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Scope - the job of System Administrator

FURCTION

The information in this section is primarily for the use of a System Ad-
ministrator -~ that person who is responsible for the day to day care and
feeding of an Idris system. No knowledge of programming is required for

the job; all the work is done using existing utilities and predetermined
protoceols.

It is assumed that still another person, known as the System Generator,
has already installed Idris. Setting up bootstrap procedures, using the
bootstrap components shipped with Idris, is the job of the System
Generator. Configuring the resident for the local set of peripherals,
using the device handlers shipped with Idris, is also the job of the
System Generator. All these functions are described in the Idris Inter-
face Manual for the appropriate host machine.

Once a system is generated, however, there is much that can and should be
done. Idris is a multi-user system; someone must issue loginids and al-
locate space in the directory hierarchy. Idris . supports multiple
demountable filesystems; someone must make, maintain, and backup those
filesystems. And Idris is highly configurable; someone must decide what

adaptations are most appropriate for local usage. Thus, the System Ad-
ministrator.

This section contains several essays on the topies in the preceding
paragraph, to give a more detailed overview of the job. It also contains
manual pages for utilities not generally useful to (or safely used by)
more innocent customers. Some of the utilities documented here reside in
the standard directory /odd; they are not designed to be invoked directly
by people. The remaining utilities documented here preside in the standard
directory /etc; the wise System Administrator will include this directory

in the standard search path for the superuser loginid, conventionally
called root.

The humble System Administrator will use these utilities, and superuser
powers, very carefully.
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NAME
Filesystem -~ a guide to the standard shipped filesystem

FUNCTION

The Idris system is organized around a root filesystenm containing a dozen
or so directories. Each customer is at liberty to add arbitrary amcunts
of structure to the shipped system, or even to alter the basic directory
structure in a number of ways. It is strongly recommended, however, that
this basie structure be left intaet: new releases will be much more
easily incorporated, and the shipped structure is reasonably flexible as
it stands. This essay describes the major directories of the shipped
filesystem, with some hints as to their underlying rationale.

All files are owned by the root, or superuser, to begin with, so that they
may be better protected from inadvertent modification by innocent users.
The shipped system denies permission to remove standard directories and
utilities, to modify standard files, or even to add files to standard
directories. Access is further restricted in two critical cases: the
per-system encryption salt file /adm/salt is read protected, to raise the
cost of guessing passwords; and the mailbox directory /adm/mail denies
scan permission, to keep inter-user mail confidential.

Otherwise, the general philosophy is to permit as much access as possible,
short of endangering system integrity. Most utilities ecan be read, for
instance, and not just executed. The password file may be read, because
the passwords themselves are encrypted. A considerably tighter system can
be had just by restricting access permissions in a number of critical
places; but a certain looseness seems to be more productive, in all but
the strictest of secure environments.

Standard files are dealt out among about a dozen directories:

/adm the administrative directory. Here may be found files, frequently
read and written, that record the activity of the system. Items such
as the dump, mount, and login history are recorded in /adm, as well
as information on how the system should configured at startup and who
may login.

/adm/mail the inter-user mailboxes. Each loginid that has ever received
mail gets a subdirectory of the same name within /adm/mail. As men-
tioned, all but the superuser are denied the ability to browse among
the undelivered letters.

the set of standard utilities. All the utilities likely to be of use
to every user are collected here. They are documented in Section II
of this manual.

the character and block special files. Although a special file ean
be placed anywhere (by mkdev), by convention all are concentrated in
the /dev (for "devices") directory.

the set of system administration utilities. All the utilities likely
to be of use only to the System Administrator are collected here.
They are documented later in this section.
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/ete/bin the set of programming utilities. All the utilities likely to be
of use only to people writing new programs are collected here. They
are documented in Section II of the C Interface Manual for each
machine.

/1ib the programming libraries. All the libraries, object headers, and
source header files, likely to be of use only to people writing new
programs, are collected here. They are documented in the Pasecal and
C Manuals, as well as the various Idris Interface Manuals.

Jodd the odd utilities. All the utilities 1likely to be invoked only by
other programs, and never directly by people, are collected here.
They are documented in this section, or in the various C Interface
Manuals.

/stage the object file staging area. All the binary object files needed
to rebuild the system from scratch are collected here. The Install
guide shipped with Idris, plus Install scripts sprinkled throughout
the subdirectories of /stage, document how all the utilities, boot-
straps, and the resident are put together. If space is at a premium,
this subdirectory may be removed from the on line filesystem (but
keep a backup copy, by all means), since it is used only at installa=-
tion time and for system generation.

/tmp the temporary file directory. A11 utilities that require temporary
files are encouraged to place them in /tmp, and to remove them when
done. Thus, /tmp is the only standard directory where users are per-
mitted to create and remove files. The tidy System Administrator
will purge /tmp from time to time, since not all utilities are per=-
fect at cleaning up after themselves. It is even a good idea oc-
casionally %o remove /tmp itself and recreate it, since it may have
grown large and unwieldy during earlier heavy usage.

Jusr the set of personal directories. By convention, each user is given a
subdirectory under /usr whose name matches the user’s loginid. /usr,
as shipped, is empty.

/xy /¥, /2 assorted mounting posts. A filesystem must be mounted on an
existing inode, so these are provided as convenient places to hang
filesystems, in the absence of a more compelling name to suit the
contents.

You can get a map of every file on the system, from time to time, by
typing:

# 1s +dal /
which recursively descends the entire directory tree, printing all en-

tries. Do this early on, to a hard copy device if possible, so that later
you can repeat the operation and highlight accumulated trash.
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BUGS

A hierarchical filesystem is a great way to organize information. It is
also a great place to lose data.
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Login - adding new users to the system

FUNCTION

To add a new user to the system, all you really have to do is add another
line to the file Jadm/passwd. Pick it up with the editor e, modify the
file, then put it back; instantly the user is ninstalled". There are
usually a few other items that go along with this, however.

The "password" file /adm/passwd contains one line of text for each poten-
tial user. Separated by colons, its entries left to right are:

loginid the name by which the user is to be known, within the system. One
to eight characters, preferably descriptive and easily typed. Some
conventions followed are: Initials (pjp)s surnames (jones), first
names (bob), or functional classifications (admin). As shipped, the
only entry is root, for the superuser; this convention borders on

being universal.

password the encrypted password supplied to the passwd utility. Twelve
characters, from a b64-character alphabet. An empty field means no
password; anything else not filled in by passwd is de facto im-
possible to reproduce, and hence means no login permissible. Unless
no logins are to be permitted, this field is best left empty, to be
set by the user invoking passwd. The password supplied to passwd, or
to a subsequent login, is one to eight characters, preferably of
mixed case and/or punctuation, on the 1long side, and imaginative
(don"t use names of kids, pets, or cars). Passwords should be used
on any system that has public access, particularly for the superuser.

userid a decimal number in the range [0, 256), zero being the superuser.
By convention userids 1-9 are reserved for pseudo users (also known
as gremlins and daemons), so numbers should be issued from 10 on up-
A large community must perforce double up on userids, sadly.

groupid a decimal number in the range [0, 256). By convention, groupid
zero is a privileged group occupied only by the superuser, to avoid
inadvertent security leaks. The first line in /adm/passwd with a
given groupid is taken as the name of the group, often a userid writ-

ten all in uppercase letters. Many installations place everyone but

root in group 1, effectively discarding group access as a separate

class of protection.

pame an unused field, to tell the truth. By convention, however,
this is the place to enter a mare descriptive handle for the user;

and it may be used as such in future.

long

home directory the directory /odd/log makes current before starting your
shell. As mentioned, this is conventionally a directory under /usr,

whose name matches your loginid.

invokes as the last step in the login

shell the command line that /odd/log
invocation of the standard shell, such

process. Typically it is some
as
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/bin/sh -i /adm/.login «login -

This invokes an interactive shell,
startup script /adm/.login, then your
(in your home directory), then prompts for inp
The editor e is also a satisfactory shell, pa
ners; and there are a4 number of one-
like to support:

rticularly for begin-
shot services that some systems

sync::ﬂ:D::/:/bin/sync
who::O:ﬂ::/:/bin/who

You can also install restricted shells,

such as demonstration
programs.

/passwd for a new user, then the
user must be given g home directory under /usr, with the right to change
its access Permissions:

# mkdip /usr/loginid
# echo ™maij -qft > /uar/loginid/.login
# chown loginid /usr/loginid /usr/loginid/.login

The personal startup seript .login shown here merely reports "you have
mail™ or mpo mail"; many other things can be provided at the whinp of the
user. The /adm/.login file shipped displays the host machine (/ad-
m/where), and any message of the day (/hdm/motd), then sets the shell
variables X (seapch Paths for execution) and H (home directory). It too
is easily changed to support different system wide funections.

If the system has a steady turnover of users,
userids as seldom a3 possible. Better a file shou
than be falsely ascribed to some unwitting newcome
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Startup - system startup

SYROPSIS
/odd/init

FUNCTION
At system startup time Idris creates a process 0, which becomes the memory

manager or "swapper", and a process 1, which initiates everything else.
As shipped, Idris always has process 1 invoke the file /odd/init, with ar-
gument zero the string "init", and with no other arguments; all files are
closed and the userid is that of the superuser. If process 1 exits, it is
restarted the same way, as superuser with all files closed. MNote that
this startup environment differs from the standard one provided by the
shell, which supplies the opened files STDIN, STDOUT, and STDERR.

Four utilities are provided which work properly as process 1:

sh the standard command language interpreter, or shell, which reads mul-
tiple commands from a tty, in this case the file /dev/console.

hsh an administrative utility which executes only one command, again from
/dev/console, then expires. Appropriately enough, this is called the
"half shell"; it relies heavily upon the process 1 1loop for con-

tinuity.

log an administrative utility that allows restricted access to the system
by authorizing preidentified users (listed in /adm/passwd); it too
uses /dev/console. In addition, it performs various system ac@coun-
t@ing functions.

multi an administrative wutility which can be instructed to perform
initialization functions and to set up a multi-user environment (by
obeying the commands in /adm/init).

Using the shell, sh, as /odd/init provides a single user system with the
full power of its command language, including pipelines and background
processing. The half shell, hsh, provides only a subset of the shell
facilities; it doesn’t permit pipelines or background processes. When
the machine resources available are constrained, the half shell is con=-
venient because it makes less demands and is smaller in size. In par=
ticular, a system can be configured with a read-only root filesystem and
nc swap device if the half shell is run as process 1.

log alsc provides just a single user system, but permits restricted access
to different portions of the system by authorized users. Each user can be
assigned a different startup utility, not necessarily the shell; a "demo"
login, for example, may run a canned script, with only simple interaction

accepted.

The most frequently used startup utility, multi, can be tailored to per=-
form all sorts of initializations at startup, then turn on an arbitrary
number of ports for multi-user operation. It can, for example, check
system integrity automatically, mount standard filesystems, and/or ensure

-7

|



Startup Startup

that the date is properly set. multi is often configured to start the
System in one-user mode for controlled access, allowing the system ad-
ministrator to check the system before allowing others to login. There is
even provision for multi to tear down an active system and restart, thus
allowing graceful shutdown even in the presence of uncooperative users.

INTRODUCTION TO MULTI

When multi is invoked by the resident, it reads the text file /adm/init
and memorizes it. This file is a script for multi to follow while
establishing the multi-user environment requested, and while maintaining
that environment evepr after. It is composed of lines of text, each called
a <command line>, which are read and exscuted sequentially. The basic
structure of a <command line> is:

<eontrol character) <pathname> <arguments>

The <control character) tells multi what to do with the line, and <path-
name> is the absolute pathname of the utility to run with whatever {ar=-
guments> (which may include flags and filenames) are appropriate for that

An uppercase <control character> signifies that the called utility is to
be invoked with STDIN, STDOUT, and STDERR opened to /dev/console, so that
interactive input can be obtained and/or error messages may see the light
of day. A lowercase <control character) signifies that the called utility
is executed with ho files opened, and hence with no controlling tty. (The
first tty file a process opens becomes the controlling tty for it and all
of its descendants.) Thus, the utility (and all of its descendants) can
be controlled by some other tty, or even left as a free agent.

The possible control charaters for multi are:

line.

Iv - 8

wor W = run once, wait for completion ,

8 or 3 = run once, don‘t wait for completion

mor M = restart after each exit, don’t wait

k or K = kill any existing process for this command line
other = ignore this command line

If the command line begins with a ‘w’ or ‘W, the specified utility is ex-
ecuted once and, upon its completion, multi Proceeds to the next command
With the “s” or ‘S’ controi character, multi will begin execution

of the current command line and then move on to other things before its
completion.

For any utility that needs indefinite re-eXecution, such as

log, \&'m” or ‘M’ should begin its command line.

kill a troublesome process, such as a log connected to a port that has
gone crazy, started earlier by multi.

edits /adm/init to change the previous <control character> for that line
to 'k’ or ‘K’, then types the (privileged) shell command ;

# kill -1 1

\&’k’ or ‘K" is used to

The System Administrator simply
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Startup

This sends a "hangup" signal to process 1 (multi), who takes the signal as
a request to reread the control file, comparing its previously remembered
contents with the current /adm/init.- Any lines that change cause the as-
sociated process, started by multi, to be killed and the new action
initiated. In the case of ‘k’ or 'K’ mo new process is started.

1ine should never pe deleted, since

Within the /adm/init file, 2 command
it really matters to multi that the lines present correspond to the

original Jadm/init file. Thus 'k’ or ‘g’ serves as a place nholder until
such time as the line can be reinstated. Needless to say, such modifica~-

tions to /adm/init should be performed with caution.

Any control character other than those mentioned above does nothing, eX%-

cept to serve as & place holder at system atartup.

After the <control character> on each line, multi expects a space followed
by the absolute pathname (beginning with a slash “/7) of the utility to be
executed. No attempt 1is made to search alternate directories, as the
shell does, to locate 2 utility. For example, to invoke the standard
utility sh and wait for it to complete, you would write the command :

W /bin/sh -1

This accepis commands interactively from /dev/console until a ctl=D is

typed.

A WALK WITH MULTI

Here is a line by line walk through a typical /adm/init file, one used to

set up a multi-user Idris system, U0 help you better understand its pos=—
sibilities. Line numbers have been prepended to each of the command lines
for ease of reference; they do not appear in the actual file. The file
is:

W /bin/echo "set the date"
W /bin/sh -1 -X“I/bin/l/etc/l/etc/bin/“

1

2

3 W /bin/echo "mount 3"

4 W /etc/mount -1 Jdev/rm2 /sys /dev/rmb /tmp
5 W /bin/rm -rs /tmp

6 W /bin/echo wlog:"

7 W /fodd/1log ~boot

8 /bin/echo ngyncs®

W
W
9 m /bin/sync -30
10 W /bin/echo wjogins:"
11 m /odd/log ttyl -51200 -s300 —unum0 -- dz0 ==
12 m /odd/log ttyl -51200 -s300 —unuml == dzl --
13 o /odd/108 tty2 -s1200 -5300 -unumZ == dz2 ==
14 m /odd/log tty3 -3300 =s1200 —unum3 -- phonel ==
15 k /odd/log ttyd -s300 -21200 -unumb == phone2 -=
m -- console ==

16 m /odd/log console -51200 —unum>

time (from the

e date is only approximately known at startup
4t is usually

Because ti
t filesysten superblock was modified),

last time the 100

v -9
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date before permitting others to login; hence the
a reminder to the system administrator to set the
date. With the ‘W’ control character, multi opens STDIN, STDOUT and
STDERR in preparation for the output of the utility echo. The string of
characters between the double quotes will be output to STDOUT as:

set the date

and then multi moves to the next command line.

The Startup Shell

A

With line 2, the sh utility is started

on /dev/console. This gives the .
System Administrator a chance to set the date, as requested, and possibly
to check the integrity of the various filesystems before other users have :"___
system access. All the output is directed to STDOUT or STDERR unless

The absolute pathname invokes sh in an interactive mode as specified by
the -i flag. The «H/ flag sets the root directory as the "home direcw
tory", used by the cd command as a default argument. With -X the Mexecu-
tion path" is defined, i.e. the sequence of directories in which the shell

Will search for utilities. The search will proceed through the direc-
tories listed inside the double quotes, as follows:

1) The first vertical bar with nothing before it indicates that the cur-
rent directory should be explored first.

wnmmn:

2) If an executable file of that name is not found there, the search
continues by prefixing "/bin/" to the utility name.

3) Each of the remainin

€ prefixes, between vertical bars, is then tried
in turn.

3) If none of these directories contains the command, only then will the

shell type its "not found" message and give up.

There is much much more the sh utility ean do.
manual, there are two Separate tutorials about the
II there is a detailed manual page, all of which
more information on this versatile utility.

In Section I of this
shell, and in Section
you should consult for

Other Initializations

Once the initial shell is exited, multi proceeds to execute line 3 of the

control file, which is a reassuring message to the System Administrator
that multi has progressed far enough to begin mounting standard
filesystems. echo simply types the line:
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mount :

then exits, permitting multi to proceed. With line 4, multi once again
waits until the mount utility is exited, as indicated by the ‘W’. mount
initializes the file /adm/mount, courtesy of the -i flag, causing a new
mount table to be created with an initial entry for the root filesystem,
then goes on to mount two other filesystems. The /adm/mount table is used
by mount and other utilities to trace pathnames or to inspect all mounted
filesystems.

The block special device /dev/rm2 presumably contains a filesystem which
is always to be reachable through pathnames starting with "/sys", and
device /dev/rmb presumably belongs at "/tmp". Since /tmp is heavily used
by the editor, compilers, and other popular utilities, it may improve per-
formance to devote a separate device just to hold temporary files, as is
done here. Line 5 clears out any detritus left in /tmp, perhaps by a
utility caught unawares by early termination or system shutdown.

The line "wno:" is output to the console with command line 6 to announce
the process that is to be carried out by line 7. This command line
initializes the file /adm/who, because of the =boot flag, to say that
nobody is currently logged onto the system, then appends a "reboot:" entry
to /adm/log, if it exists. An ac@count@ing of major milestones such as
user login activity, date changes, and system reboots (startups) is writ-
ten, by the /odd/log utility, to /adm/log. If the System Administrator
wishes such logging activity to take place, the file must be created by a
shell command such as:

echo > /adm/log

since /odd/log will only write to the file if it already exists. Equally,
logging can be disabled by removing the file.

Each of these files contain one 2b-byte record for each ac@count@ing
event; the file formats are similar except that no entries are made in
/adm/who for date changes or system reboots. See Section III of this
manual for more details.

Note again that the uppercase control character opens STDIN, STDOUT, and
STDERR so any problems can be reported to the console.

Line B proclaims "sync:", again for reassurance. The sync utility ensures
synchronization between wmain memory and all disk images by forcing the
resident to update all inodes and disk buffers that have been modified and
not yet written back to disk. This utility is an important safety measure
against loss of data, or loss of filesystem integrity, should the system
be halted unexpectedly. The flag =30 requests continuous operation of
sync, with a thirty second interlude between updates.

The sync utility de-optimizes the system by forcing it to perform "un-
necessary" updates. By modifying the length of time between automatic up-
dates, the System Administrator can balance the need for safety of data
with the need for speed of processing. Another safety feature provided by
command line 9 is the multi control character ‘m”, which ensures that if

v -1
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sync should be killed inadvertently, it will be restarted.

Starting Multiple Logins

The final phase to a multi-user startup is announced with command line 10
echoing:

logins:

Command lines 11 through 16 start multiple instances of the log utility,
on various tty devices, to allow multi-user access and to keep track of
user activity on the system. Each command line begins with the ‘m” con-
trol character, to start the log utility without waiting for completion,

and to restart log when that process exits (usually by the descendant
shell exiting at logout time).

At the system level, log is responsible for changing ownership of the tty
file (to restrict read access by other users and to give the user control
over message delivery), and for writing ac@count@ing information into the
files /adm/who and /adm/log (if it exists). The -unum# flag specifies
which slot in /adm/who should record the login status for that tty. The
file /adm/log, on the other hand, is more like a telephone log -~ for each
login or logout, a record is appended giving the tty, loginid, and the
time. Thus, the who utility can display the current users of the system
by reading /adm/who or, when the =h flag is specified, it can display the
recent history of system activity by reading /adm/log back to front.

log is also responsible for setting the initial tty status, much 1like
stty, and possibly adapting to different speeds required by various ter-
minals that might be connected to that tty port. Each of the speeds
specified by a -s# flag is tried, in eircular order, until a login is
successful. For the range of possible speeds and other settable terminal
attributes, see the log and stty(II) manual pages. -

The comments at the end of each log command line are permitted because log
doesnt look past its flags, and "--" terminates any flag list. They con-
ventionally serve as reminders as to what type of equipment is associated
with each of the logical ports (tty files). Note that, in this example,
line 15 is currently disabled, with the ‘k’ control character, and that

line 16 is your old friend /dev/console, now reduced to Just another login
port.

OTHER POSSIBILITIES

If you set up your system much like the example above, it will work quite
well. It is designed to provide a general computing environment for one
or more simultaneous users. But there are many other possibilities for
tailoring to specific needs. Here are just a few suggestions:

Have the console run as a shell:

T 0 B B
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m /bin/sh -i -H/ =P"## " -X"/]/bin/| /ete/1/ete/bin/"

The console is thus always nlogged in", without appearing in the list
displayed by the who utility. Most useful for a console in a secure com-

puter room.

Verify filesystem integrity automatically at system startup, as with the
scripts

/ete/icheck > /dev/null /dev/rm0[2356] \
|| echo "Filesystem damage, call trouble number"

You can even have the system automatically deal with the commonest
blemishes, but this is somewhat more adventuresome.

Make a /tmp filesystem from scratch on each startup:

W /etc/mkfs -s#400 /dev/rki
W /etc/mount =i /dev/rk1 /tmp

This provides a nice clean scratch area on each’ system startup, at the
cost of making /tmp highly volatile.

‘ Bring the system straight up in a dedicated application. For a turnkey
system with automatic hardware bootstrap on power up, it is quite possible
to configure Ildris to initiate system startup literally at the turn of the
key. With automatic self test and damage repair, as described above, and
with the ability to start anything with multi, and with the ability to
give different loginids different capabilities with log, a very robust
dedicated application can be supported.

BUGS
Care should be exercised in modifying /odd/init, or /adm/init if multi is

used, because the system may not survive startup if' these are sufficiently
corrupted.

BRIt It tr 1t
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Shutdown - taking the system down

Idris is actually more humble than many systems. Its biggest problem is
that it tries very hard to optimize disk reads and writes; it will defer
as long as possible actually writing a block back to disk, in the off
chance that some more modifications might be made before the write must
occur. Thus, if the System is taken down abruptly, there is a real danger
that the disk is not in a consistent state. That “s what the sync utility
is for:

ALWAYS MAKE SURE THAT Sync HAS BEEN INVOKED BEFQRE SYSTEM SHUT-
DOWN, OR DISK IMAGES MAY WELL BE CORRUPTED.

Common practice ig to start a perpetual sync running at system startup
time, dispatched by multi. If the sSystem has been idle for longer than
the repeat time specified to the perpetual syne, then You can be sure that
the disks are stable. If you are running "single-user", however, with
Just a shell or half shell active, then it is necessary to invoke sync ex-
Plicitly before halting the machine. Thus, the best habit is to invoke
3yne on any shutdown.

the way out at this point, merely because the last accessed time of one of
them was updated by a reference, it is qQuite possible that up to sixtean
unrelated files might be lost, even files that have not themselves been
touched for months. Little can be done to overcome such hardware limita-
tions.

A related social problem occurs on a multi-user system - getting everyone
to quit at the same time. If the terminals are not within shouting
distance of each other, the Systenm Administrator can broadcast a shutdown
request using the write utility. Even better practice is to write the
shutdown message in /adm/motd, normally printed out at login time, then
broadeast from there; that Way, people who login during the shutdown war-
ning period are also warned..

rmnmnnmmnmn T

]

In extremis, the System Administratop can fall back on:

# kill -2 1

o

L_
that startup first runs a single user shell on that tty, then this -—I
mechanism can be used to kick everyone off the system. It may still be =

Iv - 14
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necessary to stop any background processes, using ps to find them and kill
to do them in, and one should certainly invoke syne at the very end, but
this control is absolute.

Keep in mind that many programs, the editor e in particular, use temporary
files in /tmp. So if the system is shutdown while an instance of e is
running, even if it is quietly waiting for keyboard input, then some gar-
bage will be left in /tmp, which must eventually be cleaned up.

The best way to bring down a conventional system, therefore, is to get
everybody to logout, then wait a minute.
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NAME

Mkfs - making filesystems

FUNCTION

Disk storage under Idris is conventionally organized into one or more
filesystems, which are logical data structures capable of administering a
large number of files. Starting with a fundamental, or root, filesystem,
the system permits additional filesystems to be mounted, or attached as
subtrees in the existing directory hierarchy. Once mounted, a
filesystem’s boundaries become nearly invisible, so that arbitrary amounts
of data may be treated 83 a single hierarchical entity. .

Multiple filesystems are desirable for other reasons as well. Given
removable media, as with a diskette or cartridge drive, it ig possible to
store data "orr line", away from the computer. This permits a large com-
munity of files even on a system with limitedq on line disk capacity; and
it eases the problem of backing up files, an important safety measure.

Some disks are too large to be administered as a single filesystem, so the
System Generator usually divides a large disk into a number of smaller
logical sub-disks, each of which can support a single filesystem. This is
often done even fop disks less than the 32 miliion byte maximum for g
single filesystem, because smaller filesystems are easier to inspect and
back up. Thus, even a single 20 Mbyte (million byte capacity) disk may
well be divided up into two to four smaller filesystems.

Since Idris runs on such a large variety of hardware, each System Ad-
ministrator must confer with the System Generator to determine what device
names go with what physical devices, on a given system, and how many
blocks may safely be used with each device name.

Yet another important consideration, that is beyond the scope of this es-
58y, is how the media is prepared for writing (forma.ted) and placed on
line. Again, it igs up to the System Generator to determine procedures for
readying disks. The System Administrator can verify that a disk is usable
by trying first to read it:

# od -hevt16 /dev/disk

where /dev/disk is the presumed filename for the block special device in
question. This operation should result in a seemingly endless printout of
hexadecimal numbers, sixteen to the line, if the disk is readable; other-
wise the console device will probably record a series of complaints from
the resident handier for that device. You can write to a disk Just as
easily:

# echo Mare you there?" > /dev/disk

# od -hevti6 /dev/disk

00000000 61 72 65 20 79 6f 75 20 T4 68 65 72 65 3f 0a 6a
ete.

If you think a disk is writable, and you know how many blocks are safely
usable, then you are ready to build a filesystem on it. 4 3740-compatible
diskette, for inatance, has 128 bytes per sector, 26 sectors pPer track,
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and T7 tracks per diskette. This multiplies out to 500 1/2 blocks of 512
bytes, the standard unit of Idris disk activity. So the largest

filesystem you can safely make is:

# mkfs -s500 /dev/dk0
/dev/dk0s

368 inodes

474 free blocks

assuming that /dev/dk0 is the name of the diskette block special file.
(The extra half block is not usable, as part of a filesystem.) The prin-
tout is reassurance that the filesystem was successfully constructed, and
informs you that mkfs elected to allocate 368 "inodes", or file entries,
on the diskette. This means that no more than 368 files can be supperted
on that filesystem, even if there is space (free blocks) to hold ad-
ditional file contents. mkis applies a default formula, determined from
years of experience, to select an appropriate number of inodes for a given
size filesystem; it can be overriden if you have your own ideas.

Initially, only one of these inodes is consumed. Inode 1 is the root
inode for any filesystem, and mkfs makes it a directory with just the con-
ventional links . and .., much as mkdir would do. MNote, by the way, that
.. for a root inode points pack at itself, just like ., since there is no
npapent" for it to point back at. This is one of those rare places where
you can see the boundaries between separate filesystems =-- wed .." will
not climb beyond the root of a mounted filesystem.

To get files onto the newly made filesystem, Yyou can either 1) mount 1t
and copy files to it, or 2) use restor to restore files from 2 previously
dumped filesystem onte it. 1In the latter case, the filesystem had better
be big enough, with enough inodes, to accommodate the image being restored

- prestor can be made to tell you how big is big enough.

To mount a filesystem, you need an existing inode in the directory hierar=-
chy. Any old inode will do, but by convention, it is usually one in the
root directory. Say You want to Kkeep user private directories on &
separate filesystem, which is to be built up on /dev/dk0, then

# mount dk0 /usr

will mount the newly initialized diskette overtop the directory /usr. If
/usr has had any additions on the original filesystem, they are now un-

reachable; subsequent references to /usr jead onto the diskette until it

is unmounted. You can now
files, or do anything else that you’ve been

make subdirectories on the diskette, COPY over
doing on the root filesystem:

# cd /usr

# mkdir joan tom

# echo "mail -g" > joan/.login
# cp joan/.login tom

and so forth.
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When you ape done, and ready to replace /usr with a Previously preparad
diskette filesystem:

#ed /
# mount -u dko

filesysten,
sidered busy enough.
safely remove the

to work on:

# mount dkQ /x
# 1s -1 sx

and so forth. Note that this time the diskette was mounted at /x, fop
whatever reason. Idris doesn‘t care.

ore it can be

they are not ready to

mount g can also make a valid
filesys

# dd -e500 -g /dev/dk1 /dev/dk0

This replicates the filesystem Presumably written on dk0 onto the new
diskette loaded on dk1.

If you mount a disk that is not a valid filesystem, Idris will get upset.
It will probably not crash, since it is alert for such mistakes, but it
won‘t like it. To make sure there really is a filesystem out there, try:

# icheck /dev/dko

specl 0

files 0

diree 1

Small 1

large 0

indir 0

total free blocks 474 7 s00
total free inodes = 367 / 368

If icheck has no complaints, Idpis probably won‘t either.

Once your basic then it is most convenient to have
This may not
but for a Win-
kes it easy to
If your system is heavily loaded,
by how filesystems are laid out, but
the System Generator.
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Dump - backup conventions

FUNCTION

If the Idris operating system becomes damaged, it can always be restored
by repeating the installation process. Recovering your preciocus files is
not so easy, however. Any well run system must have some provision for
orderly and regular backup of data, or it will come to grief sooner or
later.

Files are most easily backed up by copying them to demountable media, such
as tape or diskettes. The tp utility serves this purpose fairly well, for
small quantities of data. Diskette filesystems are also convenient, since
the cp utility can copy entire directory subtrees at one go. And you ecan
often make image copies of filesystems, if demountable media exists with
capacity comparable to the filesystems to be saved.

The most flexible form of backup, however, is provided by the utilities
dump and restor. With them, you can dump an arbitrarily large filesystem
to arbitrarily small media, using as many tapes or diskettes as necessary.
You can dump an entire filesystem or only those files that have changed
since the last dump. You can preserve attributes such as time of last
modification or time of last access, which are often useful to know for
tracking changes. And finally, you only have to save the active portion
of a filesystem; control information and free space don‘t waste space on
backup media.

Given dump images, on tape or diskettes, you can fully restore a
filesystem, or you can extract selected files and move them into place as
needed. You can use the "incremental®™ dumps mentioned above to restore a
filesystem to a number of checkpoints in time, without having to save
redundant information. And you can restore the logical contents onto a
filesystem that is much larger or (possibly) smaller than the original.

Moreover, all forms of backup -- dumps, tp "tapes", and diskette
filesystems -- may be exchanged with other Idris (and UNIX/V6) sites.

So the important thing is to pick the most convenient method of backup,
then use it regularly. For an active system, daily backup of active files
is not out of the question; weekly full dumps should be commonplace for
all but the largest and smallest systems. It is best to set aside three
or four complete sets of backup media and institute a "dump cycle".

If the dump media are labelled A, B, C, and D, say, then the easiest cycle
to follow is a simple ABCDABCD... A better scheme is the so called
nTowers of Hanoi" sequence, ABACABAD..., which repeats only half as often.
In either case, it is best to preserve all D sets, given the money and the
storage space, and just cycle through A, B, and C. :

A few cautions, however:

1) tapes and diskettes eventually wear out, so plan to retire the A
cycle before too many repetitions.
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Pateh - maintaining Idris filesystems

FUNCTION

Errors happen. The Idris filesystem contains sufficient redundancy so
that most errors show up as inconsistencies in the internal control struc-
ture; hence they can be corrected by determining which of conflicting
data contain the errors, then making that agree with the rest. Several
utilities are provided to help in this process.

If you think a filesystem is damaged, then it is best to work on it while
it is unmounted, because Idris retains certain information in memory that
can get out of phase with the disk image. That may not be possible for
the root filesystem, on a machine that supports no alternative root --
some hints will be given as to how to survive this delicate situation. At
the very least, dump a damaged filesystem if you can before commencing
surgery, particularly if the damage is extensive and the information im-
portant.

Three administrative utilities are used to check filesystem consistency:

icheck ensures that every block of the filesystem occurs exactly once as
part of a file or as part of the free list. It also complains if an
inode is not allocated, but has nonzero mode bits, a suspicious cir-
cumstance. Given a 1ist of block numbers, it tells what inode (if
any) each belongs to.

deheck ensures that each inode has as many directory links pointing to it
as its internal link count would indiecate. It also complains if a
directory has garbage in it, such as links "off the end" or ill-
formed links. Given a list of inodes, it tells what directory en-
tries (if any) point to it.

ncheck ensures that every allocated inode has at least one path leading
from the root. Given a list of inodes, it lists all pathnames (if
any) leading to them. And it can be asked to list all possible path-
names in a filesystem.

These utilities should be run in the order given, to check out a
filesystem:

# icheck /dev/dk0

specl V]
files 4]
direc 1
small 1
large 0
indir 0
total free blocks 474 / 500
total free inodes 367 / 368

# dcheck /dev/dkO
# neheck -i0 /dev/dk0
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This is what a healthy files
to ncheck SUppresses the com

Ystem looks like when checked. (The -i0 flag
Plete listing of pathnames. )

If damage is reported, howaver, there are Several tools to further analyze
the problep and then make repairs:

Bafely -

™  can be useq (with =Pateh) to remgye undesirable links, even to direc-
tories,

In  can be used (with

deheck can e asked (with =patech) to reconstitute the inode 1ink counts
and eleanup garbage in directories.

icheck can pe asked (with -patch) to pe
list, out of all blocks no

constitute the filesystem free
t part or any file.

In all of the above cases, superuser bPermission is generally required to
perform any Operation calleq out by -patch, Needless to S8y, this flag
should alse remind you that extra caution is advised because normal
restrictions ape being bypassed.

Just whag tools to apply, and in what order, depend strongly upon the na-
ture and extent of the damage. Here are some of the common cases:

icheck reports lost, bad, or du
reconstitute th,

Plicate blocks in free 1list;
e free list with "icheek =patch® and keep going.

icheck reports bad mode:

Easy, Just

Use "fcheck ~t" and "feheok =-p" to inspect the
file. 1Ip its contents are valuable, copy them elsewhere with a redirected
"foheck =P". Then cleap the inode with

"feheck -patehn,

icheek reports duplicate bl
if at a1z possib
enough to
freelist.

ock in file; Again rescue
le, using "fcheck ~pw,

remove the file, unmount

to clear the inode with
» then proceed as for duplicate block in file, above.
deheck reports n

a5 needed, clear

onzero nlinks,
the inode, ang

but no directory entries:

Rescue contents
reconstitute the free list.

dcheck reports mismatch be
~patch™ to correct nlinks

ry entries: Use "deheck
+ If problem is on th i
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sure the current directory of the shell is / before invoking dcheck. And

if inode 1 is being corrected, shutdown the system and reboot before
proceeding.

dcheck reports garbage in links, or data off end of directory: Use
"dcheck ~-patch™, as above.

ncheck reports unreachable inodes: Rescue contents as needed, clear the
inode, and reconstitute the free 1list. Again, if these occur in large
qQuantities, then an entire subtree has probably been orphaned. There is
no easy way to deal with this situation, because 1) it is hard to locate
the root of the subtree, and 2) there is no machinery at present for
creating a link to an arbitrary inode. A1l You can do is rescue the files
one at a time, then clean up.

Loop ocecurs in directory structure: Use "rm -patch" to break the back
link.

Entries . or .. disappear from directory: (Often this manifests itself as
a failure of pwd or 1s.) Use "ln =patch" to replace missing links.

As a final recourse, you can always use the debugger db (documented in the
various C Interface Manuals) to inspeect and modify control information.
fecheck can provide octal offsets for inodes, but from then on you‘re on
your own. Read carefully the deseription of filesystem data structures in
Section III of this manual, then get a friend to check you.

And remember that some of these operations interact. "dcheck -pateh™ will
adjust all link counts, perhaps deallocating an inode with no directory
entries; so be sure to rescue such orphans before a general cleanup. The
best rule is toc save for last the two operations "dcheck -patch" and
"icheek -patch", then perform them in that order.

BUGS

As of this writing, there is inadequate machinery for dealing with two
problems: It is hard to remove a link to a cleared inode, because the
resident is too persnickety about how it traces pathnames. And it is hard
to rescue an orphaned subtree created by moving a directory to a subdirec-
tory of itself (permitted by a bug in rm and exacerbated by inadequate
patching machinery). Both problems can be handled by db, but require more
sophistication than they should.




alarm IV. System Administration Guide

NAME
alarm - send alarm signal Periocdically

SYNOPSIS
/odd/alarm ~[p# s#]

Periodically while waiting for input charac
This permits missed packets to time out and

The flags are:

-p# send alarm signal to processid #.

-s# sleep for # seconds between sending signals.

If the signal cannot be sent, alarm exits.

RETURNS
alarm loops forever,

SEE ALSQ
recv, throttle

barring any Errors, at least until it is killed.
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NAME
chown - change ownership of a file

SYNOPSIS
/ete/chown =[g u] <loginid> <files>

FUNCTION
chown changes the owner of each file in the list of file arguments <{files>
userid and groupid associated with <loginid>. If <loginid> is a decimal
number and is not a valid login name then it is used as a userid. In this
case -u is assumed. Only the superuser succeeds with this command.
The flags are:
-g change groupid only.
-u change userid only.

The default is to change both userid and groupid.

RETURHES
chown returns success when all files specified have their ownership

changed.

EXAMPLE
To change ownership to root on the files filel, file2 and file3:

# chown root filel file2 file3
To change the userid to userid 9 on the file daemon:

# chown 9 daemon
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NAME

deheck - check links to files and directories
SYNOPSIS

/ete/deheck -[i#" pateh] <files>
FUNCTION

dcheck checks the integrity of one or more filesystems by reading all its
directories: first it counts the number of directory links to each inode,

then it compares that count with the link count in each inode.

used 1) to check link counts, 2) to insure that all entries in a directory
are reachable by the system, 3) to find hidden entries in the last block
of a directory, and 4) to find all the directory inodes that contain links

to a set of named inodes.

If <files> is an ordinary file in the current directory, then <files> is
assumed to contain a filesystem. If no {files> are specified, or <files>
is not a filesystem, dcheck uses the device on which the current directory
or the <files> resides. If any of <files> does not exist, to it is
prepended "/dev/" for a second try. The output of dcheck is preceded with

that filesystem name.

dcheck should only be run on an idle or unmounted filesystem.

The flags are:

-i#" list each link to inode #, giving inode number of directory and link.

Up to ten inodes may be specified.

-pateh rewrite inode link counts as necessary to reflect the directory

link count, erase characters after the first NUL in a 1link, change
nonzero inode numbers) to "XXXX", and
increase the size of a directory if it has links beyond the current
size specified. This requires write permission on the specified

completely NULed links (with

filesystem.

If no flags are given, the default is to perform checks 1),

number of the directory.

RETURNS

dcheck returns success if all reads and writes are successful and all link

counts are balanced.

EXAMPLE

#dmmkd%-ﬂﬂd%/uWMS

/dev/rm5:

i# 24: link 24, entry .

i# 30: link 24, entry resumes

i# 829: link 36, entry Print

i# 829: 1link 35, entry eb.control
SEE ALSO
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2), and 3)
listed above. Default is to be silent if all is well. If a damaged entry

is found, the entry name and link pointer are printed along with the inode




fcheck, icheck, ncheck
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| . -
NAME l
devs - execute a command for each mounted device i -
SYNOPSIS ‘
/ete/devs -[r w] <omd> —
! =i
FUNCTION
devs invokes <cmd> repeatedly, once for each entry in the external table
of mounted filesystems. T¢ is frequently used to initiate filesystem in- e -
tegrity checks after a crash. Fopr each invocation of <oapd>, the name of a -L""“
mounted on block Special file is appended as an additional argument. .
The flags are: | S =
=r skip the root device. .
=W use writeable devices and skip readonly devices — =:
If no <emd> is specified, devs echoes the 1list of mounted filesystem
devices. J——
RETURNS
deva returns Success if <emd> succeeds and if the mounted filesystem table
is readable. | S—
-
EXAMPLE
To list freespace everywhere: -
-
% devs dr
/dev/rm03:
free blocks: 7892 /16320 —
/dev/rm04 s g
free blocks: 8502 16320
/dev/rk0:
free blocks: 1331 / 4872 ;
/dev/ry0: -
free blocks: 102 / 1001
/dev/ryi; R
free blocks: 256 7 1001 —_—
To check all filesystems:
—
# devs dcheck && devs icheck S
FILES
/adm/mount fop the external mount table, /bin/echo for the default <emd>. ,"'"‘
SEE ALSO
deheck, df(Ir) s fcheck, icheck, ncheck —
-
‘-_l
‘_hu_
A !
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NAME
dump - backup a filesystem

SYNOPSIS
/etc/dump -[b# ¢ h i o r# since®* s# t] <filesys>

FONCTION
dump copies the filesystem <filesys>, presumably onto tape, in a format
suitable for partial or full restoration using restor.

dump can make either a copy of the complete filesystem or an "incremental
copy. In the latter case, dump will copy only those files which have been
created or modified since the last complete dump. dump keeps a log, the
dump history file, of the last complete dump of each filesystem.

When dumping an active filesystem, if a file is deleted while the dump is
in progress, a zero length file is written to the tape in its stead. If a
file to be included in the dump is modified while the dump is in progress,
the updated version will be written to tape. Either occcurrence causes a
"phase error", and a warning message is displayed. If, after a dump has
begun, a file is created or updated but was not originally to be included
in the dump, the file is not dumped. The total number of phase errors is
reported at the end of the dump.

A tape with phase errors can generally be restored properly under Idris,
except for the files that changed under foot, but the UNIX/V6 restor may
gag on the tape.

The flags are:

=-b# write output in multiples of # 512-byte blocks. The default is 1. A
blocking factor other than 1, with no -o* or -s# flags specified,
cause dump to write to a character special device (raw tape), as
described under -o¥,

-¢  continue with next higher numbered drive when tape is full. A new
output filename is derived by incrementing the last character of the
previous one. If dump cannot open a next-higher drive it cycles back
around to the first one. If this flag is not specified and more than
one tape is needed, dump will pause and request that another tape be
mounted on the same device.

PRI

-h  print to STDOUT the dump history file, containing the date of the
latest full dump for each filesystem ever dumped.

-i do an incremental dump. Only files that have changed since the last
complete dump of the specified filesystem (as indicated in the dump
history file) are included in the current dump. If there is no entry
in the dump history file for the specified filesystem then a full
dump will be performed. If a full dump is performed, and no phase
errors are encountered, an entry is made in the history file.

-o¥ output the dump to file *. The default output device is /dev/mtO.
If -s# is given, the default device becomes /dev/rmt8. If -s# is not
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given, but -b# is present, the default becomes /dev/rmt0.

~r# assume each output tape has a capacity of # records, where a record

is the multiple of 512 bytes given by the -b flag (or exactly 512
bytes if no -b flag appears). If no -p flag is given, a default file
capacity is computed based upon 800 bpi, IBM-compatible tapes. The
default unblocked capacity is 20000 blocks of 512 bytes, and is
automatically inereased to reflect blocking, if any.
thumb, an unblocked tape in the default format holds 9 blocks per
foot; thus a 1200 foot tape would accomodate up to 10800 blocks.

~-since® dump only files created or modified since the canonical date #,
Implies ~i without the requisite history file. The date is specified

exactly as for the date command i.e. yymmddhhmm. Missing leading
digits use the values from the current date.

~-a# skip # complete files on the output device before beginning the dump.
This flag should be used with care; dump always presumes it starts at
the beginning of the tape when eomputing its length.

-t write to STDOUT the size of the dump, in files, tape blocks, and
tenths of a tape, to STDOUT. No dump is actually performed.

If no flags are given, -t is assumed.

RETURNS

dump returns success if it was able to
without any read, write or phase errors.

EXAMPLE
To backup an rk05 disk:

back up the filesystem completely

# dump /dev/rko

full dump of /dev/rk0
217 files

3018 blocks

0.2 tapes

0 phase errors

To backup / to 700 block floppy disks:

# dump -r700 ~f/dev/floppy0 /
full dump of /dev/winchester
556 files

3104 blocks

5.0 tapes

next tape ready? y
hext tape ready? y
next tape ready? y
next tape ready? y
0 phase errors

i

r

SEE ALS0
restor

f”
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NAME
fcoheck - chase inodes down by number

SYROPSIS
/ete/foheck -[b i# o pateh p t] <file>

FUNCTION
fcheck permits inspection of filesystem inodes. It can be used simply to
find the octal offset of a specified inode, to clear a badly damaged inode
for future consumption, or to print the contents of a file that may be

otherwise unreachable.

If <file> is an ordinary file in the current directory, then <file> is as-
sumed to contain a filesystem. If ¢file> is not specified, or <file> is
not a filesystem, fcheck uses the device on which the current directory or
the <file> resides. If <file> does not exist, to it is prepended n/dev/"
for a second try. The output of fcheck is preceded with that filesystenm

name.

The flags are:

-b give the block numbers addressed by the inode

-i# specify incde. Up to ten inodes may be processed.

-0 give the offset into the filesystem in octal bytes, of the inode.

-pateh clear the inodes mentioned. This requires write permission on the
specified filesystem. DO NOT DO THIS LIGHTLY.

-p write to STDOUT the file contents pointed at by each inode.

-t tabulate the inode status, in the same format as ls, but without the
name.

At least one "-i#" must appear. If -patch is specified, none of the flags
[b o p t] may be used. If no flags are given, the default is =-t, i.e.
print the permissions, the number of links, the owner, the size, and the
time of last update.

If multiple options are given and the ~-patch flag is not specified, the
order of output is 1) the octal offset specified by =-o, 2) the inode
status line called for by =t, 3) the list of blocks directly addressed by
the inode, specified by -b, and 4) the file contents called for by -p.

If multiple inodes are specified, each is preceded by a line giving the
inode number, followed by a colon.

RETURKS

fcheck returns success if no diagnostics are produced, i.e. if all reads
and writes are successful on the filesysten.

EXAMPLE
To retrieve unreachable inode number B1:
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# fcheck ~p -i81 /dev/rk0 > lazarus
To examine two inodes on the root device:

# fcheck -bot -1500 -i25 /
500:
offset of inode: 41140
=P«Xr-sr-x 1 root 6518 Apr 19 10:19
type: indirect
b0 => 3655
b1 ->
b2 >
b3 ->
bl >
b5 ->
bt ->
b7 =>
252
offset of inode: 3400
CrW=-W--w- 1 dave 6, 0 May 03 00:43
char special device
b0 => 1536
bl => 0
b2 -> 0
b3 -> 0
bl > 0
0
0
0

oo ocooco

b5 ->
b6 >
b7 ->

SEE ALSO
deheck, icheck, ncheck
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glob - expand argument list and invoke a command

SYNOPSIS

/odd/glob <arglist>

FUNCTION

glob is the program used by the shell to expand arguments with pattern
metacharacters intc lists of filenames. Unlike all other programs, the
first argument passed to glob is not the name with which it was invoked,
but rather the name of a program to be invoked. glob creates a new argu-
ment list with the same first argument. The second through the last argu-
ments to glob are examined for metacharacters, and if present, each is
replaced by a list of filenames that match the argument taken as a pat-
tern. If there are no metacharacters or no matches, a new argument is
created identical to the old one. The program is then invoked; searching
alternate directories and executing shell scripts is performed Just as
done directly by the shell.

Each argument examined is assumed to be a pathname. If its rightmost suf-
fix which does not contain a slash contains a metacharacter, then this
suffix is used as a pattern and an attempt is made to find a match in the
directory specified by the balance of the argument. If the argument did
not contain a slash, the current directory is searched. The metacharac-
ters are: "?#°[". Each pattern is anchored between a *"° and a “$° before
attempting a matech, i.e. the full pathname must match the pattern. Pat-
terns will not match filenames beginning with dot unless dot is specifed
as the first character of the pattern.

Metacharacters occuring before a slash are patterns which only match
directories. glob will sean all matched subdirectories, and do this
recursively as long as there are metacharacters left in the pathname.
Patterns of this form must match. an existing file or directory, or the
search is abandoned. Thus, *® matches all files in the current directory,
/% matches all files in the root directory, #/ matches all subdirectories
in the current directory, and #/% matches all files in all subdirectories.

A metacharacter may be smuggled past the matching logic by setting its
parity bit. The shell does this secretly for each quoted or escaped com-
mand line character; either the shell or glob clears the parity bit on
all unexpanded argument characters before invoking the program.

glob can run ocut of memory or build more arguments than the system can
handle and will return an error. Otherwise, the value returned is that of
the command.

SEE ALSO

e(II), sh(II)
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NAME
hsh - execute simple commands

SYNOPSIS
fodd/hsh -[f]

FUNCTION

hsh reads lines of input and interprets them as commands to execute, with
arguments to be passed to the invoked program. If the name by which hsh
is invoked (argument zero) is "init", then it operates interactively,
Wwriting a i\ » prompt to STDOUT and reading a line of text from STDIN for
each command; otherwise it reads commands without prompting and executes
them. A command 1line is taken as a set of strings separated by
whitespace. The first string on the line is taken as the name of an ex-

ecutable file, the command name; subsequent strings are used to create
arguments to the command.

hsh is a (much) simpler version of the standard shell sh. It is more
suitable than sh for o

peration on very small systems, particularly boot-

3trap systems that operate without a swap device. For this application
there is a flag:

«f don’t fork before executing the command.

Note that, with the -f flag, hsh exits every time it executes other than a

builtin command. Moreover, in interactive mode, it closes all files and
connects all standard files to "/dev/console".

Metacharacters. An argument stri

ng containing one or more of the
metacharacters "“#2(" is treated as

a pathname pattern, with the charac-
ters to the right of the rightmost slash (if any) taken as a pattern to be

matched against a set of files, and the balance of the string taken as the
directory in which the pattern matech is to be done. If the argument con-
tains no slashes, then the pattern is matched against the files in the
current directory. If the pattern completely matches one or more
filenames, the pattern is replaced by the sorted Sequence of matching

filenames. Note that the pattern matching mechanism is the same one used
by grep and the editor e.

Escape sequences. Metacharacters lose their special meaning when enclosed
in single or double quotes. Embedded whitespace is included in an argu=—
ment when the argument is in quotes. Outside double quotes, the character
"\’ followed by a single character causes the single character to be taken
literally. An exception to this is "\" followed by a newline, which in-
dicates line continuation. The newline is quietly discarded.

Redirection of STDIN and STDOUT.
STDOUT; both of these files are no
command executed by the shell uses t
wise indicated.

hsh reads from STDIN and prompts to
rmally connected to the terminal. A
he same STDIN and STDOUT unless other-

STDIN may be redirected as follows:
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< file -~ STDIN for the command will be file.

STDOUT may be redirected in one of two ways:

> file - STDOUT for the command will be written to file. If file exists,

it will be truncated to zero length. If it does not exist, it will
be created.

>> file - STDOUT for the command will be appended to the end of file. If
file does not exist, it will be created.

The redirection symbols "KW, 3N on myym may appear before or after a
command, or mixed in with its arguments. The string immediately following
the symbol will be taken as the name of the associated file.

Locating Commands. hsh begins its search for a command by looking for a
fﬂeﬂ&emﬂhthnmewwﬁhdwtmruﬂswmgthcmmm
line. If no such file exists, and if the string contains no °/", then to
it is prepended a succession of directory paths; hsh looks for the com=-
mand under each resulting name. If a file is found with the desired name,
has execute permission, but is not in executable format, it is taken as a
shell script and an instance of /bin/sh is invoked to execute it, with the

original command line as arguments. The directories currently searched
for commands are /bin, /ete, and /ete/bin.

Builtin Commands. The command ed is builtin, i.e. it is executed by the
shell itself.

RETURNS

hsh returns success if the last command line read was parsed without com-
plaint and executed suceessfully.

FILES

/bin/sh for seripts, /odd/glob for metacharacters.

SEE ALSO

ed(II), sh(II)
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icheck - scrutinize filesystem inodes

SYNOPSIS

/ete/icheck =[b#" patch] <files>

FURCTION

icheck verifies internal consistency of one or more filesystems, on an
inode vs. block basis, by placing all of its inodes and bloecks into
various categories. It can be used simply to perform general checks on a

filesystem, to glean information on a specific set of blocks, or to
rebuild the filesystem free list.

If <files> is an ordinary file in the ocurrent directory, then <files> is
assumed to contain a filesystem. If no <files> are specified, or <files>
is not a filesystem, icheck uses the device on which the current directory
or the <files> resides. If any of the <{files> does not exist, to it is
prepended "/dev/" for a second try. The output of icheck is preceded with
that filesystem name. .

The flags are:

~-b#” report on block whose number is #. icheck reports whether the block
is pointed to by a specific inode or whether it is part of the free
list. Up to ten blocks may be specified.

~fsize# override the internally recorded size of the filesystem and use #
instead for checking boundaries. The default is to use the size
recorded by mkfs in the filesystem itself.

—-patch reconstitute the free list on a filesystem. All blocks not other-
wise accounted for are taken as free. If =patch is combined with
=f'size#, then the filesystem is either extended or truncated to #
blocks. Truncating is only safe when # is greater than the highest
allocated block.

A list is written to STDOUT for each filesystem, consisting of: the num-
ber of blocks which are unaccounted for (lost), the number of block spe-
cial or character special files, the number of plain files, and the number
of directories. This is followed by the number of small files, the number

of large files, and the number of blocks devoted to indirect pointers to
large files.

If there are any huge files, two more lines follow indicating the number
of huge files and the number of second level indirect blocks.

The next two lines indicate the bloek number of the highest allocated
block and the incde number of the highest allocated inode. Note that
since the files are not stored continguously and the freespace is main-
tained as a list, unallocated blocks may come both before and after the
highest allocated block. Also, since many files may be created yet all
but the last file deleted, free inodes may come both before and after the
highest allocated inode. This is followed by a ratio giving the number of
free blocks left versus the total number available, and another ratio
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giving the number of free inodes left versus the total number available on
the filesystem.

The order of output is 1) warnings of inconsistencies between inodes and
blocks, giving the block number and guilty inode, 2) warnings of incon-
sistencies in the list of free blocks. 3) the usage list described above.

If icheck encounters difficulty in reading or writing a bloeck, it quits
with an error message indicating the offending block.

RETURNS

icheck returns success if no diagnosties are produced, i.e. if all reads

and writes are successful on the desired filesystem and if no damage is
fou.ndo

EXAMPLE

# icheck /
/dev/rm3:
specl 0
files 3310
direc 201
small 3150
large 361
indipr 361
bhigh 12045
ihigh 3687

total free blocks 2133 / 16320
total free inodes 905 / 4416

SEE AL30
deheck, fecheck, ncheck
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NAME
log - sign on to the systenm

SYNOPSIS

/odd/log <tty> -[bs# er# +echo echo erase® ieven even rrg

ht# +hup hup kjll# Haper maper +mapuc mapuc nl# +0dd odd
prompt#* sraw pay g#* unum# +xtabs xtabs]

log is the brogram used
the terminal <tty>, prompts for a
Password after turning ofr echoing.
/dev, and must not have the "/dey/n prefix.
sword file, and the Password encrypts to ma
file, then the user is logged into the syste

sword associated with it, the user is logged in
a password.

At the systenm level, 1log is responsible for setting the userid and

groupid, changing the ownership of <tty>, and writing accounting informa-
tion into the who and history files if they exist.

At the user level, log is responsible fop opening the file deseriptors
STDIN, STDOUT, and STDERR to

<tty>, changing to the home directory, and
executing the command specified in the bPassword file.

In addition, log sets the initial stty values, and Possibily adapts to
different speeds, according to the flags specified, The default terminal
configuration is: +echo +even +odd =hup +maper -MApuc -raw +xtabs -erase
"\b" ~ff0 “bs0 -kill "@" -n10 -htQ -cro -3300 -prompt "\Tlogin: ", j.e, a
300 baud, full duplex terminal, with parity ignored, horizontal tabs

translated into Spaces, no character delays, and al1 typed carriage
returns and line feeds treated as newlines.

The flags are much the same as for stty(lI), except for:

prompt® use the string ® as the login prompt.

-3%% change the baud rate to # fop both input and cutput. The value for #
must be in the set {0, 50, 75, 110, 134.5, 150, 200, 300, 600, 1200,
1800, 2400, 4800, 9600, exta, extb}. Up to 14 Speeds may be
specified; log makes a cirecular list of the given speeds, and changes
to the next on receipt of an interrupt (DEL key at the proper speed,

A speed of 0 means hangup

~unum# record logins and logouts in record # in the who file.

log prints the message \&"login\ incorrect\ " for bad loginid or Password,
\&"bad\ directory:\ dir\ » ip it can’t cha

and \&"can’t\ execute:\ omgn if it can‘t
two messages indicate an error
directories.
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log

RETURNS

log returns the exit status of the command.

EXAMPLE

To start the log process on /dev/dz1,

FILES
/adm
ting

SEE ALSO

m /odd/log dz1 -unum3

/who for current usage accounting,

» /adm/passwd for login information

multi, passwd(II), stty(II), who

the /adm/init file would contain:

/adm/log for usage history accoun-
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HAME

mkdev -~ make g Special device file
SYNOPSIS

/ete/mkdev -[b# c# i mg u#] <files>
FUNCTION

mkdev defines one or
special devices.

more <files> as either

block special or character
The command may only be used

by the superuser.

The flags are:
~bff

use # as the major number for a bloock special file.

-cf

use # as the major number for a character special file.

=1  read device names from STDIN.

~n# set access mode to #. The default is 0666.

=u# use # as the minor number for the first
each line read fronm STDIN if -i used.

file, or the first file of
The default is 0.

Either -¢ or -b must be specified, but not both. If more than one file is
specified, the minor device number is ineremented by one for each suc-
ceeding file. None of the files should already exist.

If =i is Specified, the

names are read from STDIN. The first line read
defines the devices for the major number given by -b# or -ci. The major
number is incremented for each line that follows. The minor names on a
line are terminated by a space character. The minor number is set to -uft
or 0 for eaech line, and is incremented for each Space character in the
line. An unused minor number is skipped by
ter on the line.
RETURNS

mkdev returns Success if all the device nodes are successfully made.

EXAMPLE
To remake the /dev directory:

# mkdev -c0 -i < /dev/cnames
# mkdev -b0Q -i < /dev/bnames
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NAME
SYNOPSIS

FUNCTION

EXAMPLE

SEE ALSO

mkfs - make a new filesystem on a device

/ete/mkfs ~[b® i# s#] <deviece>

mkfs writes an empty filesystem on the <device) specified, which should be
a block speeial file if the filesystem is to be subsequently mounted. The
filesystem has only its root inode allocated, which is made a directory
owned by the superuser with general read, write, and scan permissions, and
with the usual self-referencing links . and .-y both pointing at the root

directory. This is a very necessary step in preparing a block special
device for mounting as an Idris filesystem.

Any existing files are sent to perdition; hence, mkfs should never be run
on a mounted or otherwise valued filesystem.

The flags are:

=b® rewrite the bootstrap block from the file *#. Up to 512 bytes are
copied; no attempt is made to strip off any header information.

-i# set the number of inodes in the filesystem to #. The value specified
is rounded up to the nearest multiple of 16. Default is one inode
for every two filesystem blocks, up to 1024 blocks, one inode for
every four filesystem blocks thereafter.

-s# make filesystem with # blocks total. Default is to leave the current
filesystem unchanged, as when rewriting the bootstrap block.

At least one of -b and -s is required; if -i is specified, -3 is re-
quired. :

mkfs writes to STDOUT the number of inodes allocated and the number of
free blocks, whenever it creates a new filesystem.

RETURHS

mkfs returns success if no diagnostics are produced. i.e. if all reads
and writes are successful.

# mkfs -s1001 /dev/ry1 #mhfs  ~< 500 /ofcr/r)(ﬁf
/dev/ryil:

496 inodes

967 free blocks

mount
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NAME
mount - attach a new filesystem

SYNOPSIS
/ete/mount ~[1 m p®
or

/ete/mount -[p¥* ul <bikdev> [<bilkdev> ...]

FUNCTION
mount maintains the internal and external tables of
is used to attach and detach devices from the system.

r t] <blkdev> <node> [<blkdev> <node> ...]

mounted devices. It

to node to refer to the
The filesystem effectively replaces
If node has any active processes or
mount says "busy" and refuses to mount
s are found, mount quits with the ap-

root of the filesystem on blkdev.
node for the duration of the mount.
if blkdev has already been mounted,

the filesystem. 1If any other erpror
propriate error message.

In its second form, mount detaches the filesystem on each of the mounted
filesystems blkdev. If any files in the mounted filesystem are in use by
any process, mount says "busy" and refuses to detach the filesystem.
<blkdev> may optionally be the node pathname on which the device to un-
mount is attached.

The flags are:

-1 initialize the external mount table.
of the devices in the internal system
new external mount table,
filesystem. Typically done
initialize the external moun
unmounting all devices.

mount will try to unmount all
mount table, and then make a
with the initial entry for the root
once at system startup, mount -i will
t table whether or not it succeeded in

=m print the internal system mount table. The contents of the internal
system mount table are listed in printable form on STDOUT, one line
per mounted filesystem. The display shows the device and inode num-
ber of where each device is attached and the root device.

-p® change default prefix for blkdev names to *.

"/dev/", which is prepended to any blkdev
slash.

Default is the string
which does not begin with a

=r mount the filesystem read-cnly. This prevents the resident from
making any attempt to update inode access times or contents. Not
even the superuser may alter a filesystem if it is read-only.

-t List the contents of the external mounted filesystem table in a
printable form on STDOUT, one line per mounted filesystem. If a
filesystem is mounted read-only the string "[p]n appears following
the pathname at which the device is mounted. This is the action when
no arguments are present. If arguments are present, the table shown
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is a result of the processing of the other arguments.

Flags other than -t or -m require superuser privileges. Some installa-
tions may opt to make mount a set-userid root program. Doing this will
make mount available to all users,; regardless of privilege. It is very
difficult to enforce Security if it is possible to mount arbritrary disks

ating the privilege of mount in this way should only
be done in reasonably friendly environments.

At least one read permission, for user, group,
for read-only mounting. At least one each of read and write permissions
must be granted for read-write mounting. There is no write-only mounting,

and the execute permission is ignored. Thus, a mode of zerc effectively
protects an off-line device from being mounted,

or other, must be granted

If the external mount table is not bresent, mount will still work, but it
refuses to respond to a -t. An inconsistent external mount table will
-cause the pwd command to fail. The internal system mount table used by -m

should always be available unless the /dev directory has been damaged or
altered.

If the external mount table becomes too confused, use mount -m to find out
which disks are really mounted. The device name and inode are sufficient
input to ncheck to find the path name of where the device was originally

mounted. The best course of action is to unmount all disks, then run
mount -i.

When a device refuses to ummount it is because one or more of its inodes
are busy. The current directory being on a device (or the current direc-
tory of a parent process) is most often the cause of "busy" messages. The
Ps =i command will display all jinodes locked in memory for all

filesystems. Again, ncheck is used to determine the path name of an
inode.

RETURNS

mount returns success if no diagnosties are produced and it can modify the
mounted filesystem tables as specified.

EXAMPLE
To mount the device /dev/rm3 at /x:

# mount rm3 /x

To unmount the devices rml,; m2 and rki:

# mount -u rm[12] rk1

FILES

/adm/mount for the external mount table. /dev/mount for
System mount table.

the internal

SEE ALSO
mkfs, ncheck, ps, pwd
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| -
. B
multi - start multi-user system __l—"_
SYNOPSIS _-.
/odd/multi e S
FUNCTION
multi is normally invoked under the alias /odd/init by process 1, to set
up and maintain a multi-user environment. When multi is invoked, it reads [—
the file /adm/init and memorizes it. Command lines in this file perform -
system initialization functions, such as mounting filesystems and starting
the syne utility; command lines also specify login ports and baud rates
to try for each port. __L-—-
Commands in /adm/init are lines of text each beginning with a single
character command, followed by a space, followed by the absolute path name —
of the program to be started, followed by the arguments to the program, -
and terminated by a newline. Argument 0 of the called program is the ab- -
solute path name with the leading slashes and directory names stripped —
off. This is the name that ps displays. If the command character is up- |
percase, the program is started with STDIN, STDOUT, and STDERR opened to = -

/dev/console. The commands ares:

'.U

-}

W or W execute the command once, waiting for it to complete before going
on to the next.

8 or 3 execute the command once, but don’t wait for it. '_-——n.

m or M execute the command, and re-execute it every time it exits. il

e or E exec the command. multi replaces itself with the command. This e ™
will be the last line executed. -

k or K kill the process associated with this line. Aets as a place hol-
der; no command is started for this line.

[l

other ignore this 1line. Useful as a place saver. Note that tabs and
Spaces also serve as place holders.

If a lowercase control character is used, the program will not have STDIN,
STDOUT, or STDERR files opened. This is used for programs that do not as-
sociate with the console, such as login or sync. You will not see any er-
Por messages from a program with a lowercase control character. Any write

to STDOUT or STDERR this program may attempt will fail, Possibly causing
it to malfunction.

T
IRw

T 1

[l

multi begins by reading /adm/init into its memory, then processes each
line aceording to its control character. Any time after multi has started

it is permissible to edit /adm/init to reconfigure the system. The com-
mand

/

n
i

# kill =1 1

-
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sends a hangup signal (kill =1) to process 1, which is multi. This causes
multi to reread the control file, comparing the file line for line with
the previous contents. If the line is unchanged, on a character for
character basis, no action is taken. Otherwise the process associated
with that line is killed (sent a kill signal, which cannot be ignored) and
the command line is reexecuted. New command lines should therefore be
added to the end of the file; adding or deleting lines at the wrong place
can be catastrophic.

The second way to rearrange the system is to send init an interrupt signal |
with the command:

# kill -2 1

This causes init to kill all the processes that it knows about, and then
exit, which is the recommended procedure for deleting lines from the con-
trol file, or for dismantling an active system before shutdown. When
multi exits as process 1, the resident automatically restarts it. Thus,
an /adm/init file that starts out with a single-user shell, then goes on
to multi-user, can be brought back to single-user status with this signal.

RETURNS
Nothing.

EXAMPLE
A sample single user control file is:

W /bin/echo "check the date™
m /bin/syne =30
M /bin/sh -i -H/ ~X"|/bin/|/usr/bin/"

FILES
fadm/init for the control file.

SEE ALSO
hsh, kill{IT), log, mount, sh(II), syne(II), who(II)

BUGS
Small changes to /adm/init can raise hell with the entire system. Editing
this file and signaling multi must be done with great care.




NAME
ncheck - fing inode aliases

SYNOPSIS
/ete/ncheck -[a i#"] <files>

FUNCTION

then <files> is
fied, or <files>
» ncheck uses
<files> resides. Ir any of the <files> does not
prepended "/dey/n for a second tp + The output of ncheck
that filesystem name.

The flags are:
=& check al] allocated inodes including those starting with w.»n,

-i#" print information on specified inode #. Up to ten inodes may be
Specified.

If no flags are given, the default is to Print the inode number and unique
Pathnames fop all files.

By special diapenaation, the flag -i0 ig taken to mean
filesysten for an inode that can never exist.
checking every inode to make Sure there i

root to that inode.

The order of output is 1) the inode names Specified by -i#, op all the
pathnames on the filesystem, 2) the list of inodes that can’t be found to
have a pathname,

ncheck returns success if no diaﬁnoatios are produced, i.e, if all reads
are successful on the desired filesysten.

EXAMPLE

To find all the Possible names fop inode number 69;

# ncheck =169 /dev/rm3
69 /e/epp/doe/po. i

To do a connectivity check:
# ncheck -ip /dev/rm3
SEE ALSQ
deheck, fcheck, icheck
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NAME
P8 - print process status

SYNOPSIS
ps =[ailprst#t]

FUNCTION
Ps prints information about processes and files in the system. It reads
/dev/ps, to find out about all the processes in the system, /dev/myps, to

find out about the processes associated with the invoking user’s terminal,

or /dev/inode, to find out about the list of active files (inodes) in the
system.

The flags are:
=-a print out information on all processes in the system.
-i  print out information on the inode list.

-1  print out information on processes giving the long form of printout.

~-P print out information on your processes only. The output from -p
follows any output generated by -a or -t.

=r limit print out to running processes only. This acts as a qualifier
to -a and -p.

-s# sleep # seconds between print outs. ps runs continuously but can be
stopped with an interrupt or kill signal.

-

print out psuedo-processes implementing shared text segments. This
flag implies -2, as no person owns shared texts.

If none of -a, =t, or -i flags are given, -p is assumed.

ps prints out the processid (in decimal, the unique number of that
process), the process state and the first part of the process name
(usually the name of the file executed).

An Idris process may be in one oflsix states:

running needs the computer, but may or may not be in memory
waiting for children to finish, for input, or ocutput is backed up
dozing needs a disk block, or access to a file (uninterruptable)
execing a newly created child process

sharing a psuedo-process implementing a shared text

exiting hard to catch

Further, a process may be totally dead, but not yet laid to rest (ecollo-~
quially a "zombie") by a waiting parent; such processes are shown as a
special line immediately after their own parent. Their state is "done"
and the exit status is listed in parenthesis.
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If -1 is specified, additiona]l information is given under:

Priorities of Idris processes range from -12¢ to +20 (n
Zero are higher priority than Positive numbers).

by a parent process (PPID); process 1 is the grea
Events are listed in hex a8 a data cell address

egative numbers and
Every process is started
t grandaddy of them ali.
in the resident. Every

There are 9 internal flags that can be printed.

Most have meaning only to
a system with swapping enabled.

 More than one of these flags will commonly be set.
produces a space in the corresponding position.

FLAGS MNEMONIC

¥ work - cannot be swapped out until work has been done
I inmotion - the text segment is being filled or emptied

A flag that is not set

L lock - not eligible to be swapped out

M inmem - resident in memory
F fork - creating another pProcess
S sticky - this shared text will be retained until killed
X exec - beginning execution of a different program

Note that ‘F" ang ‘s” overlap in the same

column. They are mutually ex-
clusive. Shared text pProcesses don’t for

If the inode 1list is requested a table is given listing:
flags (FLG), the number of references (REF),
(LAST); or -1 for end-of-file, the mounted devic
inode number on that device (INUM), the mode
fstat() system call) expressed in octal (MODE),
file (LNK), the file size (SIZE), and the

pointed at by the inode proper (ADDRS).

the internal
the last bloek accessed
e it came from (DEV), the
bits (described under the
the number of links to the
first few block addresses

Note that if the mode bits indicate a device (i.e. leading 012 or 016 for

¢haracter or block respectively) then the number in the address field is
the major-minor device code.

RETURNS
Ps returns success if all of its reads and writes succeed,

i

I f

|

T

N |

T

=

I r” r“ |

==

TEL

|

i




ps -3 -

EXAMFLE
To determine what is happening:

% ps -alt
PID STAT NAME PRI PPID BASE SIZE FLAGS CHANNEL DEV
5760 shr tee 167 9 M
5759 wait tee 9 5579 176 35 M alce dzt
5758 run ps 12 5579 140 27 M 0 dz1
5678 wait log 8 1 106 17 M alaa dz0 .
5594 wait log 10 1 135 17 0 a222 dz2
5579 wait nsh 12 1 268 67 oM aic8 dz1
5761 done echo exit(0)
5502 wait log 8 1 106 17 0 a240 dz3
5467 wait log 10 1 174 17 0 aleb modenm1
3063 wait log 5 1 23 17 0 M 9ed4 net1
2194 shr log 248 20 0 M
29 shr sh 180 26 0
21 wait sh 5 1 191 39 0o ai108 console
20 shr sync 220 5 0 M
19 wait syne 5 1 214 6 0 M 9ed4 none
1 wait init 7 o 123 7T 0 M adfa none
0 doze swap =3 4] 0 2 ZM 9e86 none

To show the same information periodically:

% ps -altss

FILES
/dev/cnames for tty device names, /dev/inode for the inode list,

/dev/mount for the mount list, /dev/myps for your processes, /dev/ps for
all processes.
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NAME
recv -

SYNOPSIS
/odd/recv <tty>

FUNCTION
recv is invoked by the call up utility cu to camp on the link file <tty>,
¢opy characters fropm the link

to the controlling tty, and perform fune-
tions signalled by escape SeqQuences sent downlink.

receive data downlink

Its functions are described in conjunction with cu(II).

SEE ALS0
alarm, cu(II), throttle
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restor - extract files from a backup tape

SYNOPSIS

Jete/restor =[a b# ¢ £% i%" s# t] <filesys>

FUNCTION

restor is used to recreate files and filesystems saved with the dump com-
mand. It can be used to restore complete filesystems, possibly to a smal-
ler device than the original, or to restore individual files by inode num-
ber. The flags are:

-a recreate the entire filesystem. For a full dump, this should only be
done to an empty filesystem of the appropriate size {as produced by
mkfs). For an incremental dump, it should only be applied to a
filesystem restored to the state at the time of the dump.

-b# presume a blocking factor of # when reading each input file. If no
n.en flag is given, restor will automatically use a character special
device to access the tape drive when reading a blocked tape.

-¢ continue with next higher numbered drive on end of file. A new input
filename is derived by inerementing the last character of the
previous one. If a drive cannot be opened restor cycles back to the
first one indicated.

-f® prestore from file #*. The default input file is /dev/rmt8 when a -s
flag is given, /dev/rmt0 when a -b flag but no -s flag is given, and
/dev/mt0 otherwise.

-i®~ pestore the inode numbered * and put it in the current directory,
with the name #. Up to 10 inodes may be given.

-a# skip # complete files on the input device before beginning to read
it.

-t tabulate the contents of the input file only; no restoration actually
occurs.

The flags =i, -a, and -t are mutuélly exclusive; if none of the three are
specified, -t is assumed.

restor checks the files given in the dump map preceding the dumped
filesystem against the files actually recorded in the inodes dumped. Any
difference is flagged as a. phase error. If the -i option is selected,
restor will ignore phase errors on incdes that are not requested, but will
print an error message and continue if one occurs on an inode selected for
restoration. If the -a option is selected and restor encounters a phase
error, the associated inode will be truncated and a message to that effect
will be output. Filesystem damage may result from such an error.

RETURNS

restor returns success if no diagnostics are generated.




restor -2 -

EXAMPLE
To restore onto an rk05:

# restor -ac /dev/rk0

full restor from Wed Dec 17 11:57:32 1980
dump size: 4872 blocks, 1872 inodes
minimum: 1376 blocks, 652 inodes

restor onto /dev/rk0? yes

Note that the minimum size for the filesystem is 1376 bloeks; this cor-
responds to the -s flag in mkfs. Also notice that if restor encounters an

end of file on the default /dev/mt0 before it is finished, it will go on
to /dev/mt1, and so on until it has finished.

SEE ALSQ
dump, mkfs
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SYHOPSIS

stty - set terminal attributes

stty -[bs# cr# ¢ +echo echo ek erase® +even even f£f# ht#
+rare rare i# kill¥® +mapcr maper +mapuc mapuc nl# +odd odd of
+raw raw s¥® type® t +xtabs xtabs] <devy

FUNCTION

stty displays or changes the characteristics of a terminal. If <dev> is
specified ("/dev/" should be part of the name) that device is used, other-
wise the device associated with STDERR is assumed. Note that only a ter=-
minal or tty file may be operated upon by stty.

The flags are:

=bs# set typeout delay for backspaces to #. A value of 0 specifies no
delay, 1 specifies 16/60 sec.

-or# set typeout delay for carriage returns to #. Legal values for # are
in the range [0, 4), giving the delay in multiples of 4/60 sec.

=¢  print the ocurrent status in command format. This output may be
redirected to a file, and later executed to restore the terminal
status. If any other flags are given, they affect the terminal, but
not the output.

+echo steer all characters typed in back out for full duplex operation.

-echo turn off echoing of characters typed at the terminal.

-ek set the erase and kill characters to the system default (°\b° (ctl-h)
“\257 (etl-u) respectively). .

-erase® make the first character of ¥ the erase character, i.e. the
character which, if typed in other than raw mode, calls for the
preceding character on the current line (if any) to be deleted.

+even generate even parity on output. Generate 1 parity if +odd is set.

-even generate 0 parity if -odd is set.

~ff# set typeout delay for formfeeds and vertical tabs to #. 4 value of 0
specifies no delay, 1 delays for 64/60 sec.

~-ht# set typeout delay for horizontal tabs to #. Values are the same as
for -cri#.

~if# set the input baud rate to the speed referenced by the code #. Speed

code values are in the range [0, 15], corresponding to the baud rates
below:




stty -2 - stty

code speed
0 (hangup)
50

V]

1

2 75

3 110
4 134.5
5
6
T
8

150
200
300
600
1200
10 1800
11 2400
12 4800
13 9600
14 19200
15 38400

Y=

By no means do all devices support all speeds. Values in the range

[16, 65534] have very special meaning to some device handlers and
should be used with care.

=kill® make the first character of #* the kill character; i.e. the charac-
ter which, if typed in other than raw mode, calls for the entire cur-
rent line to be deleted.

smaper accept a carriage returrn CR as a linefeed LF (or newline}, and ex-
pand a newline on output to the sequence carriage return, linefeed.

-maper don’t map carriage return to newline.

+mapuc map all uppercase characters typed in to lowercase, and all lower-
case characters typed out to uppercase.

-mapue turn off mapping of uppercase.

-nl# set typeout delay for newlines to #. Values are the same as for
=crif.

+odd generate odd parity on output.

-odd generate 0 parity if -even set.

-of set the output baud rate to the speed referenced by the code #.
Values are the same as for "-i#". Only the low 8 bits of # are used.

Values in the range [15, 255] have very special meaning to device
drivers.

+rare switch to rare mode. Similar to +raw except that DEL, FS, DC1, and

DC3 are recognized. Line-editing is not performed. +raw overrides
+rare.

=rare reset rare mode.




FP

stty -3 = stty

+raw ignore interpretation of input characters, including the processing I
of erase and kill characters, the recognition of interrupt codes DEL
and FS (etl-\), start and stop codes DC1 (ctl-Q or X-ON) and DC3
(ctl-S or X-0FF) or and the treatment of EOT (ctl-D) as end of file.

-raw interpret input characters normally, including line at a time editing
with erase and kill characters, recognition of interrupt codes, start
and stop codes, and the treatment of EOT as end of file. !

~-3% change the baud rate to # for both input and output. # must be in
the set of baud rates listed above for "-i#t". .s0 causes the line to
turn off modem signals. (DTR and RTS low). -s1200 is equivalent to
-i9 -09.

-type® set the terminal type to that specified in the file /adm/stty for
#, Note that if the line in the stty file calls for a flag in con-
flict with the one on the command line, an error will result.

=t print the status on multiple lines. If any other flags are given
they affect the output, but not the terminal. .

+xtabs translate horizontal tabs on output to the appropriate number of :
spaces to simulate tab stops every four columns.

-xtabs disable translation of horizontal tabs on output.

If no flags are given, stty prints the current status as with the ".th
flag, omitting any switchable characteristics that are the same as the
system default.

The sequence "backspace-space-backspace™ is sent to the terminal which
erases the character on the screen of most CRT terminals. Setting the
character to a value greater than 127 inhibits this erase sequence. (I.E.
Use "-erase\210" ".kjll\225" to inhibit the normal erase sequence.)

If -even and -odd are selected together, the output parity bit is set to
0. If +even and +odd are selected together, the output parity bit is set
to 1. Otherwise, +even selects even parity on output +odd selects odd
parity on output. Input parity is normally stripped off.

In raw mode, the parity flags are ignored; the parity bit is not stripped
off on input nor altered on output. Thus, raw mode is an eight-bit tran-
sparent channel.

In rare mode, proper parity is generated on output, parity is not stripped
off on input, ctl-s (X-OFF) causes output to suspend, ctl-q (X-ON) resumes
suspended output, DEL causes an interrupt signal, and ctl-\ causes an quit
signal. As in normal mode (-raw and -rare), a ctl-s character is output
when a (system dependent) input threshold is achieved, and a ¢tl-q charac-
ter is generated when enough of the input is consumed. Thus, rare mode is
a hybrid of raw and normal modes.

Note that a change from raw or rare mode to normal mode, or vice-versa,
causes all output and input to be discarded, thus defeating any type

I¥ = 55




if no diagnostics are produced,

if <dev> is a
on for a terminal s and if the invok

er has read per-

meaningful representati
mission for it.

EXAMPLE
To display the values set for a terminals

% stty i
erase - ::0121:;“: \25 —p—
rrss -
/adm/stty for predesignated terminal settings. [Wa———
SEE ALSO

stty(III), tty(III)
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HAME

syne - synchronize disk I/0
SYNOPSIS

sync -[#] <files>
FUNCTION

syne ensures that al] disk images are
retained within the resident. It updates al
have been modified and not yet

not eorrectly represented on block special devices.

The flag is:

~#  repeat every # seconds forever.
startup time.

If <files> are present, sync will open as many of them as it can,
the system to keep the associated inode in memory .
# is set to 30 when files are present.

sync should be used reli

syne

This should only be done at system

to force
If no -# is specified,

giously before taking the system down, even if the

sync daemon is running. An alternate form (date +0) is also safe before

shutdown.

RETURHS

sync always returns success.

EXAMPLE
To make sure that disk i/o has been completed:

% sync
Or, to start a sync daemon from the /adm/init file:
m /bin/sync -60 /adm /bin /dev /ete /fetesbin /tmp susr

This should be done after any mounts that are appropriate.

SEE ALSO
date




