

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Using File Systems

where command is the name of the command you are interested in. The

command responds by displaying each entry for the specified command.

Forexample, to display each entry for the system command, enter:
acctcom -n units

displays each entry for the system command units .

To display information about the number and size of input and output
counts, enter:

acctcom -i

The command displays basic program information plus the number of
characters and blocks transferred or read by each program.

To displayinformation about a program’s use of system resources, enter:
acctcom -h

The command displays the basic information plus the “use factor.” The

use factor is a number generated and used by the system to determine how

each process should be scheduled for execution. Processes with high use

factors use a high percentage of the system resources and are therefore
scheduled after processes with lower factors.
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Maintaining File Systems

5.1 Introduction

File system maintenance, an important task of the system manager, keeps
the XENIX system running smoothly, keeps the file systems clean, and
ensures adequate space for all users. To maintain the file systems, the sys-
tem manager must monitor the free space in each file system, and take
corrective action whenever it gets too low.

This chapter explains the file system maintenance commands. These com-
mands report how much space is used, locate seldom-used files, and
remove or repair damaged files.

5.2 Maintaining Free Space

The XENIX system operates best when at least 15% of the space in each file
system is free. In any system, the amount of free space depends on the size
of the disk containing the file system and the number of files on the disk.
Since all disks have a fixed amount of space, it is important to carefully
control the number of files stored on the disk.

If a file system has less than 15% free space, system operation usually
becomes sluggish. If no free space is available, the system stops any
attempts to write to the file system. This means that the user’s normal work
on the computer (creating new files and expanding existing ones) stops.

The only remedy for a file system which has less than 15% free space is to
delete one or more files from the file system. The following sections
describe strategies for keeping the free space available.

5.2.1 Strategies for Maintaining Free Space

The system manager should regularly check the amount of free space of all
mounted file systems and remind users to keep their directories free of
unused files. You can remind users by including a reminder in the message
of the dayfile /etc/motd. (Seethe section, “Changingthe /etc/motd File”
in Chapter 8).
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If the amount of free space slips below 15%, the system manager should:
1. Send asystem-wide message asking users to remove unused files.

2. Locate exceptionally large directories and files, and send mail to the
owner asking him to remove unnecessary files.

3. Locate and remove temporary files and files named core.
4. Clearthe contents of system logfiles.

Finally, if the system is chronically short of free space, it may be necessary
to create and mount an additional file system.

5.2.2 Displaying Free Space

You can find out how much free space exists in a particular file system with
the df (for “disk free’’) command. This command displays the number of
“blocks” available on the specific file system. A block is 512 characters (or
bytes) of data.

The df command hasthe form:
df specialfile

where specialfile can be the name of a XENIX special file corresponding to
the disk drive containing the file system (see Appendix A, “XENIX Special
Device Files”). If you do not give a special filename, then the free space of
all normally mounted file systemsis given.

For example, to display the free space of the root file system /dev/root,
enter:

df /dev/root

and press the RETURN key. The command displays the special filename
and the number of free blocks. You may compute the percentage of free
space by comparing the displayed value with the total number of blocksin
the file system. See Appendix A, “XENIX Special Device Files,” for a list
of the total blocks.

5.2.3 Sending a System- Wide Message

If free space is low, you may send a message to all users on the system with
the wall (for ““write to all”’) command. Thiscommand copies the messages
you enter at your terminal to the terminals of all users currently logged in.
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To send a message, enter:

wall
and press the RETURN key. Enter the message, pressing the RETURN key
to start a new line if necessary. After you have entered the message, press
Ctrl-d. The command displays the message on all terminals in the system.
To leave the wall command, press Ctrl-d. This removes the link to other
terminals.
5.2.4 Displaying Disk Usage
You can display the number of blocks used within a directory by using the
du command. This command is useful for finding excessively large direc-
tories and files.
The ducommand hasthe form:

du directory
The optional directory must be the name of a directory in a mounted file
system. If you do not give a directory name, the command displays the

number of blocks in the current directory.

For example, to display the number of blocks used in the directory
/usr/johnd, enter:

du /usr/johnd
and press the RETURN key. The command displays the name of each file
and directoryin the /usr/johnd directory and the number of blocks used.
5.2.5 Displaying Blocks by Owner

You can display a list of users and the number of blocks they own by using
the quot (for “quota”) command. The command has the form:

quot specialfile
The specialfile must be the name of the special file corresponding to the
disk drive containing the file system (see Appendix A, “XENIX Special
Devices Files).

For example, to display the owners of files in the file system mounted on
the disk drive /dev/fd1, enter:

quot /dev/fdl
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and press the RETURN key. The command displays the users who have
filesin the file system and the number of blocks in these files.

5.2.6 Mailing a Message to a User

If a particular user has excessively large directories or files, you may send a
personal message to the user with the mail command.

To begin sending a message through the mail, enter:
mail login- name

and press the RETURN key. The login- name must be the login name of the
recipient. To send a message, enter the message, press the RETURN key,
and then press Ctrl-d. If the message has more than one line, press the
RETURN key at the end of each line. The mail command copies the mes-
sage to the user’s mailbox, where he may view it also by using the mail com-
mand. Seethe XENIX User’s Guide for details.

5.2.7 Locating Files
You may locate all files with a specified name, size, date, owner, and/or
last access date by using the find command. The command is useful for
locating seldom-used and excessivelylarge files.
The find command has the form:

find directory parameters
The directory must be the name of the first directory to be searched. (It will
also search all directories within that directory.) The parameters are spe-
cial names and values that tell the command what to search for (see find
(C) in the XENIX Reference Manual for complete details). The most useful
parameters are:

-name file

-atime number

~print
The -name parameter causes the command to look for the specified file.
The - atime parameter causes the command to search for files which have

notbeen accessed for the number of days. The - print parameter causes the
command to display the locations of any files it finds.
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Forexample, to locate all files named core in the directory /usr, enter:
find /usr -name core -print

and press the RETURN key. The command displays the locations of all files
it finds.

5.2.8 Locating core and Temporary Files
You can locate core, and temporary files with the find command.

A core file contains a copy of a terminated program. The XENIX system
sometimes creates such a file when a program causes an error from which it
cannot recover. A temporary file contains data created as an intermediate
step during execution of a program. These files may be left behind if a pro-
gram contained an error or was prematurely stopped by the user. The
name of atemporaryfile depends on the program that created it.

In most cases, the user has no use for either core or temporary files, and
theycan be safelyremoved.

When searching for core or temporary files, it is a good idea to search for
files which have not been accessed for a reasonable period of time. For
example, to find all core files in the /usr directory which have not been
accessed for a week, enter:

find /usr -name core -atime +7 -print

and press the RETURN key.

5.2.9 Clearing Log Files

The XENIX system maintains a number of files, called log files, that con-
tain information about system usage. When new information is generated,
the system automatically appends this information to the end of the
corresponding file, preserving the file’s previous contents. This means the
size of each file grows as new information is appended. Since the log files
can rapidly become quite large, it is important to periodically clear the files
by deleting their contents.

You can clearalog file by entering:

cat < /dev/null > filename
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where filename is the full pathname of the log file you wish to clear. A log
file normally receives information to be used by one and only one program,
so its name usually refers to that program. Similarly, the format of a file
depends on the program that uses it. See Appendix B, “XENIX Files and
Directories,” for descriptions of the logfiles.

In some cases, clearing a file affects the subsequent output of the
corresponding program. For example, clearing the file /etc/ddate forces
the next backup to be a periodic backup (see Chapter 6, “Backing Up File
Systems”).

5.2.10 Expanding the File System

If free space is chronically low, it may be to your advantage to expand the
system’s storage capacitybycreating and mounting a new file system. Once
mounted, you may use this new file system for your work, or even copy user
or system directories to it.

A chronic shortage of space usually results from having more users on the
system than the current hard disk can reasonably handle, or having too
many directories or files. In either case, creating a new file system allows
some of the users and directories to be transferred from the hard disk, free-
ing a significant amount of space on the existing file system and improving
system operation. For details about creating and mounting file systems,
see Chapter 4, “Using File Systems.”

5.3 File System Integrity

Since file systems are normally stored on hard and floppy disks, occasional
loss of data from the file system through accidental damage to the disks is
not unusual. Such damage can be caused by conditions such as an
improper system shutdown, hardware errors in the disk drives, or a worn
outdisk.

Such damage usually affects one or two files, making them inaccessible. In
very rare cases, the damage causes the entire file system to become inacces-
sible.

The XENIX system provides a way to restore and repair a file system if it has
been damaged. The fsck (for “file system check”) command checks the
consistency of file systems and, if necessary, repairs them. The command
does its best to restore the information required to access the files, but it
cannot restore the contents of a file once they are lost. The only way to
restore lost data is to use backup files. For details about backup disks, see
Chapter 6, “Backing Up File Systems.”
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5.3.1 Repairing the File System

You can repair afile system with the fsckcommand. The command has the
form:

fsck specialfile

The specialfile must be the name of the special file corresponding to the
disk drive containing the file system (see Appendix A, “XENIX Special
Device Files™).

For example, to check the file system on the disk in the disk drive /dev/fd1,
enter:

fsck /dev/fdl

and press the RETURN key. The program checks the file system and
reports onits progress with the following messages.

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

** Phase 3 - Connectivity

** Phase 4 - Reference Counts

** Phase 5 - Check Free List

If a damaged file is found during any one of these phases, the command
asks if it should be repaired or salvaged. Enter y to repair a damaged file.
You should always allow the system to repair damaged files even if you have
copies of the files elsewhere or intend to delete the damaged files.

Note that the fsck command deletes any file that it considers too damaged
to be repaired. If you suspect a file system problem and wish to try to save
some of the damaged file or files, check other possible remedies before you
invoke the command.

5.3.2 Automatic File System Check

The XENIX system sometimes requests a check of the file system when you
first start it. This usually occurs after an improper shutdown (for example,
after a power loss). The file system check repairs anyfiles disrupted during
the shutdown. For details, see the section “Cleaning the File System” in
Chapter?2.
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Backing Up File Systems

6.1 Introduction

A file system backup is a copy, on floppy disk, of the files in the root direc-
tory and other regularly mounted file systems. A backup allows the system
manager, when logged in as root or sysinfo to save a copy of the file system
as it was at a specific time. The copy may be used later to restore files that
are accidentally lost or temporarily removed from the file system to save
space.

This chapter explains how to create backups of the root directory and
other file systems, and how to restore files from the backups.

6.2 The Sysinfo Account

Always use the sysinfo account whenever you make or restore backups.
This is because:

® You should always perform backups using the same user and group
ID, and;

® sysinfo hasrestricted root permissions for backups.

If you try to create backups as an ordinary user, you do not have access per-
missions for all files. If you make backups as root you may accidentally
destroy files because root can do amything at all.

The sysinfo account solves this dilemma by having restricted root permis-
sions. The sysinfo user can read all files but may overwrite only those
owned by sysinfo.

The sysinfo account is already set in /etc/passwd. Only root can become
sysinfo, and only then using the su(C) command. No one may log in as
sysinfo.

6.3 Strategies for Backups

The system manager should back up the root directory (and any other
mounted file systems) on a regular basis. In particular, the manager should
make daily copies of all files modified during the day, and should make
periodic (e.g., weekly) copies of the entire root directory and other
mounted file systems.

The XENIX system offers three ways to back up file systems, the sysadmin
program and the tar and cpio commands.

The sysadmin program is a formal maintenance program for systems that

require a rigorous schedule of file system backups. The program automati-
cally locates modified files, copies them to backup media, and optionally
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produces a list of the files. If your system has many users and a large
number of files that are modified daily, use sysadmin to make regular back-
ups. :

The tar command is useful on systems with one or two users, or on any sys-
tem where ordinary users wish to make personal copies of their directories
and files. The command lets the system manager or user choose the files
and directories to be copied. The command does not, however, automati-
callylocate modified files.

The cpio command is similar to the tar command. Refer to cpio(C) in the
XENIX Reference.

A typical backup schedule includes a daily backup once a day and a
periodic backup once a week. A daily backup copies only those files
modified during that day; a periodic backup copies all files in the file sys-
tem. The appropriate schedule for a system depends on how heavily the
system is used, and how often files are modified. In all cases, a periodic
backup should be done atleast once a month.

The system manager should schedule backups at times when few (if any)
users are on the system. This ensures that the most recent version of each
fileis copied correctly.

A regular schedule of backups requires a large number of floppy disks and
adequate storage for the disks. Daily backups should be saved at least two
weeks; periodic backups should be saved indefinitely. Disks should be
properly labeled with the date of the backup and the names of the files and
directories contained in the backup. After a backup has expired, the disk
may be used to create newbackups.

Note

If the number of floppies needed for making backups grows too
large, the system manager can use the backup command instead of
sysadmin. backup is called by sysadmin and by using backup
directly, the system administrator can tailor the number of floppies
used to fit the needs of the individual site. Refer to backup(C) in the
XENIX Reference.
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6.4 Using the sysadmin Program

The sysadmin program performs daily and periodic backups, lists backup
files, and restores individual files from backup disks. The program
presents each task as an item in a menu. To perform a task, simply choose
the appropriate item from the menu and supply the required information.

6.4.1 Creating Backups

To create backups with the sysadmin program, youneed several formatted
floppy disks. The exact number depends on the number of files to be
copied; for example, some periodic backups require as many as nine disks.
For details on how to format a floppy disk, see the section “Formatting
Floppy Disks” in Chapter 4.

To create abackup, follow these steps:
1. Login asthe super-user.
2. Enter:
sysadmin

and press the RETURN key. The program displays a file system
maintenance menu.

File System Maintenance
Type 1tododailybackup

2todo aperiodicbackup

3togetabackup listing

4torestore afile

5to quit

3. Enter ] foradailybackup or 2for a periodic backup. Then press the
RETURN key. Note that if the system has never had a periodic
backup, it automatically performs one, even if you have chosen a
dailybackup.

4. Insert a floppy disk in drive 1, wait for the drive to accept the disk
(all drive noise should stop), and press the RETURN key. The sys-
tem displays the current date and the date of the last backup (it
displays “the epoch” if there has been no backup). The system then
begins to copy files to the floppy disks. If the disk runs out of space,
the program displays the message:

Change volumes
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5. Remove the first disk and insert a new disk. Wait for the drive to
accept the disk, then press the RETURN key. The program contin-
ues to copy files to the new disk. Repeat this step until the program
displays the message:

DONE

When doing a periodic backup, you may need to repeat the last step several
times before the backup is complete. You should label each disk as you
remove it from the disk drive. For example, label the first disk “Volume
17, the second “Volume 2”°, and so on.

6.4.2 Getting a Backup Listing

You can keep a record of the files you have backed up by invoking the
sysadmin program and selecting the third item in the menu. The program
copies the names of all files from the backup disks to the temporary file
/tmp/backup.list. This listing is especially convenient if you keep detailed
records of the files copied in each backup. The backup listing is available
after every daily or periodic backup.

To get the listing, follow these steps:
1. Login asthe super-user.
2. Enter:
sysadmin

and press the RETURN key. The program displays the system
maintenance menu.

3. Enter 3 and press the RETURN key. The program prompts you to
reinsert the backup disks in the same order that you inserted them
during the backup.

4. Insert the first disk, wait until the drive accepts the disk, then press
the RETURN key. The program automatically reads the filenames
off the backup disk and places them in the list file. When the pro-
gram hasread all the names, it asks for the next disk.

5. Remove the first disk and insert the next. Wait for the drive to

accept the disk and press the RETURN key. Repeat this step until all
disks have been read. .

6-4



Backing Up File Systems

You may produce a printed copy of the backup list by printing the list at the
lineprinter. Enter:

Ipr /tmp/backup.list

and press the RETURN key. To save space after printing the file, you
should remove it from the /tmp directory with the rm command.

6.4.3 Restoring a Backup File

You can restore files from the backup disks by invoking the sysadmin pro-
gram and selecting the fourth item in the menu. You will need the com-
plete set of backup disks containingthe latest version of the file you wish to
restore. You will also need the “full pathname” of the file you wish to
restore. Thisis the name given for thefile in the backup listing.

To restore afile, follow these steps:
1. Login asthe super-user.
2. Enter:
sysadmin

and press the RETURN key. The program displays the file system
maintenance menu.

3. Enter 4 and press the RETURN key. The program prompts you to
enter the full pathname of the file you wish to restore.

4. Enter the pathname and press the RETURN key. The program
prompts for another pathname.

5. Repeat step 4 to enter another pathname, or press the RETURN key
to continue the program. If you press the RETURN key, the pro-
gram prompts you to insert the first disk in the backup set.

6. Insertthe firstdisk in the set of backup disks (volume 1), wait for the
drive to accept the disk, and press the RETURN key. The program
displays the inode numbers of the files you have given, then prompts
for the volume number of the backup disk containing the files.

7. Insert the disk havingthe correct volume number, enter the volume
number, and press the RETURN key. The program searches the
disk for the specified files. If found, the files are copied to your
current directory. If not found, the program prompts for the next
volume.
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8. Repeat step 7 until all files have been found and copied.

The sysadmin program does not restore thefile’s originalname. Instead, it
names the file a unique number called an “inode” number. You can
restore the file’s original name using the mv (for “move’”) command:

mv inode filename

inode is the name given to the file by sysadmin. filename is the new name
you want for the file. For example, to restore a file
lusr/johnd/projects.june from 224, enter:

mv 224 /usr/johnd/projects.june

6.5 Using the tar Command

The tar command copies specified files and directories to and from floppy
disks. On systems with one or more users, it gives the system manager a
direct way to make backup copies of the files modified during a day. On
systems with many users, it gives ordinary users a way to make personal
copies of their own files and directories.

6.5.1 Copying Files to a tar Disk

You can copy a small number of files or directories to a floppy disk with the
tarcommand. The command has the form:

tar cvf specialfile files

The specialfile must be the name of the special file corresponding to a disk
drive (see Appendix A, “XENIX Special Device Files””). The drive must
contain a formatted disk. The files are the names of the files or directories
you wish to copy.

To use the tar command, you need a formatted floppy disk and the names
of the files and/or directories you wish to copy. For details about how to
format a disk, see the section “Formatting Floppy Disks” in Chapter 4. If
you give a directory name, the command copies all files in the directory
(including subdirectories) to the disk.
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For example, to copy the files a, b, and ¢ to the disk in the disk drive
/dev/fdl, enter:

tar cvf /dev/fdl a b ¢

and press the RETURN key.

6.5.2 Restoring Files From a tar Disk

You may also use the tar command to restore files from a disk. The com-
mand simply copies all files on the disk to your current directory. In this
case, the command has the form:

tar xvf specialfile

The specialfile must be the name of the special file corresponding to the
disk drive containingthe tar disk.

For example, to restore files from the disk in the drive /dev/fd1, enter:
tar xvf /dev/fd1

and press the RETURN key. The command copies files on the disk in the
drive to the current directory.

Since the tar command copies files only to the current directory, make sure

you are in the desired directory before you invoke the command. Youcan
change to the desired directory with the cd command.
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Using Peripheral Devices

7.1 Introduction

One important task of the system manager is to add peripheral devices
such as terminals, hard disks, and lineprinters to the system. Addingthese
devices lets more users access the system, gives extra storage space for
user’s files and directories, and adds to the system’s overall capabilities.

To add a peripheral device, the system manager must make the physical
connection between the device and the computer, then use the correct sys-
tem commands to enable the device for operation. This chapter explains
how to do this and how to maintain the devices once they are added.

Note that all physical connections between a device and the system are
device-dependent. For information about these connections, see the
hardware manual provided with the device and your computer.

7.2 Using Multiscreen

The multiple screen feature uses the console and /dev/tty [02...10] device
files. These device files provide character I/O between the system and the
computer’s screen and keyboard. The actual number of multiscreens
available depends upon the amount of memory in your personal computer
and is displayed when the system boots. There are generally between two
and six multiscreens enabled.

Each multiscreen (device file) is independent of the rest, so you can login
and run programs on each screen. Output from programs is saved in a
screen buffer, and when you switch back to a screen, you see the latest
screenfull of output. If you stop output to a screen, for example by enter-
ing Ctl-s, this affects only that screen. Output continues on all the other
screens.

Although all of the multiscreens may be open and active at the same time,
only one can be seen at any given time. The selected multiscreen is the ter-
minal currently “connected” to the keyboard. Rotate through the screens
by pressing Ctrl-PrtSc (using the Ctrl key and the PrtSc key. Any active
screen may be selected by pressing alt- Fn where Fn is one of the ten func-
tion keys on the farleft side of the keyboard. For example, entering:

alt-Fé6

switches you to screen 6, correspondingto /dev/tty 06. Refer to the XENIX
Reference for more on multiscreen(HW) and console(M).

Note that error messages from the kernel appear on the console screen. In
such cases, the console screen displays instead of the current screen.
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The system displays the number of multiscreens available on boot. This
number is determined by the amount of memory in your computer. Do not
try to use more than the auto-configured number of screens.

7.3 Adding a Terminal

You can give two or more users simultaneous access to the system by
adding extra terminals. You can add a terminal by connecting it to an RS-
232 serial line on the system and enabling it with the enable(C) command.
Many different terminals work well with the XENIX operating system. A
short list of recommended models is given in terminals (M) in the XENIX
Reference Manual.

Before you add a terminal, you must knowhow to connect the terminalto a
serial line on the computer. You also need to know the name of the serial
line. Physical connections for the terminal are usually explained in the
terminal’s hardware manual. The names of the system’s available serial
lines are given in Appendix A, “XENIX Special Device Files.” Once a ter-
minal has been connected, you may then enable the terminal for use with
the enable command.

To add a terminal, follow these steps:

1. Using the recommended procedure in the terminal’s hardware
manual, connect the terminal to one of the computer’s RS-232
serial lines. Make sure that the terminal is compatible with the line
configuration.

2. For multi-port expansion cards, you must use the mkdev(C) pro-
gram to create more than the default number of ports. See
mkdev(C)in the XENIX Reference Manual.

3. Login asthe super-user.

4, Use the enable command to enable the terminal. The command
hastheform:

enable specialfile
where specialfile is the name of the serial line to which the terminal is
attached. This name depends on your system’s configuration (see
Appendix A, “XENIX Special Device Files”). For example, the
command

enable /dev/ttyla

enables the terminal connected on serial line /dev/ttyla.
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5. Turn on the power to the terminal and press the RETURN key
several times. The system should display a “login:” message. When
itdoes, youmaylogin and begin work.

If no “login:” message appears on the screen, if random characters

appear, or if the terminal does not respond to your attempt to login, you

may need to change the baud rate (or line speed) of the terminal to match
the serial line. You can change the baud rate with the stty(C) command
described in the next section.

When using the enable command, make sure that you wait a full minute
between each use of the command. Failure to do so can cause a system
crash.

7.4 Setting Terminal Lines

Your XENIX system can adaptitself to several different terminal baud rates
and settings. The same program that displays the login message, getty(C),
reads these terminal line values from a table, trying each settinguntil one is
successful, and the user can log in to the system. This table provides
several default settings for different kinds of terminals lines.

On your XENIX system, getty automatically executes as part of the login
process. The table of terminal settings is found in a file called
letc/gettydefs. You can edit gettydefs to add different sets of terminal
characteristics or to change the existingones.

7.4.1 The gettydefs File
The file /etc/gettydefs contains the information that getty uses to set up ter-
minal line characteristics such as baud rate. The file is in the form of a

table. Eachtable entryis divided into five fields. These fields include:

label# initial-flags # final- flags #
login- prompt #next- label[#login program]

where:
label Identifies the gertydefs entry to getty. This could be a
number or aletter. label corresponds to the line mode
field in /etc/ttys. init passes the line mode to getty as
an argument.
initial- flags Sets terminal line characteristics when getty first

establishes the connection. getty recognizes the flags
listed in tty(M), XENIX Reference Manual. Often the
only flag in this field is the one setting the baud rate.
For example, B300 would set the speed to 300.
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final- flags

login- prompt

next-label

login- program

Sets the terminal line characteristics just before getty
executes login. These flags describe the operating
characteristics for the line. The baud rate (B) is set
again. Other common flags include SANE (a compo-
site flag that sets a number of terminal characteristics
to reasonable values), TAB3 (expands tabs with
spaces), IXANY (enables any character to restart
output), and HUPCL (hangs up line on final close).
Flags can be entered in any order.

Contains the login prompt message that greets users.
This field is printed exactly as it is entered including
spaces and tabs. The ‘@’ in the login-prompt field is
expanded to the first line in the file /efc/systemid
(unless the ‘@’ ispreceded bya V).

Several character sequences are recognized, includ-
ing:

\n Line feed \t Tab
\r Carriagereturn \f  Formfeed
\v Vertical tab \b  Backspace

\nnn (3 octal digits)
The specified
ASCII charac-
ters

Identifies the next label in gettydefs for getty to try if
the current one is not successful. getty tries the next
labelif a user presses the BREAK key while attempting
to log in to the system. Groups of entries, such as
dial-up or TTY lines, should form a closed set so that
getty cycles back to the original entry if none of the
entries is successful.

The name of the program which actually logs users

-onto XENIX. The default program is /etc/login.

If preceded by the keyword “AUTO,” getty does not
prompt for a username, but instead uses its first argu-
ment as the username and immediately executes the
login-program

Each field is separated by pound sign (#), and each entry in gettydefs is
separated by ablank line.
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An entryin gettydefs mightlook like this:
4# B1200 # B1200SANE TAB3 HUPCL #Login: #2#AUTO

The number 4identifies this entry to getty. In the nextfield, the baud rateis
set to 1200. The final settings in the third field include the baud rate
(B1200), SANE (a composite flag for a number of characteristics), and
HUPCL (hangs up line on final close). The login prompt appears as
“Login:”, and if this setting is not successful, getty proceeds to label 2 in
gettydefs. AUTO attempts to login the user “/dev/console (or other tty)”’
executing /etc/login.

If the last entry also contains a filename, that login program is executed.
(Note that the filename and the corresponding login program are user
created.) For example, including a file such as /etc/dial_login for aline con-
nected to a modem can be used. It would set the user ID, acquire a pass-
word, validate the user, and then become the user. It could possibly
require a password for the system in addition to an account password and
even have a special set of login environment variables included in
letc/default/dial_login.

7.4.2 Changing the gettydefs File

The file /etc/gettydefs already exists on your XENIX system and has sets of
entries for the operator’s console, dial-up lines, and terminal lines. These
different sets correspond to line mode settings in /etc/ttys. The init pro-
gram passes the line mode as an argument to getty.

You can edit gertydefs to add new terminal settings or to change existing
ones. For example, the settings for terminal lines on your XENIX system
mightlook like this:

1# B2400 # B2400 SANE IXANY TAB3 #@!login: #2
2# B4800 #B4800 SANE IXANY TAB3 #@!login: #3
3# B9600 # B9600 SANE IXANY TAB3 #®@!login: #1

To change the sample gettydefs file so that the first baud rate getty attempts
is 1200, do the following:

1. Enteratexteditorto editthe first line of the file gettydefs.
2. Change the second and third fields from B2400to B1200.
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3.

Exitthe text editor, saving gettydefs.

The sample file should look like this:

1# B1200 # B1200 SANE IXANY TAB3 #@!login: #2
2# B4800 #B4800 SANE IXANY TAB3 #@!login: #3
3# B9600 # B9600 SANE IXANY TAB3 #@!login: #1

You can also add additional terminal line settings to gettydefs. Flags and
permissible values for terminal settings are listed in tty (M), XENIX
Reference Manual.

When you add a new entry, be sure that the groups of entries in gettydefs
form a closed set, so the next- label field of the last entry directs getty back
to the first entry in the group.

To add an entry for abaud rate of 300 to the preceding sample gettydefs file,

follow these steps:

1. Enteratext editor to edit the file /etc/gettydefs.

2. Locate the point where you want to insert the new settings for gez-
tydefs. The order of the entries does not matter; getty only looks for
the label. In this example, the new entry will be the last entry in the
file.

3. Insert a carriage return after the last line in the file and enter the fol-
lowingon a new line:

4#B300 # B300 SANE IXANY TAB3 #@!login: #1

4. To incorporate label 4 into the set of labels, change the next label
field forentry3to 4:

3# B4800 # B4800 SANE IXANY TAB3 #@!login: #4
gettyisnow directed from label 3to 4, and then back to 1.
5. Exitthetexteditor, savingthe revised gettydefs file.
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The new gettydefslooks like this:

1# B1200 # B1200 SANE IXANY TAB3 #@!login: #2
2# B4800 #B4800 SANE IXANY TAB3 #@!login: #3
3# B9600 # B9600 SANE IXANY TAB3 #@!login: #4
4# B300 # B300 SANE IXANY TAB3 #@!login: #1

7.4.3 Checking the Terminal Settings

Each time you change the terminal line settings or add new entries to gez-
tydefs, you should check to make sure that the new values that make sense
to getty. To do this you use the command getty with the check option, -c,
and the filename.

For example, to check gettydefs, enter:

getty -c /etc/gettydefs

If any of the values and settings in gettydefs are not permitted, getty -¢
displays them on your terminal screen.

For more information on getty and gettydefs, see getty(M) and
gettydefs(F), XENIX ReferenceManual.

7.5 Changing Serial Line Operation

Whenever you enable a terminal with the enable command, the system
automatically sets the operating characteristics of the serial line to a set of
default values. Sometimes these values do not match the values used by
the terminal and, therefore, must be changed to allow communication
between the system and the terminal. You can display and change the
operating characteristics of a serial line with the stty (for “set tty’”) com-
mand.
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You can display the current operating characteristics of a serial line by
entering:

stty

at the terminal connected to that line. If itisimpossible to login at that ter-
minal, you may use another terminal to display the characteristics. Login
asthe super-user at another terminal, and enter:

stty <specialfile

where specialfile is the name of the device special file corresponding to the
serial line (see Appendix A, “XENIX Special Device Files”). For exam-
ple, the command:

stty </dev/ttyll

displays the current characteristics of the serial line named /dev/tty11. The
command displays the baud rate, the parity scheme, and otherinformation
about the serial line. The meaning of this information is explained in
stty(C) in the XENIX Reference Manual.

One common change to a serial line is changing the baud rate. Thisis usu-
ally done from a terminal connected to another serial line since changing
the rate disrupts communication between the terminal and system. Before
you can change the rate, you need to know the current baud rate of the ter-
minal (review the terminal’s hardware manual to see how to determine the
terminal’s current rate). Once you have the baud rate, login as the super-
user at the other terminal, and enter:

stty baud-rate <specialfile
where baud- rate is the terminal’s current baud rate, and specialfile is the
name of the device special file corresponding to the serial line you wish to
change. The baud rate must be in the set 50, 75, 110, 134, 150, 200, 300,
600, 1200, 2400, 4800, and 9600. For example, the command:

stty 9600 </dev/ttyll

changes the baud rate of the serial line /dev/tty11 to 9600. Note that the
“less than” symbol (<) is used for both displaying and settingthe serial line
from another terminal.

Another common change is changing the way the system processes input
and output through the serial line. Such changes are usually made from the
terminal connected to the serialline. For example, the command:

stty tabs
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causes the system to expand tabs with spaces (used with terminals which do
notexpand tabs on their own), and the command:

stty echoe

causes the system to remove a deleted character from the terminal screen
when youback over it with the BACKSPACE key.

Note that the stty command may also be used to adapt a serial line to an
unusual terminal, to another type of serial device which requires parity gen-
eration and detection, or special input and output processing.

For a full description of this command, see stty(C) in the XENIX Reference
Manual.
7.6 Setting the Terminal Type

The XENIX system requires that an enabled terminal’s type be clearly
defined before any work is done at the terminal. You can set the terminal
type by assigning the type to the TERM variable, a special XENIX system
variable that associates the terminal you are using with a list of characteris-
tics given in the /etc/termcap file. The characteristics tell the system how to
interpret your terminal’s keys and how to display data on your terminal’s
screen.

The TERM assignment has the form:

TERM=termtype ; export TERM
The termtype mustbe one of the names associated with one of the terminals
defined in the /etc/termcap file. The assignment must be entered at the ter-

minal whose type you are setting.

For example, to set the terminal type to “ansi”, go to the terminal you wish
to set, enter:

TERM=ansi ; export TERM
and press the RETURN key.

If you are not sure which name you may use for termtype, you can view the
names by displaying the /etc/termcap file. To display the file, enter:

cat /etc/termcap
and press the RETURN key. Since the file is very large, you will need to use

the Ctrl-s key to stop the display at every full screen. You may view more
of the file by pressing the Ctrl-q key or the Spacebar.
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You can let the system define the terminal type automatically whenever you
login by including the TERM assignment in your . profile file (see Chapter 8
“Solving System Problems” under “Changingthe . profile File”).

If you do let the system set the terminal type be careful when logging in on
terminals that are not the same as your normal terminal. The XENIX sys-
tem has no way of checking whether or not the terminal assignment is
correct for the given terminal and assumes that it is the same as your nor-
mal terminal. Ifitisnot, youmust set the terminal type manually.

7.7 Removing a Terminal
From time to time it may be necessary to remove a terminal from the sys-
tem, for example, if you wish to replace it with some other device. Before
you can remove a terminal, you must disable it with the disable(C) com-
mand.
To remove aterminal, follow these steps:

1. Turn off the power to the terminal.

2. Login as the super-user at another terminal.

3. Use the disable command to disable the terminal. The command
hastheform:

disable specialfile

where specialfile is the name of the serial line to which the terminalis
attached. Forexample, the command:

disable /dev/ttyll
disables the terminal connected to serial line /dev/tty11.
4. Disconnectthe terminal from the system.

The serial line previously connected to the terminal is now free to accept
another device.

When using the disable command, make sure that you wait a full minute

between each use of the command. Failure to do so can cause a system
crash.
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7.9 Configuring Serial Ports

If you are adding a multi-port expansion card, new device files must be
created for the additional ports. /etc/mkdev serial calls an interactive

program, serinit, which initializes the serial ports on the installed card.

To configure the additional ports, follow these steps:

1. Install the expansion, card, then boot the system and enter system
maintenance mode.

2. Whenyou are in system maintenance mode, enter:
/etc/mkdev serial

3. Thisinvokes serinit, which begins with the following display:

You would like to install a:
1. 1 port card
2. 4 port card
3. 8 port card

Select an option or enter ’q’ to quit:

Enter the appropriate number and press RETURN. The program
will respond with the following menu (if your system has two slots,
only COM 1and 2 appear):

The card is configured as:

1. COM1
2. COM2
3. COM3
4. COM4

Select an option or enter ’h’ for help or ’q’ to quit:

If you select “h”, a table is displayed containing ports, card types,
I/O and status addresses.

Enter the appropriate number and press RETURN. After accepting

the selected port, serinit will display messages indicating the new
ports that have been configured and their modem control

7-11



XENIX Operations Guide

counterparts. For example, tty2a and tty2A refer to the same serial
port, but tty2A has modem control, whereas tty2a refers to the same
port without modem control. Do not attempt to access them simul-
taneously.

The port configuration process is now complete.

The serial ports must also be defined in the system configuration. Check
your hardware manual to determine how your system is configured, via a
cmos database or by switch settings on the main system board. If your sys-
tem is configured using a cmos database, the ports are defined in the data-
base (see cmos(HW)). Otherwise, define the ports by setting the proper
switches on the main system board. Refer to your hardware manual for the
settings. Note: You will get an error message if an attempt is made to to
access a serial port that has notbeen installed and defined.

7.10 Setting Up a Serial Console

You can configure a serial device as the system console rather than the
display adapter. The boot progrem sets the default console atboot time in
the following manner:

1. boot reads /etc/default/boot and looks for the entry SYSTTY=x
where x specifies the system console device.

2. If SYSTTY is not found or /etc/default/boot is unreadable, boot
checksfor adisplay adapter and designates it as the system console.

3. I no display adapter is found, boot looks for ttyla, sets the serial
port to 9600baud, 8 databits, 1 stop bit, and no parity, and usesit as
the system console.

If you wish to use a serial console, simply create an entry in
letc/default/boot as follows:

SYSTTY=x
where x is “0” or “1”, for the display adapter or COM1 serial port,

respectively. You can also use the command systty=x at the boot prompt
to change the system console device. Note that this command does not
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create or change an SYSTTY entryin /etc/default/boot.

7.11 Modem Usage under XENIX

7.11.1 Serial Lines

XENIX supports modem control on serial ports. The following device
names refer to the serial ports with and without modem control.

Device: Function:

/dev/ttyla  mainserial adapter without modem control.
/dev/ttylA  main serial adapter with modem control.
/dev/tty2a  alternate serial adapter without modem control.
/dev/tty2A  alternate serial adapter with modem control.

/dev/ttyla and /dev/ttylA refer to the same serial port (likewise for
/dev/tty2a and /dev/tty2A). The operating system uses different device-
driver subroutines for each. Never attempt to use both modem and non-
modem control ports at the same time or you will see the warning:

“cannot open: device busy”

For systems including multi-port serial cards, the devices /dev/tty[1,2][a-
m] refer to use without modem control, and the devices /dev/tty[1,2]{A- M]
refer to use with modem control.

7.11.2 Dialing Out From Your Computer

The cu(C) and uuep(C) utilities are used to call remote systems and
transfer data under XENIX . The file /usr/lib/uucp/L-devices (referred to
as L-devices) contains information used by these programs to determine
the characteristics of a particular serial line. The L-devices file comes set
for the most common uses of cu and uucp.

The L-devices file contains lines which specify the device for the line, the
call-unit associated with the line (Ofor direct lines), and the baud rate, that
are to be used byuucp. The following table shows example L- devices lines
for various types of connections (direct or modem).
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For Outgoing Calls
Serial Line Ceonnection L-devices line
main serial adapter (direct) DIR ttyla O 1200%*
main serial adapter (modem) ACU ttylA ttylA  1200*
alternate serial adapter | (direct) DIR tty2a O 9600*
alternate serial adapter | (modem) ACU tty2A  tty2A  300*

* example baud rate. Substitute the baud rate for your machine
ormodem.

Direct hookups depend on the baud rate setting of the login on
the remote machine.

Modem hookups depend on the capability of your modem and
the modem you are dialing.

Modem control devices should be used with lines connected to modems.

Note that these L- devices lines are compatible alternatives; they can exist
in your L-devices file at the same time.

It is best to disable a line login before a dial-out program uses it. (See the
section on “Shared Dial-In/Dial-Out”.) To disable aline, enter:

disable rty
This command disables /dev/tty1a for dialing out:
disable /dev/ttyla

To invoke cu for adirect line, enter:

cu dir
cu will select the first device from the L- devices file that matches the con-
nection type, (DIR or ACU) and the speed. The default speed is 1200
baud. Toselect a specific line usethe -1option. For example:

cu -1 tty2a dir

This makes specific use of tty2a. To request a speed other than the default
(1200), request use the - s option:

cu -s 9600 dir
This will find the first direct, 9600baud line, in this case tty2a.
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For dialing, both cu and uucp use the ﬁl&/usr/lib/uucp/dial, an executable
C program. This program dials a Hayes~ Smartmodem 1200 or Smartmo-
dem 1200B (a plugin modem card).

If you are using a Hayes® Smartmodem 2400, the dialer program you will
need to use is in /usr/lib/uucp/dialHA24. To replace the default dialer
with the 2400 version, use the following commands:

cd /usr/lib/uucp
In dialHA?24 dial

The source for the default dial and a makefile for recompiling the source
program. are included in the directory /usr/lib/uucp. If you have any other
kind of modem, you can modify either of the two source files and create
your own dial program.
To replace the dial program with another program, follow these steps:
1. Change directoryto /usr/lib/uucp:
cd /usr/lib/uucp

2. Enter:
make
and press RETURN.

3. When the make is finished, you will have a new /usr/lib/uucp/dial
program.

The dialer program can also be a sh(C) script.

When you are hooking up your modem, or any other device, make sure
that serial wires connected to your computer are not left hanging. An
unterminated line connected to your computer can considerably reduce
system performance. Unplug a modem wire at the computer. Three-wire
cables are not sufficient when using modems. Several other pins must be
connected for the modem to operate properly. If you are unsure as to what
to use, aribbon cable that connects all pins will work correctly.
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7.11.3 Dialing Into Your Computer Under XENIX

To allow dialing into your computer, you must enable a serial line that
recognizes modem control signals, with the enable(C) command. When
using the enable command, make sure that you wait a full minute between
each use of the command. Failure to do so may send too many signals to
the init(C) program, which will then terminate. If init terminates, no new
logins are possible.

To use the main serial adapter, enter:

disable ttyla
enable ttylA

Or, for the the alternate serial adapter, enter:

disable tty2a
enable tty2A

Note that ttylA and ttyla refer to the same (main) serial line, and tty2A
and tty2arefer to the same (alternate) serial line. Do not use the same line
in both its modem and non-modem invocations at the same time as this
will cause an error.

7.11.4 Shared Dial-In/Dial- Out

XENIX supports the use of dial-in and dial-out on the same modem line,
without havingto disable the login.

When a dial-out program is using the line, the login will be disabled. If
someone is logged in on a line when a dial-out program attempts to use it,
the dial-out program will fail to open the device.

For this feature to work correctly, the modem control device must be used,
and carrier detection must be enabled in the modem. (For information on
using dial-in/dial-out in conjunction with uucp, refer to Chapter 6 in the
XENIX User’s Guide “Building a Communications System.””)

7.11.5 Hayes Modem Settings
Proper modem configuration is necessary when using cu and uwucp.

Modem settings differ for each modem. Consult your modem manual for
the proper switch settings.
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Smartmodem 1200

If youhave a Hayes Smartmodem 1200, switches 3 and 8 should be down:

1 2 3
up [ ] [ ] ® [ ] [ ]

Ldown [ ] ®

I8
0y
on
[~

When switch 3 is down, the resulting codes willbe sent to, (echoed by), the
modem to the terminal or computer. When switch 8 is down, the modem is
able to interpret the command being issued. This allows both the XENIX
and DOS communications systems to work.

Smartmodem 2400

The Hayes 2400 Smartmodem requires on-line configuration if it is to be
used as a dial-in line. Note that the Hayes 2400 does not answer the phone
with a 2400 baud carrier if it is not set up with 2400 baud commands. You
must configure the modem by issuing set up commands via cu(C). The
form of the cu command is:

cu -s2400 -1 ttynn dir

nn is the “tty” number of the serial line. To configure a modem on ttyla,
enter this command and press <RETURN>:

cu -s2400 -1 ttyla dir

Next, enter the following commands to configure the modem. They willbe
saved in the modem’s non-volatile memory. If you do not want to save the
settings, do not enter the last command (at&w). Commands are in the left
column and short descriptions of what they do are in the right column. Fol-
low each command with aRETURN: ’

at&f Fetch factory configuration.

att Tone dialing.

atl0 Lowspeaker volume.

at&d2 Setdtr “2”: go on hook when dtr drops.

at&cl Setded “17”: dcd tracks remote carrier.

atsO=1 Answer phone after 1 ring (AA light should
comeon).
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ate0 No echo (modem will no longer echo what is
senttoit).
atql Quiet mode (modem will not respond with

“OK” after this command or any that follow).
at&w Saves settings in non-volatile memory.

Exit from cubyentering a “tilde” and a “period”, followed by a RETURN:

The modem is now configured and ready for use.

fusr/lib/uucp/ L.sys is the file containing information about systems to
which uucp can connect. In order to prefix a number in L.sys with a non-
numeric character, that character must be defined in the file
lusr/lib/uucp/ L-dialcodes. In some cases this is needed to pass special
codes on to modems. For example, a modem might require the string “P”’
to pulse dial (to dial on a line with pulse dial, instead of touch tone dial). A
sample L- dialcodesline is:

PULSE P

The number would be listed in L.sys as “PULSEA4085551234”. For more
information on L-dialcodes and L.sys, refer to Chapter 6 in the XENIX
User’s Guide “Building a Communications System”

7.11.6 Modem Control
uucp must be used with modem control serial lines.

The modem must be set to respond to DTR (Data Terminal Ready).
Check your modem manual for instructions on setting DTR. Note that the
dialer port should be owned by uucp.

7.12 Adding a Lineprinter

This section explains how to add new lineprinters to your XENIX system
and how to use the lineprinter commands to organize and control your
printing.

The XENIX lineprinter spooling system is a collection of commands that
help you, as system manager, to efficientlyinstall, monitor, and control the
lineprinters serving your system. When a user requests a file to be printed
using the Ip(C) command, the lineprinter system responds with a “request
ID.” This consists of the name of the printer on which the file will be
printed and a unique number identifying the file. With this request ID, the
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user can find out the status of the print request or cancel it. Thelp options
help the user to easily control printer output. For more information on lp,
see “Using the Lineprinter,” in the Introduction to XENIX .

There are several terms used to describe the line printer system:

device The target for 1p output. It can be a hard-wired
printer, a terminal that is sometimes used as a
printer, or a regular file. A device can be
represented by a full XENIX pathname.

printer The name assigned by the system manager to
represent a device. Thisname can have up to 14
characters. At different times, a printer maybe
associated with different devices.

class An ordered list of printers. Print requests sent
to a class of printers are printed by the first avail-
able member of that class.

destination A destination is where print requests are sent. A
destination can be a class or a printer.

Consult your computer and lineprinter hardware manuals for information
onmaking the connection between your system and printing devices.

7.12.1 Installing a Printer: Ipinit

To install new printing devices on your XENIX system, use the lpinit(C)
command. Before you use lpinit you should first know the port to which
the lineprinter is connected or the XENIX pathname of the device (for
example, /dev/ttyla) and the lineprinter interface program. A model inter-
face program is supplied with your XENIX system. For more information
on printerinterface programs, see “Printer Interface Programs.”

When you give the Ipinit command, you are prompted with a series of ques-
tions. For most of them you need to supply your own answers, entering the
information as you are prompted. When you are prompted for the printer
name, however, you are given a default name option. If you wish to choose
the default answer, simply press the RETURN key. If you make a mistake
while responding to the questions, just press the DELETE key or the
INTERRUPT key and start again.
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Example
The following example shows how to add a line printer to your system. The
printer name is printerl, the device pathname is /dev/ttyla, and it will be
the default printer for your system:

1. Enterthecommand:

/etc/lpinit
2. If the scheduler is running you are reminded that any jobs which are
printing may be interrupted and you are prompted if you want to

continue.

3. Thefollowingmenuisdisplayed:

Do you wish to:
1 - Add a new printet.
2 - Remove a printer.
3 - Reconfigure an existing printer.
4 - Assign a default printer.
5 - Print Ip status information.

Select an option or enter q to quit:

Enter 1’ and press RETURN.

4. Nextyou are prompted:

Are you adding a (P)arallel or (S)erial printer?

Enter“P” or“‘S” and pressRETURN.
5. Ipinit displays alist of available parallel or serial ports.
Enteryour choice and press RETURN.
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6. Ipinitdisplays the following message:

Enter a name for the printer, press <RETURN> to use the default
name (printer) or enter q to return to the previous menu.

Printer names can beup to 14 characters long and can be any combi-
nation of numbers, letters, or underscore characters. Enter the
printer name, printer], and pressthe RETURNkey.

7. lpinitdisplays the following message on your screen:

If you have an unusual printer you must create an interface
program in /usr/spool/lp/model. For a sample interface program
look at /usr/spool/lp/model/dumb.

8. Now you are prompted for a printer type. The screen displays a
numbered list of the available printer types on your system, fol-
lowed by these instructions:

Enter one of the interface programs above or the full pathname of an interface
program or enter q to return to the previous menu:

Enter one of the options, then press RETURN.

9. After you have finished responding to these questions, lpinit
displays the following message:

destination “printer1” now accepting requests
printer “printer1” now enabled

Then, Ipinit automatically gives the instructions to enable printer1l
and allow it to accept printrequests.
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10. After enabling printerl, Ipinit prompts you to respond to one more
question:

Is this the defauit printer ? (y/n)

You can enter Y (for yes) or N (for no) depending upon whether you
want user print requests to be automatically routed to printerl or
not.

11. Onelast message is displayed:

If you need to modify your interface program after installing it,
the installed version is in /usr/spool/lp/interface/printerl.

After you have responded to these questions, Ipinit starts Ipsched, and
users can begin printing files on the new printer.

You can also add printers to your system using the Ipadmin command dis-
cussed in “Installing a Printer.” However, you will need to give separate
commands to stop Ipsched, to enable the printer, and to allow it to accept
print requests. For more information on these programs and commands,
see sections ‘“Stopping the Print Spooling Daemon,” “Accepting and
Rejecting Print Requests,” and “Enabling and Disabling Printers.”

7.12.2 Stopping the Print Spooling Daemon: Ipsched

The spooling daemon, lpsched, routes print requests through the correct
printer interface program and then to the lineprinter. No printing can be
done on your system unless Ipsched is running. The program Ipsched starts
automatically each time your XENIX system is restarted. Sometimes it is
necessary to stop Ipsched, especially if you want to reconfigure printers or
if you want to add new printers using the lpadmin command (Ipinit
automatically stops and restarts Ipsched).

This section explains how to find out whether or not Ipsched is running,
how to stop and restart it, and how to recreate it if necessary.

7-22



Using Peripheral Devices

To find out whether ornot Ipsched is running, enter:
Ipstat -r

The system responds with a message indicating whether Ipsched is either-
runningor not.

To shutdown the scheduler, Ipsched, enter:

/usr/lib/lpshut

Ipsched stops running and all printing stops as well. Printing requests
stopped in the middle of printing reprint when Ipsched starts again.

After you have finished configuring the printers, you should restart
Ipsched. To do this, enter:

/usr/lib/1psched
Ipstat-rshould confirm that Ipsched is running.

Each time Ipsched sends a print request to an interface program, it records
an entry in a log file, /usr/spool/lp/log. The entryincludes the user name,
the request ID, the name of the printer the request will be printed on, and
the date and time requested. Ipsched also records any error messages in
this file. After you have stopped lpsched, the log file is renamed
lusr/spool/lp/oldlog and Ipsched starts a new log file. Requests waiting to
be printed before Ipsched was stopped may have an entry in both log files.

For more information on lpsched, see Ipsched(C), XENIX Reference
Manual. ‘

7.12.3 Creating an Init Device File

The standard parallel printer devices (/dev/lp, /dev/ip0, /dev/ipl, and
/dev/Ip2) send a printer initialization string (init) the first time the device is
opened after the system boots . This is done on the first open only so that
printers with large text buffers will not be flushed by the sending of another
file.

Some parallel printers require initialization every time a file is received for
printing, Others require an init if the printer is turned off and back on again
(for example, after changing paper or ribbons). The symptom of this situa-
tion is that the printer works fine until itis turned off and thenback on.

If you need to initialize the printer more often than the standard devices

provide, you can create an additional device file for the parallel portin use.
This “init device file” can be used when necessary to initialize the printer.
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1.
2.
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Login as super-user

Determine which device is the parallel port you are using. This
example assumes the device is the main parallel port (/dev/Ip0).

Use lpinit to associate one of the parallel init devices (1p01, Ipli,
Ip2i) with the printer (select option 3 “reconfiguring an existing
printer”).

If your printer needs an init when it is turned off and on, use the fol-
lowing command line after the printer is turned on. Initialize the
printer before the first file is sent to the printer (this example
assumes the main parallel port):

# >/dev/lp0i

If your printer needs an init every time a file is sent (and it doesn’t
have a large internal text buffer) you can use the /dev/Ip0i device all
thetime.

The Ip(C) command now sends an init every time a file is sent to the
printer.

Some printers do not have newline/carriage return mapping. If
your printer needs to have newlines mapped to newline/carriage
returns, specify the crnlmap filter when you set up the printer using
the Ipinit(C) command. When you are prompted for the type of
printer (dumb printer, Imagen laser printer (parallel interface),
Imagen laser printer (serial interface), or other), enter “other”.
You are then prompted for the pathname of the interface program.
The printer filter file isfound in /usr/spool/lp/model/crnimap.

7.12.4 Moving Requests Between Printers: Ipmove

You can move print requests between printing destinations by using
the command Ipmove. This command does not move print requests
while the scheduler, Ipsched, is running. To stop Ipsched, see “-
Stopping the Print Spooling Daemon.” Ipmove will move individual
print requests by request ID, or all requests waiting to be printed on
aparticular printer.

For example, to move a request with a request ID of quick-532 to a
printer named slow, enter:

/usr/lib/lpmove quick-532 slow

The print request now has anew request ID: slow- 532.
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To move all requests on a printer named quick to slow, enter:
/usr/lib/lpmove quick slow

For more information on lpmove, see Ipsched (C), in the XENIX
Reference Manual.

7.12.5 Accepting and Rejecting Print Requests: accept

The accept command allows printers or classes of printers to accept
print requests made with the Ip command. You can allow a printer
to accept requests after it has been properly configured. The
printer, however, will not begin printing the requests until the
enable command is given. If you added a printer to your system
using the Ipinit command, these steps were automatically per-
formed. For information on enable, see “Enabling and Disabling
Printers.”

For example, to have print requests accepted for a class of printers
named classl, enter:

/usr/lib/accept classl
If you want to prevent requests from being routed to a printer, you
can use the reject command. The -r options allows you to send

users a message explaining why a printer is out of service.

For example, to prevent printing requests, from being routed to a
printer, printer4, because of repairs, enter:

/usr/lib/reject -rprinter4 needs repair” printer4

A user who requests a file to be printed on printer4 will receive the
following message:

Ip:can not accept requests for destination “printer4”
--printer printer4 needs repair

To find out the acceptance status of printing destinations, enter:
Ipstat -a
For more information on Ipstat, see “Using the Lineprinter” in the

Introduction to XENIX . For more information on accept/reject,
see accept(C), in the XENIX Reference Manual.
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7.12.6 Enabling and Disabling Printers

The enable command allows Ipsched to print files on printers. A
printer can accept requests for printing after the accept command is
given for it, but in order for the files to be printed, the enable com-
mand mustbe given as well.

Forexample, to enable a printer named daisy, enter:
enable daisy

You can disable printers with the disable command. The
scheduler, Ipsched, will not send printing requests to disabled
printers regardless of their acceptance status. The - roptions allows
you to send a message to users explaining why a printer has been dis-
abled.

For example, to disable a printer named laser because of a paper
jam, enter:

disable -r““paper jam” laser

Users requesting the status of laser with the command Ipstat -
plaser will receive the following message:

printer “laser” disabled since Dec 5 10:15
paper jam

For more information on these two commands, see enable(C) and
disable(C) in the XENIX Reference Manual.

7.12.7 Printer Interface Programs

Each printer on your system must have a printer interface program.
This can be a shell script, C program, or any other executable pro-
gram. Your XENIX system provides amodel interface program. Itis
written as a shell script and can be found in /usr/spool/lp/model.
You can use this program as is, modify it, or write your own inter-
face program.

If you want to write or modify a printer interface program, the fol-
lowing information may be helpful.
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When Ipsched routes a printing request to a printer P, /usr/spool/lp
invokes the interface program for Pas follows:

interface P id user title copies options file

with
interface the directory which contains executable copies of
interface programs
P the interface program being executed
id therequestid returned by Ip
user the login name of the user who made the request
title an optional title given by the user
copies the number of copies requested

options  a list of printer dependent options separated by
blanks

file the full pathname of afile to be printed

When the interface program is started, its standard input comes from
/dev/null and both standard output and standard error output are directed
to the printer’s device. Devices are opened for reading as well as writing
when file modes permit. If a device is a regular file, all output is appended
to the end of that file.

Interface programs may format their output in any way. They must, how-
ever, ensure proper stty modes for terminal characteristics such as baud
rate and output options. In ashell script interface, this means that printer’s
device mustbe open forreading -- take the standard input for the stty com-
mand from the device.

The file /etc/default/Ipd contains a line “BANNERS=d’’ where d is the
number of banner pages to be printed at the front of every printing request.
Interface programs should examine this file and behave accordingly.

After printing is completed, the interface program should exit with a code

showing that the print job was successful. Exit codes are interpreted by the
printer scheduler, Ipsched, as follows:
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Exit Code Meaningto Ipsched

0 | Printjob was successful
1t0127 | Ipsched found a problem while printing this
particular request, for example, too many
unprintable characters. This problem will not
affect future printing requests. Ipsched
notifies users by mail that there was an errorin
printing the request.
greaterthan 127 | These codes are reserved for internal use by
Ipsched. Interface programs must not exit
with codes in this range.

Finally, when problems occur in printing that are likely to affect future
printing requests, the printer interface program should disable prmters so
that print requests are not lost. When a busy printer is disabled, the inter-
face program will be terminated with a signal 15 so that print requests are
not lost.

For more information on printer interface programs, see Ipadmin(C), in
the XENIX Reference Manual.

7.13 Adding Additional Memory

You can improve system performance and run larger programs by increas-
ing the amount of internal memory.

To increase internal memory follow these steps:
1. Turn off your computer.
2. Install additional memory according to the manufacturer’s instruc-
tions. Make sure you have set all switches as noted in the instruc-

tions.

3. BootXENIX. The boot screen details how the additional memory
has affected your system.

1. Some features of XENIX may have been expanded. For
example, youmay have:

® More multiscreens
® Morebuffers

® A larger maximum user process size
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The number of multiscreens may be unchanged. Since the number of mul-
tiscreens can be set by the user, you may have already set a specific limit to
the number of multiscreens available. If you have not set a limit to the
number of multiscreens then you are already using the maximum number
of multiscreens that XENIX allows.

The number of buffers may also be unchanged. Since the number of
buffers can also be set by the user, you may have already set a specific limit
to the number of buffers available. If you have not set a limit to the number
of buffers then you are already using the maximum number of buffers that
XENIX allows.

If the maximum user process size isunchanged, then itisnow limited by the
size of the swap file system instead of the amount of internal memory. You
can:
® Reinstall XENIX and increase the size of the swap file system. See
Chapter 2, “Installation Procedure,” of the Installation Guide for
details on reinstallation.

® Change the process so that it runs without being swapped. Refer to
proctl(S)fordetails.

You can follow the same procedure if you wish to remove internal memory
from the system.

If the memory hardware reports an error to XENIX , XENIX displays the
message:

panic: parity
You then see the software reboot message:
** Normal System Shutdown **
** Safe to Power Off **
- or -

** Press Any Key to Reboot **

If the system repeatedly panics from parity errors, consider replacing the
memory chips. '
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Note

Some machines have a hardware limitation on the maximum amount
of memory that can be installed. Refer to your computer hardware
manual to determine the maximum amount of memory you can
install.

7.14 Adding a Hard Disk

You can give the system extra room for storing users’ files and directories
by adding a hard disk to the system. This is often :he only remedy for a sys-
tem that has one hard disk and suffers from chronic lack of space. See the
Release Notes for a list of hard disks compatible with the current XENIX
release.

You can only have one disk controller card. Software support is now pro-
vided for hard disks that do not have matching entries in the ROM tables.
Switch settings on the disk controller card may need to be changed. Check
your hardware manual for the hard disk drive and the computer for this
information. A

Before adding the new disk, you must know how to connect it to the com-
puter. Connecting the hard disk is explained in the hardware manual pro-
vided with the disk. Make sure the second drive passes the manufacturers
diagnostics before running XENIX .

This is an outline of the procedure to add another hard disk:

¢ Connect the hard disk, then boot the system and enter system
maintenance mode.

® Use the /etc/mkdev program. mkdev executes hdinit which, in
turn, runs four interactive programs: dKkinit to inititalize the hard
disk characteristics, fdisk(C), to separate the disk into MS-DOS
and XENIX areas (the DOS area is optional), badtrk(M), to identify
and map any bad areas on your disk, and divvy(C), to partition your
disk into file systems.
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Note

In the steps outlined below, you are prompted to respond to a variety
of prompts. Although it is not always designated in this documenta-
tion, remember to press RETURN (or ENTER) after you have typed
each response. XENIX waits indefinitely until thisis done.

These are the steps to add another hard disk with one XENIX file system
and no DOS area:

1. Connect the hard disk, then boot the system and enter system
maintenance mode.

2. Whenyou are in system maintenance mode, enter:
/etc/mkdev hd

3. The first utility invoked by hdinit is dkinit, which sets parameters for
non-standard hard disks. Yousee the menu

Hard Disk Drive 1 Configuration

1. Disblay current disk parameters
2. Modify current disk parameters
3. Select default disk parameters

Enter an option or ‘g’ to quit:

If you have a standard hard disk, type “q” followed by
<RETURN>. This selects the default parameters for your hard
disk. Unless you know that your disk is non-standard, assume that
itis standard and continue. :

If your disk is non-standard, dkinit operates as follows:
If you enter “1” or “2”, you see the following display:

Disk Parameters Values
1. Cylinders value
- 2.Heads value
3. Write Reduce value
4, Write Precomp  value

5.Ecc value
6. Control value
7.Landing Zone value

8. Sectors/track value
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When you see the display, ‘‘value” is replaced with the default value
forthat variable.

¥ you entered a “1”, you now see the first menu again. If you
entered a“2”, you are now prompted:

Enter a parameter to modify or ’q’ to return to the main menu:

I you enter “q”’, you see the first menu again. If you enter any of “1”
- “8”, you see the prompt:

Enterthe new value or <RETURN> to use the existing value:

If you wish to change the value, enter a new value now or enter
<RETURN>> to use the existing value.

After the table values are displayed or modified, the initial menu is
again displayed and you must type “q” to exit dkinit. Exiting dkinit
by typing “‘q” overwrites any parameters you have changed with the
new values. If you wish to restore the default parameters after mak-
ing modifications, enter “3” from the first menu before typing “q”
to exit dkinit.

dkinit is used to support non-standard hard disks. The normal
user, while adding a second hard disk, will simply enter “q” when
confronted with the dkinit initial menu. When the dkinit program
exits, the hdinit program invokes fdisk(C), which partitions the
hard disk.

4. When fdisk starts, you see this menu:
Select one of the following options or ‘q’ to exit the program
1. Display Partition Table
2. Use Entire Disk for XENIX
3. Create Partition
4. Activate Partition
S. Delete Partition
Enter your choice or ‘q’ to quit:
If you want to use your whole disk for XENIX , enter ‘2’, then press
RETURN. If your hard disk already contains valid partitions, fdisk
displays the current partition table followed by the message:

Warning! All data on your disk will be lost!
Do you wish to continue? (y/n)
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If you would like XENIX to occupy the whole disk, enter ‘y’ and
press RETURN.

If no partitions were previously installed on your hard disk, fdisk
will allocate the entire disk for XENIX without displaying the above
warning,

Note that fdisk reserves the first track for masterboot and the last
cylinder of the hard disk for disk diagnostics. Thus your partition
begins on track 1instead of track 0 and it ends on track 1219 instead
of track 1223.

You see the partition table again, with the following changes:

Current Hard Disk Drive: /dev/rhd01

Partition | Status Type Start | End | Size |
1 Active | XENIX 1 1219 | 1218

Total disk size: 1224 (5 tracks reserved for masterboot and diagnostics)
Press <RETURN> to continue.

After you press RETURN, you see the main fdisk menu, shown
above. Note that the XENIX partition must be active before exiting
fdisk. Type ‘g’ to exit fdisk and continue with the installation.

For more information on having DOS and XENIX on your hard
disk, see fdisk(C).

If you had a large portion of the disk already allocated to DOS, you
must run DOS to deallocate this area. See fdisk(C) for more infor-
mation on sharing disks between DOS and XENIX . No matter what
configuration you produce with fdisk, the active partition must be
the XENIX partition when you are through.

The next menu is from the bad track mapping program, badtrk. It
displays this menu:

Print Current Bad Track Table

Scan Disk (You may choose Read-Only or Destructive later)

Add Entries to Current Bad Track Tableby Cylinder/Head Number
Add Entries to Current Bad Track Table by Sector Number

Delete Entries Individually From Current Bad Track Table

Delete All Entries From Bad Track Table

ARl

Please enter your choice or ‘q’ to quit:
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Enter ‘2°, then press RETURN. If badtrk thinks that the table may
have been changed, you are prompted if you want to update this
device with a new table. You should answer ‘y’. Next, you are
prompted if you want to salvage any data on the bad tracks, and
warned that this may take alongtime. You should answer ‘n’ unless
you have data on the bad tracks that you need to restore and there is
no other way (i.e. backups) to recover the information, in which
case you should respond ‘y’.

You see the following submenu:

1. Scanentire XENIX partition
2. Scan aspecified range of tracks
3. Scan aspecified filesystem

Enter the number correspondingto the type of scan you wish to per-
form. If this is a fresh installation, (that is you are installing XENIX
for the first time or performing a complete reinstallation), you prob-
ably want to select option ‘1’

If you choose option 2’ or ‘3, you are then prompted to specify the
areayou wantbadtrk to scan.

After you have selected the area you want scanned, you are given
the choice:

1. Quick scan (approximately 1 min/megabyte)
2. Thorough scan (approximately 7 mins/megabyte)

Option 2’ should be selected if thisis a fresh installation. Once you
respond to the above prompt, you are prompted:

Do you want this to be a destructive scan? (y/n)
If you respond ‘n’, a non-destructive, readonly scan begins. How-
ever, for your fresh installation, respond ‘y’. Youare warned:

This will destroy the present contents of the region you are scanning.

Do you wish to continue? (y/n)

Respond ‘y’ for your fresh installation and you see the following
message:

Scanningin progress, press ‘q’ to interrupt at any time.

After you have responded to the above prompts, the program scans
the active partition of the hard disk for flaws. The larger your disk,
the longer the scanning process takes, so a very large disk maytake a
while.
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As badtrk scans the disk, it displays the number of each track it
examines, and the percentage of the disk already scanned. Pressing
“q” at any time interrupts the scan. You will then be prompted to
continue scanning or to return to the main menu. Whenever badtrk
finds a defective track, it lists the location of that track using both-

the sector number and cylinder/head conventions.

If your disk comes with a flaw map, cross-check your map against
the results of the disk scanning. Because most disk flaws are margi-
nal or intermittent, anyflaw map will almost certainly contain more
flaws than the scanning process will reveal. Depending on the for-
mat of your flaw map, select either option ‘3’, “Add Entries to
Current Bad Track Table by Cylinder/Head Number”, or option
‘4’, “Add Entries to Current Bad Track Table by Sector Number”,
and enter the flaws, one perline. Enter ‘q’ when you are finished.

Exitbadtrk by entering ‘q’ at the main menu.

The program now displays the number of identified bad tracks. You
are prompted to enter the number of tracks to be allocated as
replacements for bad tracks. You will see a recommended number
of tracks to allocate as space forreplacement. This numberisbased
on the number of known bad tracks and an allowance for tracks that
will go bad in the future. You should choose to allocate at least as
many tracks as recommended. Please make this choice carefully,
because if you want to change this amount later, you will have to
reinstall XENIX.

Next, badtrk prompts:
Do you want to update this device with the new table?

To save the changes made to the bad track table, enter ‘y’. If anirre-
vocable mistake has been made in the bad track table at some time
during this process, enter ‘n’, modify the bad track table to contain
the desired entries, and then enter ‘q’ at the main menu to return to
the prompt displayed above.

You are prompted:

Do you want to attempt to salvage any valid data
onthe bad tracks? [may take a longtime] (y/n)

Generally you should respond ‘n’ to this prompt. However, if you
have not made a backup of needed data on the bad tracks and there
is no other way of recovering this information, you may want to
respond ‘y’, keepingin mind that this process may take alongtime.
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6.
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Next, you see a prompt from divvy. The divvy program divides a
partition into file systems. You can create up to seven divisionson a
single partition, and name them anythingyou like.

If the hard disk you are installing is 20 megabytes or larger, you will
be prompted for the number of file systems you want to create.
Press RETURN to use the default value of one file system. Smaller
hard disks automatically default to creating one file system.

You are next prompted for block control of your hard disk. You
see:

Do you require block by block control over
the layout of the XENIX partition? (y/n)

Enter ‘y’ and press RETURN. This allows you to create up to seven
file systems on a single XENIX partition, and assign specific names
to whatever file systems you create. You must enter ‘y’ if you
prompted to create more than 1 file system in the previous prompt.

You see the main divvy menu and a display that shows you how your
disk isdivided:

Block Character
Partition | Part. Overwrite?

d1150 rd1150 yes
no
no
no
no
no
no
d1157all | rd1157all | no

First Block | LastBlock
0 24344

NoOMAEWN RO |}
]
L}

dfisplay] Display the divvy table.

bllock] Change the name of a division’s block interface.

c[haracter] Change the name of a division’s character device.

ofverwrite] Overwrite a divisiori with a new file system.

p[revent] Prevent a division from being overwritten as a new file system.

s[tart] Start adivision on a different block.
e[nd] End a division on a different block.
t[rade] Trade theblocks that two divisions refer to.

r{estore] Restore default root partition table.

Please choose one of these commands:
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Each line in the divvy table corresponds to a file system. For exam-
ple, the default names for file system 0 are d1150 for the block dev-
ice and rd1150for the character device.

To change the name of a file system, use option ‘b’ to change its
block name. You could name it u (for “user”), for example. Then
use option ‘c’ to change the character name of that same file system
to, for example, ru. The character name should be the same as the
block name, except that it should start with the letter ‘r’.

Do not change the configuration of file system 7. It is reserved for
internal use by XENIX.

Exit from divvy by entering ‘q’. The program may prompt whether
to install the new partition table, return to the main menu or exit the
program without installing partition table. Select option ‘i’ to install
the partition table.

If you have a large file system, you may be prompted if you want a
scratch device to be created for you. You should answer yes.

For more information on divvy(C) see the XENIX Reference
Manual.
7.14.1 Mounting Another File system

To use an additional disk, or create a second, mounted file system,
enter thiscommand:

mkdev fs /dev/u /u
This command does the following:
e Createsadirectory /u (also known as the mount point).

® Creates the lost+found directory (used by fsck to recover
filesif the file system is corrupted).

® Mounts the device (/dev/u) on /u, cleansit, and unmounts it.

® Removes write permissions on the directory /u for group and
all other users except root.

e Creates files in the /u/lost+found directory, then removes
them. This allocates inodes for the directory, so that if the
file system is corrupted and runs out of inodes, fsck(C) is still
able torecoverfiles.
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® Addsthe followingline to /etc/checklist:
/dev/u

o Modifies /etc/default/filesys so that the new file system is
automatically mounted, checked and cleaned when appro-
priate.

To mount or unmount /dev/u on /u, use the following two commands,
respectively:

mount fs /dev/u /u
umount fs /dev/u /u

7.14.2 Using A Second File System

You can access the files on your new file system by first mounting it in the
appropriate directory (we used /u as an example in the preceding section).
After you mount the file system, all directories and files on it are usable just
as any others on the system.

If you want to have user accounts on your mountable file system, change
the variable “HOME? in the file /etc/default/mkuser. The “HOME” vari-
able defines the directory where user accounts are placed. This variable is
used by the mkuser(C) program, which adds new users to the system.

Edit thefile /etc/default/mkuser. There is aline which maylook like this:
HOME=/usr

Change /usr to the name of the directory where you want to place user
accounts. In ourexample, thisis /u. Theline should nowread:

HOME=/u

Now, whenever you run the mkuser(C) script to add a new user, that user’s
account willbein /u.

If there are already users on the system, and you want to move their
accounts to the new file system, you can use the copy(C) command to copy
their accounts to the new file system. You must also change the users’
entries in /etc/passwd to reflect the new pathnames of their home direc-
tories.

Follow these steps to move user accounts from one file system to another:
1. Make sure the new file system is mounted. Also, be sure you are

either in system maintenance mode, orlogged in asroot.
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Change directories to the top of the current user account directory.
If, for example, the user accounts are in /usr, enter:

cd /usr

and press RETURN.

List the contents of this directory:
Ic

You see alist of account names, for example:

alisonb dean jerrys sams
blf gregt lost+found tammyr
buckm jeffj pi vicki

Enter:
copy -orm /usr /u

and press RETURN.

When the copy command has finished, enter:
cd /u

and press RETURN. List the new contents of /u to make sure all of
the accounts have been copied correctly.

After you are sure that all of the accounts have been completely
copied, you can remove the user accounts in the previous user file
system.
Change the home directory for each user as listed in /etc/passwd.
An example entryin /etc/passwd mightbe:
alisonb:CoHiKN5.:271:104: Alison Berry:/usr/alisonb:/bin/csh
You see one such line for every user on your system. Change the
field:

:/usr/alisonb: -

to match the user’snew home directory:
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:/u/alisonb:

Do this for every user whose home directoryhas changed.

7.15 Creating Boot and Root Floppy Disks

mkdev(C) provides a utility to create bootable and root system floppy
disks. mkdev invokes fdinit, a menu-driven program which allows the user
to select the disk format and filesystem type. There are three basic types
generated: boot and root on a single disk (96 tpi only), boot and root pair
(48 tpi), or filesystem only (which simply invokes mkfs(C)). The formats
supported are: 48 tpi, 96 tpi-15 sectors/track, in 5 1/4 and 3 1/2 inch for-
mats. To create the floppies, enter:

/etc/mkdev fd

and you will see the following display:

Choices for type of floppy filesystem.

1. 48 tpi, double sided, 9 sectors per track
2. 96 tpi, double sided, 15 sectors per track

Enter an option or enter q to quit:

Enter the correct type and press RETURN. You are then prompted for the
disk:

Insert a xx tpi floppy into drive 0. Press Return to continue.

Insert your floppy and press RETURN. The program responds with
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anothermenu:

Choices for contents of floppy filesystem.

1. Filesystem only

2. Bootable only

3. Root filesystem only

4. Root and Boot (only available for 96tpi floppy)

Enter an option or enter q to quit:

Select the appropriate filesystem and press RETURN. fdinit generates the
filesystem and will display the following message when complete:

xx tpi filesystem floppy complete.
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Solving System Problems

8.1 Introduction
This chapter explains how to solve problems that affect the operation of

the system. The problems range in complexity from how to fix anonecho-
ingterminal, to how to restore lost system files.

8.2 Restoring a Nonechoing Terminal

A nonechoing terminal is any terminal that does not display characters
entered at the keyboard. This abnormal operation can occur whenever a
program stops prematurely as a result of an error, or when the user presses
the BREAK key.

To restore the terminal to normal operation, follow these steps:

1. Pressthe Ctrl-j key. The system may display an error message. If it
does, ignore the message.

2. Enter:
stty sane

and press the Ctrl-j key. The terminal does not display what you
enter, so enter accurately.

After pressing Ctrl-j, the terminal should be restored and you may con-
tinue your work.

8.3 Solving Lineprinter Problems

No printing can be done on the lineprinter spooling system unless the print
scheduler, Ipsched, isrunning. To check the status of Ipsched, enter:

Ipstat -r
To restart Ipsched, enter the following on two lines:

/usr/lib/Ipshut
/usr/lib/Ipsched

Calling the file Just/lib/lpshut cleans the system and /usr/lib/lpsched start it
up again.

Access to files and directories in /usr/spool/lp by Ip can be another source

of spooling problems. You can check the Ipsched log file,
Jusr/spool/lp/log. This is a record of the print scheduler’s activity and
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errors. If Ipsched refuses to run or a printer refuses to print, check to make
sure that:

— Theprinterisenabled; see Ip(C) in the XENIX Reference Manual.

— The files and directories in /usr/spool/lp are readable and writable
bylp. '

For more information on the lineprinter spooling system, see the section
"Adding A Lineprinter"in Chapter 7.
8.4 Stopping a Runaway Process
A runaway process is a program that cannot be stopped from the terminal
at which it was invoked. This occurs whenever an error in the program
“locks up” the terminal, thatis, prevents anything you enter from reaching
the system.
To stop arunaway process, follow these steps:
1. Goto aterminal thatisnotlocked up.
2. Login asthe super-user.
3. Enter:
ps-a
and press the RETURN key. The system displays all current
processes and their process identification numbers (PIDs). Find the
PID of the runaway program.
4. Enter:
kill PID
and press the RETURN key. The PID is the process identification
number of the runaway program. The program should stop in afew
seconds. If the process does not stop, enter:
kill-9 PID
and press the RETURN key.
The last step is sure to stop the process, but may leave temporary files or a
nonechoing terminal. To restore the terminal to normal operation, follow

the instructions in the section “Restoring a Nonechoing Terminal” in this
chapter.
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8.5 Replacing a Forgotten Password

The XENIX operating system does not provide a way to decipher an exist-
ing password. If a user forgets his password, the system manager must
change the password to anew one. To change an ordinary user password,
follow the instructions in the section "Changing a User’s Password" in
Chapter 3.

8.6 Removing Hidden Files

A hidden file is any file whose name begins with a dot (.). You can list the
hidden files in a directory by entering:

Ic-a

and pressing the RETURN key.
You can remove most hidden files from a directory by entering:

rm .[a-z]*

and pressing the RETURN key. Remaining files can be removed individu-
ally.

8.7 Restoring Free Space

The system displays an “out of space’” message whenever the root direc-
tory has little or no space left to work. To restore system operation, you
must delete one or more files from the root directory. To delete files, fol-
low the steps outlined in the section "Maintaining Free Space” in Chapter
S.

8.8 Restoring Lost System Files

If a system program or data file is accidentally modified or removed from
the file system, you can recover the file from the periodic backup disk with
the sysadmin program. To restore the files, follow the instructions in the
section “Restoring a Backup File”” in Chapter 6.
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8.9 Restoring an Inoperable System

On very rare occasions, one or more of the critical XENIX system files may
be accidentally modified or removed, preventing the system from operat-
ing. In such a case, you must reinstall the XENIX system, and restore user
program and data files from backup disks. To reinstall the system, follow
the instructions in the XENIX Installation Guide. To restore files from
backup disks, follow the instructions in the section “Restoring a Backup
File” in Chapter 6.

8.10 Recovering from a System Crash

A system crash is a sudden and dramatic disruption of system operation
that stops all work on the computer. System crashes occur very rarely.
They are usually the result of hardware errors or damage to the root file sys-
tem which the operating system cannot correct by itself. When a system
crash occurs, the system usually displays a message explaining the cause of
the error, then stops. This gives the system manager the chance to recover
from the crash by correcting the error (if possible), and restarting the sys-
tem.

A system crash has occurred if the system displays a message beginning
with “panic:”” on the system console, or the system refuses to process all
input (including INTERRUPT and QUIT keys) from the system console
and all other terminals.

To recover from a system crash, follow these steps:

1. Use the error message(s) displayed on the system console to deter-
mine the error that caused the crash. If there is no message, skip to
step 3.

2. Correct the error, if possible. A complete list of error messages and
descriptions for correcting the errors is given in messages (M) in the
XENIX Reference Manual. (Even if the problem cannot be located
or corrected, it is generally worthwhile to try to restart the system at
least onice by completing the remaining steps in this procedure.)

3. Turn off the computer and follow the steps described in Chapter 2,
“Starting the System,” to restart the system.

4. If the system will not restart, or crashes each time it is started, the
operating system is inoperable and must be reinstalled. Follow the
procedures described in the XENIX Installation Guide to reinstall
the system and in Chapter 6, “Backing Up File Systems,” to restore
user’s files.
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5. Ifthe system cannotbe started from the “Boot” disk in the distribu-
tion set for installation, the computer has a serious hardware mal-
function. Contact a hardware service representative for help.

8.11 Mapping a Bad Track

Bad tracks on the hard disk are mapped during the XENIX installation pro-
cedure. This allows XENIX to avoid those areas of the disk that cannotbe
read or written. However, hard disks can develop bad tracks after XENIX
is installed and running. If this occurs, the badtrk(M) utility should be run
by the super-user (root) enabling XENIX to avoid the new bad track(s).
badtrk must be run in single-user mode. Use /etc/shutdown su to enter
single-user mode from multi-user mode (see shutdown(C)).

badtrk is a menu-driven utility for viewing, adding, or deleting entries to
the bad track table. See badtrk(M) in the XENIX Reference Manual for
more on its options and their use.

8.12 Changing XENIX Initialization

One common problem is adapting the system initialization to suit your sys-
tem environment. This problem occurs whenever youhave added new dev-
ices such as terminals or disk drives to the system, and wish these devices
to be automatically enabled or mounted whenever you start normal system
operation. You can adapt system initialization by modifying the system ini-
tialization files.

The XENIX initialization files contain XENIX commands and/or data
which the system reads at system startup or whenever a user logs in. The
files typically mount file systems, start programs, and set home directories
and terminal types. The initialization files are named /etc/rc, .profile, and
letc/motd.

The system manager may modify these files to create any desired initial
environment. The files are ordinary text files and may be modified using a
text editor such as ed (see the XENIX User’s Guide). Note, however, that
the /etc/rc and . profile files contain XENIX commands and comments, and
have the command file format described in Chapter 4, “The Shell,” in the
XENIX User’s Guide.
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8.12.1 Changing the /etc/rc File

The /etc/rc file contains XENIX system initialization commands. The sys-
tem executes the commands at system startup. The commands display a
startup message, start various system daemons, and mount file systems.
You can display the contents of the file with the more command. Enter:

more /etc/rc
and press the RETURN key.

You may change the contents of the file so that the system executes any set
of commands you wish. For example, if you want the system to automati-
cally mount a new file system, simply append the appropriate mount com-
mand in the file. The system will execute the command on each startup.

To append acommand to thefile, follow these steps:
1. Login asthe super-user.
2. Invokeatext editor and specify the /erc/rc as the file to be edited.

3. Locate the place in the file you wish to insert the command (e.g., if
the command mounts a file system, insert it with other mounting
commands).

4. Insert the command on a new line. Make sure you enter the com-
mand correctly. The system rejects any incorrect commands and
the commands that follow it when the file is read at system startup.

5. Exitthe editor.

No other changes to the file are required. Be careful notto delete any com-
mands already in the file unless you are sure they are not needed.

8.12.2 Changing the .profile Files

The .profile files contain commands that initialize the environment for
each user. The commands in the file are executed whenever the user logs
in. The file usually contains commands that set and export various system
variables (e.g., TERM, PATH, MAIL). These variables give the system
information such as what terminal type is being used, where to look for
programs the user runs, where to look for the user’s mailbox, what keys to
expect for the “kill”” and “backspace” functions, and so on (see Chapter4,
“The Shell,” in the XENIX User’s Guide).

There is one . profile file for each user account on the system. The files arc

placed in the user’s home directory when the account is created. An ordi-
nary user may modify his own .profile file or allow the system manager to
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make modifications. In either case, the file can be edited like the /etc/rc
filebyusinga text editor. Commandscanbeadded or removed as desired.

8.12.3 Changing the /etc/motd File

The message of the day file, /etc/motd, contains the greeting displayed
whenever a user logs in. Initially, this file contains the name and version
number of the XENIX system. It can be modified to include messages such
as areminder to clean up directories, a notice of the next periodic backup,
and so on.

The /etc/motd file is an ordinary text file, so you can change the message by
editing the file with a text editor. One common change is to include a rem-
inder to delete unused files in order to preserve disk space. In general, you
should limit the size of the file to include no more than a screenful of infor-
mation.
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Building a Micnet Network

9.1 Introduction

A Micnet network allows communications between two or more indepen-
dent XENIX systems. The network consists of computers connected by
serial communication lines (that is, RS-232 ports connected by cable).
Each computer in the network runs as an independent system, but allows
users to communicate with the other computersin the network through the
mail, rep, and remote commands. These commands pass information
such as mail, files, and even other commands, from one computer to
another.

It is the system manager’s task to build and maintain a Micnet network.
The system manager decides how the computers are to be connected,
makes the actual physical connections, then uses the netutil program to
define and start the network.

This chapter explains how to plan a network and then build it with the
netutil program. In particular, it describes:

— Howtochoosemachine names and aliases
— Howto draw the network topologymap

- Howto assign seriallines

— Howtocreate the Micnet files

~ Howtodistribute the Micnet files

— Howtotestthe Micnet network

9.2 Planning a Network

To build a Micnet network, the netutil program requires that you provide
the names of the computers that will be in the network, a description of
how the computers are to be connected, alist of the serial lines to be used,
the names of the users who will use the network, and what aliases (if any)
they willbe known by.

To keep the task as simple as possible, you should take some time to plan
the network and make lists of the information you will be required to sup-
ply. To help you make these lists, the following sections suggest ways to
plan a network.
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9.2.1 Choosing Machine Names

A Micnet network requires that each computer in the network have a
unique “machine name.”” A machine name helps distinguish each com-
puter from other computers in the network. It is best to choose machine
names as the first step in planning the network. This prevents confusion
later on, when youbuild the network with the netutil program.

A machine name should suggest the location of the computer or the people
who useit. You can also use any name you wish. The name must be unique
and consist of letters and digits. The Micnet programs use only the first
eight characters of each name, so be sure those characters are unique.

The netutil program saves the machine name of a computer in a
letc/systemid file. One file is created for each computer. After you have
built and installed the network, you can find out the machine name of the
computer you are using by displaying the contents of this file.

9.2.2 Choosing a Network Topology

The network topology is a description of how the computers in the net-
work are connected. In any Micnet network, there are two general topolo-
gies from which all topologies can be constructed. These are “star” and
“serial.”

In a star topology, all computers are directly connected to a central com-
puter. All communications pass through the central computer to the
desired destination.

In a serial topology, the computers form a chain, with each computer
directly connected to no more than two others. All communications pass
down the chain to the desired destination.

A network may be strictly star, strictly serial, or a combination of star and
serial topologies. The only restriction is that no network may form a ring.
For example, you cannot close up a serial network by connecting the two
computers at each end.

The kind of topology you choose depends on the number of computers you
have to connect, how quickly you want communications to proceed, and
how you want to distribute the task of passing along communications. A
star topology provides fast communication between computers, but
requires both alarge portion of the central computer’s total operation time
and a large number of serial lines on the central computer. A serial topol-
ogy distributes the communication burden evenly, requiring only two serial
lines per computer, but is slow if the chain is very long (communication
between computers can take several minutes). Often a combination of star
and serial topologies makes the best network. In any case, make the



Building a Micnet Network

choice you think is best. If you discover you have made a wrong choice,
you may change the network at any time.

9.2.3 Drawing a Network Topology Map

A network topology map is a sketch of the connections between comput-
ers in the network. You use the map to plan the number and location of the
seriallines used to make the network.

You can make the map while you work out the topology. Simply arrange
the machine names of each computer in the network on paper, then mark
each pair of computers you wish to connect with serial lines. For example,
the topology map for three computers might look like this:

As you draw, make sure that there is no more than one connection
between any two computers in the network. Furthermore, make sure that
norings are formed (a ring is a series of connections that form a closed cir-
cle). Multiple connections and rings are not permitted.

9.2.4 Assigning Lines and Speeds

Once you have made the topology map, you can decide which serial lines to
use. Since every connection between computers in the network requires
exactly two serial lines (one on each computer), youneed to be very careful
about assigning thelines. Follow these steps:

1. Make a list of the serial lines (TTY lines) available for use on each
computer in the network. You can display a list of the serial lines on
a computer by displaying the file /etc/ttys. A line is available if it is
not connected to any device such as a terminal ormodem.

2. Usingthe topology map, first pick a computer, then assign one (and
only one) serial line to each connection shown for that computer.
The serial lines must be from the list of available lines for that com-
puter. No line may be assigned more than once. For example, if
computer a has only one available serial line (ttyla), then the topol-
ogy map should look like this:
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3. Repeatstep 2 for all computers in the topology map. Make sure that
each connection is assigned a line and that no two connections on
any given computer have the same line. When finished, the map
should look like this:

If a computer does not have enough available serial lines to meet its
needs, you can make the lines available by removing the devices
already connected to them. If you cannot remove devices, you must
redraw your topology map.

4, Using the topology map, assign a serial line transmission speed for
each computer pair. The speed must be within the normal range for
XENIX serial lines (typically 110 to 9600). Transmission speeds are a
matter of preference. In general, a higher speed means a smaller
amount of time to complete a transmission, but a greater demand
on system’s input and output capabilities. In some cases, transmis-
sion speeds are a matter of hardware capabilities. Some hardware is
not capable of transmission speeds greater than 1200 baud. For this
reason, 1200 is the recommended speed when first installing Mic-
net. You may then increase the speed if you find the hardware can
support it.

5. Afterthe topology mapis completely filled in, make a list of all com-
puter pairs, showing their machine names, serial lines, and
transmission speeds. You will use this list when installing the net-
work.

9.2.5 Choosing Aliases

Once you have decided how to connect the computers in the network, you
can choose aliases for users in the network. An alias is a simple name that
represents both a location (computer) and a user. Aliases are used by the
mail command to allow you to refer to specific computers and users in a
network without giving the explicit machine and user names. Although not
arequired part of the network, aliases can make the network easier to use
and maintain.

There are three kinds of aliases: standard, machine, and forward. A stan-
dard alias is a name for a single user or a group of users. A machine alias is
aname for a computer or an entire network (called a site). A forward alias
is a temporary alias for a single user or group of users. A forward alias
allows users who normaily receive network communications at one com-
puter to receive them at another.
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When you build a network with the netutil program, you are asked to pro-
vide standard aliases only. (You can incorporate machine and forward
aliases into the network at your leisure.) Each standard alias must have a
unique name and a list of the login names of the users it represents. You
may choose any name you wish as long as it consists of letters and numbers,
begins with a letter, and does not have the same spelling as the login names.
The name should suggest the user or group of users it represents. Thelogin
names must be the valid login names of users in the network.

To help you prepare the aliases for entry during the netutil program, follow
these steps:

1. Make a list of the user aliases (that is, the aliases that refer to just
one user) and the correspondinglogin names of each user.

2. Make a separate list of the group aliases (that s, the aliases that refer
to two or more users) and the login names or user aliases (from the
first list) of the corresponding users. A group alias may have any
number of correspondingusers.

Note that there are a number of predefined group aliases. The name all is
the predefined alias for all users in the network. The machine names of the
computers in the network are predefined aliases for the users on each com-
puter. Do not use these names when definingyour own aliases.

9.3 Building a Network

You build a network with the netutil program. The program allows you to
define the machines, users, and serial lines that make up the network.

To build a network, you must first create the Micnet files that define the
network and then transfer these files to each computer in the network.
After each computer receives the files, you may start the network and use it
to communicate between computers.

The following sections describe how to build the network.

9.3.1 Creating the Micnet Files

The Micnet files are created with the install option of the netutil program.
The install option asks for the names, aliases, and serial lines of each com-
puter in the network. As you supply the information, it automatically
creates the files needed for each computer. These files can then be
transferred to the other computers in the network with the save and
restore options of netutil. This means you can build the entire network
from just one computer.
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To use the install option, follow these steps:

1.
2.

9-6

Login as the super-user.
Enter:
netutil

and press the RETURN key. The program displays the network util-
ity menu. The install option is the first item in the menu.

Enter the number 1, and press the RETURN key. The program
displays the following message:

Compiling new network topology
Overwrite existing network files? (yes/no)?

Enter y and press the RETURN key to overwrite the files. The exist-
ing network files must be overwritten to create the new network.
The first time you install the network, these files contain default
information that need not be saved. If you install the system a
second time or expand the system, it may be wise to save a copy of
these files before starting the install option. The files can be saved
on a floppy or a hard disk with the save option described later in this
chapter.

Once you have entered y, the program displays the following mes-
sage:

Enterthe name of each machine
(or press RETURN to continue installation).
Machine name:

Enter the machine name and press the RETURN key. You may
enter more than one name on a line by separating each with a
comma or a space. After you have entered all the names, press the
RETURN key to continue to the next step. The program displays
the names you entered and asks if you wish to make changes.

Enter y (for “yes”) if you wish to enter all the names again. Other-
wise, enter n (for “no””) or just press the RETURN keyto move on to
the next step. If you enter n, the program displays the message:

For each machine, enter the names of the machines
tobe connected with it
Machinea:
Connectto:
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10.

11.

12,

13.
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Using the list of machine pairs you created when planning the net-
work, enter the machine names of the computers connected to the
given computer. You may enter more than one name on a line by
separating each name with a comma (,) or a space. When you have
entered the machine names of all computers connected to the given
computer, press the RETURN key. The program prompts for the
names of the computers connected to the next computer.

Repeatstep 5 for all remaining computers. Asthe program prompts
for each new set of connections, it will show a list of the machine
names it already knows to be connected with the current computer.
You need not enter these names. The program automatically
checks for loops. If it finds one, it ignores the machine name that
creates the loop and prompts for another.

Finally, when you have given the connections for all computers in
the network, the program displays a list of the connections and asks
if you wish to make corrections.

Enter y, if you wish to enter the connections again. Otherwise,
enter n, to move to the next step. If you enter n, the program
displays the message:

For each machine pair, enter the tty name and tty speeds
Forthe a <==> b machine pair.
Ttyona:

Using the list of serial line assignments you created when planning
the network, enter the serial line name or number (for example,
tty03 or 3) for the first computer in the pair and press the RETURN
key. The program displays the message:

Ttyonb:

Enter the serial line name for the second computer in the pair and
pressthe RETURN key. The program displays the message:

Speed:

Enter the speed (for example, 1200) and press the RETURN key.
The program asks for the serial lines and transmission speed of the
next pair.

Repeat step 8 for all remaining machine pairs. When youhave given
serial lines and speeds for all pairs, the program displays this infor-
mation and asks if you wish to make corrections.

Entery, if you wish to enter the serial lines and speeds again. Other-
wise, enter 1, to move to the next step.
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14.

15.

16.

17.

18.

19.

9-8

The program displays the message:
Enterthe names of users on each machine:

Formachine a:
Userson a:

Enter the login name of a user on the given computer, then press
the RETURN key. You may enter more than one name on aline by
separating each name with a comma (,) or a space. When you have
entered all names for the given computer, press the RETURN key.
The program displays the names of the users on the computer and
asks if you wish to make corrections.

Entery, if you wish to enter the user names again. Otherwise, enter
n. If you enter n, the program prompts you for the names of the
users on the next computer.

Repeat steps 13 and 14 for all remaining computers. After you have
entered the names of users for every computer, the program
prompts you to enter any aliases:

Do you wish to enter any aliases? (yes/no)?

Entery, if you wish to enter aliases. Otherwise, enter n, to complete
theinstallation. If you entery, the program displays the message:

Each alias consists of two parts, the firstis the alias name,
the second is a list of one or more of the following;:

valid user names

previously defined aliases

machine names

Aliases:

Using the list of aliases you created when planning the network,
enter the name of an alias and press the RETURN key. The program
displays the message:

Users/Aliases:

If the alias is to name a single user, enter the login name of that user
and press the RETURN key. The program then prompts for another
alias.

If, on the other hand, the alias is to name several users, enter the
login names of the users. If one or more of the usersto be named by
the alias are already named by other aliases, enter the aliases instead
of the login names. If all the users on one computer are to be named
by the alias, enter the machine name instead of the login names. In
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any case, make sure that each item entered on the line is separated
from the nextby acomma (,) or a space. If there are more items than
can fit on the line, enter a comma after the last item on that line and
press the RETURN key. You can then continue on the next line.
After all names and aliases have been entered, press the RETURN
key. The program then prompts you for another alias.

20. Repeat steps 17 and 18 for all remaining user aliases in your list.
When you have given all aliases, press the RETURN key. The pro-
gram displays a list of all aliases and their users and asks if you wish
to make corrections.

21. Entery, if you wish to enter all aliases again. Otherwise, enter n, to
complete the installation.

Once you direct netutil to complete the installation, it copies the informa-
tion you have supplied to the network files, displaying the name of each file

asitis updated. Once the files are updated, you may use the save option to
copy the Micnet files to floppy disk.

9.3.2 Saving the Micnet Files
You can save copies of the Micnet files on backup media (floppy disk) or
hard disk with the save option of the netutil program. Saving the files
allows you to transfer them to the other computers in the network. Before
you can save the files to a floppy you need to format a floppy disk (see the
section “Formatting Floppy Disks” in Chapter 4). Saving the files to the
hard disk enables you to use uwucp(C) to transfer the files to other
machines.
To save the files, follow these steps:

1. Login asthe super-user.

2. Enter:

netutil

Press the RETURN key. The program displays the network utility
menu.

3. Enter the number 2, and press the RETURN key. The program
displays the message:

Saveto /dev/fdx (yes/no)?

where xis a drive number.

9-9
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4.

If you wish to use the specified disk drive, insert a blank, formatted
floppy disk into the drive, wait for the drive to accept the disk, then
enter ““yes”, and press the RETURN key. If you do not wish to use
the drive, enter “no”, and press the RETURN key. The program
displays a prompt asking you for the filename of the disk drive (or
file) you wish to use. Insert a blank, formatted disk into your chosen
drive, wait for the drive to accept the disk, then enter the filename
of the drive. The name of the default backup device (disk drive) is
specified in the file /etc/default/micnet. This device can be changed
depending on system configuration.

In either case, the program copies the Micnet files to the floppy
disk.

Remove the floppy disk from the drive. Using a soft tip marker (do
notuse aball point pen), label the disk “Micnet disk”.

As soon as all files have been copied, you can transfer them to all comput-
ersin the network.

9.3.3 Restoring Micnet Files

The last step in building a Micnet network is to copy the Micnet files from
the Micnet disk to all computers in the network. Do this with the restore
option of the netutil program. For each computer in the network, follow

these steps:
1. Login asthe super-user.
2. Enter:
netutil
Press the RETURN key. The program displays the network utility
menu.
3. Enter the number 3, and press the RETURN key. The program

9-10
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If you wish to use the specified disk drive, insert the Micnet disk into
the drive, wait for the drive to accept the disk, then enter “yes” and
press the RETURN key. If you do not wish to use the drive, enter
“no” and press the RETURN key. The program displays a prompt
asking you for the filename of the disk drive you wish to use. Insert
the Micnet disk into your chosen drive, wait for the drive to accept
the disk, then enter the filename of the drive.

In either case, the program copies the network files to the appropri-
ate directories, displaying the name of each file as it is copied.
Finally, the program displays the message:

Enter the name of this machine:

Enter the machine name of the computer you are using and press
the RETURN key. The program copies this name to the new
fetc/systemid file for the computer. If necessary, it also disables the
serial lines to be used on the computer, preparing them for use with
the network.

When the files have been copied, you may start the network with the start
option.

9.4 Starting the Network

Once the Micnet files have been transferred to a computer, you can start
the network with the start option of the netutil program. The start option
starts the Micnet programs which perform the tasks needed to communi-
cate between the computers in the network.

To start the network, follow these steps for each computer in the network:

1.
2.

Login as the super-user.
Enter:
netutil

Press the RETURN key. The system displays the network utility
menu.

Enter 4, and press the RETURN key. The program searches for the
letc/systemid file. If it finds the file it starts the network. If it does
not, it prompts you to enter the machine name of the computer and
then creates the file. The program also asks if you wish to log errors
and transmissions. In general, these are not required except when
checking or testing the network. When starting the network for the
first time, enter n in response to each question and press the
RETURN key.
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Once the network has started, you may move to the next computer and
start the network there.

Note that, for convenience, you can let each computer start the network
automatically whenever the system itself is started. Simply include the
command:

netutil start

in the system initialization file, /etc/rc, of each computer. To add this com-
mand, use a text editor as described in the section “Changing the /etc/rc
File’ in Chapter 8. You can add the —x or —e options to this command line
if you wish to log transmissions or errors. Even if you do not use these
options, Micnet copies alogin and log out message to the system LOGfile
each time you start and stop the network. This means you will need to
periodically clear the file. See the section “Clearing Log Files” in Chapter
5.

9.5 Testing a Micnet Network

After you have started a network for the first time, you should test the net-
work to see that it is properly installed. In particular, you must determine
whether or not each computer is connected to the network.

To test the network, you will need to know how to use the mail command
(see Chapter 3, “Mail,” in the XENIX User’s Guide). The following sec-

tions explain how to test the network and how to correct the network if
problems are discovered.

9.5.1 Checking the Network Connections
You can make sure that all computers are connected to the network by
mailing a short message to all (the alias for all users in the network) with the
mail command. Follow these steps:

1. Choose acomputer.

2. Login asthesuper-user.

3. Use the mail command (see the XENIX User’s Guide) and the all

: <
alias to mail the message:

Micnet test

to all usersin the network.
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4. Check the mailboxes of each user in the network to see if the mes-
sage was received. To check the mailbozxes, login as the super-user
at each computer and use the cat command to display the contents
of each user’s mailbox.

The name of each user’s mailbox has the form:
/usr/spool/mail/login- name
where login- name is the user’s login name.

The network is properly installed when all users have received the message.
If the users at one or more computers fail to receive the message, the com-
puters are not properly connected to the network. To fix the problem, you
need to locate the computer which has failed to make a connection. The
next section explains how to do this.

9.5.2 Using the LOG File to Locate a Problem

You can locate a problem with connections by examining the LOG files on
each computer in the network. The LOG files contain records of the
interaction between each pair of computers. There are two LOG files for
each pair of computers (one file on each computer). The LOG files on any
given computer are kept in subdirectories of the /usr/spool/micnet direc-
tory. Each subdirectory has as its name the machine- name of the other
computer in the pair. You can examine the contents of a LOG file by enter-
ing:

cat /usr/spool/micnet/remote/machine- name/L.OG

and pressing the RETURN key. The machine- name must be the name of a
computer thatis paired with the computer you are using.

Each LOG file should contain a “startup message” which lists the name of
each computer in the pair, and the serial line through which the pairis con-
nected. It also shows the date and time at which the network was started.
The message should look like:

daemon.mn:running as MASTER
Local system: a

Remote system: b, /dev/tty(02

Tue Sep 24 22:30:35 1985

A startup message is added to the file each time the network starts success-
fully. If the message is not present, one or more of the the network files
and directories cannot be found. Make sure that you have used the restore
option to transfer all the network files to the computer. Also, make sure
that the /etc/systemid file contains the correct machine name for the given
computer.
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Each LOG file will contain a “handshake” message if the connection
between the computer pair hasbeen established. The message:

firsthandshake complete

is added to the file on a successful connection. If the message is not
present, make sure that the network has been started on the other com-
puter in the pair. The network must be started on both computers before
any connection can be made. If the network is started on both computers
but the handshake message does not appear, then the serial line may be
damaged or improperly connected. Check the serialline to make sure that
the cable is firmly seated and attached to the correct RS-232 connectors on
both computers. If necessary, replace the cable with one known to work.

If both the startup and handshake messages appear in the LOG file but the
network is still not working, then there is a problem in transmission. You
can create a record of the transmissions and errors encountered while
transmitting by restarting the network and requesting Micnet to log all
transmissions and errors. Just enter y (for ““yes”) when the start option
asks if you wish to logerrors or transmissions.

Error entries contain the error messages generated during transmission.
Each message lists the cause of the error and the subroutine which
detected the error. For example, the message:

rsync: bad Probe resp: 63

shows that the rsync subroutine received a bad response (character 68 hex-
adecimal) from the other computer. You may use thisinformation to track
down the cause of the problem. One common problem is stray informa-
tion being passed down the serial line by electronic noise. Make sure that
the serial line’s cable is properly protected against noise (for example, that
the cable does not lie near any electric motor, generator, or other source of
electromagnetic radiation). Also make sure the cable isin good condition.

Transmission entries contain a record of normal transmissions between
computers. Each entry lists the direction, byte count, elasped time, and
time of day of the transmission. For example, the entry:

rx: 0c 01 22:33:49

shows that 12 characters (Oc hexadecimal) were received ( rx) at 22:33:49.

The elagped time for the transmission was 1 second. You can use the

records to see if messages are actually beingtransmitted.
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9.5.3 Stopping the Network

You can stop the network with the stop option of the netutil program. This
option stops the Micnet programs, stopping communication between
computers in the network.

To stop the network, follow these steps on each computer in the network:
1. Login asthe super-user.
2. Enter:
netutil

Press the RETURN key. The program displays the network utility
menu.

3. Enter 5, and press the RETURN key. The program stops the net-
work programs running on the computer.

9.5.4 Modifying the Micnet Network

You can modify a Micnet network at any time by changing one or more of
the Micnet files. You can reinstall the network with the netutil program.
For very small changes (for example, correcting the spelling of an alias),
you can modify the Micnet files directly with a text editor. The files and
their contents are described in detail in the M section of the XENIX Refer-
ence Manual.

Before makingany changes to afile, acopy shouldbe made. Youcanmake
a copy with the ep command. You can replace an old file with the updated
file using the mv command. Once one or more files have been changed on
one computer, the files must be transferred to the other systems in the net-
work using the save and restore options. These options can only be used
after you have stopped the network.

Note that changes to the aliases file willnot be incorporated into the system
until the aliashash program is executed. This program produces the
aliases. hash file needed by the network to resolve aliases. See aliashash
(M) in the XENIX Reference Manual for a description of this command.

9.6 Using a Uucp System
You can send and receive mail from other Micnet sites by installing a uucp
system on one computer in your site. A uucp system is a set of XENIX pro-

grams that provide communication between computers using ordinary
telephonelines.
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To use aunucp system with your Micnet network, follow these steps:

1.

Install a uucp system on one computer in the Micnet site. Installa-
tion of a uucp system requires a modem and the uucp software pro-
vided with the XENIX Operating System. See the XENIX User’s
Guide for complete details.

Add theentry:
uucp:

to the maliases file of the computer on which the uucp system is
installed.

For all other computers in your site, add the entry:

uucp:machine- name:
to the maliases file. The machine-name must be the name of the
computer on which the uucp system is installed. One may also use

the longer form of entry on the computer on which the uucp system
isinstalled.

You can test the uucp system by mailing a short letter to yourself via
another site. For example, if you are on the site “‘chicago”, and there is
another Micnet site named “seattle” in the system, then the command:

mail seattle!chicago!johnd

will send mail to the “seattle’ site, then back to your “chicago” site, and
finally to the user “johnd” in your Micnet network. Note that a uacp sys-
tem usually performs its communication tasks according to a fixed
schedule, and may not return mail immediately.
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A.1 Introduction

This appendix contains information needed to create file systems and add
terminals to the XENIX system. For a full description of the special files
mentioned here, see section M-HW of the XENIX Reference Manual
found at theback of this volume.

A.2 File System Requirements

Many of the file system maintenance tasks described in this guide require
the use of special filenames, block sizes, and gap and block numbers. The
following sections describe each in detail.

A.3 Special Filenames

A special filename is the name of the device special block or character I/O
file, which corresponds to a peripheral device, such as a hard or floppy disk
drive. These names are required in such commands as mkfs, mount, and
df to specify the device containing the file system to be created, mounted,
or searched.

The following table lists the special filenames and corresponding devices,
for hard and floppy disk drives on a typical computer.

Device Special Filenames — Disks

Filename Disk Drive
/dev/td0 Floppy Drive 0
/dev/fdl Floppy Drive 1
/dev/hd00 Entire hard disk
/dev/root Root file system
/dev/usr User file system

A.4 Block Sizes

The block size of a disk is the number of blocks of storage space available
on the disk, where a block is typically 512 or 1024 bytes of storage. Refer to
the machine(HW) manual page or use cmchk(C) to determine the size of
blocks on your system. Many commands require input that defines the
number of blocks to be operated on. Other commands report disk space
in terms of 512 byte blocks, in particular df, du, Is, Ic, and find. A 500byte
file on a 1024 byte block file system is reported as using 2 blocks by these
utilities, as the file uses one system block which is equivalent to two 512
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byte blocks. The size of a 10 megabyte hard disk in 1024 byte blocksis 9792.
Note that some of the blocks on the disk are reserved for system use and
cannot be accessed by user programs. The block size of a typical floppy
disk depends on the total storage capacity of the disk, as given by the
manufacturer.

A.5 Gap and Block Numbers

The gap and block numbers are used by the mkfs, and possibly fsck, com-
mands to describe how the blocks are to be arranged on adisk. The follow-
ingtable lists the gap and block numbers for the floppy and hard disks used
with a typical computer.

Disks Gap Block
Floppy Disk, 48ds9 1 9
Floppy Disk, 96ds15 1 15
Hard Disk 1 34

The number of blocks can also be determined by multiplying the number
of sectors per track (usually 17) by the number of heads on the hard disk.

A.6 Terminal and Network Requirements

The enable and disable commands are used to add and remove terminals
on asystem. The install option of the netutil program is used to build a net-
work. The precedingcommands and option require the names of the serial
lines through which a terminal or network is to be connected. The follow-
ing table lists the device special filenames of the two serial lines (actually
two serial ports either with or without modem control). The character /O
files correpsonding to these serial lines can be found in the /dev directory.
Note that the files /dev/console and /dev/tty02 through /dev/tty10represent
“hardwired’ devices and are not available for connection to terminals or
hardware. Also, refer toserial(HW) for more information on serial lines.

Filename Line

/dev/ttyla  main serial line (without modem control)
/dev/tty2a  alternate serialline (without modem control)
/dev/ttylA  main serial line (with modem control)

/dev/tty2A  alternate serialline (with modem control)
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B.1 Introduction

This appendix lists the most frequently used files and directories in the
XENIX system. Many of these files and directories are required for proper
XENIX operation and must not be removed or modified. The following
sections briefly describe each directory.

B.2 The RootDirectory
The root directory (/) contains the following system directories:

/bin  XENIX command directory

/dev  Device special directory

letc Additional program and datafile directory

/lib C program library directory

/mnt  Mountdirectory (reserved for mounted file systems)

/usr User service routines (may contain user home directories)

/tmp Temporary directory (reserved” for temporary files
created by programs)

All of the above directories are required for system operation.

The root directory also contains a few ordinary files. Of these files, the
most notable is the xenix file which contains the XENIX kernel image.

B.3 The /bin Directory

The /bin directory contains the most common XENIX commands, that is,

the commands likely to be used by anyone on the system. The following is
alist of afew of the commands:

basename echo passwd su

cp expr rm sync
date fsck sh tar
dump login sleep restor
dumpdir mv  stty test

These commands and all others in the /bin directory are required.

B.4 The /devDirectory

The /dev directory contains special device files which control access to
peripheral devices. All files in this directory are required, and must notbe
removed.
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The followingis alist of the files:

/dev/console System console

/dev/lp Lineprinter

/dev/mem  Physical memory

/dev/null  Nulldevice (used to redirect unwanted output)
/dev/rXX  Unbuffered interface to corresponding device name
/dev/root  Rootfilestructure

/dev/swap Swap area

/dev/ttyXX Terminals

/dev/tty The terminal you are using

B.5 The /etc Directory

The /etc directory contains miscellaneous system program and data files.
Allfiles are required, but many maybe modified.

The following program and data files must notbe removed or modified:

/etc/mnttab Mounted device table
/etc/mount Formountinga file structure
letc/mkfs  Forcreatinga file structure
/etc/init First process after boot

The following data files may be modified, if desired. No files may be
removed.

/etc/passwd Password file

letc/rc Bootup shell script
letc/ttys Terminal set up
/etc/termcap Terminal capability map
letc/motd  Message of the day
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The data files in the directory /etc/default contain default information
which is used by system commands (see default(M)). The following data
files may be modified. No files may be removed.

/etc/default/backup backup(C) default information

/etc/default/boot autoboot(M) information
/etc/default/cron cron(C) default logging information
/etc/default/dumpdir  dumpdir(C) default information
/etc/default/login login(M) defaultinformation
/etc/default/lpd Ip(C) default information
/etc/default/micnet micnet(M) default information

/etc/default/mkuser mkuser(C) default information
/etc/default/msdos Location of DOS disks (A, B:,...)
/etc/default/passwd passwd(C) default information

/etc/default/quot quot(C) defaultinformation
/etc/default/restor restore(C) defaultinformation
/etc/default/su su(C)defaultinformation
(Note that you must create
this file yourself.)
/etc/default/tar tar(C) default information

B.6 The /lib Directory

The /lib directory contains runtime library files for C and other language
programs. The directory is required. '

B.7 The /mntDirectory

The /mnt directory is an empty directory reserved for mounting removable
file systems.

B.8 The /tmp Directory

The /tmp directory contains temporary files created by XENIX programs,
The files are normally present when the corresponding program is running,
but may also be left in the directory if the program is prematurely stopped.
You may remove any temporary file that does notbelong to a running pro-
gram.

B.9 The /usr Directory
The /usr directory contains the home directories of all users on the system.

It also contains several other directories which provide additional XENIX
commands and data files.
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The /usr/bin directory contains more XENIX commands. These com-
mands are less frequently used or considered nonessential to XENIX sys-
tem operation.

The /usr/include directory contains header files for compiling C programs.

The /usr/lib directory contains more libraries and data files used by various
XENIX commands.

The /usr/spool directory contains various directories for storingfiles to be
printed, mailed, or passed through networks.

The /usr/tmp directory contains more temporary files.

The /usr/adm directory contains data files associated with system adminis-
tration and accounting. In particular, the /usr/adm/messages file contains
arecord of all error messages sent to the system console. This file is espe-
cially useful for locating hardware problems. For example, an unusual
number of disk errors on a drive indicates a defective or misaligned drive.
Since messages in the file can accumulate rapidly, the file must be deleted
periodically.

B.10 Log Files

A variety of directories contain log files that grow in size during the normal
course of system operation. Many of these files must be periodically
cleared to prevent them from taking up valuable disk space (see the section
“Clearing Log Files” in Chapter 5). The following table lists the files (by
full pathname) and their contents.

Filename Description

/etc/ddate
Records date of each backup.

/usr/adm/pacct
Records accountmg information; grows rapidly When process
accountingis on.

/usr/adm/messages
Records error messages generated by the system when
started.

letc/wtmp
Records userlogins and logouts.

/usr/adm/sulog ,
Records each use of the su command; grows only if option is
set in the /etc/default/su file. You must create
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/etc/default/su. See su(C)in the XENIX Reference.

/usr/lib/cron/cronlog
Records each use of the at and cron commands.

/usr/spool/micnet/remote/*/LOG
Records transmissions between machines in a Micnet net-
work. The * must be the name of aremote machine connected
to the current machine.

For more information on these files, see the appropriate sections in the
XENIX Reference.
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user entry 3-4
user ID change 3-10
/letc/password file
contents B-2
/etc/rc file
contents 8-5, B-2
micnet network startup 9-12
modification 8-5
letc/systemid file
machine name contents 9-2
micnet network startup 9-11
/etc/termcap file, terminal 7-9
contents B-2
Execute permission 4-6

F

File
access
permissions see Permissions
backup see File system
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File (continued)

copies on floppy disk 6-6
core file, described 5-5
damage see File system
data loss 5-6

determining block size 5-3
hidden file removal 8-3
inaccessibility 5-6

initialization file see Initialization file

location 5-4
log 5-5
log clearing 5-5
lost file restoration see File system
making copies on floppy disk 6-6
name

device special files A-1
permissions see Permissions

recovery from backup see File system

removal

unused files 5-2
repair see File system
restoration see File System
system see File system
temporary file removal 5-5
time of last access 5-4
unused file removal 5-2

File system

amount of free space 5-1
automatic check 5-7
backups
creation 6-3
daily 6-2
disk storage 6-2
floppy disk labeling 6-4
frequency 6-1
listing procedure 6-4
periodic 6-2
restoration 6-5
schedule 6-2
sysadmin program 6-1
sysinfo account 6-1
tar command 6-1
cleaning 2-1
copies 6-1
creation 4-1
damage
causes 5-6
restoration 5-6
data loss 5-6
defined 4-1
destruction 4-2
display free space 5-2
expansion 5-6
free space
display 5-2
lack of 5-1
maintaining 5-1
restoration 8-3
maintenance 5-1



File system (continued)
mounting
automatic 4-4
initialization files 8-5
procedure 4-1, 4-3
repair 5-6
root 4-1
unmounting 4-1, 4-4
find command 5-4
Floppy disk
block size A-1
bootable floppy disk 7-40
copying 4-11
damage see File system
file system creation 4-1
formatting 4-5
micnet file saving 9-9
root filesystem disk 7-40
security 4-10
Formatting floppy disks 4-5
Free space see File system
fsck command 5-6
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Gap number A-2
getty program 7-3
-c option 7-7
gettydefs file
alternate login programs 7-5
autologin 7-5
changing the file 7-5, 7-3
Group
access 3-8
changing the ID 3-8
creation 3-7
defined 3-7
ID 3-2, 3-7
name 3-2, 3-7
number 3-2
permissions see Permissions

H

haltsys command 2-5
Hard disk
adding a second
installing user accounts 7-38
using a mountable file system 7-30, 7-38
block size A-1
damage see File system
mounting 7-37
Hayes modem with XENIX 7-16
Hidden file removal 8-3
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Home directory
removal 3-11
setting, initilization files 8-5
user account 3-1
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Initialization file
contents 8-5
/etc/motd file see /etc/motd file
/etc/rc file see /etc/rc file
modification 8-5
.profile see .profile file

Internal memory
addition of 7-28

INTERRUPT key 1-2

K

Keyboard, described 1-2
kill command

runaway process stopping 8-2
KILL key 1-2

L

1 command
listing permissions 4-6
/lib directory contents B-3
Lineprinter
accept command 7-25
adding
lpinit command 7-19, 7-18
creating init device
Ipinit command 7-23
disable command 7-26
dumb model interface 7-26
enable command 7-26
interface programs 7-26
Ipinit command 7-23
Ipmove command 7-24
Ipsched program 7-22
Ipshut command 7-23
Ipstat command 7-22
moving requests
Ipmove command 7-24
reject command 7-25
scheduler program
Ipsched program 7-22
solving problems 8-1

group 3-8
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Login (continued)
name see Login name
programs, alternate
gettydefs file 7-5
dial_login 7-5
LOG file
contents 9-13
micnet network
connection error location 9-13
Log files 5-5
Login name
micnet network
entry 9-8
new user 3-1, 3-2
sending mail 5-4
Ipinit command 7-19, 7-23
Ipmove command 7-24
Ipsched program
finding out the status 7-22
Ipshut command 7-23
Ipstat command 7-22
stopping Ipsched 7-22, 7-23, 8-1
Ipshut command 7-23
Ipstat command 7-22, 8-1

M

Mailbox removal 3-13
mail command
message 5-4
micnet network
alias 9-4
testing 9-12 :
/usr/spool directory B-
Memory
adding internal 7-28
parity errors 7-29
removing internal 7-29
Message
system wide message 5-2

Message of the day file see /etc/motd file

micnet network

description 9-4
entry 9-8
preparation 9-5
composition 9-1
computer
connection test 9-12
machine name 9-2
connection see Computer
/etc/systemid file
machine name contents 9-2
system startup 9-11
file
copying to computers 9-10
creation 9-5

micnet network (continued)
file (continued)
modification 9-15
restoration 9-10
saving 9-9
transfer 9-5
forward alias.9-4
group alias
creation 9-5
handshake message 9-13
install option 9-5
LOG file
connection error location 9-13
contents 9-13
machine alias 9-4
machine name
choice 9-2
file entry 9-6
saving 9-2
modification 9-15
netutil pr
information required 9-1
install option 9-5
network building 9-5
restore option 9-5, 9-10
save option 9-5, 9-9
start option 9-11
stop option 9-15
planning 9-1
restore option 9-5, 9-10
save option 9-5, 9-9
serial line
assignment 9-3
name entry 9-7
transmission speed 9-4
serial topology
description 9-2
standard alias 9-4
star topology
description 9-2
start option 9-11
startup procedure 9-11
stop option 9-15
stopping 9-15
testing 9-12
topology
map 9-3
types 9-2
transmission speed
assignment 9-4
file entry 9-7
mkfs command
file system creation 4-1
mkuser program
creating a user account 3-1
passwd 3-3
shell type 3-3
stopping 3-2

/mnt directory, mounted file systems 4-3, B-3



Modem Usage
available serial lines 7-13
dialing in 7-16
dialing out with cu 7-14
Hayes settings 7-16
L-devices file 7-13
Modes of operation, described 2-2
more command 8-6
mount command
file system mounting 4-1, 4-3
Multiple screens, access 7-1
Multiscreen 7-1

N

netutil program see micnet network
New user 3-1
newgrp command 3-8
Normal operation
mode 2-2
stopping 2-4

0]

Operating system
loading 2-1
Out of space message 8-3

P

Parallel lineprinter, adding 7-18
Parity errors, memory 7-29
passwd command 3-5
Password

change procedure 3-5

complexity, system access security 4-11

forgotten 8-3

new user 3-3

user account 3-1
Periodic backup see File system
Permissions

change 4-7

description 4-5

execute permission 4-6

fields 4-6

group permissions 4-5

initial assignment 4-7

levels 4-5

no permission 4-6

other permissions 4-5

read permission 4-6

search permission 4-6
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Permissions (continued)

special files 4-11
user permissions 4-5
write permission 4-6

PID

killing, runaway process stopping 8-2

Printer

see Lineprinter

Printing scheduler

see lpsched program

Process

runaway 8-2
stopping 8-2

.profile file

contents 8-6

modification 8-5, 8-6
removal 3-13

setting the terminal type 7-10

runaway process 8-2

start, initilization files 8-5
termination, core file placement 5-5

Q

quot command

block ownership display 5-3

R

rcp command 9-1
Read permission 4-6
reject command 7-25

remote command 9-1
rm command 8-3
rmuser command

limitations 3-13
stopping 3-13
user account removal 3-11

root

directory backup 6-1
directory contents B-1
super-user login name 2-3
symbol (/) 4-1

S

Screens, multiple

access 7-1
console 7-1

Search permission 4-6
Serial console 7-12
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Serial line
adding terminals 7-2
device special filenames A-2
micnet network

assignment 9-3
name entry 9-7
transmission speed 9-4

Serial ports, configuring 7-11
Setting

console 7-12

terminal lines 7-3

terminal type 7-9
Shutdown

command 2-4

improper shutdown

e check 5-7

Slash (/), root symbol 4-1
Special file
protection 4-11
security 4-11
Starting the system 2-1
Stopping the system 2-4
Super-user
account 1-1
leaving the account 2-3
login name (root) 2-3
login 2-3
password 1-1
precautions 2-3
prompt (#) 2-3
restricted use 1-2
special file access 4-11
Super-user password
secrecy 4-11
sysadmin program
creating backups 6-3
description 6-1
file restoration 6-5, 8-3
listing backups 6-4
sysinfo account
backups 6-1
System v
access security 4-11
accounts 3-13
adding disk storage 4-1
administration directory B-4
cleaning the file system 2-1
inoperable system restoration 8-4
maintenance

account 1-1
mode 2-2, 2-5

manager

1-6

backups 6-1

duties 1-1

file access 4-1

file system maintenance 5-1
free space maintenance 5-1

initialization files modification 8-5

micnet network maintenance 9-1

System (continued)
manager (continued)
super-user account 1-1

system maintenance mode 2-2
user account creation, maintenance 3-

mes: 5-2
physsiiga? security 4-10
problems, fixing 8-1
reinstallation
security 4-10
starting 2-1
stopping 2-4
System wide message 5-2

T

tar command

creating copies 6-6

description 6-2

restoring copies from disk 6-6
Temporary file removal 5-5
Terminal

adding 7-2

disabling 7-10

enabling 7-2

lockup, runaway process 8-2

nonechoing terminal 8-1

setting the type 7-9

type setting

initialization files 8-5

TERM variable 7-9
Time

file access 5-4
/tmp directory contents B-3
tty line see Serial line

U

umount command 4-1, 4-4
User
account
adding 3-1
comments 3-3
directory removal 3-11
file removal 3-11
login name 3-2
.profile file modification 8-6
removal procedure 3-11
block ownership display 5-3
changing the ID 3-10
group see Group
D 3-10
login group see Login group
new user 3-1



User (continued)
password see Password
permissions see Permissions
Using a serial console 7-12
/usr directory contents B-4
/ust/spool/lp/model file 7-26

W

wall command 5-2
‘Write permission 4-6

X

xenix file B-1
XENIX keys, described 1-2
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Name

intro — Introduction to machine related miscellaneous features and
files.

Description

This section contains information useful in maintaining the system.
Included are descriptions of files, devices, tables and programs that
are important in maintaining the entire system that are directly
related to the kind of computer the system runs on. This section is
intended for use with the 86 family of Intel CPUs, specifically 8086,
8088, 80186, and 80286 based computers.
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Name

boot — XENIX boot program.

Description

boot is an interactive program used to load and execute standalone
XENIX programs. It is used primarily for loading and executing the
XENIX kernel, but can load and execute any other programs that
are linked for standalone execution. boot is a required part of the
XENIX Operating System and must be present in the root directory
of the root file system to ensure successful loading of the XENIX
kernel.

The boot program is invoked by the system each time the computer
is started.

For diskette boot, the procedure has three stages:

1. The ROMs load the boot block from sector 0 of the floppy,
where sector 0 of the disk is the same as sector 0 of the filesys-
tem.

2. The boot block-loads /boot from the floppy filesystem.

3. /boot executes and prompts the user.

For fixed disk boot, the procedure has five stages:

1. The ROMs load in the masterboot block from sector 0 on the
hard disk.

2. The masterboot block then loads the partition boot block from
sector 0 of the active partition (see fdisk(C)).

3. Then, bootl is loaded from the next four tracks.
4. bootl loads /boot from the XENIX file system.
5. /boot executes and prompts the user.

/boot and /xenix may lie on tracks that have been mapped by
badtrk(M) .

The fixed disk boot procedure is invoked if the diskette drive is
empty.
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When first invoked, boot prompts for the location of a program to
load by displaying the message:

XENIX System V

Boot

To specify the location of a program, a device and filename must
be given. The filename must include the full pathname of the file
containing the standalone program. You can display a list of the
current allowable device names by typing the question mark (?).

The format for the device and pathname is as follows:

xx(m,o)filename
or
xx(m)filename

where:
xx = device name
(‘hd’ for the hard disk or ‘fd’ for diskette device)
m = minor device number
(40 for the root filesystem on the hard disk)
o = offset in the partition (usually 0). This is optional.
filename = standard XENIX pathname. Must start with a
slash if the program is not in the root directory.

All numbers are in decimal. See the manual pages for Ad (HW) and
fd(HW) for minor device numbers of these devices. Specifying the
offset is optional. The location of the program to be loaded must
always be entered first on the command line and be present if other
boot options are specified either on the command line or in
/etc/default/boot.

If you want boot to pause and wait for a <RETURN> before exe-
cuting the program that it loads, enter the word “prompt” on the
command line. For example, if you enter “prompt” and press
<RETURN>, boot prints the following message and waits for you
to press the return key again: '

Loaded, press <RETURN>. -
The prompt can be changed to another string as in this example:
prompt="change diskettes now"
boot loads xenix from the diskette, prints the message ‘“‘change
diskettes now”’, and waits for <RETURN> to be pressed. No other
characters can appear between prompt, the “=" sign and. the

prompt string, although string may contain spaces. When you press
<RETURN>, xenix will begin execution. “Prompt” can be set
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either on the command line or in /etc/default/boot. If a prompt is
not specified, boot executes the loaded program without pausing.

If you have just loaded the boot program from the distribution
diskette, simply press <RETURN> and boot defaults to the correct
values.

To load XENIX from a hard disk, enter:
hd(40,0)xenix

To use the default boot string specified in /etc/default/boot, simply
press <RETURN> when the system displays the boot prompt, and
boot uses the values specified by DEFBOOTSTR in
/etc/default/boot.

If nothing is typed after a short while and LOADXENIX is set to
YES in the default root file system’s /etc/default/boot file, boot
times out and behaves as though a <RETURN> had been pressed,
except that an “auto’ is added to the boot string. boot proceeds
through the boot procedure, and init(M) is passed a -a flag with no
“promp ’7‘

It is recommended that you install DOS on the hard disk before
XENIX. See the manual page for dos(C). However, once you install
DOS you can boot it at the XENIX “Boot” prompt by entering
‘(dosi’.

During XENIX installation, a custom masterboot is placed on the
hard disk. If a non-standard disk is specified, its parameters are
stored and enabled in this masterboot.

Configuring The Kernel

boot passes any boot string typed at the boot prompt to the kernel,
except for the “prompt” string.

The kernel reads the boot string to determine which peripherals are
the root, pipe and swap devices. If no devices are specified in
either the /etc/default/boot description or on the command line,
the default devices compiled into the kernel are used.
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Additional arguments in the boot string can alter this default
action. These arguments have the form:

dev=xx(m,0)

or
dev=xx(m)
where:
dev = The desired system device (root[dev]l, pipe[dev],

or swap[dev])
XX, m, o = same as for the boot device

If any combination of root, pipe or swap is specified, then those
system devices will reside on that device, with the unspecified sys-
tem devices using the defaults compiled in the kernel. Setting one
device does not affect the default values for the other system
devices.

Selecting The System Console

You can select the system console at boot time either by entering
the command systty=x at the boot prompt, or by placing the key-
words SYSTTY=x in the file /etc/default/boot. The letter x
represents either a number or a string parameter.

If you use the stty=x command at boot time, boot uses the string
parameter x to pass the selected console device to the kernel. The
values of the boot string parameter systty are:

sio Serial port COM1
scrn  Display adapter

For example, to assign the system console to the serial port at
COM1, enter this command at the boot prompt:

systty=sio

If you do not specifically set the system console at boot time, the
boot program follows these steps to determine the system console:

- boot reads /etc/default/boot and looks for the keywords
SYSTTY=x where x is a number that specifies the system con-
sole device.

{ A indicates the serial adapter at COML1.
,1/ indicates the display adapter.

- If SYSTTY is not found or /etc/default/boot is unreadable,

boot checks for a display adapter and assigns it as the system
console.
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—  If no display adapter is found, boot looks for COM1, sets the
serial port to 9600 baud, 8 data bits, 1 stop bit, and no parity,
and uses it as the system console.

Thus, to have boot automatically set the system console to the
serial port at COM1, enter this line in /etc/default/boot:

STTY=¢ 1.

Aliasing

A set of system devices can be aliased to a single keyword by
defining the keyword in the file /etc/default/boot. This keyword
can then be entered on the “Boot” command line and the boot
program then reads the corresponding system devices from
/etc/default/boot and pass them to the kernel. An alias has the
following form:

key=file [root=xx(m) pipe=xx(m) swap=xx(m) prompt[="string"]]

In all cases, the device specification can also have the format
dev=xx(m,0), where o is the offset.

For example, if you have a root file system on a second hard disk
and want to use it, but want to boot using the xenix located on the
first hard disk, enter the following line into the /etc/default/boot
description:

disk2=hd(40,0)xenix root=hd(104,0) prompt="Using second disk"

The next time you boot the system from the first hard disk, enter
“disk2” in response to the “Boot” prompt. xenix will be loaded
from the first hard disk, and when you see the message, “Using
second disk”, press <RETURN> . xenix will now boot and use the
root file system on the second hard disk. Note that you must edit
the /etc/default/boot file in the root file system on the device from
which boot will be read, in this case the first hard disk.

Boot options

Boot options can be changed via keywords in /etc/default/boot.
The following keywords are recognized by boot:

LOADXENIX=YES If YES, boot automatically loads XENIX
after a moderate delay.
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DEFBOOTSTR=string  string is used as the default boot string for
timeouts and for no input on the com-
mand line. There can be no white space
between DEFBOOTSTR, the “=" sign
and string.

SYSTTY=x If x is zero (0), the system console device
is set to the serial adapter at COM1. If x
is one (1), the system console is set to the
main display adapter.

RONLYROOT=NO Whether or not the root filesystem is to be
mounted readonly. This should only be
set to “yes” during installation.

Diagnostics

If an error occurs, masterboot displays an error message, and locks
the system. The following is a list of the most common messages
and their meanings:

IO ERR
An error occurred when masterboot tried to read in the partition
boot of the active operating system.

BAD TBL
The bootable partition indicator of at least one of the operating
systems in the fdisk table contains an unrecognizable code.

NO OS
There was an unrecoverable error that prevented the active
operating system’s partition boot from executing.

When boot displays error messages, it returns to the “Boot”
prompt. The following is a list of the most common messages and
their meanings:

bad magic number
The given file is not an executable program.

can’t open <pathname>
The supplied pathname does not correspond to an existing file,
or the device is unknown.

Stage 1 boot failure
The bootstrap loader cannot find or read the boot file. You
must restart the computer and supply a file system disk with the
boot file in the root directory.
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not a directory
The specified area on the device does not contain a valid XENIX
filesystem.

zero length directory
Although an otherwise valid filesystem was found, it contains a
directory of apparently zero length. This most often occurs
when a pre— System V XENIX filesystem (with incorrect, or
incompatible word ordering) is in the specified area.

fload:read(x) =y
An attempted read of x bytes of the file returned only y bytes.
This is probably due to a premature end-of-file. It could also
be caused by a corrupted file, or incorrect word ordering in the
header.

Files

/boot
/etc/default/boot
/etc/masterboot
/etc/hdboot0
/etc/hdbootl

See Also

autoboot(M), badtrk(M), fd(HW), fdisk(M), hd(HW), init(M),
sulogin(M)

Notes

The computer tries to boot off any diskette in the drive. If the
diskette does not contain a valid bootstrap program, errors occur.

The boot program cannot be used to load programs that have not
been linked for standalone execution. To create standalone pro-
grams, the =A option of the XENIX linker (ld(CP)) and special
standalone libraries must be used.

Standalone programs can operate in real or protected mode, but
they must not be large or huge models. Programs in real mode can
use the input/output routines of the computer’s startup ROM.

RONLYROOT should only be set to “yes” for installation. If it is
set to “yes” during day-to-day operations, it will prevent you mak-
ing changes to the root filesystem. You will then be required to
boot from the floppy drive, edit the /etc/default/boot file and
reboot.
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Name

clockrate — Changes clock rate.

Syntax

/etc/clockrate frequency

Description

/etc/clockrate alters the interrupt timer clock frequency (different
from the CPU clock frequency) to bring the system clock in sync
with the computer’s clock. This frequency is expressed in
Megahertz (megaHZ) and can be found in the computer’s hardware
reference manual.

To set a new clockrate to 1.22878, for example, type:

# /etc/clockrate 1.22878

/etc/clockrate is a compiled “C” program, which modifies the ker-
nel found in /xenix.

/ete/clockrate only needs to be run once, unless you reinstall the
XENIX distribution floppies.

Files

/etc/clockrate
Notes

Your computer may not be able to change the clockrate with this
utility.
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Name

cmos — Displays and sets the configuration data base.

Syntax

cmos [ address [ value | ]

Description

The c¢mos command displays and/or sets the values in the CMOS
configuration data base. This battery-powered data base stores
configuration information about the computer that is used at power
up to define the system hardware configuration and to direct boot
procedures. The data base is 64 bytes long and is reserved for sys-
tem operation. Refer to your computer hardware manual for more
information.

The cmos command is typically used to alter the current hardware
configuration when new devices are added to the system. When
only address is given, the command displays the value at that
address. If both address and a value are given, the command
assigns the value to that address. If no arguments are given, the
command displays the entire contents of the data base.

The CMOS configuration data base may also be examined and
modified by reading from and writing to /dev/cmos file. Because
successful system operation depends on correct configuration infor-
mation, the data base should be modified by experienced system
administrators only.

The computer manufacturer’s diagnostic diskette should be run
before setting the CMOS data base.

Files
/etc/cmos
/dev/cmos
Notes
Not all computers have a CMOS configuration data base. Some
computers use switches on the main system board to configure the

system. Refer to your computer hardware reference manual to
determine whether you have a configuration data base.
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Name

console, tty[02-n] — Computer screen

Syntax

#include <sys/console.h>
ioctl(fd, cmd, buf)

int fd, cmd;

char *buf;

Description

The console and tty[02—n] device files provide character I/O
between the system and the computer screen and keyboard. Each
file corresponds to a separate teletype device. The number of
device files available, n, depends upon the amount of memory in
the computer. The system displays the number of available screens
during the boot process.

The console screens are modeled after a 25 line, 80 column ASCII
terminal. Although the color graphics, enhanced graphics and pro-
fessional graphics also support 40 column lines, XENIX does not.

The console is the default device for system error messages, and is
the only teletype device open when in single user mode and during
the system boot sequence.

To get to the next consecutive screen, enter Ctrl—PrtSc using the
Ctrl key, and the PrtSc key. Any active screen may be selected by
entering alt—Fn, where Fn is one of the function keys. F1 refers to
the system console screen (/dev/console).

The console is configurable via the mapkey(M) utilities, or at a
lower level through ioctl(S).

Keyboard processing goes through two tables. The key mapping
table maps keystrokes to either an ASCII value or a special function
and the string table maps functions keys to ASCII strings. See
keyboard(HW).

May 1, 1986 Page 1



CONSOLE (HW) CONSOLE (HW)

Access

fd must be a file descriptor open to the console.
cmd can be one of:

GIO_KEYMAP Get keyboard mapping table from kernel
PIO_KEYMAP Put keyboard mapping table into kernel
GIO_SCRNMAP  Get screen mapping table from kernel
PIO_SCRNMAP  Put screen mapping table to kernel
GIO_STRMAP Get string key mapping table from kernel
PIO_STRMAP Put string key mapping table to kernel

buf must be one of the following types: keymap_t , scrnmap_t , or
strmap_t as defined in <sys/console.h> .

Refer to your computer hardware manual for information on scan
codes generated by the keyboard and character ROM arrangement.
Keyboard mapping is discussed in the XENIX Reference section
keyboard(HW).

Screen Mapping (GIO_SCRNMAP, PIO_SCRNMAP)
The screen mapping table maps extended ASCII (8-bit) characters
to ROM characters. It is an array [256] of char (typedef scrnmap_t)
and is indexed by extended ASCII values. The value of the ele-
ments of the array are the ROM character to display.

For example the following will change the ASCII character ‘#’ to be
displayed as a English pound sign.

May 1, 1986 Page 2



CONSOLE (HW) CONSOLE (HW)

#include <sys/console.h>
change_pound()
{

scrnmap_t scrntab;
/*
* get screen mapping table of standard output
*/
if(ioctl(0, GIO_SCRNMAP, scrntab) == -1)
{

perror("screenmap read");
exit(-1);

¥

/* 156 is the ROM value of English pound sign and 30 is the ASCII
* value of ‘#.

*/

scrntab[30] = 156;

if(ioctl(0, PIO_SCRNMAP, scrntab) == -1)

{

perror(“screenmap write");
exit(-1);

Notes

ASCII characters are mapped to ROM characters via the screen
map on a per screen basis. String key mapping is also on a per
screen basis, but keyboard mapping is on a global basis. Only the
super-user can use PIO_KEYMAP, otherwise the ioctl() call will
fail with errno set to EACCES.

ASCII characters less than 32 do not go through the screen output
mapping and thus can not be mapped to ROM characters.

Screen Attribute Sequences

The following character sequences are defined by ANSI X3.64-1979
and may be used to control and modify the screen display. Each
Pn is replaced by the appropriate ASCII number (decimal) to pro-
duce the desired effect. The last column is for termcap(M) codes,
where “n/a” means not applicable.
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ANSI Sequence Action Termcap
Code
ED ESC[Pa ] Erases all or part cd
(Erase in of a display.
Display) Pn=0: erases from
active position to
end of display.
Pn=1: erases from
the beginning of
display to active
position.  Pn=2:
erases entire dis-
play.
EL ESC[Pn K Erases all or part ce
(Erase in of a line. Pn=0:
Line) erases from active
position to end of
line. Pn=1: erases
from beginning of
line to active posi-
tion. Pn=2: erases
entire line.
ECH ESC{PnX Erases Pn charac- n/a
(Erase ters
Character)
CBT ESC[PnZ Moves active posi- bt
(Cursor tion back Pn tab
Backward stops.
Tabulation)
SU ESC[PnS Scroll screen up Pn sf
(Scroll lines, introducing
Up) new blank lines at
bottom.
SD ESC[PnT Scrolls screen sr
(Scroll down Pn lines,
Down) introducing  new
blank lines at top.
cup ESC[P1;P2 H Moves active posi- cm
(Cursor tion to location P1
Position) (vertical) and P2
(horizontal).
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HVP ESC[P1;P2 f Moves active posi- n/a
(Horizontal tion to location P1
& Vertical (vertical) and P2
Position) (horizontal).
Cuu ESC[Pn A Moves active posi- up (ku)
(Cursor Up) tion up Pn number
of lines.

CUD ESC[Pn B Moves active posi- do (kd)
(Cursor tion down Pn num-
Down) ber of lines.
CUF ESC[Pn C Moves active posi- nd (kr)
(Cursor tion Pn spaces to
Forward) the right.
CUB ESC[Pn D Moves active posi-  bs (kl)
(Cursor _ tion Pn spaces
Backward) backward.
HPA ESC[Pn ¢ Moves active posi- n/a
(Horizontal tion to column
Position given by Pn.
Absolute)
HPR ESC[Pn a Moves active posi- n/a
(Horizontal tion Pn characters
Position to the right.
Relative)
VPA ESC[Pn d Moves active posi- n/a
(Vertical tion to line given
Position by Pn.
Absolute)
VPR ESC[Pn e Moves active posi- n/a
(Vertical tion down Pn num-
Position ber of lines.
Relative)
L ESC[Pn L Inserts Pn new, al
(Insert blank lines.
Line)
ICH ESC[Pn @ Inserts Pn blank ic
(Insert places for Pn char-
Character) acters.
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DL
(Delete
Line)

DCH
(Delete
Character)

CPL
(Cursor to
Previous
Line)

CNL
(Cursor
Next
Line)

SGR
(Select
Graphic
Rendition)

May 1, 1986

ESC[Pn M

ESC[Pn P

ESC[PnF

ESC[PnE

ESC[0 m

ESC[1m

ESC[4m

ESC[5m

ESC[7m

ESC[10m
ESC[11m

CONSOLE (HW)

Deletes Pn lines.

Deletes Pn number
of characters.

Moves active posi-
tion to beginning of
line, Pn lines up.

Moves active posi-
tion to beginning of
line, Pn lines
down.

Resets bold, blink,
blank, underscore,

and reverse.
Color: Restores
normal selected
colors.

Sets. bold. Color:
Sets intensity
(changes color to
It_color).

Sets underscore.
Color: No effect.

Sets blink. Color:
Changes back-
ground It_color to

color; foreground
blinks.

Sets reverse video.
Color: Uses reverse
selected colors.

Select primary font.

Select first alter-
nate font. Allows
ASCII  characters
less than 32 to be
displayed as ROM
characters.

dl

dc

n/a

n/a

n/a

n/a

n/a

n/a

SO

GE

n/a
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ESC[12m

CONSOLE (HW)

Select second alter-
nate font. Toggles

high  bit

extended ASCII
code before dis-
playing as ROM

characters.

GS

The following color codes and sequences are defined by Interna-

tional Organization for Standardization ISO DP 6429.

ISO

Color

RNV ENRISE Yol @)

Black
Red
Green
Yellow
Blue
Magenta
Cyan
White

Sequence

Action

Termcap
Code

SGR
(Select
Graphic
Rendition)

May 1, 1986

ESC[3Cm

ESC[4Cm

ESC[8m

Color: Selects fore-
ground color C.

Color: Selects

background color
C.

Sets blank (non-
display).

n/a

n/a

n/a
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The following color codes and sequences are additional control

sequences.

Name

Color

Cn Color

Black
Blue
Green
Cyan
Red
Magenta
Brown
White

\IC\U'I-IAU)I\)P-‘OQ

8  Grey

9 Lt. Blue

10  Lt. Green
11 Lt Cyan

12 Lt. Red

13 Lt. Magenta
14 Yellow

15  It. White

Sequence

Action

Termcap
Code

SGR

SGR

SGR

SGR

SGR

n/a

May 1, 1986

ESC[2;C1;C2 m

ESC[7;C1;C2 m

ESC[3;0 m

ESC[3;1m

ESC[4 m

ESC[Png

Color only. Sets
foreground (C1)
and background

(C2) colors.

Reverse video.
Color: Sets fore-
ground (C1) and
background (C2)
reverse video
colors.

Color only.
Clears blink bit.

Color only.
Sets blink bit.

Underscores.
Color: No effect

Accesses alternate
graphics set. Not
the same as
‘“graphics mode.”
Refer to  your
owner’s manual for
decimal/character
codes (Pn) and
possible output
characters.

n/a

n/a

n/a

n/a

n/a

n/a
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n/a ESCQFn’string ’

CONSOLE (HW)

Define function key
Fn with string.
String  delimiters
> and ’ may be any
character not in
string. Function
keys are numbered
0 through 9 (F1 =
0, F2=1, etc.).A

n/a

A listing of the keyboard functions, codes, characters and escape

sequences that are sent by each key, appear in the files:

/usr/lib/keyboard/keys
/usr/lib/keyboard/strin

gs

/usr/lib/console/screens

Files
/dev/console
/dev/tty[02 —n]
/usr/lib/console/screens
/usr/lib/keyboard/keys

/usr/lib/keyboard/strings

See Also

keyboard (HW), termcap (M), mapkey(M), multiscreen (M),

setcolor (C), setkey(M)
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Name

fd - floppy devices

Description

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

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

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

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

The corresponding character special (raw) devices, /dev/rfd0 and
/dev/rfdl, afford direct, unbuffered transmission between the
floppy and the user’s read or write transfer address in the user’s
program.

For information about formatting, see format(C).

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

Files

/dev/fd0 /dev/rfd048ds8  /dev/rfd096ds15
/dev/fd1 /dev/rfd148ds8  /dev/rfd196ds15
/dev/rfd0  /dev/rfd048ds9  /dev/rfd096ds8
/dev/rfdl  /dev/rfd148ds9 /dev/rfd196ds8
/dev/rfd048ss8
/dev/rfd148ss9

Notes

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

Device names determine the particular drive and media configura-

tion. The device names have the form: fd048ds9 Where: £d0 =
drive number (0, 1, 2 or 3) 48 = number of disk tracks per inch (48
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or 96) ds = single or double sided floppy (ss or ds) 9 = number of
sectors on the floppy (8 or 9)

For instance, /dev/fd048ss9 indicates a 48 track per inch, single
sided, 9 sector floppy disk device in drive 0.

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

48tpi 96tpi
ds/8 ds/9 ss/8 ss/9 | ds/15  ds/8
Drive Minor Device Number
0 12 4 8 0 52 44
1 13 5 9 1 53 45
2 14 6 10 2 54 46
3 15 7 11 3 55 47

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

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

00001000

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

48tpi - O Sectors per ss -0 Dri

96tpi - 1 Track ds - 1 e
32 16 8 4 2 1
0 0 1 0 0
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Only the last six digits of the number are used in minor device iden-
tification. The first significant digit is the third from the left. In
this example, the third digit from the left is zero, thus the device is
48tpi. The next two digits mean:

. Sectors per
Bits Track

16

=_oo
ORO e

9
8
15

The fourth digit tells whether the floppy is single sided (ss - 0) or
double sided (ds - 1). The last two signify the drive number:

. Drive
Bits Number
211
0|0 0
011 1
1(0 2
111 3

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

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

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

hd - Internal hard disk drive

Description

The files hd00, hd01 through hd04, hd0a through hd0d, root, and
swap provide block-buffered access to the primary hard disk. The
corresponding files for a second hard disk are listed below.

root refers to the root file system; swap refers to the swap area;
hdo00 is the entire disk; hd01 through hd04 are the four partitions
recognized by ROM-BIOS. Partition one is generally the XENIX
partition. These special device files access the disks via the
system’s normal buffering mechanism and may be read and written
without regard to the size of physical disk records.

The following are the names of the fixed disk partitions. Each par-
tition can be accessed through a block interface, for example
/dev/hd01, or through a character (raw) interface, for example
/dev/rhd01.
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Device File Names for Fixed Disks

Disk 1 Disk 2 Partition
/dev/hd00  /dev/hd10  entire disk
/dev/rhd00 /dev/rhd10
/dev/hd01  /dev/hd1l  first partition
/dev/rhd01  /dev/rhdll
/dev/hd02  /dev/hd12  second partition
/dev/rhd02  /dev/rhd12
/dev/hd03  /dev/hd13  third partition
/dev/rhd03 /dev/rhd13
/dev/hd04  /dev/hdl4  fourth partition
/dev/rhd04  /dev/rhd14
/dev/hd0a  /dev/hdla  active partition
/dev/rhd0a  /dev/rhdla
/dev/hd0d  /dev/hdld  DOS partition
/dev/rhd0d  /dev/rhdld
/dev/u
/dev/ru
/dev/root root file system
/dev/rroot
/dev/swap swap area
/dev/rswap

Note that the last three file names do not exist for a second disk.

The device file names for DOS partitions function similarly to

/dev/hd?a .

To access DOS partitions, specify letters such as “C:” or “D:” to
indicate first or second partitions.
contains lines that assign a letter abbreviation for the DOS device

name. Refer to dos(C).

The file /etc/default/msdos

The following table lists the minor device numbers for possible disk
partitions. The minor device names for the raw devices are identi-

cal.
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Minor Device Numbers
Minor Minor
Partition: Device Partition: Device
Number: Number:
hd00 0 hd10 64
hd01 15 hd11 79
hd02 23 hd12 87
hd03 31 hd13 95
hd(4 39 hd14 103
hdOa 47 hdla 111
hdod 55 hd1ld 119
root 40 u (user choice) 104
swap 41 ul 105
u (on 1st disk) 42 u2 106
recover 46
Files

/dev/hd0a /dev/hdla

/dev/rhdOa /dev/rhdla

/dev/hd0? /dev/hd1?

/dev/rhd0? /dev/rhd1?

/dev/hd0d /dev/hd1d

/dev/rhd0d /dev/rhd1d

/dev/u

/dev/ru

/dev/root

/dev/rroot

/dev/swap

/dev/rswap

See Also

badtrk(C), divvy(C), dos(C), mkdev(C)

Diagnostics
The following messages may be printed on the console:
invalid fixed disk parameter table
and:
Error on Fixed Disk (minor n), blkno = nnnnn,

cmd=nnnnn, status=nnnn,
sector = nnnnn, Cylinder/head = nnnnn
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Possible reasons for the first error include:

The kernel is unable to get drive specifications, such as number
of heads, cylinders, and sectors per track, from the disk con-
troller ROM.

Improper configuration.

The disk is not turned on.

The disk is not supported.

The second error specifies the following information:

Notes

blkno : The XENIX block number within the device.
cmd : The last command sent to the disk controller.
status : The first byte of error status from the disk controller.

sector and Cylinder/head specify the location of a possible flaw.
This information is used with badtrk (M).

On the first disk, hd00 denotes the entire disk and is used to access
the master boot record and partition table. For the second disk,
hd10 denotes the entire disk and is used to access its partition
table. Do not write to hd10 and hd00.
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Name

keyboard — The PC keyboard.

Description

The PC keyboard is used to enter data, switch screens, and send
certain control signals to the computer. XENIX performs terminal
emulation on the PC screen and keyboard, and, in doing so, makes
use of several particular keys and key combinations. These keys
and key combinations have special names that are unique to the
XENIX system, and may or may not correspond to the keytop
labels on your keyboard. These keys are described later.

When you press a key, one of the following happens:

An ASCII value is entered

- A string is sent to the computer.

A function is initiated.

— The meaning of another key, or keys, is changed.
When a key is pressed (a keystroke), the keyboard sends a scan-
code to the computer, it is interpreted by the keyboard driver. The
interpretation of key codes may be modified so that keys can func-
tion differently from their default actions.
There are three special occurrences, or keystrokes:

~ Switch screens.

— Send signals.

- Change the value of previous character, characters or string.

Switching Screens (Multiscreen)

To get to the next consecutive screen, enter Ctrl—PrtSc¢ using the
Ctrl key, and the PrtSc key. Any active screen may be selected by
entering alt=Fn, where Fn is one of the function keys. F1 refers to
the PC display (/dev/tty01). :
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Signals

A signal affects some process or processes. Examples of signals are
Ctrl=d (end of input, exits from shell), Ctrl=\ (quits a process),
Ctrl=s (stop output to the screen), and Ctrl=q (resume sending
output). ’

Typically, characters are mapped to signals using stty(C). The only
way to map signals is using stty.

Altering Values

The actual code sent to the keyboard driver can be changed by
using certain keys in combination. For example, the SHIFT key
changes the ASCII values of the alphanumeric keys. Holding down
the Ctrl key while pressing another key sends a control code
(Ctrl=d, Ctrl-s, Ctrl—q, etc.).

Special Keys

To help you find the special keys, the following table shows which
keys on a typical console correspond to XENIX system keys. In
this table, a hyphen (-) between keys means ‘hold down the first
key while pressing the second.’

XENIX Name Keytop Action

INTR Del Stops current action and
returns to the shell. This key
is also called the RUB OUT or
INTERRUPT key.

BACKSPACE « Deletes the first character to
' the left of the cursor.
Note that the ‘“cursor left”
key also has a left arrow («)
on its keytop, but you cannot
backspace using that key.

Ctrl-d Ctrl-d Signals the end of input from
the keyboard; also exits
current shell.

Ctrl-h Ctrl-h Deletes the first character to
the left of the cursor. Also
called the ERASE key.

Ctrl-q Ctrl-q Restarts printing after it has
been stopped with Ctrl-s.
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Ctrl-s

Ctrl-u

Ctrl-\

ESCAPE

RETURN

Fn

Ctrl-s

Ctrl-u

Ctrl-\

Esc

(down-left arrow
or ENTER)

Fn

KEYBOARD (HW)

Suspends printing on the
screen (does not stop the pro-
gram).

Deletes all characters on the

current line. Also called the
KILL key.

Quits current command and
creates a core file, if allowed.
(Recommended for debugging
only.)

Special code for some pro-
grams. For example, changes
from insert mode to command
mode in the vi(C) text editor.

Terminates a command line
and initiates an action from
the shell.

Function key n. F1-F12 are
unshifted, F13-F14 are shifted
F1-F12, F25-F36 are Ctrl-F1
through F12, and F37-F48 are
Ctrl-Shift-F1 through F12.

The next Fn keys (F49-F60)
are on the number pad
(unshifted):

F49 - °7 F55 -6
F50 - °8§ F56 - '+’
F51 - 9 F57 - °1
F52 - 2 F58 -2
FS3 - 4 F59 - °3

F54 -°% F60 - 0’

For keys F61 through F96, see
lusr/lib/keyboard/strings.
These function keys are not
available on all keyboards, but
you can map other keys to
represent them.

The keyboard mapping is performed through a structure defined in
/usr/include/sys/keyboard.h. Each key can have ten states. The
first eight are:

Base
Shift
Ctrl
Alt
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Ctrl-Shift
Alt-Shift
Alt-Ctrl

Alt-Ctrl-Shift
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There are two additional states indicated by two special bytes. The
first is a “special state” byte whose bits indicate whether the key is
“special” in one or more of the first eight states.

The second is one of four characters (C, N, B, O) which indicate
how the lock keys affect the particular key. This is discussed
further in the next section, “Scan Codes.”

Scan Codes

The following table describes the default contents of
/usr/lib/keyboard/keys. The column headings are:

SCAN CODE - The scan code generated by the keyboard hardware
when a key is pressed. There is no user access to the scan code
generated by releasing a key.

BASE - The normal value of a key press.

SHIFT - The value of a key press when the SHIFT is also being
held down.

LOCK - Indicates which lock keys affect that particular key:

- C indicates Capslock

— N indicates Numlock

— B indicates both

- O indicates locking is off

Keys affected by the lock keys C, B, or N, send the shifted value
(scan code) of current state when that lock key is on. When the
shift key is depressed while a lock key is also on, the key reverts
(toggles) to its original state.

The other columns are the values of key presses when combina-
tions of the CTRL, ALT and SHIFT keys are also held down.

All values, except for keywords, are ASCII character values. The
keywords refer to the special function keys.
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ALT
SCAN CTRL ALT ALT CTRL
CODE BASE SHIFT CTRL SHIFT ALT SHIFT CTRL SHIFT LOCK

0 nop nop nop  nop nop nop nop  nop (0]

1 esc esc nop  nop esc  esc nop  nop o

2 r i nop  nop 17’ P nop  nop o

3 2 @ nop  nop 2’ @ nop  nop (0]

4 3 # nop nop '3 # nop nop (0}
5 4 ’$ nop  nop 4 'y nop  nop (o)
6 5 "%’ nop nop ’5’ %’  hop nop O

7 % " rs rs A 1S rs 0

8 7 & nop  nop i & nop  nop (@)

9 8 ol nop nop '8’ e nop nop O
10 9 ¢ nop  nop 9’ ¢ nop  nop (o)
1 0 'y nop  nop 0 y nop  nop (o)
12 2 0 ns ns ’-? 2 ns ns (o)
13 = + nop  nop =’ '+ nop  nop 0
14  bs bs del del bs bs del del (o}
15 ht btab nop nop ht btab nop nop O
16 ’q’ Q dcl dcl q’ Q dcl dcl C
17w W’ etb etb w’ W’ etb etb C
18 ¢ 'E’ enq enq ‘e’ E’ enq enq C
19 r R’ dc2 dc2 r R’ dc2 dc2 C
20 T dc4 dc4 t T dc4 dc4 C
21y Y’ em em y’ Y’ em em C
22 U nak nak v’ ey nak nak C
23 " T ht ht kY T ht ht C
24 0o o’ si si o’ (o4 si si C
25 p P die dle p P’ dle dle C
26 T K esc esc T { esc esc (o)
277 Y gs gs TOY gs gs o
28 cr cr nl nl cr cr nl nl (o}
29  ctrl ctrl ctrl ctrl ctrl  ctrl ctrl ctrl (0}
30 @ ‘A’ soh soh ‘a’ A’ soh soh (&
31 % 'S’ de3 dc3 ’s’ S’ dc3 dc3 C
32 D’ eot eot 'd’ D’ eot eot C
3 f P ack ack f P ack ack C
34 g G’ bel bel g G’ bel bel C
35 W H’ bs bs h’ H’ bs bs C
36§ 7 nl nl 3 'y nl nl C
37 % K’ vt vt 'k’ K’ vt vt C
38 T L np np r i % np np C
39 e nop nop ’5 i nop  nop (o)
40 °\” " nop nop \? " nop nop (o}
41 ¢ - nop  nop ¢ ” nop  nop (0]
42 ° Ishift Ishift  1shift Ishift  Ishift Ishift  Ishift Ishift O
43 W ) fs fs A\ fs s (0]
44 7 'z sub sub k4 'z sub sub C
45 X X can can x’ .4 can can C
46 ¢’ C etx etx i C etx etx C
47 v % syn syn % A% syn syn C
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

)b’
’n’
‘m

0
I
",
’/,
rshift

%

alt

’ 2

clock
fkeyl
fkey2
fkey3
fkey4
fkeyS
fkey6
tkey7

- fkey8

fkey9
fkeyl0
nlock
slock
fkey49
fkey50
fkeyS1
fkey52
fkey53
fkey54
fkeySS
fkey56
fkeyS7
fkey58
fkey59
fkey60
del
nop
fkeyll
fkeyl2

"Bi

’N’
’M’
’<’
’> 3
,?’
rshift

Iy

alt
clock
fkeyl3
fkeyl4
fkeyl5
fkeyl6
fkeyl7
fkeyl8
fkeyl9
fkey20
fkey21
fkey22
nlock
slock
’77

,8?

,9?

?4’

,5?

?67

’+7

’1’

)2?

’3’

’07

nop

stx

so

cr

nop
nop
nop
rshift
nscr
alt
clock
fkey25
fkeyz6
fkey27
fkey28
fkey29
fkey30
fkey31
fkey32
fkey33
fkey34
dc3
del

’7 i

y 87

’9’

’ 4 k4

2 5 ed

? 6’

’ + b4

b 1 b

’2’

73’

’0’

del
nop

stx

S0

cr

nop
nop
nop
rshift
nscr
alt

L
clock
fkey37
fkey38
fkey39
fkey40
fkeydl
fkeyd2
fkey43
fkeyd4
fkeyd5
fkey46
dc3
del

?7 i

H) 8)

’97

bl - s

b 47

s, 5 td

’6)

2 +’

’17

’2)

73?

’0’

del
nop

fkey23 fkey35S fkeyd7

fkey24 fkey36 fkey48

Yb’ 7B’
’n’ ’N’
,m7 ’M!
!” ’<’
!.’ )>’
,/’ ,?’
rshift rshift
% iy
alt alt
) 2
clock clock
scrl  scrll
scr2  scrl2
scr3  scrl3
scrd  scrl4
scr5  scrls
scré6  scrl6
scr7  scr?
scr8  scr8
scr9  scr9
scrl0 scrl0
nlock nlock
slock slock
’7! ’7)
’8! 78)
’9’ ’97
R 33
4 'y
,5’ ’5’
)67 76)
7+’ !+’
’17 71’
)2’ ’2’
)3! ’3,
’0’ ’0’
del del
nop nop
scrll scrll
scrl2  scrl2

KEYBOARD (HW)

stx
)

cr
nop
nop
nop
rshift
nscr
alt

v 2
clock
scrl
scr2
scr3
scrd
scr5
scré
scr7
scr8
scr9
scrl0
dc3
del
’77

)8!

?97

)_’

’4,

75’

,6’
’+’
)1)

,2!

’3!

’0!
del
nop
scrll
scrl2

stx
so
cr
nop
nop
nop
rshift
nscr
alt
0
clock
scrll
scrl2
scrl3
scrld
scrls
scrlé
scr7
scr8
scr9
scrl0
dc3
del
,7)
,8)
197
,_)
’4,
!5’
,6’
’+’
)1)
?2’
)3’
’09
del
nop
scrll
scrl2

0002222222222 22ZZ00000000000000000000000

The next table lists the “value” of each of the special keywords

used

in /usr/lib/keyboard/keys

(and

the preceding table).

mapkey(M) places a “value” in the ioctl buffer during key mapping.
are only used
(fusr/lib/keyboard/keys) for readability.

The

keywords
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Name Value Meaning

nop 0 No operation - no action from keypress
Ishift 2 Left hand shift

rshift 3 Right hand shift

clock 4 Caps lock

nlock 5 Numeric lock

slock 6 Scroll lock

alt 7 Alt key

btab 8 Back tab key - generates fixed sequence (esc [ Z)
ctrl 9 Control key

nscr 10 Switch to the next screen

scrl 11 Switch to screen #1

scrl6 26 Switch to screen #16

fkeyl 27 Function key #1

fkey96 122 Function key #96

This table lists names and decimal values that are interchangeable
in the mapkey file. Names are used in place of numeric constants
to make it easier to read the scan code table. Again, only the
decimal values are placed in the ioctl buffer. These are taken from

ascii(M).

Keyboard Mapping

Name Value | Name Value
nul 0 dcl 17
soh 1 dc2 18
stx 2 dc3 19
etx 3 dcd 20
eot 4 nak 21
enq 5 syn 22
ack 6 etb 23
bel 7 can 24
bs 8 em 25
ht 9 sub 26
nl 10 esc 27
vt 11 fs 28
np 12 gs 29
cr 13 s 30
SO 14 ns 31
si 15 del 127
dle 16

The PC keyboard is mapped as part of terminal emulation. This
kind of mapping is performed only on the computer keyboard, not
on remote terminals. Use mapkey to change keyboard mapping.
To change the mapping for individual channels (multiscreens), use

mapchan(M).

December 19, 1986
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Keyboard mapping can also be performed using ioctl. The syntax
is the same as for string key mapping (see previous section).

For keyboard mapping, cmd is GIO_KEYMAP to display the current
map, and PIO_KEYMAP puts the prepared buffer into place.

String Key Mapping

To map string (function) keys, use the mapstr (see mapkey(M)) util-
ity. mapstr modifies the string mapping table where function keys
are defined.

The string mapping table is an array of 512 bytes (typedef strmap_t)
containing null terminated strings that redefine the function keys.
The first null terminated string is assigned to the first string key, the
second string to the second string key, and so on.

There is no limit to the length of any particular string as long as the
whole table does not exceed 512 bytes, including nulls. Strings are
made null by the introduction of extra null characters.

The following is a list of default function key values:

Default Function Key Values
Shift Ctrl Ctrl
Key # Function . ‘ . Shift
Function  Function Function

1 ESC[M ESC[Y ESC[k ESC|w
2 ESC[N ESC[Z ESC|l ESC|[x
3 ESC[O ESC|a ESC[m ESCly
4 ESC[P ESC[b ESC[n ESC|z
5 ESC[Q ESClc ESCJo ESC|@
6 ESC[R ESC][d ESC|p ESC|[
7 ESC|S ESCle ESC|q ESC[\
8 ESC[T ESCI[f ESC|r ESC]]
9 ESC[U ESC|g ESC|s ESC[~
10 ESC[V ESC|h ESC|t ESC|[._
11 ESC[W ESCIi ESClu ESC[*
12 ESC[X ESCJj ESC|[v ESC[{

Home ESC[H | End ESC[F

Up arrow ESCJA | Down arrow ESC[B

Page up ESC[I | Page down ESC[G

Left arrow ESC[D | 5 ESC[E

Right atrow  ESC[C | Insert ESC[L
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You can also map string keys using ioct/(S). The syntax is:
#include <sys/keyboard.h>
ioctl(fd,cmd,buf)

int fd, cmd;
char *buf;

For string key mapping where cmd is GIO_STRMAP to display the
string mapping table and PIO_STRMAP to put the new string map-
ping table in place.

Files

/usr/lib/keyboard/keys
/usr/lib/keyboard/strings

See Also

mapchan(F), mapchan(M), mapkey(M), multiscreen (M),
screen(HW), setkey(C), stty(C)
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Name

Ip, 1p0, Ip1, Ip2 — Line printer device interfaces.

Description
The 1p0, Ipl, and Ip2 files provide access to the optional parallel
ports of the computer. The Ip0 and Ip2 files provide access to
parallel ports 1 and 2, respectively. The Ip1 file provides access to
the parallel port on the monochrome adaptor.

Only one of Ip0 and Ip1 may be used on a given system. To access
two parallel printers on a system, use either Ip0 or Ip1, and Ip2.

Files
/dev/1p0
/dev/lpl
/dev/lp2

See Also

Ip(C), lpadmin(C), Ipsched(C), lpinit(C)

Notes

The standard Ip ports, 1p0, Ip1, and lp2 send a printer initialization
string the first time the file is opened after the system is booted.

Not all computers have an alternate parallel port slot.
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Name

Machine — Description of host machine.

Description

This page lists the internal characteristics of personal computers
which use the Intel 8086 processor family and its associated
hardware. The information is intended for software developers
who wish to transfer relocatable object or executable files from
other XENIX machines to a personal computer then prepare the
files for execution on the personal computer.

Central Processing Unit Intel 8086, 8088, 80186, 80286
Disk Block Size (BSIZE) 1024 bytes

Memory Management Scheme  Unmapped (8086, 8088, 80186)
Segmented (80286)

Split Instruction and Data Supported

Variable Stack Size Supported (8086 only)
(8086 default configuration)

Fixed Stack Size Supported
(80286 default configuration)

Clock Ticks .05 second (8086, 8088, 80186)
.02 second (80286)

Binary Compatibility

The small and middle model binary programs created by the C
compiler ¢c(CP) run on many processors. The following chart
shows which XENIX systems running on which processors produce
code executable on other machines. It is assumed that system
specific system calls are not used to produce portable code. cc(CP)
produces code by default, but can also be used as a cross develop-
ment compiler, by using the appropriate flags.

SCO-nn is XENIX distributed by The Santa Cruz Operation, Inc.
MS-nn is XENIX distributed by Microsoft Corporation. Intel
XENIX is distributed by Intel Corporation. Altos XENIX is distri-
buted by Altos Computer Systems. nn designates the machine pro-
cessor. System designates the version of XENIX, either 2.3, 3.0, or
System V.
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Binary Compatibility

Your Default compiler Runs default Compiles (cross
produces programs programs development)

System
which run on created on programs for

Processor Sy /Pr Sy /Pr System/Processor

SCO-86 3.0 $C0-86 [3.0, Sys V] SCO-86 3.0 DOs*
$CO-186 [3.0, Sys V] | SCO-186 3.0
S$CO-286 SysV Intel, Altos-86 2.3, 3.0

SCO-86 SystemV SCO-86 Sys V SCO-86 [3.0, Sys V] MS-286 3.0t
SCO-186 Sys V SCO-186 [3.0, Sys V] DOSs*
S$C0O-286 Sys V SCO-286 Sys V
MS-286 Sys V Intel, Altos-86 2.3, 3.0

SC0-186 3.0 SCO-86 [3.0, Sys V] SCO-86 3.0 DOs*
$CO-186 [3.0, Sys V] | SCO-186 3.0
$CO-286 Sys V/ Intel, Altos-86 2.3, 3.0

SCO-186 System V SCO-86 Sys V SCO-86 [3.0, Sys V] MS-286 3.0t
SCO-186 Sys V SCO-186 [3.0, Sys V] DOS*
SCO-286 Sys V. $CO-286 Sys V
MS-286 Sys V Intel, Altos-86 2.3, 3.0

SC0-286 3.0 $CO-286 [3.0, Sys V] | $C0O-286 3.0 DOS*
MS-286 {3.0t, Sys V] | Ms-286 3.0%

SCO-286 System V SCO-86 Sys V SCO-86 [3.0, Sys V] $C0O-286 3.0
SCO-186 Sys V SCO-186 [3.0, Sys V] MsS-286 3.0t
S$CO-286 Sys V SCO-286 [3.0, Sys V] DOS*
MS-286 Sys V MS-286 [3.0%, Sys V]

MsS-286 3.0t Ms-286 [3.0t, Sys V] | SCO-286 3.0 DOs*
SCO-286 Sys V

MS-286 System V' MsS-286 Sys V SCO-86 [3.0, Sys V] DOS*
SCO-286 Sys V SCO0-186 [3.0, Sys VIt

SCO-286 [3.0, Sys V]

* MS-DOS for i8086/8088, i80186 and 180286 processors.
¥ MS-286 3.0 XENIX is equivalent to Intel 286 3.0 XENIX.
1 untested, pending release of this product.

See also

clockrate(M), cc(CP), 1d(CP), a.out(F).
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Name

parallel - Parallel interface devices.

Description
There are several parallel devices:
/dev/lp0 Main parallel adapter.
/dev/lpl Adapter on monochrome video card.
/dev/lp2 Alternate parallel adapter (on appropriate machines).

It is not possible to have all three parallel devices on one system.
XT computers only allow the use of /dev/lp0. Some AT computers
allow the use of two parallel devices, /dev/Ip0, and either /dev/Ip1,
or /dev/lp2.

If a parallel device fails to interrupt properly, the parallel driver
enters ‘“poll mode.” When this happens, a message is displayed on
the system console:

Parallel port Ip is not interrupting correctly.
Using poll mode.

This message is repeated once every boot up for as long as there
are problems with interrupts. Once interrupts are received from
the device, the driver returns to its original mode.

The parallel driver delays a certain amount of time when a parallel
device is closed. The amount of delay can affect printer perfor-
mance, but is necessary to compensate for different sizes of printer
buffers and printer speeds. For example, this command sets the
delay on close to 1 second, specified in 10ths of a second by Ctrl-J
(ASCII value 10):

stty eol '"J" < /dev/1p0
The default delay value is 2 seconds ('T).

Notes

Parallel adapters on add-on cards will function, but switches must
be set correctly. Some compatable computers have ports Ip0 and
Ip1 reversed.

The stty(C) command for output processing is supported on a

parallel device. sty options that have no effect on a parallel device
are ignored and no error messages are displayed.
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Usage

Usually invoked by through Ip(C), but can be written to directly.

Files
/dev/1p0

/dev/Ipl
/dev/lp2

See Also

Ip(C), 1p(HW), lpadmin(C), lpinit(C), Ipsched(C), serial(HHW)

December 19, 1986 Page 2



RAMDISK (HW) RAMDISK (HW)

Name

ramdisk - Memory block device

Description

The ramdisk device driver provides a block interface to memory. A
ramdisk can be used like any other block device, including making
it into a file systems using mkfs(C). There are eight ramdisks avail-
able.

The characteristics of a ramdisk file are determined by its minor
device number. The bits in the minor device number encode its
size, longevity, and which of the eight possible ramdisks it is.

The three low-order bits of the minor deviée number determine
which of the eight ramdisks is being accessed.

The next four bits of the minor device number determine the size
of the ramdisk. The size of a ramdisk must be a power of 2, and
must be at least 16K. Since 4 bits are available, there are 16 possi-
ble sizes, starting at 16K and doubling every time the size indicator
is incremented, to produce possible sizes of 16K, 32K, 64K, and

up.

The high-order bit is a longevity indicator. If set, memory is per-
manently allocated to that ramdisk, and can be deallocated only by
rebooting the system. Permanent ramdisks can only be allocated by
the superuser. However, once a permanent ramdisk is allocated
(by opening-it), it can be read and written by anyone having the
appropriate permissions on the ramdisk inode.

If clear, the ramdisk is deallocated when no processes have it open.

To create an easily removable, but semi-permanent ramdisk, use a
separate process to keep the device open for as long as necessary.
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Since a complete set of ramdisks (8) would consume 256 inodes,
only one example 16K ramdisk (/dev/ram00) is created when the
system is installed. The system administrator can use this example
to determine the major device numbers for any other required ram-
disks. The following table shows how the minor device number is

constructed:
Example Minor Device Number Construction

Description Longe- Size (see Ram Minor

vity next table) Disk No.  Device

Number

16K (#1) 0 ojojJofojfojoy1 1
(Temporary)

16K (#1) 1 ojofofofojot1 129
(Permanent)

64K (#0) 0O jfojo;1fo0p0f01]0 16
(Temporary)

512K (#7) 1 oj1io0f(1tpp1t141 175
(Permanent)

The contents of the size field and the corresponding ramdisk size is
shown in the next table.

December 19, 1986

Size Bits

| Ramdisk Size

16K

32K

64K

128K

256K

S12K

M

M

4M

SM

16M

M

64M
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Once you determine the major and minor device numbers of a new
ramdisk, make the appropriate device node using mknod (C).

To make a file system on a non-permanent ramdisk, the device file
must be held open between the mkfs and the mount(C) operations.
Otherwise, the ramdisk is allocated at the start of the mkfs com-
mand, and deallocated at its end. Once the ramdisk is mounted, it
is open until it is unmounted.

The following shell fragment shows one way to use mkfs on a non-
permanent 512K ramdisk, then mount it:

( /etc/mkfs /dev/ram40 512
/etc/mount /dev/ram40 /dev/mnt
) > /dev/ram40

Notes
ramdisks must occupy contiguous memory. If free memory is frag-
mented, opening a ramdisk may fail even though there is enough
total memory available. Ideally, all ramdisks should be allocated at
system startup. This helps prevent the ramdisks themselves from
fragmenting memory.
ramdisks are geared towards use in specialized applications. In
many cases, you will notice a decrease in system performance when
ramdisks are used, because XENIX can generally put the memory to
better use elsewhere.

Files
/dev/ram00

See Also

mkfs(C), mount(C), mknod (C)
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Name

screen — tty[01-n], color, monochrome, ega, pga
- Display adapter and video monitor.

Description

The tty[01—n] device files provide character I/O between the sys-
tem and the video monitor and keyboard. Each file corresponds to
a separate teletype device. Although there is a maximum of 10
screens, the exact number available () depends upon the amount
of memory in the computer.

Each device consists of two files: a readable file from the keyboard
and a writable file to one of five display devices: color, mono-
chrome, ega, and pga. The color file provides access to a
color/graphics adapter; the monochrome file to the monochrome
adapter; the ega file to the enhanced graphics adapter; the pga file
to the professional graphics adapter. The screens are modeled
after a 24 line, 80 column ASCII terminal, unless specified other-
wise.

tty01 is the default output device for keyboard input. If the
/dev/console is the default output device for system error mes-
sages, and the display being used is switched to graphics mode,
console messages are not displayed. They are, instead, redirected
to the kernel error handler where they can then be retrieved by the
application which took over the screen.

Although all tty[01-n} devices may be open concurrently, only one
of the corresponding devices can be active at any given time. The
active device displays its own screen and takes sole possession of
the keyboard. It is an error to attempt to access the color, mono-
chrome, ega or pga file when no corresponding adapter exists.

To get to the next consecutive screen, enter Ctrl—PrtSc using the
Ctrl key, and the PrtSc key. Any active screen may be selected by
entering alt-Fn, where Fn is one of the function keys. F1 refers to
the tty01 device.
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Control Modes

To change the display mode used for the video monitor, you can
use the siy(C) or stty(HW) commands, or you can use ioctl(S)
with the following requests:

SWAPMONO Selects the monochrome display as the output
device for the video monitor.

SWAPCGA Selects the regular color display as the output
device for the video monitor.

SWAPPGA Selects the professional color display as the
output device for the video monitor.

SWAPEGA Selects the enhanced color display as the out-
put device for the video monitor.

To obtain information about the display adapter type currently
attached to the video monitor, you can use ioctl(S) with the follow-
ing request:

CONS_CURRENT Returns the display adapter type currently
attached to the video monitor. The return
value can be one of: MONO, CGA, EGA, or
PGA.

Display Modes

To switch display modes on the various display devices, you can
use the sty(C) or stty(HW) commands, or you can use ioctl(S) with
the following requests:

SW_B80x25 Selects 80x25 black and white text display
mode.

SW_C80x25 Selects 80x25 color text display mode.

SW_BG320 Selects 320x200 black and white graphics
display mode. -

SW_CG320 Selects 320x200 color graphics display mode.

SW_BG640 ~ Selects 640x200 black and white graphics
display mode.

December 19, 1986 Page 2



SCREEN (HW) SCREEN (HW)

SW_EGAMONO80x25 Selects EGA (Enhanced Graphics Adapter)
mode 7 - emulates support provided by the
monochrome display.

SW_EGAMONOAPA Selects EGA support for 640x350 graphics
display mode (EGA mode F).

SW_ENHMONOAPA2 Selects EGA mode F*.

SW_ENHB40x25 Selects enhanced EGA support for 40x25
‘black and white text display mode.

SW_ENHC40x25 Selects enhanced EGA support for the 40x25
color text display mode.

SW_ENHBS80x25 Selects enhanced EGA support for 80x25
black and white text display mode.

SW_ENHCS80x25 Selects enhanced EGA support for 80x25
color text display mode.

SW_CG320_D Selects EGA support for 320x200 graphics
display mode. (EGA mode D.)

SW_CG640_E Selects EGA support for 640x200 graphics
display mode (EGA mode E).

SW_CG640x350 Selects EGA support for 640x350 graphics
display mode (EGA mode 10).

SW_ENH_CG640 Selects EGA mode 10*.

SW_MCAMODE Reinitializes the monochrome adapter.

Switching to an invalid display mode for a display device will result
in an error.

Getting Display Modes
To obtain information about the current display modes, you can
use ioctl(S) with the requests that follow. These apply to the color

graphics adapter, the enhanced graphics adapter or the professional
graphics adapter:
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CGA_GET

PGA_GET

EGA_GET

MCA_GET

CONS_GET

Memory Mapping Modes

SCREEN (HW)

Returns the current display mode setting of
the color graphics adapter.

Returns the current display mode setting of
the professional graphics adapter.

Retumns the current display mode setting of
the enhanced graphics adapter.

Returns the current display mode setting of
the monochrome adapter.

Returns the current display mode setting for
whatever display adapter is being used.

The doctl(S) routine is used to map the display memory of the vari-
ous devices into the user’s data space. It returns a selector for the
display memory. The macro sotofar is used to create a far pointer
from this selector so the display memory can be accessed. The
sotofar macro is located in /usr/include/sys/param.h. Refer to your
hardware manual for details on various displays, adapters, and con-

trollers.

You can use ioctl(S) requests to map the display memory as fol-

lows:

MAPCONS

MAPMONO

MAPCGA

MAPPGA

MAPEGA

MAPPGA1K

December 19, 1986

Maps the display memory of the adaptor
currently being used into the user’s data
space. Not meant to work with MAPPGA 1K.

Maps the monochrome adapter’s display
memory into the user’s data space.

Maps the color adapter’s display memory into
the user’s data space.

Maps the professional graphics controller’s
display memory into the user’s data space.

Maps the enhanced graphics adapter’s display
memory into the user’s data space.

Maps the professional graphics controller 1K

communications fifos (etc.) into the user’s
data space.

Page 4



SCREEN (HW) SCREEN (HW)

For example, the following code can be used to acquire a pointer
to the start of the user data space associated with the color graphics
adapter display memory:

char far *dp;
int selector;

fd=open ("/dev/color", O_WRONLY);
selector = ioctl (fd, MAPCGA,0);
dp = sotofar (selector, 0);

Note that when the display memory is mapped into the user space, the
adapter’s start address registers are not set. The start address can be
reset in two ways, so that the start address of the display memory
corresponds to the upper left hand corner of the screen:

1.  Switch modes with an ioctl() (the “switch” can be to
the present mode). See the “Display Modes” sec-
tion of this manual page.

2. Change the start address high and low address with
the in—on—port/out—on—port ioctl().

The in—on-—port/out—on—port ioctl()’s can also be used to deter-
mine the current value in the start address register, and then set up
a pointer to point to the offset in the mapped—in data space.

Graphics Adapter Port I/0

You can use ioct/(S) to read or write a byte from or to the graphics
adapter port. The arg parameter of the ioctl call uses the io_arg
data structure:

struct port_io_arg {
struct port_io_struct args[4];

.
B

As shown above, the io_arg structure points to an array of four
port_jo data structures. The port_io structure has the following for-
mat:

struct port_jo_struct {

char dir; /* direction flag (in vs. out) */
unsigned_int port; /* port address */
char data; /* byte of data */

|5
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You may specify one, two, three, or four of the port_jo_struct
structures in the array for one ioctl call. The value of dir can be
either IN_ON_PORT to specify a byte being input to the graphics
adapter port or OUT_ON_PORT to specify a byte being output to
the graphics adapter port. Port is an integer specifying the port
address of the desired graphics adapter port. Data is the byte of
data being input or output as specified by the call.

If you are not using any of the port_jo structures, load the port with
0, and leave the unused structures at the end of the array. Refer to
the hardware manuals for port addresses and functions for the vari-
ous adapters.

You can use the following ioct(S) commands to input or output a
byte on the graphics adapter port:

MGAIO Inputs or outputs a byte on the monochrome
adapter port as specified.

CGAIO Inputs or outputs a byte on the color graphics
adapter port as specified.

EGAIO Inputs or outputs a byte on the enhanced
graphics adapter port as specified.

PGAIO Tuputs or outputs a byte on the professional
graphics adapter port as specified.

"To input a byte on any of the graphics adapter ports, load dir with

IN_ON_PORT and load with the port address of the graphics
adapter. The byte input from the graphics adapter port will be
returned in data.

To output a byte, load dir with OUT_ON_PORT, load port with
the port address of the graphics adapter, and load data with the
byte you want output to the graphics adapter port.

Function Keys

ioctl(S) can be used to define or obtain the current definition of a
function key. The arg parameter of the ioctl call uses the fkeyarg
data structure:

struct fkeyarg {
unasigned int keynum;,
char keydef [MAXFK];
/*Comes from
char flen; ioctl.h via comcrt.h */

¥
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You can use the following ioctl(S) requests to obtain or assign func-

tion key defintions:

GETFKEY

SETFKEY

Obtains the current definition of a function
key. The function key number must be
passed in keynum. The string currently
assigned to the key will be returned in keydef
and the length of the string will be returned in
flen when the ioctl is performed.

Assigns a given string to a function key. The
function key number must be passed in key-
def and the length of the string (number of
characters) must be passed in flen.

Screen Attribute Sequences

The following character sequences are defined by ANSI X3.64-1979
and may be used to control and modify the screen display. Each
Pn is replaced by the appropriate ASCII number (decimal) to pro-
duce the desired effect. The last column is for fermcap (M) codes,
where “n/a” means not applicable.

The use of 7 or 8 bit characters in the escape sequence is a valid
invocation for each action defined. For example the ANSI ED
command can be invoked via the "ESC [ Pn S" (0x1b-0x5b-Pn-
Ox4a, 7 bit chars) sequence or the "CSI Pn J" (0x9b-Pn-0x4n, 8 bit

chars) sequence.

ANSI Sequence Action Termcap
Code
ED ESC[Pn J Erases all or part of cd
(Erase in CSIPn J a display. Pn=0:
Display) erases from active
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position to end of
display. Pn=1:
erases . from the
beginning of display
to active position.
Pn=2: erases entire
display.
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EL
(Erase in
Line)

ECH
(Erase
Character)

CBT
(Cursor
Backward
Tabulation)

SU
(Scroll
Up)

SD
(Scroll
Down)

Ccup
(Cursor
Position)

HVP
(Horizontal
& Vertical
Position)

CUU
(Cursor Up)

CuUD
(Cursor
Down)

CUF

(Cursor
Forward)

December 19, 1986

ESC[Pn K
CSIPn K

ESC[Pn X
CSIPn X

ESC[Pn Z
CSIPn Z

ESC[Pn S
CSIPn S

ESC[Pn T
CSIPn T

ESC[P1;P2 H
CSIP1;P2 H

ESC[P1;P2 £
CSIP1;P2 £

ESC[Pn A
CSIPn A

ESC[Pn B
CSIPn B

ESC[Pn C
CSIPn C

SCREEN (HW)

Erases all or part of
a line. Pn=0: erases
from active position
to end of line.
Pn=1: erases from
beginning of line to
active position.
Pn=2: erases entire
line.

Erases Pn characters
Moves active posi-

tion back Pn tab
stops.

Scroll screen up Pn
introducing
new blank lines at

lines,

bottom.

Scrolls screen down
Pn lines, introducing
new blank lines at

top.
Moves

(vertical)
(horizontal).

Moves
tion to location
(vertical)
(horizontal).

Moves active posi-
tion up Pn number
of lines.

Moves active posi-

tion down Pn num-

ber of lines.

Moves active posi-
tion Pn spaces to the

right.

active posi-
tion to location P1
and P2

active posi-

and P2

ce

n/a

bt

sf

ST

cm

n/a

up (ku)

do (kd)

nd (

Page 8
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CUB
(Cursor
Backward)

HPA
(Horizontal
Position
Absolute)

HPR
(Horizontal
Position
Relative)

VPA
(Vertical
Position
Absolute)

VPR
(Vertical
Position
Relative)

IL
(Insert
Line)

ICH
(Insert
Character)

DL
(Delete
Line)

DCH
(Delete
Character)
CPL
(Cursor to
Previous
Line)

CNL
(Cursor
Next
Line)

December 19, 1986

ESC[Pn D
CSIPn D

ESC[Pn ¢
CSIPn ¢

ESC[Pn a
CSIPn a

ESC[Pn d
CSIPn d

ESC[Pn e
CSIPn e

ESC[Pn L
CSIPn L

ESC[Pn @
CSIPn @

ESC[Pn M
CSIPn M

ESC[Pn P
CSIPn P

ESC[Pn F
CSIPn F

ESC[Pn E
CSIPn E

SCREEN (HW)

Moves active posi-
tion Pn spaces back-
ward.

Moves active posi-
tion to column given
by Pn.

Moves active posi-
tion Pn characters to
the right.

Moves active posi-
tion to line given by
Pn.

Moves active posi-
tion down Pn num-
ber of lines.

Inserts Pn  new,
blank lines.

Inserts Pn  blank
places for Pn charac-
ters.

Deletes Pn lines.

Deletes Pn number
of characters.

Moves active posi-
tion to beginning of
line, Pn lines up.

Moves active posi-
tion to beginning of
line, Pn lines down.

bs (k1)

n/a

n/a

n/a

n/a

al

dl

dc

n/a

n/a
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SGR
(Select
Graphic
Rendition)

December 19, 1986

ESC[0 m
CSI0 m

ESC[1 m
CSI1 m

ESC[2h

ESC[2i

ESC[21

ESC[4 m
CSI4 m

ESC[5 m
CSI5S m

ESC[7 m
CSI7 m

ESC[10 m
CSI10 m

ESC[11 m
CSI1l m

SCREEN (HW)

Resets bold, blink,
blank, underscore,
and reverse. Color:
Restores normal
selected colors.

Sets bold. Color:
Sets intensity
(changes color to
It_color).

Lock keyboard.
Ignores keyboard

input until unlocked.
Characters are not
saved.

Send screen to host.

Current screen con-

tents are sent to the
application.

Unlock keyboard.
Re-enable keyboard
input.

Sets underscore.
Color: No effect.

Sets blink. Color:
Changes background
It_color to color;

foreground blinks.

Sets reverse video.
Color: Uses reverse
selected colors.

Select primary font.

Select first alternate
font. Allows ASCI
characters less than
32 to be displayed as
ROM characters.

n/a

n/a

n/a

n/a

n/a

n/a

n/a

SO

GE

n/a
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SCREEN (HW)

ESC[12 m
CSI12 m

SCREEN (HW)

Select second alter-
nate font. Toggles
high bit of extended
ASCIH code before
displaying as ROM

GS

characters.

The following color codes and sequences are defined by Interna-

tional Organization for Standardization ISO DP 6429,

Color

QAN DW= OO

Black
Red
Green
Yellow
Blue
Magenta
Cyan
White

1SO Sequence

Action

Termcap
Code

SGR ESC[3Cm
(Select

Graphic

Rendition)

ESC[4Cm

ESC[8m

Color: Selects fore-
ground color C.

Color: Selects
background color
C.

Sets blank (non-
display).

n/a

n/a

n/a

The following color codes and sequences are additional control

sequences.

December 19, 1986
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Cn Color Cn Color
0 Black 8 Grey
1 Blue 9 Lt. Blue
2 Green 10 Lt. Green
3  Cyan 11 Lt. Cyan
4 Red 12 Lt. Red
5 Magenta | 13  Lt. Magenta
6 Brown 14  Yellow
7 White 15 I.t. White
. Termcap
Name Sequence Action Code
SGR ESC[2;C1;C2 m Color only. Sets n/a
foreground (C1)
and background
(C2) colors.
SGR ESC[7;C1;C2 m Reverse video. n/a
Color: Sets fore-
ground (C1) and
background (C2)
reverse video
colors.
SGR ESC[3;0m Color only. n/a
Clears blink bit.
SGR ESC[3;1 m Color only. n/a
Sets blink bit.
SGR ESC[4 m Underscores. n/a
Color: No effect
n/a ESC[=S8s5;8eC Sets cursor to start n/a
at scan line Ss, and
ends at scan line
Se. Default under-
line cursor is 6,7
for color adaptor
and 11,12 for
monochrome.
n/a ESC[=CA where C is 0-15. n/a

December 19, 1986

Sets border color
on color adaptors.
Color codes are
same as for
ESC[2;C1;C2m.
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SCREEN (HW)

n/a ESC[Png
n/a ESCQFn ’string ’
n/a ESC[Pnz
CSIPnz
n/a ESC[=F;TB
Files
/dev/console

/dev/tty[02 —n]

December 19, 1986

SCREEN (HW)

Accesses alternate
graphics set. Not
the same as
‘“graphics mode.”
Refer to  your
owner’s maunual for
decimal/character
codes (Pn) and
possible output
characters.

Define function key
Fn with string.
String  delimiters
> and ’ may be any
character not in
string. Function
keys are numbered
0 through 9 (F1 =
0, F2 = 1, etc.).

Pn should be equal
to the number of
the screen to
switch  to. Will
only work if screen
was configured for
at boot, else no
action will take
place.

Sets bell frequency
and duration. F is
the value loaded
into the timer-
counter, and T is
the bell duration in
1/10ths of a second
(initial settings are
1500 and 2/10ths of
a second). '

n/a

n/a

n/a

n/a
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/dev/color
/dev/monochrome
/dev/ega

/dev/pga

See Also
console(M), ioctl(S), keyboard(HW), keymap(M), mapkey(M),

mapchan (M), multiscreen(M), setcolor(C), stty(C), systty(M),
e ttyhD ), stty(C), systty(M)
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Name

ttyl[a-h] , ttyl[A-H] , tty2[a-h] , tty2[A-H] - Interface to serial
ports

Description
The ttylfa=h], ttyl[A~H], tty2[a=—h] and tty2[A=H] files provide
access to the standard and optional serial ports of the computer.
Each file corresponds to one of the serial ports (with or without
modem control). Files are named according to the following con-

ventions:

— The first number in the file name corresponds to the COM
expansion slot.

— Lower case letters indicate no modem control.
— Upper case letters indicate the line has modem control.

ttyla and ttylA both refer to COM 1, whereas tty2a and tty2A both
refer to COM 2.

For example, with a four port expansion board installed at COM 1
and a single port board installed at COM 2, you can access:

ttyla ttylA
ttylb ttylB
ttylc tty1C
ttyld ttylD
tty2a tty2A

Each serial port has modem and non-modem invocations. The dev-
ice names in the following table refer to the serial ports, with and
without modem control. The first section of the table describes
boards at COM 1 and the second section describes boards installed
at COM 2. “Minor” is the minor device number for the port (see
mknod (C)).
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Serial Lines

Board Non-Modem
Type Control’ Modem Control
Minor Name _ Minor Name
1 Port 0 ttyla 128 ttylA
1 ttylb 129 ttylB
4 Port 2 ttylc 130 tty1C
3 | uyld 131 ttylD
4 ttyle 132 ttylE
5 ttylf 133 tty1F
8 Port 6 ttylg 134 itylG
7 ttylh 135 ttylH
1 Port 8 tty2a 136 tty2A
9 tty2b 137 tty2B
4 Port 10 ttﬂc 138 t ty2 C
11 | tty2d 139 | tty2D
8 Port 13 tty2f 141 tty2F
14 tty2g 142 tty2G
15 | wy2h | 143 | tty2H

Interrupt Vectors:

All board(s) installed at COM1 - 4
All board(s) installed at COM2 - 3

For a list of /O addresses, see the Release Notes furnished with
your distribution.

Access

The files may only be accessed if the corresponding serial interface
card is installed and its jumper I/O address correctly set. Also, for
multi-port expansion cards, you must use the mkdev(C) program to
create more than the default number of files. See mkdev (C) in the
XENIX Reference.

The serial ports must also be defined in the system configuration.
Check your hardware manual to determine how your system is
configured, via a CMOS database or by switch settings on the main
system board. If your system is configured using a CMOS database,

e ports are defined in the database (see cmos(HW)). Otherwise,

th
the ports are defined in th e databa s(HW

define the ports by setting the proper switches on the main system
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board. Refer to your computer hardware manual for switch set-
tings.

It is an error to attempt to access a serial port that has not been
installed and defined.

The serial ports can be used for a variety of serial communication
purposes such as connecting login terminals to the computer,
attaching printers, or forming a serial network with other comput-
ers. Note that a serial port may operate at most of the standard
XENIX baud rates, and that the ports (on most computers) have a
DTE (Data Terminal Equipment) configuration. The following
table defines how each pin is used.

Pin | Description

2 Transmit Data

3 Receive Data

6 Request to Send
7

8

Signal Ground
Carrier Detect (Data Set Ready)
20 Data Terminal Ready

Only pins 2, 3, and 7 are necessary for a terminal (or direct) con-
nection.

See tty(M) and termio(M) for the details of serial line operation in
the XENIX system.
Files
/dev/ttyl[a-h]
/dev/ttyl[A-H]
/dev/tty2[a-h]
/dev/tty2[A-H]
See Also

cmos(HW), csh(C), cu(C), getty(M), mkdev(C), mknod(C)
nohup(C), open(S), termio(M), tty(M), uucp(C)
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Notes
If you login via a modem control serial line, hanging up logs that
line out and kills your background processes. See nohup(C) and
csh(C)).
You cannot use the same serial port with both modem and non-
modem control at the same time. For example, you cannot use
ttyla and ttylA simultaneously.

Use a modem cable to connect your modem to a computer.

December 19, 1986 Page 4



STTY (HW) STTY (HW)

Name

stty — Sets the options for the video monitor.

Syntax

stty [ —a ][ —g ] [ options ]

Description

stty sets certain terminal I/O options for the device that is the
current standard input; without arguments, it reports the settings of
certain options. With the —a option, stty reports all of the option
settings; with the —g option, it reports current settings in a form
that can be used as an argument to another stty command. The
following options describe control modes for the video monitor and
other display devices attached to a display adapter. This informa-
tion is hardware specific; refer to stty(M) for options generic to this
utility. Additional details on the modes described here can be
found in screen(HW) and keyboard(HW).

Control Modes for the Video Monitor

mono Selects the monochrome display as the output device for
the console screen. This mode is valid if a standard
monochrome adapter is present or if a standard enhanced
graphics adapter (EGA) is present and the EGA is
currently in one of the monochrome display modes.

color  Selects a standard regular color display as the output dev-
ice for the console screen. This mode is valid if a color
graphics adapter is present or if a standard EGA is present
and is currently in one of the color graphics compatibility
modes.

enhanced
Selects the enhanced color display as the output device for
the console screen. This mode is valid if an EGA is
present and is currently in a non-monochrome display
mode.

herc Selects the monochrome display as the output device for
the console screen. This mode is valid if a Hercules
monochrome graphics adapter is present and is currently
in a full monochrome graphics mode.

pro Selects the professional color display for the output device

for the console screen. This mode is valid if a standard
professional graphics adapter is present.
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Note that on systems with more than one display adapter, the key-
board multiscreen switchings only work on the current primary
screen display adapter.

Control Modes for the Attached Display Devices

B80x25 Selects 80x25 black and white text display mode.
C80x25 Selects 80x25 color display text mode.

BG320 Selects 320x200 black and white graphics display mode.
CG320 Selects 320x200 color graphics display mode.

BG640 Sclects 640x200 black and white graphics display mode.

The keyboard and display control modes above are valid for the
following configurations: standard color graphics adapter (CGA)
attached to an standard regular color display, standard enhanced
graphics adapter (EGA) (modes 0-6) attached to a standard regular
color display or an standard enhanced color display, and an stan-
dard professional graphics adapter (PGA) attached to a standard
professional graphics display.

CG320_D
Selects EGA support for 320x200 graphics display mode
(EGA mode D).

CG640_E
Selects EGA support for 640x200 graphics display mode
(EGA mode E).

The two options above are only valid when an EGA is attached to
a standard regular color display or an enhanced color display.

EGAMONOS80x25
Selects EGA Mode 7 as the display mode. Emulates the
support provided by the standard monochrome display
adapter.

EGAMONOAPA
Selects EGA support for 640x350 graphics display mode
(EGA mode F).

ENHMONOAPA2
Selects EGA mode F*.

The three options above are only valid when a standard EGA is
attached to an IBM monochrome display.
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ENH_B80x25
Selects enhanced EGA support for 80x25 black and white
text display mode (EGA mode 2*).

ENH_C80x25
Selects enhanced EGA support for 80x25 color text display
mode (EGA mode 3*).

CG640x350

Selects EGA support for 640x350 graphics display mode
(EGA mode 10).

ENH_CG640
Selects EGA mode 10*,

The six options above are only valid when a standard EGA is
attached to a standard enhanced color display.

MCAMODE
Reinitializes the monochrome graphics adapter.

Warning: If invalid options are used for any of these display
modes, the behavior of the attached device(s) may be erratic.

See Also

console(M), ioctl(S), keyboard(HW), screen(HW), stty(C), tty(M)

Notes

Many combinations of options make no sense, but no checking is
performed.
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Name

tape - Cartridge tape device.

Description

The tape device implements the XENIX interface with a tape drive.
Typically, the tar(C), cpio(C), dd(C), backup(C), dump(C), or
restore(C) commands are used to access a tape drive.

A single tape drive with a raw (character, non-blocking) interface
is supported. There are two standard tape device types. Devices
beginning with the “r” prefix, (for “raw device”), should be used
for most normal tape work, while devices with the “n” prefix, (“for
no rewind on hold”), should be used for storing and restoring mul-
tiple files.

The following table summarizes the base naming conventions for
the tape drives supported:

ct0,1 QIC24 unit 0,1

ct2,3 QIC11 unit 0,1

ctmini floppy controller-based cartridge tape
mt0,1 reel to reel unit 0,1 1600 bpi

mt2,3 reel to reel unit 0,1 800 bpi

mt4,5 reel to reel unit 0,1 6250 bpi

tape(C) describes the commands used to access tape drives.

Files

/dev/rct0
/dev/nrct0
/dev/rct2
/dev/nrct2
/dev/rctmini

Notes

After certain tape operations are executed, the system returns a
prompt before the tape controller has finished its operation. If the
user enters another tape command too quickly, a “device busy”
error is returned until the tape device is finished with its previous
operation.

Periodic tape cartridge retensioning and tape head cleaning are

necessary for continued error-free operation of the tape subsystem.
Use tape (C), to retension the tape.
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See Also

backup (C), cpio (C), dd (C), dump (C), format (C), tape (C),
tar (C) restore (C),
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Name

terminal — Login terminal.

Description

A terminal is any device used to enter and display data. It may be
connected to the computer:

— By a serial wire, either direct or dialup
— As a virtual terminal, for example with emulator software
— Through a display adapter

A terminal has an associated device file /dev/tty*.

Files

/dev/tty*
See Also

console(M), disable(C), enable(C), mkdev(C), serial(HW), stty(C),
stty(HW), termcap(M), term(F), terminals(M)
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