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NAME
20boot- install new 11/20 system
SYNOPSIS
20boot
DESCRIPTION
This shell command file copies the current version of the 11/20 program used to run the VT01
display onto the /dev/vtO file. The 11/20 should have been started at its ROM location 773000.
FILES
/dev/vt0, /usr/mdec/20.0 (11/20 program)
SEE ALSO

vt (IV)
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NAME
ac- login accounting

SYNOPSIS
ac[-wwtmp][-p][ —d] people

DESCRIPTION
Ac produces a printout giving connect time for each user who has logged in during the life of the
currentwtmpfile. A total is also produced-w is used to specify an alternatgmpfile. —p
prints individual totals; without this option, only totals are printedl causes a printout for each
midnight to midnight period. Anypeoplewill limit the printout to only the specified login
names. If navtmpfile is given,/usr/adm/wtmp is used.
The accounting fildusr/adm/wtmpgs maintained byinit andlogin. Neither of these programs
creates the file, so if it does not exist no connect-time accounting is done. To start accounting, it
should be created with length 0. On the other hand if the file is left undisturbed it will grow
without bound, so periodically any information desired should be collected and the file trun-
cated.

FILES
Jusr/fadm/wtmp

SEE ALSO
init (VII1), login (1), wtmp (V).

BUGS
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NAME
boot procedures UNIX startup

DESCRIPTION
How to start UNIX. UNIX is started by placing it in core starting at location zero and transfer-
ring to zero. There are various ways to do this. If UNIX is still intact after it has been running,
the most obvious method is simply to transfer to zero, but this is not recommended if the system
has crashed.

The tp command places a bootstrap program on the otherwise unused block zero of the tape.
The DECtape version of this program is callidmbot, the magtape versiomboot. If tboot or
mbootis read into location zero and executed there, it will type ‘=" on the console, readpin a
entry name, load that entry into core, and transfer to zero. Thus the next easiest way to run
UNIX is to maintain the UNIX code on a tape usitlg Then when a boot is required, execute
(somehow) a program which reads in and jumps to the first block of the tape. In response to the
‘=" prompt, type the entry name of the system on the tape (we use plain ‘unix’). It is strongly
recommended that a current version of the system be maintained in this way, even if the first or
third methods of booting the system are usually used.

The standard DEC ROM which loads DECtape is sufficient to reaib@ot, but the magtape
ROM loads block one, not zero. If no suitable ROM is available, magtape and DECtape pro-
grams are presented below which may be manually placed in core and executed.

A third method of rebooting the system involves the otherwise unused block zero of each UNIX
file system. The single-block progranbootwill read a UNIX pathname from the console, find

the corresponding file on a device, load that file into core location zero, and transfer to it. The
current version of this boot program reads a single character (gitbek for RP or RK, both

drive 0) to specify which device is to be searchétbootoperates under very severe space con-
straints. It supplies no prompts, except that it echos a carriage return and line feed gfter the

k. No diagnostic is provided if the indicated file cannot be found, nor is there any means of cor-
recting typographical errors in the file name except to start the program olmrot can reside

on any of the standard file systems or may be loaded ftprtape as described above.

The standard DEC disk ROMs will load and exealteotfrom block zero.

The switches. The console switches play an important role in the use and especially the booting
of UNIX. During operation, the console switches are examined 60 times per second, and the
contents of the address specified by the switches are displayed in the display register. (This is
not true on the 11/40 since there is no display register on that machine.) If the switch address is
even, the address is interpreted in kernel (system) space; if odd, the rounded-down address is in-
terpreted in the current user space.

If any diagnostics are produced by the system, they are printed on the console only if the
switches are non-zero. Thus it is wise to have a non-zero value in the switches at all times.

During the startup of the system, ti@t program (VIII) reads the switches and will come up
single-user if the switches are set to 173030.

It is unwise to have a non-existent address in the switches. This causes a bus error in the system
(displayed as 177777) at the rate of 60 times per second. If there is a transfer of more than 16ms
duration on a device with a data rate faster than the bus error timeout (apprexthén a per-
manent disk non-existent-memory error will occur.

ROM programs. Here are some programs which are suitable for installing in read-only memo-
ries, or for manual keying into core if no ROM is present. Each program is position-independent
but should be placed well above location 0 so it will not be overwritten. Each reads a block from
the beginning of a device into core location zero. The octal words constituting the program are
listed on the left.
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DECtape (drive 0) from endzone:

012700 mov
177346

010040 mov
012710 mov
000003

105710 1: tstb
002376 bge
112710 movb
000005

000777 br

DECtape (drive 0) with search:

012700 1: mov
177346

010040 mov
012740 mov
004003

005710 2: tst
002376 bge
005760 tst
177776

002365 bge
012710 mov
000003

105710 2: tstb
002376 bge
112710 movb
000005

105710 2: tstb
002376 bge
005007 clr

Caution: both of these DECtape
zero.

Magtape from load point:

012700 mov

172526

010040 mov

012740 mov

060003

000777 br
RK (drive 0):

012700 mov

177414

005040 clr

010040 mov

012740 mov

000005

105710 1: tstb

002376 bge

005007 clr
RP (drive 0)

012700 mov

176726

005040 clr

005040 clr
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$tcba,ro

r0,-(r0)
$3,(r0)

(r0)
1b
$5,(r0)

$tcba,r0

r0,-(r0)
$4003,-(r0)

(r0)
2b
-2(r0)

1b
$3,(r0)

(r0)
2b
$5,(r0)
(r0)
2b

pc

BOOT PROCEDURES (VIII)

/ use tc addr for wc
/ read bn forward

/ wait for ready
/ read (forward)

/ loop; now halt and start at O

/ use tc addr for wc
/ read bn reverse

[ wait for error

/ loop if not end zone
/ read bn forward

/ wait for ready

/ read (forward)

/ wait for ready

/ transfer to zero

programs will (literally) blow a fuse if 2 drives are dialed to

$mtcma,ro

r0,-(r0)

$60003,-(r0)

$rkmr,r0

-(r0)
r0,-(r0)
$5,-(r0)

(r0)

1b
pc

$rpmr,r0

-(r0)
-(r0)

[ usr mt addr for wc
/ read 9-track

/ loop; now halt and start at 0
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005040
010040
012740
000005
105710 1
002376
005007

FILES
/unix — UNIX code

clr
mov
mov

tstb
bge
clr

11/1/73

-(r0)
r0,-(r0)
$5,-(r0)
(r0)

1b

pcC

/usr/mdec/mboot tp magtape bootstrap
/usr/mdec/tboot tp DECtape bootstrap
/usr/mdec/uboot file system bootstrap

SEE ALSO
tp (1), init (VI1)

BOOT PROCEDURES (VIII)
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NAME

check- file system consistency check

SYNOPSIS

check[ —Isuib [ numbers ]] [ filesystem ]

DESCRIPTION

FILES

Checkexamines a file system, builds a bit map of used blocks, and compares this bit map against
the free list maintained on the file system. It also reads directories and compares the link-count
in each i-node with the number of directory entries by which itis referenced. If the file system is
not specified, a check of a default file system is performed. The normal outgteckincludes

a report of

The number of blocks missing; i.e. not in any file nor in the free list,
The number of special files,

The total number of files,

The number of large files,

The number of directories,

The number of indirect blocks,

The number of blocks used in files,

The highest-numbered block appearing in a file,

The number of free blocks.

The -l flag causegheckto produce as part of its output report a list of the all the path names of
files on the file system. The list is in i-number order; the first name for each file gives the i-
number while subsequent names (i.e. links) have the i-number suppressed. The ehties “

.." for directories are also suppressed. If the flag as giverlhsthe listing will include the
accessed and modified times for each file. Fheption supersedess.

The-sflag causegsheckto ignore the actual free list and reconstruct a new one by rewriting the
super-block of the file system. The file system should be dismounted while this is done; if this is
not possible (for example if the root file system has to be salvaged) care should be taken that the
system is quiescent and that it is rebooted immediately afterwards so that the old, bad in-core
copy of the super-block will not continue to be used. Notice also that the words in the super-
block which indicate the size of the free list and of the i-list are believed. If the super-block has
been curdled these words will have to be patched. d3#ag causes the normal output reports

to be suppressed.

With the —u flag, checkexamines the directory structure for connectivity. A list of all i-node
numbers that cannot be reached from the root is printed. This is exactly the list of i-nodes that
should be cleared (see clri (VIII)) after a series of incremental restores. (See the bugs section of
restor (VIII).) The-u option supersedess.

The occurrence afntimes in a flag argumentii...i causesheckto store away the next argu-

ments which are taken to be i-numbers. When any of these i-numbers is encountered in a direc-
tory a diagnostic is produced, as described below, which indicates among other things the entry
name.

Likewise, n appearances dj in a flag like —bb...b cause the next arguments to be taken as
block numbers which are remembered; whenever any of the named blocks turns up in a file, a di-
agnostic is produced.

Currently, /dev/rp0 is the default file system.

SEE ALSO

fs (V), clri (VIII), restor(VIII)

DIAGNOSTICS

If a read error is encountered, the block number of the bad block is printeaterakexits.
“Bad freeblock” means that a block number outside the available space was encountered in the
free list. “ndups in free” means that blocks were found in the free list which duplicate blocks
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either in some file or in the earlier part of the free list.

An important class of diagnostics is produced by a routine which is called for each block which
is encountered in an i-node corresponding to an ordinary file or directory. These have the form

b# complaint i= i# (class)
Hereb#is the block number being consideredmplaintis the diagnostic itself. It may be

blk if the block number was mentioned as an argument-dfter

bad if the block number has a value not inside the allocatable space on the device, as indi-
cated by the devices’s super-block;

dup if the block number has already been seen in a file;

din if the block is a member of a directory, and if an entry is found therein whose i-number
is outside the range of the i-list on the device, as indicated by the i-list size specified
by the super-block. Unfortunately this diagnostic does not indicate the offending entry
name, but since the i-number of the directory itself is given (see below) the problem
can be tracked down.

Thei# in the form above is the i-number in which the named block was found. cldssis an
indicator of what type of block was involved in the difficulty:

sdir indicates that the block is a data block in a small file;

Idir indicates that the block is a data block in a large file (the indirect block number is not
available);

idir indicates that the block is an indirect block (pointing to data blocks) in a large file;

free indicates that the block was mentioned afteand is free;

urk indicates a malfunction icheck.

When an i-number specified aftef is encountered while reading a directory, a report in the
form

#ino; i= d# (class) name

wherei# is the requested i-numbed# is the i-number of the directorglassis the class of the
directory block as discussed above (virtually always “sdir”) arameis the entry name. This
diagnostic gives enough information to find a full path name for an i-number without usidg the
option: use-b n to find an entry name and the i-number of the directory containing the reference
to n, then recursively useb on the i-number of the directory to find its name.

Another important class of file system diseases indicatednegkis files for which the number
of directory entries does not agree with the link-count field of the i-node. The diagnostic is hard
to interpret. It has the form

i# delta

Herei# is the i-number affectedDelta is an octal number accumulated in a byte, and thus can
have the value 0 through 377(8). The easiest way (short of rewriting the routine) of explaining
the significance ofleltais to describe how it is computed.

If the associated i-node is allocated (that is, hasatecatedbit on) add 100 tadelta. If its
link-count is non-zero, add another 100 plus the link-count. Each time a directory entry specify-
ing the associated i-number is encountered, subtract 1 dielta. At the end, the i-number and
deltaare printed ifdeltais neither 0 nor 200. The first case indicates that the i-node was unallo-
cated and no entries for it appear; the second that it was allocated and that the link-count and the
number of directory entries agree.

Therefore (to explain the symptoms of the most common difficultiEd)a = 377 1 in 8-bit,

2’'s complement octal) means that there is a directory entry for an unallocated i-node. This is
somewhat serious and the entry should be be found and removed forttivetta = 201 usually
means that a normal, allocated i-node has no directory entry. This difficulty is much less seri-
ous. Whatever blocks there are in the file are unavailable, but no further damage will occur if
nothing is done. Alri followed by acheck-swill restore the lost space at leisure.
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BUGS

CHECK (VIII)

In general, values afieltaequal to or somewhat above 0, 100, or 200 are relatively innocuous;
just below these numbers there is danger of spreading infection.

Check-I or —u on large file systems takes a great deal of core.

Sincecheckis inherently two-pass in nature, extraneous diagnostics may be produced if applied
to active file systems.

It believes even preposterous super-blocks and consequently can get core images.
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NAME

clri — clear i-node

SYNOPSIS

clri i-number [ filesystem ]

DESCRIPTION

BUGS

Clri writes zeros on the 32 bytes occupied by the i-node numhemachber. If the file system
argument is given, the i-node resides on the given device, otherwise on a default file system.
The file system argument must be a special file name referring to a device containing a file sys-
tem. Afterclri, any blocks in the affected file will show up as “missing” incoeckof of the

file system.

Read and write permission is required on the specified file system device. The i-node becomes
allocatable.

The primary purpose of this routine is to remove a file which for some reason appears in no di-
rectory. If it is used to zap an i-node which does appear in a directory, care should be taken to
track down the entry and remove it. Otherwise, when the i-node is reallocated to some new file,
the old entry will still point to that file. At that point removing the old entry will destroy the new
file. The new entry will again point to an unallocated i-node, so the whole cycle is likely to be
repeated again and again.

Whatever the default file system is, it is likely to be wrong. Specify the file system explicitly.
If the file is opencglri is likely to be ineffective.



DF (VIII) 1/20/73 DF (VIIl)

NAME
df — disk free

SYNOPSIS
df [ filesystem ]

DESCRIPTION
Df prints out the number of free blocks available on a file system. If the file system is unspeci-
fied, the free space on all of the normally mounted file systems is printed.

FILES

/dev/rf?, /devirk?, [dev/rp?
SEE ALSO

check (VIII)
BUGS
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NAME

dpd- spawn data phone daemon

SYNOPSIS

/etc/dpd

DESCRIPTION

FILES

Dpdis the 201 data phone daemon. It is designed to submit jobs to the Honeywell 6070 com-
puter via the GRTS interface.

Dpd uses the directonjusr/dpd. The file lock in that directory is used to prevent two daemons
from becoming active. After the daemon has successfully set the lock, it forks and the main path
exits, thus spawning the daemon. The directory is scanned for files beginninglfwitach

such file is submitted as a job. Each line of a job file must begin with a key character to specify
what to do with the remainder of the line.

S directsdpdto generate a unique snumb card. This card is generated by incrementing the
first word of the file/usr/dpd/snumtand converting that to three-digit octal concatenated
with the station ID.

specifies that the remainder of the line is to be sent as a literal.
specifies that the rest of the line is a file name. That file is to be sent as binary cards.
is the same a3 except a form feed is prepended to the file.

cC T m -

specifies that the rest of the line is a file name. After the job has been transmitted, the file
is unlinked.

Any error encountered will cause the daemon to drop the call, wait up to 20 minutes and start
over. This means that an improperly construaétile may cause the same job to be submitted
every 20 minutes.

While waiting, the daemon checks to see thatltuk file still exists. If it is gone, the daemon
will exit.

/dev/dn0, /dev/dp0, /usr/dpd/*

SEE ALSO

opr ()
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NAME
dump-incremental file system dump
SYNOPSIS
dump [ key [ arguments ] filesystem ]
DESCRIPTION
Dumpwill make an incremental file system dump on magtape of all files changed after a certain
date. The argumerkey, specifies the date and other options about the dukgy consists of
characters from the setOhds.
i the dump date is taken from the fiétc/ddate.
u the date just prior to this dump is written égtc/ddateupon successful completion of this
dump.
0 the dump date is taken as the epoch (beginning of time). Thus this option causes an entire
file system dump to be taken.
h the dump date is some number of hours before the current date. The number of hours is
taken from the next argumentanguments.
d the dump date is some number of days before the current date. The number of days is tak-
en from the next argument amguments.
s the size of the dump tape is specified in feet. The number of feet is taken from the next ar-
gument inarguments. It is assumed that there are 9 standard UNIX records per foot.
When the specified size is reached, the dump will wait for reels to be changed. The de-
fault size is 1700 feet.
If no arguments are given, theeyis assumed to bé and the file system is assumed to be
/dev/rpl.
Full dumps should be taken on quiet file systems as follows:
dump Ou /dev/rpl
check -l /dev/rpl
The checkwill come in handy in case it is necessary to resore individual files from this dump.
Incremental dumps should then be taken when desired by:
dump
When the incremental dumps get cumbersome, a new complete dump should be taken. In this
way, a restore requires loading of the complete dump tape and only the latest incremental tape.
FILES
/dev/ImtOmagtape
/dev/rpldefault file system
/etc/ddate
SEE ALSO
restor (VIII), check (VIII), dump (V)
BUGS
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NAME

getty — set typewriter mode

SYNOPSIS

letc/getty

DESCRIPTION

Gettyis invoked byinit (VIII) immediately after a typewriter is opened following a dial-up. The
user’s login name is read and the login (I) command is called with this name as an argument.
While reading this namgettyattempts to adapt the system to the speed and type of terminal be-
ing used.

Gettyinitially sets the speed of the interface to 300 baud, specifies that raw mode is to be used
(break on every character), that echo is to be suppressed, and either parity allowed. It types the
“login:” message (which includes the characters which put the Terminet 300 terminal into full-
duplex and return the GSI terminal to non-graphic mode. Then the user’'s name is read, a charac-
ter at a time. If a null character is received, it is assumed to be the result of the user pushing the
“break” (“interrupt”) key. The speed is then changed to 150 baud and the “login:” is typed
again, this time including the chracter sequence which puts a Teletype 37 into full-duplex. If a
subsequent null character is received, the speed is changed back to 300 baud.

The user’s name is terminated by a new-line or carriage-return character. The latter results in the
system being set to to treat carriage returns appropriately (see stty (11)).

The user’'s name is scanned to see if it contains any lower-case alphabetic characters; if not, and
if the name is nonempty, the system is told to map any future upper-case characters into the cor-
responding lower-case characters. Thus UNIX is usable from upper-case-only terminals.

Finally, login is called with the user’'s name as argument.

SEE ALSO

BUGS

init (V111), login (1), stty (I1)
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NAME
glob - generate command arguments

SYNOPSIS
/etc/globcommand [ arguments ]

DESCRIPTION
Globis used to expand arguments to the shell containing “*”, “[’, or “?”. It is passed the ar-
gument list containing the metacharactegkyb expands the list and calls the indicated com-
mand. The actions @flob are detailed in the Shell writeup.

SEE
sh (1)

BUGS
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NAME

init — process control initialization

SYNOPSIS

letc/init

DESCRIPTION

FILES

Init is invoked inside UNIX as the last step in the boot procedure. Generally its role is to create
a process for each typewriter on which a user may log in.

First, init checks to see if the console switches contain 173030. (This number is likely to vary
between systems.) If so, the console typewritlew/tty8 is opened for reading and writing and

the Shell is invoked immediately. This feature is used to bring up a single-user system. When
the system is brought up in this way, thettyandlogin routines mentioned below and described
elsewhere are not used. If the Shell terminabei$,starts over looking for the console switch
setting.

Otherwise,init invokes a Shell, with input taken from the filetc/rc. This command file per-
forms housekeeping like removing temporary files, mounting file systems, and starting daemons.

Theninit reads the file/etc/ttysand forks several times to create a process for each typewriter
specified in the file. Each of these processes opens the appropriate typewriter for reading and
writing. These channels thus receive file descriptors 0 and 1, the standard input and output.
Opening the typewriter will usually involve a delay, since tpenis not completed until some-

one is dialed up and carrier established on the channel. Then the process executes the program
specified by its line iritys; the only program currently specifiable/étc/getty(q.v.). Gettyreads

the user’'s name and invokegjin (q.v.) to log in the user and execute the Shell.

Ultimately the Shell will terminate because of an end-of-file either typed explicitly or generated
as a result of hanging up. The main pathiwit, which has been waiting for such an event,
wakes up and removes the appropriate entry from theufilgn which records current users, and
makes an entry irusr/adm/wtmpwhich maintains a history of logins and logouts. Then the ap-
propriate typewriter is reopened amettyis reinvoked.

Init catches thénangupsignal (signal #1) and interprets it to mean that the switches should be
examined as in a reboot: if they indicate a multi-user system/eticéitysfile is read again. The

Shell process on each line which used to be activigymbut is no longer there is terminated; a

new process is created for each added line; lines unchanged in the file are undisturbed. Thus it is
possible to drop or add phone lines without rebooting the system by changitiygtiée and
sending @angupsignal to thenit process: use “kilk1 1.”

/dev/tty?, /etc/utmp, /usr/adm/wtmp, /etc/ttys, /etc/rc

SEE ALSO

login (1), kill (1), sh (1), ttys (V), getty (VIII)
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NAME
Ipd - line printer daemon

SYNOPSIS
/etc/lpd

DESCRIPTION
Lpdis the line printer daemon (spool area handler) invokempbylt uses the directorfusr/lpd.
The file lock in that directory is used to prevent two daemons from becoming active simultane-
ously. After the daemon has successfully set the lock, it scans the directory for files beginning
with “df.” Lines in each df file specify files to be printed in the same way as is done by the
data-phone daemon dpd (VIII).

FILES
lusr/lpd/* spool area
/devl/lp printer

SEE ALSO
dpd (1IN, lpr (VI)

BUGS
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NAME

mkfs — construct a file system

SYNOPSIS

/etc/mkfs special proto

DESCRIPTION

Mkfs constructs a file system by writing on the special lgecialaccording to the directions

found in the prototype filgroto. The prototype file contains tokens separated by spaces or new
lines. The first token is the name of a file to be copied onto block zero as the bootstrap program
(see boot procedures (VII)). The second token is a number specifying the size of the created file
system. Typically it will be the number of blocks on the device, perhaps diminished by space for
swapping. The next token is the i-list size in blocks (remember there are 16 i-nodes per block).
The next set of tokens comprise the specification for the root file. File specifications consist of
tokens giving the mode, the user-id, the group id, and the initial contents of the file. The syntax
of the contents field depends on the mode.

The mode token for a file is a 6 character string. The first character specifies the type of the file.
(The charactersbcd specify regular, block special, character special and directory files respec-
tively.) The second character of the type is eithar - to specify set-user-id mode or not. The
third is g or — for the set-group-id mode. The rest of the mode is a three digit octal number giv-
ing the owner, group, and other read, write, execute permissioreh(sed(l)).

Two decimal number tokens come after the mode; they specify the user and group ID’s of the
owner of the file.

If the file is a regular file, the next token is a pathname whence the contents and size are copied.

If the file is a block or character special file, two decimal number tokens follow which give the
major and minor device numbers.

If the file is a directorymkfsmakes the entriesand.. and then reads a list of names and (recur-
sively) file specifications for the entries in the directory. The scan is terminated with the token

If the prototype file cannot be opened and its name consists of a string of didifspuilds a

file system with a single empty directory on it. The size of the file system is the valpeotd
interpreted as a decimal number. The i-list size is the file system size divided by 43 plus the size
divided by 1000. (This corresponds to an average size of three blocks per file for a 4000 block
file system and six blocks per file at 40,000.) The boot program is left uninitialized.

A sample prototype specification follows:

/usr/mdec/uboot

4872 55

d—77731

usr d-77731
sh ——=755 3 1 /bin/sh
ken d-75561

$

b0 b-——6443100
cO c—6443100
$

$

SEE ALSO

BUGS

file system (V), directory (V), boot procedures (VIII)

It is not possible to initialize a file larger than 64K bytes.
The size of the file system is restricted to 64K blocks.
There should be some way to specify links.
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NAME
mknod- build special file
SYNOPSIS
/etc/mknod name [c] [ b ] major minor
DESCRIPTION
Mknodmakes a directory entry and corresponding i-node for a special file. The first argument is
the nameof the entry. The second Iz if the special file is block-type (disks, tape) oiif it is
character-type (other devices). The last two arguments are numbers specifyimagjtinelevice
type and theninor device (e.g. unit, drive, or line number).
The assignment of major device numbers is specific to each system. For reference, here are the
numbers for the MH 2C-644 machine. Do not believe them too much.
Block devices:
0 RF fixed-head disk
1 RK moving-head disk
2  TC DECtape
3  TM magtape
4  RP moving-head disk
5  Vermont Research moving-head disk
Character devices:
0 KL on-line console
1 DC communications lines
2  PC paper tape
3 DP synchronous interface
4 DN ACU interface
5  core memory
6 VT scope (via 11/20)
7 DA voice response unit
8 CT phototypesetter
9 VS voice synthesizer
10 TIU Spider interface
SEE ALSO
mknod (II)
BUGS
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NAME
mount— mount file system

SYNOPSIS
/etc/mount special file [-r ]

DESCRIPTION
Mountannounces to the system that a removable file system is present on the device correspond-
ing to special filespecial(which must refer to a disk or possibly DECtape). Tie must exist
already; it becomes the name of the root of the newly mounted file system.

Mountmaintains a table of mounted devices; if invoked without an argument it prints the table.

The optional last argument indicates that the file is to be mounted read-only. Physically write-
protected and magnetic tape file systems must be mounted in this way or errors will occur when
access times are updated, whether or not any explicit write is attempted.

SEE ALSO
mount (1), mtab (V), umount (V1II)

BUGS
Mounting file systems full of garbage will crash the system.
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NAME
msh— mini-shell
SYNOPSIS
/etc/msh
DESCRIPTION
Mshis a heavily simplified version of the Shell. It reads one line from the standard input file, in-
terprets it as a command, and calls the command.
The mini-shell supports few of the advanced features of the Shell; none of the following charac-
ters is special:
><$\; & O
However, “*”, “[", and “?" are recognized andglobis called. The main use ofishis to pro-
vide a command-executing facility for various interactive sub-systems.
SEE ALSO

sh (1), glob (VIII)
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NAME
reloc— relocate object files

SYNOPSIS
reloc file octal [—]

DESCRIPTION
Relocmodifies the named object program file so that it will operate correctly at a different core
origin than the one for which it was assembled or loaded.
The new core origin is the old origin increased by the gieetal number (or decreased if the
number has & sign).
If the object file was generated lay the-r and—d options must have been given to preserve the
relocation information and define any common symbols in the file.
If the optional last argument is given, then agstdinstruction at the start of the file will be re-
placed by a no-op.
The purpose of this command is to simplify the preparation of object programs for systems
which have no relocation hardware. It is hard to imagine a situation in which it would be useful
to attempt directly to execute a program treatecelc.

SEE ALSO
as(l), Id(1), a.out(V)

BUGS
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NAME
restor— incremental file system restore
SYNOPSIS
restor key [ arguments ]
DESCRIPTION
Restoris used to read magtapes dumped with daenpcommand. The&eyargument specifies
what is to be doneKeyis a character from the getw.
t The date that the tape was made and the date that was specifiedduntipeommand are
printed. A list of all of the i-numbers on the tape is also given.
r The tape is read and loaded into the file system specifadjirments.This should not be
done lightly (see below).
x Each file on the tape is individually extracted into a file whose name is the file’s i-number.
If there areargumentsthey are interpreted as i-numbers and only they are extracted.
f Read the dump from the next argument file instead of the tape.
i All read and checksum errors are reported, but will not cause termination.
w In conjunction with thex option, before each file is extracted, its i-number is typed out.
To extract this file, you must respond wjth
Ther option should only be used to restore a complete dump tape onto a clear file system or to
restore an incremental dump tape onto this. Thus
letc/mkfs /dev/rp0O 40600
restor r /dev/rp0
is a typical sequence to restore a complete dump. Ancgtstor can be done to get an incre-
mental dump in on top of this.
A dumpfollowed by amkfsand arestoris used to change the size of a file system.
FILES
/dev/imt0
SEE ALSO
Is (1), dump (VIII), mkfs (VIII), check (VIII), clri (VIII)
DIAGNOSTICS
There are various diagnostics involved with reading the tape and writing the disk. There are also
diagnostics if the i-list or the free list of the file system is not large enough to hold the dump.
BUGS

There is redundant information on the tape that could be used in case of tape reading problems.
Unfortunately restor'sapproach is to exit if anything is wrong.

Files that have been deleted are not removed when incremental tapes are loaded. It will be nec-
essary tacheckthe restored file system amdti any files that show up with a 201 delta diagnos-
tic.

The current version afestor does not free space occupied by files that are overwritten. Thus a
checkwill have to be performed to reclain the missing space.
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NAME
sa— Shell accounting
SYNOPSIS
sa [-abcjlnrstuv ][ file ]
DESCRIPTION
When a user logs in, if the Shell is able to open theffiler/adm/shacct,then as each command
completes the Shell writes at the end of this file the name of the command, the user, system, and
real time consumed, and the user IBareports on, cleans up, and generally maintains this and
other accounting files. To turn accounting on and off, the accounting file must be created or de-
stroyed externally.
Sa is able to condense the information ifusr/adm/shacct into a summary file
/usr/adm/shtacctwhich contains a count of the number of times each command was called and
the time resources consumed. This condensation is desirable because on a largsisysteim
can grow by 100 blocks per day. The summary file is read before the accounting file, so the re-
ports include all available information.
If a file name is given as the last argument, that file will be treated as the accountisly filegt
is the default. There are zillions of options:
a Place all command names containing unprintable characters and those used only once under
the name “***other.”
b Sort output by sum of user and system time divided by number of calls. Default sort is by
sum of user and system times.
c Besides total user, system, and real time for each command print percentage of total time
over all commands.
j Instead of total minutes time for each category, give seconds per call.
| Separate system and user time; normally they are combined.
n Sort by number of calls.
r Reverse order of sort.
s Merge accounting file into summary filesr/adm/shtacctwhen done.
t For each command report ratio of real time to the sum of user and system times.
u Superseding all other flags, print for each command in the accounting file the day of the year,
time, day of the week, user ID and command name.
v If the next character is a digit, then type the name of each command uséithes or fewer.
Await a reply from the typewriter; if it begins with *y”, add the command to the category
“**junk**.” This is used to strip out garbage.
FILES
/usr/adm/shacct accounting
/usr/adm/shtacct summary
SEE ALSO
ac (V)
BUGS
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NAME
su — become privileged user

SYNOPSIS
su

DESCRIPTION
Suallows one to become the super-user, who has all sorts of marvelous (and correspondingly
dangerous) powers. In order feuto do its magic, the user must supply a password. If the pass-
word is correctsuwill execute the Shell with the UID set to that of the super-user. To restore
normal UID privileges, type an end-of-file to the super-user Shell.
The password demanded is that of the entry “root” in the system’s password file.
To remind the super-user of his responsibilities, the Shell substitutes ‘#' for its usual prompt
‘%'

SEE ALSO

sh (1)
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NAME
sync— update the super block
SYNOPSIS
sync
DESCRIPTION
Syncexecutes theyncsystem primitive. If the system is to be stoppsgncmust be called to
insure file system integrity. See sync (Il) for detalils.
SEE ALSO
sync (1)
BUGS
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NAME
umount- dismount file system
SYNOPSIS
/etc/lumount special
DESCRIPTION
Umountannounces to the system that the removable file system previously mounted on special
file specialis to be removed.
SEE ALSO
mount (VIII), umount (1), mtab (V)
FILES
/etc/mtab mounted device table
DIAGNOSTICS
It complains if the special file is not mounted or if it is busy. The file system is busy if there is
an open file on it or if someone has his current directory there.
BUGS
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NAME
update- periodically update the super block

SYNOPSIS
update

DESCRIPTION
Updateis a program that executes thgncprimitive every 30 seconds. This insures that the file
system is fairly up to date in case of a crash. This command should not be executed directly, but
should be executed out of the initialization shell command file. See sync (ll) for details.

SEE ALSO
sync (I1), init (VIII)

BUGS

With updaterunning, if the CPU is halted just as tegncis executed, a file system can be dam-
aged. This is partially due to DEC hardware that writes zeros when NPR requests fail. A fix
would be to havesynctemporarily increment the system time by at least 30 seconds to trigger
the execution ofipdate. This would give 30 seconds grace to halt the CPU.



