:

For more information about the escape sequences, refer
to the section “Writing Dialing Information” in the
“Managing BNU” chapter.

Using a system editor, edit the /etc/uucp/Devices file to
place entries for the modem at the end of the file. For
example:

ACU term/s00,M - 2400 hayes
Direct term/s00,M - 2400 clocal
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Step 6: Enter the pmadm command to start a port service
(secondary ttymon process) for the port.

For example, enter the following command to cause the
port monitor called pm! to start a port service for a 2400
baud modem connected to the first port, labelled 0/, on
the first serial controller (port s00).

§ poadm -a —p pml -8 800 -1 root ~£ u \
—v 1 -m “‘ttyadm -bhrl —06 ~d /dev/term/s00 \
-1 2400NP —s /usr/bin/login‘”

NOTE: The character after the beginning double quote
(*) character and before the ttyadm command must be
a grave or accent ( * ) character, NOT a single quote ")
character. Also, the character after the login field and
before the ending double quote (™) character is a grave
(accent) character.

Step 7: Test the modem by establishing contact with a remote
system and receiving data from or performing shell
commands on the remote system.

Step 8:  If the modem works properly, repeat Steps 5 through 7
for all other modems that are going to use the same port
monitor (for example, /dev/term/s00, /deviterm/s01,
etc.).

Make sure you change the values in the -s option field
of the pmadm command to s01, s02, etc. and change the
device names to /dev/termis01, /deviterm/s02, etc.

If the information to be placed in the Dialers and
Devices files is the same for additional modems, do not
repeat Steps 5 and 6.
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If the modem does not work properly, check the entries
in the /etc/uucp/Devices and /etc/uucpiDialers files, the
physical connections, and the switch settings for
characteristics (baud rate, etc.). These characteristics
must be configured the same way on the modem and the
system.
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Setting Modem Options

This section describes how to set up a few important modem
options after you have configured the modem ports. These steps
will prepare your modem for both dial-in and dial-out operation.

Configure older model modems by setting switches on their front
or rear panels. Configure later model modems by issuing
commands to them through their serial port using the “Call
UNIX” utility cu(1).

The following modem “AT" commands work on most later model
modems, but your modem’s command set may differ. Since
modem command sets vary, keep your modem’s manual nearby.
Press the ENTER key to terminate all these commands.

Step 1:  If you are configuring a modem connected to
Ideviterm/00 with cu(1), enter the following command
to access the modem:

cu -lterm/00
Step2: Tum on your modem’s local echo:
ATE1

Step 3: Force your modem to send responses, since most
uucp(1) and cu(1) dialing sequences expect them:

ATQO

Step4: Configure you modem to send words rather than
numeric responses:

ATV1

Administrator Guide: Command Line Interface 3-29



Configuring Serial Devices

3-30

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Configure your modem to disconnect after losing Data
Terminal Ready (DTR), avoiding unwanted toll charges:

AT&D2

The command AT&D3 also works.

Configure your modem’s Carrier Detect (CD) signal to
follow the remote system. This command helps prevent
runaway echo and even enhances security.

AT&C1

If your modem’s data rate is 9600 bps or higher, enable
hardware flow control, also called RTS/CTS flow
control. The “AT” command for RTS/CTS flow control
is not well standardized. The following list gives the
commands for some modems; check your modem
documentation for your modem’s command.

Modem AT Command
DSI 9624 AT*F3
Microcom AX/2400 AT\Q3
Practical Peripherals 9600SA AT&K3
Telebit Trailblazer Plus AT&K3

NOTE: Software flow control, also called XON/XOFF
flow control, is not recommended, since XON/XOFF

sequences can appear in binary data.

Configure your modem to automatically answer, if
desired:

ATS1=1

The number after the equal sign is the number of rings to
wait for.

Save the configured settings

AT&W
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Step 10: Exit cu(1) by pressing the ENTER key, then typing the
following:

Your modem is now permanently set to answer incoming calls.

NOTE: If your modem tends to have runaway echo (its data
indicators continue to flicker between calls), turn off your
modem’s local echo. Repeat the steps above, adding the following
command after Step 8:

ATEO
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Enabling Dial-up Password
Protection

To implement an extra layer of security, you may enable dial-up
passwords on any system ports accessed through the login(1)
command. You may require the user to enter an additional dial-up
password after entering his or her individual password, depending
on the user’s shell. Dial-up password protection works on network
TTY devices as well as on modem ports.

Dial-up passwords are configured by creating and editing two
files: /etc/dialups and /etc/d_passwd. Since these files are not
created during installation, dial-up password protection is initially
disabled. To enable dial-up passwords, create both files using your
favorite editor.

The /etc/dialups file is an ASCII file that lists the terminal lines
that are considered “dial-up lines.” Each terminal line entry in this
file is contained on a single line.

The following is a typical dialups file:

/dev/term/00
/dev/term/01
/dev/term/s00
/dev/term/s01
/dev/nty/000
/dev/nty/001

The /etc/d_passwd file is an ASCII file that contains the following
information on each line:

login shell:encrypted password:optional comment
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The fields for each shell are separated by colons. Each shell must
be on a separate line. The following is a typical example:

/bin/sh/gCeu3bdAx2:Require dialup password for /bin/sh
/usr/bin/ksh: fMrc6ymG25x£X
/usr/lib/uucp/uucico:qBms8Yz4£fp:Even uucp can have one
Jusr/bin/sh:aDfvdceBy3 ,B:Default dialup password

When you login on one of the lines from /etc/dialups and your
login shell matches an entry in the /etc/d _passwd file, you are
prompted for a dial-up password before you can access the
system. You can not access the system if you do not enter the
correct dial-up password.

If the encrypted password field is null, no password is required.
The password is only required when your login shell matches a
shell specified in the /etc/d_passwid file and you are logging in on
a port listed in /etc/dialups. If your shell is not listed in
letc/d_passwd but Jusribin/sh is listed, then login(1) requires you
to enter the password associated with the /usr/binish encrypted
password.

Since passwords are encrypted, /etc/d_passwd can have general
read permissions.

If you have the Security Administration Utilities package (crypt)
installed on your system, you can use the makekey(1) utility to
generate encrypted passwords easily. Otherwise, you may use the
following procedure:

Step 1: Create a dummy login:
# passmgmt —a dummy

Step2: Assign dummy a password. Be sure to remember what it
is!

# passwd dummy
New password: password
Re-enter new password: password
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Step 3:  Get the encrypted password:

§ awk -F: '§1 == “dummy” { print $2 }’ \
</aetc/shadow

Step4: Remove the dummy login:
# passmgmt —d dummy

Step 5:  Use your favorite editor to edit the /etc/d_passwd file.
Insert the encrypted password into the second field of
the line with the desired shell.

Disabling
Dial-up
Password
Protection

To disable dial-up password protection, remove either
letcidialups, /etcld_passwd, or both.

3-34 Administrator Guide: Command Line Interface



Why/When

Before You Start

Restrictions

Configuring Serial Devices

Configuring a Serial Port for a
Three-Wire Cable

If you wish to use a three-wire printer cable, you must set up a
port monitor and service to hold the serial printer port open. This
procedure enables three—wire printer cables to work with software
flow control.

You can also use a three—wire cable for terminals, but you do not
need to perform the configuration procedure for terminals.
However, the same restrictions apply to terminals as to printers.

Before you configure a serial port for a three—wire printer cable,
the Ip package must be installed on your system and you must
have configured your three—wire serial cable as described in NCR
345x/35xx Site Preparation.

Three—wire cables can not provide as much functionality as a
complete serial cable. You should be aware of the following
restrictions:

o The use of three—wire serial cables is supported in NCR
UNIX SVR4 operating system software Release 2.02 or
greater.

e The device connected to the three—wire serial cable must
support software flow control (XON/XOFF). The device can
not depend on any signal transitions except Transmit Data and
Receive Data.
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o Parity must be set correctly. XON/XOFF characters that have
wrong parity are not detected.

o Hardware flow control must be turned off for the port using
the three—wire serial cable.

¢ Modems, cu/uucp direct connections, and devices such as
multiplexors and switches that require DTR (or DSR)
transitions can not be connected to three—wire serial cables.

e Because software can not detect when a device is turned off,
any output direct to powered—off printers and terminals will
be lost. This loss of data should not be considered to be a
failure of the system or software.

o There is an increase of spurious characters when terminals are
turned on or off.

o System security may be compromised because the terminal
service (ttymon) does not know when a terminal gets turned
off. Therefore, if a terminal is turned of f without being logged
off, the session remains active and anyone can turn the
terminal back on and have access to the system.

Perform the following steps to configure a serial port for a
three—wire printer cable:

Step 1:  Add a new /etc/ttydefs entry, if necessary.

The /etc/ttydefs file contains two entries for a serial port
for a three—wire printer cable: 9600PR and 19200PR.
These entries should meet the needs of most systems,
but you may have to make some changes to suit your
particular environment. If you create a new entry for
your environment, make sure that software flow control
is tumed on, hardware flow control is tumed off, and the
hupcl option is NOT set.
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The following is an example /etc/ttydefs entry for a 9600
baud printer:

9600PR: 9600 opost onlcr tab3 ingpar ixon \
-ixany ixoff istrip echo echoe echok isig cs8\
clocal ignbrk -brkint noflsh cread : 9600 \
opost onlcr sane tab3 ignpar ixon -ixany \
ixoff istrip echo echoe echok isig cs8 clocal\
ignbrk -brkint noflsh cread ::9600PR

Sce stty(1) in the NCR UNIX SVR4 MP-RAS Reference
Manual for information about the options supported in
the /etc/ttydefs file.

Step 2:  Set up the port monitor and port service with the
following command:

# setup port

The setup_port utility asks you to enter the pathname
for the port (for example, /dev/term/00s) and the baud
rate of the printer (for example, 9600).

Step 3: Configure the printer. You may use the OSA or sysadm
menu interface, or you may follow the instructions in the
“Using the LP Print Service” chapter. Regardless of
which method you use, you MUST configure the printer
as follows:

o The printer must use the same port specified for the
port service.

¢ Software flow control (XON/XOFF) must be
enabled.

e The printer must use the same baud rate specified in
the /etc/ttydefs entry.

e The following additional termio settings must be set
for the printer port: hupcl, clocal, —brkint, noflsh,
and ignbrk.
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Chapter 4 Using The LP Print Service

This chapter describes the basic administrative tasks required for
setting up and running an LP Print Service. It includes the
following information:

What is the LP Print Service? ..................... 4-2
GettingStarted ........ .. il 4-10
Installing the LP Print Service .................... 4-11
Adding Printers ............oiiiiiiiiiiiiin 4-12
Enabling Remote Printing . . ...................... 4-17
Managing Printer Classes ........................ 4-25
Setting Other Printing Options .................... 4-27
Displaying the Status of Printers .. ................. 4-37
Starting and Stopping the LP Print Service .......... 4-39
Managing the PrintingLoad ...................... 4-41
Troubleshooting ...........coviiieiiiiiiat. 449

Administrator Guide: Command Line Interface 4-—1



Using The LP Print Service

. ]
What the LP

Print Service
Does

4-2

What is the LP Print Service?

The LP Print Service is a set of software utilities that allows you
to send a file or files to be printed while you continue with other
work.

The LP Print Service performs the following tasks:

Receiving files users want printed

Scheduling the work for one or more printers

Starting programs that interface with the printer(s)
Filtering files (if necessary) so they are printed properly
Keeping track of the status of jobs

Keeping track of forms and print wheels currently mounted
and alerting you to mount needed forms and print wheels

Issuing error messages when problems arise
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You must set up the LP Print Service to make it operational on
your system. Although you can do this using the Ipadmin(1M)
command, using the systcm administrator menus is recommended.
For the menu procedures, see the NCR UNIX SVR4 Administrator
Guide: OA&M Menu Interface.

Configuring the LP Print Service includes:

o Installing any hardware (terminals or printers) for the LP Print
Service

 Establishing an interface program for cach printer
e Defining the destinations

e Defining any classcs

This section describes the files and directorics used by the LP
Print Service.

Ivarispool/lplfifos/FIFO
A named pipe that all the commands use to send messages to
Ipsched(1M). Any of the LP Print Service commands may
write to FIFO, but only Ipsched(1M) may read it.

letclipldefault
Contains the name of the system default destination. If this
file docs not exist or if it is empty, the LP Print Scrvice has no
default destination.
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Ivarllpllogs

This directory contains three log files: Ipsched, IpNet, and
requests. The Ipsched file contains information about when
the Ip spooler was started and stopped, when a network
process for remote printing has been terminated, and other
messages about the status of the print spooler. The IpNet file
contains information about remote printing, including the
start/stop times of the IpNet parent, remote connection
information, and network error messages. The requests file
contains information about all print requests, including the
file name, user ID, and destination. When the spoolser is
invoked with the debug option, exec and messages files are
also created in this directory.

Ivarispool/lpisystem/pstatus

Contains status information for each printer. Entries are
added and removed from this file by the Ipadmin(1M)
command, and they are modified by the cancel(1), enable(1),
disable(1), and Ipsched(1M) commands. When the 1pstat(1)
command is invoked with the —p option, printer status
information is obtained from this file.

Ivarispoolllp/temp! SEQF

Contains four numbers separated by colons (:). The last
number is the sequence number of the last request id that was
assigned by the Ip(1) command. Each lp request increments
the sequence number by the value in the third number. When
the sequence number reaches the second number, it is reset to
the first number.

letcllpiclasses

Contains one file for each identified LP Print Service class.
(The name of the file is the same as the name of the class.)
The file identifies cach member, in this case a printer, that is
assigned to the class. Class files are created, modified, and
deleted by the Ipadmin(1M) command. Every class file must
always have at least one member.
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letcllplinterfaces
Contains one executable interface program for each printer
that is in the LP Print Service. The filename of the interface
program is the same as the printer name. The interface
program is invoked with its standard error and standard output
directed to the printer. Interface programs may be shell
procedures or compiled C programs.

letc/lpiprinters
Contains one directory for each printer. The directory name is
the same as the printer name. Each directory contains files
defining the printer configuration and other printer specific
data.

lusrilibllp/model
Contains the printer interface programs that are distributed
with the LP Print Service.

Ivarispoolilpirequests
Contains one directory for each system on which a printer is
attached. The directory names are the same as the system
names. Each directory is created at the time a system’s printer
is first accessed. Upon submitting a print job, the spooler
creates a request file and places this file in the appropriate
directory. The name of the request file is in the format
seq_num-0, where seq_num is the sequence number assigned
to the print request. The file is removed when the job is
printed or cancelled.
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Ivarispool/lp/tmp

Contains one directory for each system on which a printer is
attached. The directory names are the same as the system
names. Each directory is created at the time a system’s printer
is first accessed. Upon submitting a print job, the spooler
creates a request file and places this file in the appropriate
directory. The name of the request file is in the format
seq_num-0, where seq_num is the sequence number assigned
to the print request. Along with the request file, other files
may appear as well. These files may include the following:

e Fseq num-1
This file contains the data to be printed after it is
processed by a filter.

e seq num-I
This file contains a copy of the original data file prior to
any filtering. This file will only appear if the — option is
used when the print job is submitted or the input file is
taken from standard input.

These files are removed when the print job is printed or
cancelled.

Ivarispoolllp/tmpl.net/requests

Contains one directory for the local system on which Ipsched
is running. The directory name is the same as the system
name. When a print request is to be sent to a remote system
the spooler creates a request file and places the file in the
appropriate directory. The request file contains information
about the originating system. The name of the request file is
the same as the request file created by the spooler and placed
in the appropriate directory in /var/spool/lp/requests. This file
is removed when then the print request is sent to the remote
system.
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Ivarispoolllp/tmpl .netitmp

Contains one directory for the local system on which Ipsched
is running. The directory name is the same as the system
name. When a print request is to be sent to a remote system
the spooler creates a request file and places the file in the
appropriate directory. The name of the request file is the same
as the request file created by the spooler and placed in the
appropriate directory in Ivar/spoolllp/tmp. This file is

_removed when the requested job is completed on the remote
system.

lusribin
Contains user commands, administrative commands, filters,
and executables invoked by the spooler.

fusriliblpostscript
Contains postscript template files used by the spooler and
postscript related filters.

Lock Files
To guarantee LP Print Service commands exclusive access to
data files, several lock files are maintained. They are binary
files that contain the process id of the locking process. The
lock files and their associated data files are:

¢ OUTQLOCK — outputq
e PSTATLOCK — pstatus
e QSTATLOCK — gstatus
e SEQLOCK — seqfile

Lock files expire after a given time and may be unlinked by
any LP Print Service process. Thus commands that lock a
data file for longer than this interval must update the
modification time on the lock file. The creating, updating,
and unlinking of lock files is handled automatically by the LP
Print Service low-level file access routines.
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Another lock file, SCHEDLOCK, is present while Ipsched is
running to make sure that only one invocation of
Ipsched(1M) is active. Unlike other lock files,
SCHEDLOCK has no expiration time.

The LP Print Service has five user commands and nine
administrator commands. The administrator commands require
root privileges.

User Commands

These commands enable users to send requests to the LP Print
Service, check the status of the requests, and cancel requests.
Users can disable and enable a printer, also. Thus a user who
finds a malfunctioning printer does not have to call the
administrator to turn the printer off.

The user commands, located in the /usr/bin directory, are shown
in Figure 4-1.

Command Description

enable(1) Activate the named printer(s).
cancel(1) Cancel a request for a file to be printed.

disable(1) | Deactivate the named printer(s).

Ip(1) Send a file or files to a printer.

Ipstat(1) Print the status of the LP Print Service.

Figure 4—1: User Commands for the LP Print Service
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Administrator Commands

Additional commands located in the /usr/lib directory are
available to the system administrator. Remember, you must have
root privileges to use these commands.

You should manage your printers through the system
administrator menus; however, some options of Ipstat and
Ipadmin are not available through the menus. To use the
administrator commands from the system prompt, you must be
logged in as root. Figure 4-2 shows the administrator commands.

Command ~Description
Jusr/iib/accept(1M) Permit job requests to be queued for a
specified destination.
tusr/lib/reject(1M) Prevent job requests from being queued
for a specified destination.

fust/lib/ipadmin(1M) Set up or change the LP Print Service
configuration. Many features of this
command can not be used when Ipsched
is running.

usr/lib/ipfiiter(1M) Set up or change filter definitions.

fusr/lib/Ipforms(1M) Set up or change pre—printed forms. Use
fusr/lib/ipadmin(1M) to mount a form.

/usr/lib/ipmove(1M) Move job requests from one destination to
another. This command requires Ipsched
to be running.

Jusr/lib/ipsched(1M) Start the LP scheduler that routes job
requests to interface programs that
perform the printing on devices.

lusr/lib/ipshut(1M) Stop the LP scheduler (Ipsched). See
Ipsched(1M) in the Reference Manual.

fusr/lib/ipusers(1M) Set or change the default priority and
priority limits the users of the LP Print
Service can request.

/usr/sbin/Ipsystem(1M) | Register remote systems with the print
service.

Figure 4-2: Administrator Commands for the LP Print Service
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Getting Started

Your first tasks are to physically connect your printers to your
computers and to install the LP Print Service utilities from the
streaming tape on which they were delivered. Once installed,
these utilities are available whenever your UNIX system is
brought up.

Even after you have installed the hardware and software, however,
printers are not available for use immediately. Before users can
start submitting requests for print jobs, you must complete the
following three steps:

e Configure your printers
You must name the printers and describe their characteristics
to the print service. To configure your printers, use the
Ipadmin command.

¢ Register your printers
You must register any printer (or class of printers) that you
have configured so that it accepts and queues print requests.
To register printers (or classes) run the accept command.

¢ Enable your printers

You must make your printers active and available to users by
running the enable command.
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Installing the LP Print Service

To install the LP Print Service, perform the following steps:

Step 1:  Connect your printer (and any optional hardware you
may have) to your computer, following the instructions
in the appropriate documents.

Step 2: Install the LP Print Service software by entering the
following command:

# pkgadd ~d /dev/mt/device nams

The device_name is the device name for the tape drive
from which you are installing (for example, c0t3d0s0).

The pkgadd command prompts you to insert the install
media into the device drive at the appropriate time. It
also prompts you through the whole installation process.

During installation, the pkgadd command asks you whether you
want to authorize the users on your system to enable and disable
the printer. You may want to give your users permission to use
the enable and disable commands so that they can tum off a
malfunctioning printer without calling the administrator. On the
other hand, it may not be reasonable, in your printing
environment, to allow regular users to disable printers.
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Adding Printers

Before the LP Print Service can start accepting print requests, you
must describe the characteristics of each printer. Although you
can describe your printers extensively, you need to specify only
the following information to add a new printer to the LP Print
Service.

To add alocal printer, specify the printer name and
connection method.

To add a remote printer, specify the printer name and system
name.

To provide more extensive information about your printer, see
“Setting Other Printing Options”.

Choose a name for the printer you are adding that is
meaningful to the users of the LP Print Service. The printer
name identifies the printer, both to you (when you want to
change the printer configuration or manage the printer), and
to users who want to use the printer. The name may contain a
maximum of 14 alphanumeric characters and underscores.
For example, laser is a good name for a laser printer. If you
have several laser printers, you may name them laser1,
laser2, and so on.

There are no default names; you must name every printer.

If you are adding a remote printer, be sure you know your
system name.

Administrator Guide: Command Line Interface



]
Adding a Local
Printer

R
Using a Printer

As a Login
Terminal

Using The LP Print Service

To connect a printer directly to your computer, enter the following
command:

# lpadmin -p printer-name —v pathname

printer—name is the name of your printer, —v specifies that you are
connecting your printer directly, and pathname is the name of the
special device file representing the printer port.

The following are examples of typical names of special device
files:

/dev/contty
/dev/term/11
/dev/term/12
/dev/1lp
/dev/term/00

Some directly connected printers can also be used as terminals for
login sessions. If you want to use a printer as a terminal, you
must arrange for the LP Print Service to handle it as such.

To do so, use the =1 option to the Ipadmin command, as follows:
§ lpadmin —p printer-name -v path-name -1

As before, path-name is the name of the special file representing
the printer port. If you specify the -1 option, the printer is

disabled automatically whenever the LP Print Service is started,
and you must enable it before it can be used for printing.
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Use the following procedure to enable users on the local system to
access a printer on a remote system running UNIX SVR4. You
must perform some of these steps on the local system and others
on the remote system,

On the Local System

Step 1:

Step 2:

Inform the local system of the remote system with the
Ipsystem command:

# lpsystem remote-system

To add a remote printer, enter the Ipadmin command at
the local system:

# lpadmin -p printer -s ramote-system

Printer is the name by which your users identify the
remote printer. You can usually use the same name the
remote system uses to identify that printer. If the name
used by the remote system is the same name used for an
existing printer or class on your system, you must use a
different name.

To assign a different name to a remote printer, enter the
following:

# lpadmin ~p lcl-name -8 rem—sys!remote-name

For example, you want your users to have access to a
printer called psjet2 that resides on a remote system
called newyork. Because you already have a printer
called psjet2 on your own system, you want to give the
remote printer a new name on your system: psjet3.
Request the new name by entering the following:

# lpadmin -p psjet3 -s newyork!psjaet2
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On the Remote System

Step 1:

Inform the remote system of the local system with the
Ipsystem command:

§ lpsystem local system name

Use the following procedure to enable users on the local system to
access a printer on a remote system running BSD UNIX. You
must perform some of these steps on the local system and others
on the remote system.

On the Local System

Step 1t

Step 2:

Inform the local system of the remote system with the
Ipsystem command:

# lpsystem -t bad bsd-system

To add a remote printer, enter the Ipadmin command at
the local system:

# lpadmin -p printer -s bsd-system

Printer is the name by which your users identify the
remote printer. You can usually use the same name the
remote system uses to identify that printer. If the name
used by the remote system is the same name used for an
existing printer or class on your system, you must use a
different name.

To assign a different name to a remote printer, enter the
following:

# lpadmin -p lcl-name -s bsd-sys!remote-name
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For example, you want your users to have access to a
printer called psjet2 that resides on a remote system
called newyork. Because you already have a printer
called psjet2 on your own system, you want to give the
remote printer a new name on your system: psjet3.
Request the new name by entering the following:

# lpadmin -p psjaet3 —s newyork!psjet2

Step 3:  Verify that the local system can communicate with the
remote system:

# ping bsd-system

Step 4:  Add both the local and remote remote system names and
addresses to the /etc/hosts file.

Step 5: Create the file /etc/hosts.lpd and add both the local and
remote system names and addresses.

Step 6:  Stop the LP Print Service:
# /usr/1ib/lpshut

Step 7:  Verify that no IpNet or Ipsched process is running:
# ps —ef | grep 1p

Step 8:  Start the Ipsched process:
# /usr/lib/lpsched

On the Remote System

Step 1:  Inform the remote system of the local system by making
the appropriate entry in /etc/hosts.equiv or /etc/hosts.lpd.

Step 2:  Enter the following command:

# /usxr/etec/lpec raestart all
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Enabling Remote Printing

To make the printers on your local system accessible to users on
remote systems, you must perform the following tasks:

e Prepare the remote system to printon a local printer
o Prepare the local system to accept remote requests

This section provides instructions for these tasks. These
instructions are provided specifically for a TCP/IP network and
may not work with other networks.

NOTE: The remote print jobs are not visible in the local print
queue.

Make sure the network is set up and functioning properly. Use
ping(1) to make sure each system can communicate with the
other.

You must perform the following tasks on the system where the
print job is originating (that is, on the system that does not have
the printer attached):

Step 1: Log in as root.

Step2: Add the following line at the end of the /etc/services file
(if it is not already in the file):

listen 2766/tcp
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Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

If the service name listen is already present with another
port number and protocol, or if 2766/tcp is already used
for another service, you can not use this example
without changes. This example assumes that the listen
service has the port number and protocol 2766/tcp.

Stop the print service:
# lpshut

Define the server that has the printer connected. If the
server with the printer is running System V UNIX, enter
the following command:

# lpsystem local server_name

If the server with the printer is running BSD UNIX,
enter the following command:

# lpsystem -tbsd local server_ name

The local_server_name is the name of a server (with a
printer) on the network which has a defined internet
address in the /etc/hosts file. Make sure the system name
used is the same as the system name used when the
printer was configured.

Start the LP Print Service:

# lpsched

Set up the printer definition using:

# lpadmin -p printer -T type -s local server

The type parameter refers to the type of printer, such as
hppaintjet.

Accept print requests by performing the following
command:

# accept printer name
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Step 8: Enable the printer with the following command:

# enable printer name

You must perform the following tasks on the system where the

Prepare the
rint job is being sent (that is, on the system where the printer is
Local System gnacr{ed) & d P

Step 1: Login as root.

Step 2:  Set up the printer definition for the printer connected to
the parallel port. You may use the sysadm menus or the
following commands:

chmod 600 /dev/lp

chown 1lp /dev/lp

chgrp bin /dev/lp

lpadmin ~p printer_name -T type —v /dev/lp
accept printer name

enable printer name

4= 3F M= = A= I

NOTE: You may use a temporary file such as
Itmplfilelp (filelp could be any file name) in place of
/devlip.

The printer_name and type should be the same as those
entered on the remote system in Step 6 of the procedure
“At the Remote System.” If the printer is connected to a
device other than the parallel port (for example the serial
port or a terminal server), the device name /dev/Ip must
be replaced accordingly.

Step 3:  Stop the print service by entering the following
command:

# lpshut

Step 4: Define the remote server (without the printer) to the
local system. If the local system (without the printer) is
running System V UNIX, enter the following command:

# lpsystem remote_server name
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Step 5:

Step 6:

Step 7:

Step 8:

If the local system (without the printer) is running BSD
UNIX, make the necessary entries in /etc/host and
/etc/hosts.equiv so that the remote system can
communicate with this local system.

Start the print service by entering the following
command:

# /usr/lib/lp/lpsched

Initialize the listener process by entering the following
command:

# nlsadmin -i tcp

If this command has been performed before, an error
message informs you that the listener has already been
initialized. Ignore the message.

Determine the TCP/IP hexadecimal address of the local
server (with the printer). If the remote server (without
the printer) is running System V UNIX, enter the
following command:

# nlsadmin -1 ‘/usr/etc/rfsaddr -h \
remote_sersver namd tcp

If the remote server (without the printer) is running BSD
UNIX, enter the following command:

# /usr/atc/rfsaddr -h remote server name

Configure the port monitor so the network can accept
service requests for remote printing. If the remote server
(without the printer) is running System V UNIX, enter
the following command:

# pmadm -a -p tcp -8 1lp -i root -v ‘nlsadmin \

=V' -m ‘nlsadmin -o \
/vax/spool/lp/fifos/listenSs"
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If this command has previously been performed, an error
message informs you that Ip already exists under tcp. If
this occurs, perform the pmadm ~r —p tcp —s Ip
command and then perform Step 8 again.

If the remote system (without the printer) is running
BSD UNIX, enter the following command:

4 pmadm -a —-p tcp -s 1lpd -1 root —v \
‘nlsadmin -V' -m ‘nlsadmin -o \
/vaxr/spool/lp/fifos/1listaenBSD -A \
#\x00020203xaddzress” *

The xaddress represents the last eight digits of the

hexadecimal address determined in Step 7. The 0203
part of the address represents port 515.

Administrator Guide: Command Line Interface 4-21



Using The LP Print Service

I
Troubleshooting

4-22

If remote printing does not work after you have performed the
previous tasks, try the following:

Step 1:

Step 2:

Ensure that the address for the listen process on the
receiving machine matches the address being sent in the
print request.

Run the pmadm -1 command on the machine with the
printer. The output is a hex address associated with the
NLPS server listen process (the actual address is found
in the last 8 digits).

This address should match the address returned when
{usr/etc/rfsaddr —h name is run on the machine without
the printer, where name is the name of the machine with
the printer. If they do not match, you must change one
of the values.

¢ Change the /etc/hosts file or Domain Name Services
database.

e Change the address associated with the NLPS
server, use the nlsadmin -1 command.

You must decide which one is in error and correct the
problem.

Ensure that the port number for the listen process on the
machine with the printer matches the port number being
sent in the print request. These may not match when you
are setting up remote printing between a system running
Release 2.xx of NCR UNIX SVR4 and another running
Release 1.xx.
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The /etc/services file on the machine without the printer.
should have an entry for listen (as defined in setting up
the machine without the printer). The number
associated with this entry is the port number being used
in the print request. If you convert this number to hex, it
should match the 4 digits preceding the address in the
pmadm -1 command.

The most common values and their hex representations
are:

1025 0401
2766 Oace

To bring these numbers into sync, either change the
Jetciservices file on the local system or enter the
following command:

# nlsadmin -1 correct_value tcp
To find the correct_viaue, enter the following command:
# /usr/etc/rfsaddr -h remote name

The port number (which must be written in hex) consists
of the four hex digits following the x0002 characters.

Changing the port on the remote machine may affect
other communication with it, such as uucp and Ip. The
recommended port is 2766. The most common other
value is 1025.

If the remote system uses port 1025 and you want to
change it to 2766, change the port for uucp as well. Edit
the /usr/lib/uucp/Systems file and change the value
\x0020401 to \x0020ace.

If remote printing was previously set up, edit the

/etc/services file and change the listen 1025/tcp entry to
listen 2766/tcp.
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These changes may cause listeners on other machines to
have their port number changed, causing other system to
have to change their /etc/services and uucp files.
Therefore, all systems in the network should use the
same port number for the listener process.

If you use multiple port numbers on your network you
must resolve the following issues:

¢ For any server, all other systems trying to reach it
for LP must have the same port number in their
letc/services file.

» For any server, all other systems trying to reach it
for uucp over TCP/IP must have the same port
number in the /usr/lib/uucp/Systems file.

e For any system trying to remote print to more than
one server, all destination servers must be listening
on the same port, which must match the value in the
letc/services file for the system requesting to print.

¢ For any system trying to reach other systems for
uucp, each entry in the /usr/lib/uucp/Systems file
may have a different port number. However, the port
number must match the port number used by the
listener on the corresponding system.
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Managing Printer Classes

Treating a collection of printers as a single class allows users to
submit files for printing by a member of a class. The LP Print
Service prints the job on the first printer in the class that it finds
free. This method allows faster tum-around, as printers are kept
as busy as possible.

This section contains procedures for the following tasks:

¢ Adding printer classes

e Removing printers or classes

NOTE: This section does not apply if you are making a remote
printer accessible to users on your system.

You might define printer classes in order to:

o Specify a series of printers that should be used in a particular
order

e  Group printers that can print specialized files, using print
wheels, forms, or character sets

 Group printers that are geographically close to each other
To add a printer to a class, use the following command:

# lpadmin -p printer-name -c class—name

If the class class—name does not exist yet, it is created.

NOTE: Class names and printer names must be unique. Because
they are unique, a user can specify the destination for a print
request without having to know whether it is a class of printers or
a single printer.
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You can remove a printer or class if it has no pending print
requests. If there are pending requests, you have to first move
them to another printer or class (using the lpmove command), or
cancel them (using the cancel command).

Removing the last remaining printer of a class automatically
removes the class as well. Removing a class, however, does not
remove printers that were members of the class. If the printer or
class removed is also the system default destination, the systcm no
longer has a default destination.

To remove a printer or class, enter the following command:
# lpadmin —-x printer-or-class-name

If you want to remove a printer from a class without deleting that
printer, enter the following command:

# lpadmin -p printer-name -r class-name
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Setting Other Printing Options

After you have added printers to your system, you may also want
to specify these optional pieces of information:

o Printer type

e Content type

o  Printer port characteristics
e Banner page

¢ Printer description

o Default printing attributes
o Printer destinations

This section contains procedures for specifying this information.

A printer type is the generic name for a printer. Typically it is
derived from the manufacturer’s name, such as 572 for the AT&T
572 Dot Matrix Printer. When you set up your system, you can
enhance its ability to serve your users by classifying, on the basis
of type, the printers available through the print service.

If your printer is capable of emulating more than one kind of
printer, you can assign several types to it. If you specify more
than one printer type, the LP Print Service uses one of them as
appropriate for each print request.
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While you are not required to specify a printer type, we
rccommend that you do so; when you specify a printer type, better
print services can be provided.

To specify a printer type, use the following command line:
# lpadmin -p printer—name -T printer-type-list

If you give a list of printer types, separate the names with
commas. If you do not define a printer type, the default
“unknown” is used.

The content types tell the LP Print Service what types of files can
be printed directly on each printer. Most printers can print files of
two types: the same type as the printer type (if the printer type is
defined) and the type simple, (meaning an ASCII file) which is
the default content type for all printers.

Some printers, though, can accept (and print properly) several
different types of files. When adding this kind of printer, specify
the names of the content types the new printer accepts by adding
these names to the list. (By default, the list contains only one
type: simple.) If you are adding a remote printer, list the content
types that have been established for it by the administrator of the
system on which it resides.

Procedure
To specify the list of content types, enter the following command:

# lpadmin -p printer—name -I content-type-list
The content—type-list is a list of names separated by commas or

spaces. If you use spaces to separate the names, enclose the entire
list (but not the —I) in quotes.
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Additional Information

Content type names may look a lot like printer type names, but
you are free to choose names that are meaningful to you and the
people using the printer. Remember the following restrictions:

e The names simple and any have particular meanings to the
LP Print Service; use them consistently.

e The name terminfo is reserved as a reference to all types of
printers.

o The names must contain no more than 14 characters and may
include only letters, digits, and underscores.

Figure 4-3 lists and describes some accepted content types.

Types Description

troff Device independent output from troff

otroff CAT typesetter instructions generated by BSD or
pre-System V troff (old troff)

tex DVI format files

plot Plotting instructions for Tektronix displays and
devices .

raster Raster bitmap format for Varian raster devices

cif Output of BSD cifpbt

fortran ASA carriage control format

postscript | PostScript language

simple ASCII file

Figure 4-3: Accepted content types

If the same content type is printable by several different types of
printers, you should use the same content type names when you
add those printers. Users can then use the same name to identify
the type of file they want printed regardless of the printing
destination.
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If you do not list the content types for each printer, the printer
type is used as the name of the content type the printer can handle.
If you have not specified a printer type, the LP Print Service
assumes the printer can print only files of content type simple.
This may be sufficient if you require users to specify the proper
printer explicitly and if files are properly prepared for the printer
before being submitted for printing.

The Default Content Type: simple

Files of content type simple are assumed to contain only two
types of characters, printable ASCII characters and the following
control characters:

backspace
Moves the carriage back one space, except at the beginning of
aline

tab
Moves the carriage to the next tab stop; by default, stops are
spaced every 8 columns on most printers

linefeed
Moves the carriage to the beginning of the next line (may
require special port settings for some printers—see “Specifying
Printer Port Characteristics™)

form feed
Moves the carriage to the beginning of the next page

carriage return
Moves the carriage to the beginning of the same line (may fail
on some printers)

If a printer can handle several types of files, including simple, you
must include simple in the content type list; the type simple is not
automatically added to any list you give. If you do not want a
printer to accept files of type simple, give a blank
content—-type-list, as follows:

# lpadmin -p printer-name -I “*
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NOTE: This section does not apply if you are making a remote
printer available to users on your system.

Printers connected directly to computers and those connected over
some networks require that the printer port characteristics be set
by the interface program. The standard interface program uses the
stty command to initialize the printer port, minimally setting the
following default characteristics shown in Figure 44

Default Meaning

9600 9600 baud rate

cs8 8-bit bytes

—cstopb 1 stop bit per byte

—parenb | no parity generation

ixon enable XON/XOFF flow control

—ixany allow only XON to restart output

opost post—process data stream as listed below:
—olcuc don’t map lower—case to upper—case
onler map linefeed into carriage-return/linefeed
—ocrnl don’t map carriage-return into linefeed
—onocr output carriage-returns even at column O
ni0 no delay after linefeeds

cr no delay after carriage—retumns

tab0 no delay after tabs

bs0 no delay after backspaces

vt0 no delay after vertical tabs

10 no delay after form—feeds
Figure 4-4: Default Printer Port Characteristics
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These default characteristics may be sufficient for your printers.
However, printers vary enough that you may have to set different
characteristics. See the description of the stty(1M) command in
the Reference Manual to find the co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>