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TA B L E O F C O N T E N T S

1. Commands and Application Programs
introduction to commands and application programs

300 .... handle special functions of DASI 300 and 300s terminals
...paginator for the TEKTRONIX 4014 terminal
.handle special functions of the DASI 450 terminal

search and print process accounting file(s)
a b s o l u t e d e b u g g e r
create	 a n d a d m i n i s t e r S C C S fi l e s

archive and library maintainer for portable archives
c o m m o n a s s e m b l e r
interpret ASA carriage control characters

ascvt .... Release 2.x to new release assembler source translator
execute	 c o m m a n d s a t a l a t e r t i m e

read and wr i te ANSI format tapes
...pattern scanning and processing language

backup, restore -backup or restore selected files
m a k e p o s t e r s
d e l i v e r p o r t i o n s o f p a t h n a m e s
arbitrary-precision	 arithmetic language
b i g d i f f
b i g fi l e s c a n n e r

acompiler/interpreter for modest-sized programs
p r i n t c a l e n d a r
r e m i n d e r s e r v i c e

cancel requests to an LP line printer
c o n c a t e n a t e a n d p r i n t fi l e s

C p r o g r a m b e a u t i fi e r
C c o m p i l e r
c h a n g e w o r k i n g d i r e c t o r y

.change the delta commentary of an SCCS delta
g e n e r a t e C fl o w g r a p h
c h a n g e m o d e
c h a n g e o w n e r o r g r o u p
c l e a r t e r m i n a l s c r e e n

c o m p a r e t w o fi l e s
fi l t e r r e v e r s e l i n e - f e e d s

c o m b i n e S C C S d e l t a s
,select or reject lines common to two sorted files

c o p y , l i n k , o r m o v e fi l e s
c o p y fi l e a r c h i v e s i n a n d o u t
t h e C l a n g u a g e p r e p r o c e s s o r

u s e r c r o n t a b fi l e
e n c o d e / d e c o d e

ashell (command interpreter) with C-like syntax
c o n t e x t s p l i t
spawn ge t ty to a remote te rmina l
c r e a t e a t a g s fi l e
C p r o g r a m d e b u g g e r

c a l l a n o t h e r U N I X s y s t e m
. . . c u t o u t s e l e c t e d fi e l d s o f e a c h l i n e o f a fi l e

prepare constant-width text for troff

i n t r o

4 0 1 4
4 5 0
a c c t c o m
a d b
a d m i n
a r

a s

a s a

a t
a t i
a w k . .
backup .
b a n n e r .
b a s e n a m e
b e
b d i f f
b f s
b s
c a l
c a l e n d a r
c a n c e l .
c a t
c b
c c

c d
e d e .
c fl o w
c h m o d
c h o w n
c l e a r
e m p .
c o l
c o m b
c o m m

c p
cpio
e p p
c r o n t a b
c r y p t
e s h
esplit
c t

ctags
c t r a c e
c u

c u t
c w
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..... generate Cprogram cross-reference
p r i n t a n d s e t t h e d a t e
d e s k c a l c u l a t o r

c o n v e r t a n d c o p y a fi l e
.... make adelta (change) to an SCCS file

.remove nroff/troff, tbl, and eqn constructs
d i f f e r e n t i a l fi l e c o m p a r a t o r
3-way differential file comparison

m a r k d i f f e r e n c e s b e t w e e n fi l e s
directory	 c o m p a r i s o n
d i s a s s e m b l e r

s u m m a r i z e d i s k u s a g e
.... dump selected parts of an object file

e c h o a r g u m e n t s
t e x t e d i t o r

..text editor (variant of ex for casual users)
enable/disable	 L P p r i n t e r s

. . . s e t e n v i r o n m e n t f o r c o m m e m d e x e c u t i o n
.format mathematical text for nroff or troff

analyze and disperse compiler error messages
t e x t e d i t o r

.... evaluate arguments as an expression
Fortran	 7 7 c o m p i l e r
f a c t o r a n u m b e r

d e t e r m i n e fi l e t y p e
fi n d fi l e s

s p l i t f 7 7 o r r a t f o r fi l e s
graphical device routines and filters
g r a p h i c a l e d i t o r
g e t a v e r s i o n o f a n S C C S fi l e
p a r s e c o m m a n d o p t i o n s
d r a w a g r a p h

..access graphical and numerical commands
s e l e c t t e r m i n a l fi l t e r

s e a r c h a fi l e f o r a p a t t e r n
g r a p h i c a l u t i l i t i e s

g i v e fi r s t f e w l i n e s
a s k f o r h e l p

hp ..handle special functions of HP 2640 and 2621-series terminals
print user and group IDs and names

ipcrm remove amessage queue, semaphore set or shared memory id
ipcs	 report inter-process communication facilities status
join	 r e l a t i o n a l d a t a b a s e o p e r a t o r

t e r m i n a t e a p r o c e s s
indicate last logins of users and teletypes
l i n k e d i t o r f o r c o m m o n o b j e c t fi l e s

.... generate programs for simple lexical tasks
r e a d o n e l i n e

a C p r o g r a m c h e c k e r
s i g n o n
g e t l o g i n n a m e

fi n d l i n e s i n a s o r t e d l i s t
..... find ordering relation for an object library

c x r e f
d a t e
d c
d d
d e l t a
d e r o f f
d i f f
d i f f S
d i f f m k
d i rcmp
d i s
d u
dump
echo .
e d
e d i t
e n a b l e
e n v

e q n
e r r o r

e x

e x p r .
f 7 7
f a c t o r
fi l e .
fi n d
fsplit
gdev
ged
g e t
g e t o p t .
graph .
graphics
greek .
g r e p

gut i l
h e a d
help

i d .

W i l l

l a s t
I d .
l e x
line .
l i n t
l o g i n .
logname
l o o k . .
lo rder .
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send requests to an LP line printer
p r i n t L P s t a t u s i n f o r m a t i o n

l i s t c o n t e n t s o f d i r e c t o r y
l i s t c o n t e n t s o f d i r e c t o r y
m a c r o p r o c e s s o r

provide truth value about your processor type
s e n d m a i l t o u s e r s o r r e a d m a i l

. . . . in teract ive message processing system
make .... maintain, update, and regenerate groups of programs

g e n e r a t e e n c r y p t i o n k e y
p r i n t e n t r i e s i n t h i s m a n u ^

p e r m i t o r d e n y m e s s a g e s
m a k e a d i r e c t o r y

make a los t+ found d i rec to ry fo r fsck
create an error message file by massaging Csource

.... print/check documents formatted with the MM macros
..typeset documents, viewgraphs, and slides

file perusal fi l ter for cr t v iewing
change the format o f a text fi le

l o g i n t o a n e w g r o u p
p r i n t n e w s i t e m s

run acommand at low priority
l i n e n u m b e r i n g fi l t e r

.... print name list of common object file
run acommand immune to hangups and quits

format	 o r t y p e s e t t e x t
o c t a l d u m p

c o m p r e s s f U e s
.... compress and uncompress sparse file

change	 l o g i n p a s s w o r d
paste merge same lines of several files or subsequent lines of one file

. . . . P C - D O S t o U N I X fi l e t r a n s f e r
.file perusal filter for screen terminals

p r i n t fi l e s
line	 p r i n t e r s p o o l e r

d i s p l a y p r o fi l e d a t a
p r i n t a n S C C S fi l e

report	 p r o c e s s s t a t u s
p e r m u t e d i n d e x
working	d i r e c t o r y n a m e

rationed	 F o r t r a n d i a l e c t
regular expression compile

r e v e r s e l i n e s o f a fi l e
r e m o v e fi l e s o r d i r e c t o r i e s

. . . r e m o v e a d e l t a f r o m a n S C C S fi l e
print current SCCS file editing activity

system	 a c t i v i t y g r a p h
s y s t e m a c t i v i t y r e p o r t e r

.compare two versions of an SCCS file
s y m b o l i c d e b u g g e r

.... side-by-side difference program
s t r e a m ^ t o r

sh .shell, the standard/restricted command programming language

Ip
Ipstat
I s
I s
m 4
m a c h i d
m a i l . .
m a i l x

makekey
m a n . . . .

m e s g . . . .
m k d i r . . .
m k l o s t + f o u n d
m k s t r . . . .
m m

m m t
m o r e

n e w f o r m
n e w g r p .
n e w s .

n i c e . .
n l
n m

nohup
n r o f f
o d
pack
packsf
passwd

pedsk
P g
p r
pr int
prof
p r s
p s
p t x
p w d
r a t f o r
r e g e m p
r e v

r m

r m d e l
s a c t .

s a g
s a r

s c e s d i f f
s d b
s d i f f
s e d .
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s h l s h e l l l a y e r m a n a g e r
print section sizes of conunon object files
s u s p e n d e x e c u t i o n f o r a n i n t e r v a l
l i n k fi l e s s y m b o l i c a l l y

S N O B O L i n t e r p r e t e r
s o r t a n d / o r m e r g e fi l e s
fi n d s p e l l i n g e r r o r s
i n t e r p o l a t e s m o o t h c u r v e

s p l i t a fi l e i n t o p i e c e s
s p o o l q u e u e m a n a g e r
m a k e o u t p u t s i n g l e s p a c e d

statistical network useful with graphical commands

size
sleep
s i n
s n o

s o r t

spell
spline
split
spool
s s p
s t a t

strings ..find the printable strings in aobject, or other binary, file
strip ...strip symbol and line number information fi-om object file

se t the op t ions fo r a te rm ina l
...become superuser or another user

print checksum and block count of afile
u p d a t e t h e s u p e r b l o c k

s e t t a b s o n a t e r m i n a l
deliver the last part of afile
t a p e fi l e a r c h i v e r

f o r m a t t a b l e s f o r n r o f f o r t r o f f

s t t y
s u

s u m

s y n c
t a b s
t a i l
t a r
t b l

p h o t o t y p e s e t t e r s i m u l a t o r
copy input to standard output and to files

c o n d i t i o n e v a l u a t i o n c o m m a n d
t i m e a c o m m a n d

t c
t e e
t e s t
t i m e
timex ..time acommand; report process data and system activity

graphical table of contents routines
..update access and modification times of afile

filter for old streaming tape format
g r a p h i c s fi l t e r s

q u e r y t e r m i n f o d a t a b a s e
t r a n s l a t e c h a r a c t e r s
p r o v i d e t r u t h v a l u e s
t o p o l o g i c a l s o r t
g e t t h e n a m e o f t h e t e r m i n a l
u n d e r l i n e o u t p u t f o r a t e r m i n a l

set	 fi l e - c r e a t i o n m o d e m a s k
p r i n t n a m e o f c u r r e n t U N I X s y s t e m

u n d o a p r e v i o u s g e t o f a n S C C S fi l e
report	 r e p e a t e d l i n e s i n a fi l e
interactive	 c o n v e r s i o n p r o g r a m
U N I X s y s t e m t o U N I X s y s t e m c o p y
UUCP status inquiry and job control
public UNIX-to-UNIX system file copy

...UNIX-to-UNIX system conunand execution
v a l i d a t e S C C S fi l e

v e r s i o n c o n t r o l
screen-oriented (visual) display editor based on ex

a w a i t c o m p l e t i o n o f p r o c e s s
w o r d c o x m t

i d e n t i f y S C C S fi l e s
locate source, binary, and or manual for program

t o e
t o u c h
t p c v t
tplot
t p u t
t r

t r u e
t s o r t

t t y
u l
u m a s k
u n a m e

unget .
uniq .
u n i t s
U U C P
u u s t a t
u u t o
u u x .

v a l
V C

v i
w a i t
w c

w h a t .
w h e r e i s
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who is on the system
wr i t e t o ano the r use r

.construct argument list(s) and execute command
xstr .extract strings from Cprograms to implement shared strings

yet another compiler-compiler

w h o
w r i t e
x a r g s .

y a c c

6 . G a m e s

i n t r o . .
a r i t h m e t i c
b a c k . . .

i n t r o d u c t i o n t o g a m e s
provide drill in arithmetic problems

the game of backgammon
the game of black jack

t h e g a m e o f c r a p s
g e n e r a t e a m a z e
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c r a p s
m a z e

m o o

t t t

w u m p
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O V E R V I E W

RELEASE: The information in this User Reference Manual applies to
Release 3.01 of the 16-bit and Release 1.03 of the 32-bit operating
systems based on UNIX.
AUDIENCE:	 The audiences for th is book are genera l users ,
programmers, analysts, and system support personnel. It is expected
that the user is familiar with UNIX, another operating system derived
from UNIX, or appropriate operating system courses.
CONTENT: This manual describes the user commands of the operating
system. For adescription of the operating system calls, subroutines, file
formats, and miscellaneous facilities, refer to the Programmer Reference
Manual. For adescription of the maintenance commands, specid files,
and maintenance procedures, refer to the Superuser Reference Manual.
The manual is divided into three sections, one containing inter-filed sub¬
classes:

1. Commands and Application Programs:
1. General-Purpose Commands
IB. Berkeley Conunands
IC. Communicat ion Commands
IG. Graphics Commands

6 . G a m e s .

Section 1{Commands and Application Programs) describes programs
intended to be invoked directly by the user or by conunand language
procedures, as opposed to subroutines, which are intended to be called
by user programs. Commands generally reside in the directory A>in (for
binary programs). Some programs also reside in /usr/bin and /usr/ncb, to
save space in /bin. These directories are searched automatically by the
command interpreter called the shell.
Section 6{Games) describes the games and educational programs that
reside in the directory /usr/games.
Each section consists of anumber of independent entries of apage or so
each. The name of the entry appears in the upper comers of its pages.
Entries within each section are alphabetized, with the exception of the
introductory entry that begins each section. The page numbers of each
entry start at 1. Some entries may describe severd commands. In such
cases, the entry appears only once, alphabetized under its major name.
All entries are based on acommon format, not all of whose parts always
a p p e a r :

The NAME part gives the name(s) of the entry and briefly states its
p u r p o s e .

The SYNOPSIS part summarizes the use of the program being
described. Afew conventions are used, particularly in Sections 1
{Commands):

●Boldface strings are literals and are to be typed just as they
a p p e a r .
●Italic strings usually represent substitutable argument
prototypes.
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●Square brackets [] around an argument protot3q)e indicate
that the argument is optional. When an argument protot}q)e is
given as name or file, it always refers to afile name.
●Braces {} around an argument prototype indicate that at
least one of the enclosed arguments must be chosen.
●Ellipses ... are used to show that the previous argument
prototype may be repeated.
●Afinal convention is used by the commands themselves. An
argument beginning with aminus —, plus +, or equal sign =is
often taken to be some sort of flag argument, even if it appears
in aposition where afile name could appear. Therefore, it is
unwise to have files whose names begin with —, +, or =.

The DESCRIPTION part discusses the subject at hand.
The EXAMPLE(S) part gives example(s) of usage, where appropriate.
The FILES part gives the file names that are built into the program.
The SEE ALSO part gives pointers to related information.
References of the form name(N), where Nis the number 1or 6
possibly followed by aletter, refer to entries in this manual.
References of the form name(N), where Nis anumber 2through 5
possibly followed by aletter, refer to entries in the Programmer
Reference Manual. References of the form name(lM), name(7), or
name(8) refer to entries in the Superuser Reference Manual.
The DIAGNOSTICS part discusses the diagnostic indications that
may be produced. Messages that are self-explanatory are not listed.
The WARNINGS part points out potential problems.
The RESTRICTIONS part gives known restrictions and deficiencies.
Occasionally, the suggested fix is also described.
The SUPPORT STATUS part specifies the item as supported or not
supported. The operating system is fully supported. Included in
the system, however, are unsupported items you might find useful.
For example, SVS-FORTRAN, DI-3000 Graphics, and aline printer
spooler are supported for the system. The UNIX FORTRAN,
graphics, and spooler items are included as unsupported items.

All entries are available online via the man(\) command, if these files are
installed during software installation.
Atable of contents, apermuted index derived from that table, and a
modu le con ten ts a re inc luded in th is manua l .

The permuted index is acombined index for the User Reference Manual,
Programmer Reference Manual, and Superuser Reference Manual. On
each permuted index line, the title of the entry to which that line refers
is followed by the appropriate section number in parentheses. This is
important because there is duplication of names among the sections,
arising principally fi*om commands that exist only to exercise a
particular system call.

Amodule contents, defining the components of each operating system
module, is also included. The operating system is distributed as several
modules any or all of which may be installed on your system. Before
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using this manual, check with your system administrator to determine
which modules are installed on your system. The module contents is a
combined list for entries in the User Reference Manual, Programmer
Reference Manual, and Superuser Reference Manual.
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H O W T O G E T S T A R T E D

This discussion provides the basic information you need to get started
on the UNIX system: how to log in and log out, how to communicate
through your terminal, and how to run aprogram. See the User Guide
for amore complete introduction to the system.

Logging in. You must call the UNIX system from an appropriate
terminal. The UNIX system supports full-duplex ASCII terminals. You
must also have avalid user name, which may be obtained together with
the telephone number(s) of your UNIX system from the administrator of
your system. On some UNIX systems, there are separate telephone
numbers for each available terminal speed, while on other systems
several speeds may be served by asingle telephone number. In the
latter case, there is one preferred speed; if you dial in from aterminal set
to adifferent speed, you are greeted by astring of meaningless
characters (the login: message at the wrong speed). Keep pressing break
or control-break until the login: message appears. Hard-wired terminals
usually are set to the correct speed.
Most terminals have aspeed switch that should be set to the
appropriate speed and ahalf-/fuU-duplex switch that should be set to
full-duplex. When aconnection (at the speed of the terminal) has been
established, the system types login: and you then type your user name
followed by the return key. If you have apassword (and you should),
the system asks for it, but does not print (echo) it on the terminal. After
you have logged in, the return, new-line, and line-feed keys give exactly
the same resul t .

It is important that you type your login name in lower case if possible; if
you type upper-case letters, the UNIX system assumes that your
terminal cannot generate lower-case letters and that you mean all
subsequent upper-case input to be treated as lower case. When you have
logged in successfully, the shell types a$to you. (The shell is described
below under How to run aprogram.)
For more information, consult login(\), which discusses the login
sequence in more detail, and stty(l), which tells you how to describe the
characteristics of your terminal to the system {profile{4) explains how to
accomplish this last task automatically every time you log in).

Logging out. There are two ways to log out. You can simply hang up
the phone. You can log out by t3q>ing an end-of-file indication (ASCII
EOT character, usually t3q>ed as control-d) to the shell. The shell
terminates and the login: message appears again.
How to communicate through your terminal. When you type to the
UNIX system, the system is gathering your characters and saving them.
These characters are not given to aprogram until you t3qje areturn (or
new-line), as described above in Logging in.
The UNIX system terminal input/output is full-duplex. It has full read-
ahead, which means that you can type at any time, even while aprogram
is typing at you. Of course, if you type during output, the output has
interspersed in it the input characters. However, whatever you t3rpe is

- 4 -



H o w To G e t S t a r t e d

saved and interpreted in the correct sequence. There is alimit to the
amount of read-ahead, but it is generous and not likely to be exceeded.
When the read-ahead limit is exceeded, the system discards all the saved
c h a r a c t e r s .

On an input line from aterminal, the character @kills all the characters
t3q)ed before it. The character ^erases the last character typed.
Successive uses of #erase characters back to, but not beyond, the
beginning of the line; @and ft can be typed as themselves by preceding
them with \(thus, to erase a\, you need two #s). These default erase
and kill characters can be changed; see stty(l).
The ASCII DC3 (control-s) character can be used to temporarily stop
output. It is useful with CRT terminals to prevent output from
disappearing before it can be read. Output is resumed when aDCl
(control-q) or asecond DC3 (or any other character) is typed. The DCl
and DC3 characters are not passed to any other program when used in
t h i s m a n n e r.

The ASCII DEL (rubout) character is not passed to progr^s, but instead
generates an interrupt signal. This signal generaUy causes whatever
program you are running to terminate. It is t3rpically used to stop a
long display that you do not want. However, programs C£m arrange
either to ignore this signal altogether, or to be notified when it happens
(instead of being terminated). The editor ed(l), for ex^ple, catches
interrupts and stops what it is doing, instead of terminating, so that an
interrupt can be used to halt an editor printout without losing the fUe
being edited.
The quit signal is generated by typing the ASCII FS character. It not
only causes arunning program to terminate, but also generates afile
with the core image of the terminated process. Quit is useful for
debugging.
Besides adapting to the speed of the terminal, the UNIX system tries to
be intelligent as to whether you have aterminal with the new-line
function, or whether it must be simulated with acarriage-return and
line-feed pair. In the latter case, all input carriage-return characters are
changed to line-feed characters (the standard line delimiter), and a
carriage-return and line-feed pair is echoed to the terminal. If you get
into the wrong mode, the stty(l) command can rescue you.
Tab characters are used freely in the UNIX system source programs. If
your terminal does not have the tab function, you can arrange to have
tab characters changed into spaces during output, and echoed as spaces
during input. Again, the stty(l) command sets or resets this mode. The
system assumes that tabs are set every eight character positions. The
tabs{l) command sets tab stops on your terminal, if that is possible.
How to run aprogram. When you have successfully logged into the
UNIX system, aprogram called the shell is listening to your terminal.
The shell reads the lines you t3Tpe, splits them into acommand name and
its arguments, and executes the command. Acommand is simply an
executable program. Normally, the shell looks first in your current
directory (see The current directory below) for aprogram with the given
name, and if none is there, then in system directories. There is nothing
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special about system-provided commands except that they are kept in
directories where the shell can find them. You can also keep commands
in your own directories and arrange for the shell to find them there.
The command name is the first word on an input line to the shell; the
command and its arguments are separated from one another by space
and /o r t ab cha rac te rs .

When aprogram terminates, the shell ordinarily regains control and
types a$to the terminal to indicate that it is ready for another
command. The shell has many other capabilities, which are described in
detail in sh{l).

The current directory. The UNIX file system is arranged in ahierarchy
of directories. When the system administrator gave you auser name, he
also created adirectory for you (ordinarily with the same name as your
user name, and known as yom* login or home directory). When you log
in, that directory becomes your current or working directory, and any
file name you type is by default assumed to be in that directory.
Because you are the owner of this directory, you have full permissions to
read, write, alter, or destroy its contents. Permissions to have access to
other directories and files have been granted or denied to you by their
respective owners or by the system administrator. To change the
cmrent directory use cd(l).
Path names. To refer to files not in the current directory, you must
apath name. Full path names begin with /, which is the name of the
root directory of the whole file system. After the slash comes the name
of each directory containing the next sub-directory (followed by a/), until
finally the file, name is reached (e.g., /usr/ae/filex refers to file filex in
directory ae, while ae is itself asubdirectory of usr; usr is asubdirectory
of the root directory). See intro{2) for aformal definition of path name.
If your current directory contains subdirectories, the path names of files
therein begin with the name of the corresponding subdirectory (without
aprefixed /). Without important exception, apath name may be used
an)rwhere afile name is required.
Important commands that modify the contents of files are cp(l), mu,
and rm(l), which respectively copy, move (i.e., rename), and remove files.
To find out the status of files or directories, use Zs(l). Use mkdir(\) for
making directories and rmdir(\) for destroying them.
For afuller discussion of the file system, see the System Operation book.
It may also be useful to glance through Section 2of the Programmer
Reference Manual which discusses system calls even if you do not intend
to use the system at that level.

Writing aprogram. To enter the text of asource program into aUNIX
system file, use ed(l), edit(\), ex(l), or ui(l). After the program text has
been entered with the editor and written into afile (whose name has the
appropriate suffix), you can give the name of that file to the appropriate
langu£^e processor as an argument. The resulting program can be run
by giving its name to the shell in response to the $prompt.
Your programs can receive arguments from the command line just
system programs do; see exec(2).

u s e

a s

- 6 -



H o w To G e t S t a r t e d

Text processing. Almost all text is entered through an editor. The
commands most often used to write text on aterminal are cot(l), pr(\),
and nroffil). The cai(l) command simply dumps ASCII text on the
terminal, with no processing at all. The pr(l) command paginates the
text, supplies headings, and has afacility for multi-column output.
Nroff is an elaborate text formatting program, and requires careful
forethought in entering both the text and the formatting commands into
the input file; it produces output on atypewriter-like terminal. Troff(\)
is very similar to nroff, but produces its output on aphototypesetter (it

used to typeset this manual). There are several macro packages
(especiaUy the mm package) that significantly ease the effort required to
use nroff and troff] Section 5entries in the Programmer Reference
Manual for these packages indicate where you can find their detailed
descriptions.
Inter-user Communication. Certain commands provide inter-user
communication. To communicate with another user currently logged in,
write{\) is used; mail(\) leaves amessage whose presence is announced to
another user when he next logs in. The corresponding entries in this
manual also suggest how to respond to these two commands.
When you log in, amessage-of-the-day may greet you before the first $.

w a s
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nec(7)n e c

hp(l)/functions of HP 2640 and 2621-series terminals. .
handle special functions of HP 2640 and 2621-series/ hp:

source/ ascvt: Release 2.x to new release assembler ..ascvt(l)
functions of DASI 300 and/ 300, 300s: handle special .... 300(1)
/special functions of DASI 300 and 300s terminals	  300(1)of DASI 300 and 300s/ 300,	 300s: handle special functions	 .	 300(1)
functions of DASI 300 and	 300s terminals./special ....	 3 0 0 ( 1 )

13tol, ltol3: convert between 3-byte integers and long/ .... l3tol(3C)
comparison. diff3:	 3-way differential file 	 diff3(l)

TEKTRONIX 4014 terminal.	4014: paginator for the	 4 0 1 4 ( 1 )
paginator for the TEKTRONIX	 4014 terminal. 4014:	  4014(1)

of the DASI 450 terminal.	450: handle special functions	 .	 .	 450(1)
special functions of the DASI	 450 terminal. 450: handle .	 .	 .	450(1)

format: formatter for the	 5.25	 and	 8 inch disks	 format( lM)
/format checker for the	 5.25	 and	 8 inch disks. 	 formatck(lM)

tapes, tp: driver for	 5.25	 and	 8 inch streaming ...tp(7)
wd: driver for the	 5.25	 inch	 disks	 w d ( 7 ) ^

provide truth value about/ 68000, pdpll, u3b, u3b5, vax:	 . machid(l)
f77: Fortran	 77 compiler.	 f 7 7 ( l )

ios: intelligent	 8-channel serial	 i o s ( 7 )
long integer and base-64/ a64l, 164a: convert between ...a64l(3C)

abort: generate an lOT fault. ..abort(3C)
. . a b o r t ( 3 F )
. . a b s ( 3 F )

. . h p ( l )

program, abort: terminate Fortran .
Fortran absolute value, abs, iabs, dabs, cabs, zabs:

value, abs: return integer absolute ..abs(3C)
adb: absolute debugger	

abs: return integer absolute value	
dabs, cabs, zabs: Fortran absolute value, abs, iabs, .
/floor, ceiling, remainder, absolute value functions. .

LP requests, accept, reject: allow/prevent ..accept(lM)
of afile, touch: update access and modification times	 . touch(l)

utime: set file access and modification times.	 . utime(2)
accessibility of afile, access: determine

floating point processor access. f^,s^:
commands, graphics: access graphical and numerical .graphics(lG)
machine/ sputl, sgetl: access long numeric data in a..sputl(3X)

sadp: disk	 access profiler	 s a d p ( l M )
Idfcn: common object file	 access routines	 l d f c n ( 4 )

copy file systems for optimed	 access time, dcopy:		 dcopy(lM)
/setutent, endutent, utmpname:	 access utmp file entry	 getut(3C)

access: determine	 accessibility of afile	 a c c e s s ( 2 )
enable or disable process	 accounting, acct:		 acct(2)

acctcon2: connect-time	 accounting, acctconl, 	 acctcon(lM)
acctprcl, acctprc2: process	 accounting	 a c c t p r c ( l M )

tumacct: shell procedures for	 accounting, /startup	 acctsh(lM)
/accton, acctwtmp: overview of	 accounting and miscellaneous/	 .	 acct(lM)
accounting and miscellaneous	 accounting commands, /of	 ...	 acct(lM)

diskusg: generate disk	 accounting data by user ID.	 .	 .	 diskusg(lM)
acct: per-process	 accounting file format	 acct(4)

search and print process	 accounting file(s). acctcom:	 .	 .	 .	 acctcom(l)
acctmerg: merge or add total	 accounting files	 acctmerg(lM)
mclock: return Fortran time	 accounting	 m d o c k ( 3 F )
summary from per-process	 accounting records, /command	 .	 acctcms(lM)

wtmpfix: manipulate connect	accounting records, fwtmp,	 .	 .	 fwtmp(lM)
runacct: run daily	 accounting.	 r u n a c c t ( l M )

process accounting,	 acct: enable or disable	 acct(2)

. . a d b ( l )

. . a b s ( 3 C )

. . a b s ( 3 F )

. . fl o o r ( 3 M )

access(2)
ffp(2)
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acct: per-process accounting ..acct(4)
acctcms: command summary from acctcms(lM)
acctcom: search and print ...acctcom(l)
acctconl, acctcon2:
a c c t c o n 2 : c o n n e c t - t i m e
acctdisk, acctdusg, accton, ...acct(lM)
acctdusg, accton, acctwtmp:	 . . a c c t ( l M )
acctmerg: merge or add total ..acctmerg(lM)
accton, acctwtmp: overview of/ .acct(lM)
acctprcl, acctprc2: process
acctprc2: process accounting. ..acctprc(lM)
acctwtmp: overview of/ ..
a c o s , a t a n , a t a n 2 : / . . . .
acos, dacos, atan, datan,/ .
active processes	
activity graph	
activity report package. .
activity reporter	
ac t iv i ty, sac t : p r in t . . .
activity, /time acommand;
adapter macro package for
adb: absolute debugger,
add total accounting files,
a d d v a l u e t o e n v i r o n m e n t .

fi l e f o r m a t ,
per-process accounting/

process accounting file(s).
connect-time accounting,

accounting, acctconl,
acctwtmp: overview of/

overview of/ acctdisk,
accounting files,

acctdisk, acctdusg,
accoimting.

acc tp rc l ,
acctdisk, acctdusg, accton,

sin, cos, tan, asin,
/ccos, tan, dtan, asin, dasin,

k iUa l l : k i l l aU
sag: system

sal, sa2, sadc: system
sar: system

current SCCS file editing
report process data and system

formatting/ mosd: the OSDD

acctcon( lM)
acctcon( lM)

. . a c c t p r c ( l M )

. . a c c t ( l M )

. . t r i g ( 3 M )

. . t r i g ( 3 F )

. . k i l l a l l ( l M )

. . s a g ( l G )

. . s a r ( l M )

. . s a r ( l )

. . s a c t ( l )

. . t i m e x ( l )

. . m o s d ( 5 )

. . a d b ( l )

. . a c c t m e r g ( l M )

. .pu tenv(3C)
admin : c rea te and admin is te r . .admin( l )

. . a d m i n ( l )

. . a i m a g ( 3 F )
. . a i n t ( 3 F )
. . a l a r m ( 2 )

acctmerg: merge or
putenv: change or

S C C S fi l e s ,
a d m i n : c r e a t e a n d

imaginary part of complex/
part intrinsic function,

alarm: set the process
clock for aprocess,

message file,
for devices exceeding/

change data segment space
realloc, calloc: main memory
mallinfo: fast main memory

accept, reject:
aloglO,/ exp, dexp, cexp, log,

flog, alog, dlog, clog, logic,
Fortran/ max, maxO,

max, maxO, amaxO, maxi,
Fortran/ min, minO,

min, minO, aminO, mini,
remaindering intrinsic/ mod,

logalert: error log threshold
e r r o r m e s s a g e s , e r r o r :

r s h i f t : F o r t r a n b i t w i s e /
s o r t : s o r t

Fortran nearest integer/
a t i : r e a d a n d w r i t e
link editor output,

introduction to commands and
maintainer for portable/

f o r m a t ,

language, be:
for portable archives, ar:

cpio: format of cpio
a r : c o m m o n

h e a d e r o f a m e m b e r o f a n
a n a r c h i v e / I d a h r e a d : r e a d t h e

b a s e s , a r t e r m :

a d m i n i s t e r S C C S fi l e s . . .

aimag, dimag: Fortran ..
aint, dint: Fortran integer
alarm clock for aprocess,
alarm: set the process alarm ..alarm(2)
alertmesg: log^ert summary ..alertmesg(4)

. a l e r t ( 4 )
. . b r k ( 2 )
. . m a l l o c ( 3 C )
. . m a U o c ( 3 X )
. . a c c e p t ( l M )
. . e x p ( 3 F )

aloglO, dloglO, sqrt, dsqrt,/ ..exp(3F)
. m a x ( 3 F )

. . m a x ( 3 F )

. . m i n ( 3 F )

. . m i n ( 3 F )

. . m o d ( 3 F )

. . l o g a l e r t ( l M )
analyze and disperse compiler .error! 1)

. . b o o l ( 3 F )

. . s o r t d )

. . r o u n d ( 3 F )

. . a t i ( l )
a .out : common assembler and .a.out(4)
application programs, intro:	 . . i n t r o ( l )
ar: archive and library
a r : c o m m o n a r c h i v e fi l e
arbitrary-precision arithmetic ..bc(l)
archive and library maintainer .ar(l)
archive	
a r c h i v e fi l e f o r m a t ,
a r c h i v e fi l e , / t h e a r c h i v e . . . . l d a h r e a d ( 3 X )
archive header of amember of . ldahread(3X)
archiver for termcap data ...arterm(lM)

alert{mmddyy}: error records
a l l o c a t i o n , b r k , s b r k : . . .
a l locator, mal loc , f ree , . .
allocator, /calloc, maUopt,
allow/prevent LP requests,
alog, dlog, clog, logic, ..

amaxO, maxi, amaxl, dmaxl
amax l , dmax l : Fo r t r an / .
aminO, mini, aminl, dminl:
aminl , dminl : For t ran/
a m o d , d m o d : F o r t r a n . .
analysis utility	

and, or, xor, not, Ishift,
and/or merge files	
anint, dnint, nint, idnint: .
A N S I f o r m a t t a p e s . . . .

a r ( l )
. . . a r ( 4 )

cpio(4)
ar(4)
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tar: tape file	 archiver	 t a r ( l )
maintainer for portable	 archives, /archive and	 library	 .	 .	 ar(l)

cpio: copy file	 archives in and out	c p i o ( l )
imaginary part of complex	 argument, /dimag: Fortran .	 .	 .	 aimagiSF)

return Fortran command-line	 argument, getarg:	 g e t a r g ( 3 F )
varargs: handle variable	 argument list	 v a r a r g s ( 5 )

formatted output of avarargs	 argument list, /print	 vprintf(3S)
formatted output of avarargs	 argument list, /print	 vprintf(3X)

command. xEU'gs: construct	 argument list(s) and execute	 .	 .	 xargs(l)
getopt: get option letter from	 argument vector	 getopt (3C)

expr: evaluate	 arguments as an expression. ..expr(l)
echo: echo	 arguments	 w h o ( l )

iargc: number	 of command line	 arguments	 i a r g c ( 3 F )
be: arbitrary-precision	 arithmetic language	 b c ( l )

arithmetic: provide drill in arithmetic problems	 arithmetic(6)
arithmetic problems, arithmetic: provide drill in ...arithmetic(6)

data bases, arterm: archiver for termcap ..arterm(lM)
expr: evaluate arguments as an expression	 e x p r ( l )

as, Ijas: common assembler. ..as|l)
characters, asa: interpret ASA carriage control

control characters, asa: interpret ASA carriage ..asa(l)
ascii: map of ASCII character set	

set. ascii: map of ASCII character
long integer and base-64 ASCII string, /convert between a641(3C)

and/ ctime, localtime, gmtime, asetime, tzset: convert date ..ctime{3C)
release assembler source/ asevt: Release 2.x to new .... ascvt(l)

trigonometric/ sin, cos, tan, asin, acos, atan, atan2:	 trig(3M)
/cos. dcos, ccos, tan, dtan, asin, dasin, acos, dacos,/ .... trig(3F)

,	 h e l p ( l )
assemb le r and l i nk ed i to r . . . . a .ou t (4 )

asa( l )

. asc i i ( 5 )

. asc i i ( 5 )

help: ask for help
output, a.out: common

as, Ijas: common assembler.
/Release 2.x to new release assembler source translator. ..ascvt(l)

assertion, assert: verify program
assert: verify program assertion	

setbuf: assign buffering to astream. ..setbuf(3S)
alater time, at, batch: execute commands at

sin, cos, tan, asin, acos, atan, atan2: trigonometric/ ...trig<3M)
/asin, dasin, acos, dacos, atan, datan, atan2, datan2:/ ..trigl3F)

dacos, atan, datan, atan2, datan2: Fortran/ /dasin, .trig(3F)
tan, asin, acos, atan, atan2: trigonometric/ sin, ...trig(3M)

format tapes, ati: read and write ANSI .... ati(l)
double-precision/ strtod, atof: convert string to

integer, strtol, atol, atoi: convert string to
integer, strtol, atol, atoi: convert string to ...strtol(3C)

sees version number and file attributes, /display 	 v e r c h k ( l M )
lOdiag: perform automatic level 0diagnostics. .10diag(8)

wait: await completion of process. ..wait(l)
processing language, awk: pattern scanning and ...awk(l)

ungetc: push character back into input stream	 ungetc(3S)
back: the game of backgammon. back(6)

back: the game of	 backgammon	 b a c k ( 6 )
UNIX system file system backup, /daily/weekly 	 mesave(lM)

fine: fast incremental	backup	 fi n c ( l M )
files, backup, restore -	 backup or restore	 selected	 .	 .	 .	 backup! 1)
restore selected files,	 backup, restore -backup	 or	 .	 .	 .	 backup(l)

free: recover files firom a	 backup tape	 f r e c ( l M )
badlist: produce alist of bad blocks for drive	 b a d l i s t ( l M )

blocks for drive, badlist: produce alist of bad ..badlist(lM)
banner: make posters,

terminal capability data base, btermcap: ..

as(l)

assert!3X)
assert(3X)

a t ( l )

a c o s .

c o s .

str tod(3C)
str tol(3C)

bannerfl)
btermcap(5)
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termcap(5)
terminfo(4)

between long integer and base-64 ASCII string, /convert .a641(3C)
(visual) display editor based on ex. /screen-oriented ..vi(l)

portions of path names, basename, dimame: deliver ...basename(l)
a r t e rm( lM )

terminal capability data base, termcap:
terminal capability data base, terminfo:

archiver for termcap data bases, arterm:
la ter t ime, a t , batch: execute commands a t a .a t ( l )

arithmetic language, be: arbitrary-precision
system initialization/ bre, bcheckrc, rc, powerfail:

bd i f f : b i g d i f f . . . . .
cb: Cprogram beautifier	

jO, jl, jn, yO, yl, yn: Bessel functions. ..
bfs: big file scaimer. .

b e d )
b r c ( l M )
b d i f f d )
cb( l )
bessel(3M)
b fs ( l )

whereis: locate source, binary, and or manual for/ ...whereis(lb)
cpset: install object files in binary directories
strings in aobject, or other binary, file, /the printable ...strings(lb)

freed, fwrite; binary input/output
bsearch: binary search. ..

tdelete, twalk: manage binary search trees, tsearch, ..tsearch(3C)
/not, Ishift, rshift: Fortran bitwise boolean functions.	 . . . b o o l ( 3 F )

bj: the game of black jack. ...bj(6)

cpset(lM)

fread(3S)
bsearch(3C)

bj: the game of black jack	
sum: print checksum and block count of afile. ..

sync: update the super block	
df: report number of free disk blocks	
badlist: produce alist of bad blocks for drive	

rshift: Fortran bitwise boolean functions. Ashift,
boot: startup procedure.

bj(6)
. . . s u m ( l )
. . . s y n c ( l )
. . . d f ( l M )
. . . b a d l i s t ( l M )
.	 .	 .	 bool(3F)
.	 .	 .	 boot(8)

btblock: display contents of bootblock from Winchester/ ..btblock(lM)
system initialization shell/	 bre,	 bcheckrc,	 rc,	 powerfail:	 .	 .	 brc(lM)

space allocation,	 brk,	 sbrk: change	 data segment	 .	 brk(2)
modest-sized programs, bs: acompiler/interpreter for ..bs(l)

bsearch: binary search bsearch(3C)
bootblock from Winchester/ btblock: display contents of ..btblock(lM)

data base, btermcap: terminal capability .btermcap(5)
stdio: standard buffered input/output package. .stdio(3S)

setbuf: assign buffering to astream	 s e t b u f ( 3 S )
mknod: build special file,

swab: swap bytes	
cc, CC.10: Ccompiler	

cflow: generate Cflow graph	
epp: the Clanguage preprocessor

cb: Cprogram beautifier.
lint: aCprogram checker,

cxref: generate Cprogram cross-reference. ...cxref(l)
ctrace: Cprogram debugger	 c t r a c e ( l )

xstr: extract strings from Cprograms to implement shared/ xstr(lb)
message fUe by massaging Csource, /create an error	 . . . m k s t r ( l b )

value, abs, iabs, dabs, cabs, zabs: Fortran absolute ..abs(3F)
cal: print calendar	 c a l ( l )

m k n o d ( l M )
swab(3C)
cc( l )
c flo w ( l )
cpp(l)
c b d )
l i n t ( l )

dc ( l )d c : d e s k c a l c i U a t o r
cal: print calendar. ca l ( l )

ca lendar: reminder serv ice. . . .ca lendar! 1)
cu: call another UNIX system. ...cu(lC)

. s t a t ( 5 )

.ma l l oc (3C)

. m a l l o c ( 3 X )

data rettumed by stat system call, stat:	
malloc, free, realloc, calloc: main memory allocator,

fast/ malloc, free, realloc,	 calloc, mallopt, mallinfo: .	 .
intro: introduction to system	 calls, definitions, and error/	 .	 .	 .	 intro(2)

link and unlink system	 calls, link, unlink: exercise	 .	 .	 .	 link(lM)
LP line printer,	 cancel: cancel requests to an	 .	 .	 cancel(l)
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cancel requests to an LP line ..cancel(l)
. .b te rmcap(5)
. . t e r m c a p ( 5 )
. . t e r m i n f o ( 4 )
. . a s a ( l )
. . e d i t ( l )
. . c a t ( l )

printer, cancel:
btermcap: terminal

termcap: terminal
t e r m i n f o : t e r m i n a l

asa: interpret ASA
text editor (variant of ex for

fi l e s .

capability data base. ...
capability data base. ...
capability data base. ...
carriage control characters,
c a s u a l u s e r s ) , e d i t : . . . .
cat: concatenate and print
cb: Cprogram beautifier. .
cc, CC.10: Ccompiler. ...
CC.10: Ccompiler	
ccos, tan, dtan, asin, dasin,/
cd: change working directory
cdc: change the delta ...

cb( l )
cc( l )
cc( l )c c .

. . t r i g ( 3 F )
. c d ( l )

. . c d c ( l )
ceil, fmod, fabs: floor	 fl o o r ( 3 M )
ceiling, remainder, absolute/ ..floor(3M)
cexp, log, alog, dlog, clog, ...exp(3F)
cflow: generate Cflow graph. ..cflow(l)
(change) to an SCCS file	 d e l t a ( l )
channel	 p i p e ( 2 )

. . f t y p e ( 3 F )

. .ungetc (3S)

sin, dsin, csin, cos, dcos.

conunentary of an SCCS delta,
ceiling, remainder,/ floor,

/ceil, fmod, fabs: floor,
loglO, aloglO,/ exp, dexp,

d e l t a : m a k e a d e l t a

pipe: create an interprocess
/dble, cmplx, dcmplx, ichar,

stream, ungetc: push
and neqn. eqnchar: special

user, cuserid: get
/getchar, fgetc, getw: get

/putchar, fi>utc, putw: put
ascii: map of ASCII

interpret ASA carriage control
_tolower, toasdi: translate

iscntrl, isascii: classify
t r : t r a n s l a t e

lastlogin, monacct, nuUadm,/
directory,

/dfsck: file system consistency
t u r n o n / o f f r e a d a f t e r w r i t e

checking procedure,
constant-width text for/ cw,
text for nroff or/ eqn, neqn,

i n c h d i s k s , f o r m a t c k : f o r m a t
lint: aCprogram

grpck: password/group file
^eckall: faster file system

copy file systems with label
systems processed by fsck.

formatted with the/ mm, osdd,
file, sum: print

chown,
times: get process and

t e r m i n a t e , w a i t : w a i t f o r

char: explicit Fortran typel
character back into input .
character definitions for eqn ..eqnchar(5)
character login name of the ...cuserid(3S)
character or word from stream. .getc(3S)
character or word on astream. .putc(3S)

ascii(5)
asa(l)

characters. /_toupper	 c o n v ( 3 C )
characters, /isprint, isgraph, ..ctype(3C)
c h a r a c t e r s ,

chargefee, ckpacct, dodisk, ...acctsh(lM)
chdir(2)

check and interactive repair. ..fsck(lM)
verify(lM)

checkall: faster file system ...checkall(lM)
checkcw: prepare
checkeq: format mathematical .eqn(l)
checker for the 5.25 and 8	 . . . f o r m a t c k ( l M )
checker	
checkers, pwck, .
checking procedure
checking, volcopy, labelit:	 . . .volcopy(lM)
c h e c k l i s t : l i s t o f fi l e

checkmm: print/check documents mm(l)
checksum and block count of a.sum(l)

. c h o w n ( l )

. t i m e s ( 2 )
child process to stop or .... wait(2)

chmod( l )
chmod: change mode of file. ..chmod(2)
chown: change owner and group chown(2)
chown, chgrp: change owner or .chown(l)
chroot: change root directory,
chroot: change root directory
ckpacct, dodisk, lastlogin, .
classify characters, /isprint,
clean-up	
c lea r : c l ea r t e rm ina l s c reen . .
clear i-node	

c h a r a c t e r s e t
c h a r a c t e r s , a s a :

/ * N t r ( l )

chdir: change working

check for device, verify:

c w ( l )

l i n t ( l )
p w c k ( l M )
checkal l ( lM)

checklist(4)

chgrp: change owner or group,
child process times	

chmod: change mode.

o f a fi l e ,
g r o u p .

. c h r o o t ( 2 )

. c h r o o t ( l M )

. a c c t s h ( l M )

.ctype(3C)
. u u c l e a n ( l M )
. c l e a r fl b )
. c W ( l M )
. c l e a r ( l b )

f o r a c o m m a n d ,
monacct, nulladm,/ chargefee,

isgraph, iscntrl, isascii:
uuclean: uucp spool directory

c l r i :
c l e a r : c l e a r t e r m i n a l s c r e e n .
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c l e a r e r r, fi l e n o : s t r e a m . . .
C-like syntax, csh: ashell
clock daemon	

clock for aprocess	
clock: report CPU time used,
clog, loglO, aloglO, dloglO,/
close acommon object file. .
close afile descriptor,
c l o s e : c l o s e a fi l e . . .
c l o s e o r fl u s h a s t r e a m ,
d r i : c l e a r i - n o d e . . . .
cmp: compare two files. ..
cmpbc, dcmplx, ichar, char:/
cns_filter: console log ...
cob filter reverse	
c o m b : c o m b i n e S C C S d e l t a s ,
c o m b i n e S C C S d e l t a s . . . .

comm: select or reject lines .
command at low priority,
command, chroot:	
command execution	
command execution	
c o m m a n d fi r o m F o r t r a n . . .

. f e r r o r ( 3 S )

. c s h ( l b )

. c r o n ( l M )

. a l a r m ( 2 )

. c l ock (3C)

. e x p ( 3 F )

. l dc lose (3X)

.c lose (2 )

. c lose (2 )
. . . f c l o s e ( 3 S )

. c l r i ( l M )

. c m p ( l )

. f type(3F)

. c n s _ fi l t e r ( l M )

. c o l U )

. c o m b ( l )
. c o m b ( l )
. c o m m ( l )
. n i c e ( l )
. c h r o o t U M )
. e n v ( l )
. u u x ( l C )
.system(3F)

command immune to hangups and nohup(l)
(command interpreter) with .
command line arguments,
command options	
command programming language. sh(l)
command; report process data .timex(l)
command script for system ...rc(8)

. . a c c t c m s ( l M )
. . s y s t e m ( 3 S )
. . t e s t ( l )
. . t i m e ( l )

command, xargs: construct ..xargs(l)
command-line argument. .
commands, /of accounting
commands and application/ ...intro(l)
c o m m a n d s a t a l a t e r t i m e ,

commands, graphics:	 . .
commands	
commands , i n t r o : i n t r oduc t i on . i n t r o ( lM )
c o m m a n d s , s t a t : s t a t i s t i c a l . . . s t a t ( l G )
commentary of an SCCS delta. .cdc(l)
c o m m o n a r c h i v e fi l e f o r m a t ,
c o m m o n a s s e m b l e r a n d l i n k
c o m m o n a s s e m b l e r . . . .
common object file access ...ldfcn(4)

ldopen(3X)
common ob jec t fi le func t ion . . . l d l read(3X)
common object file
common object file. Idfhread: ..ldfhread(3X)
common object file, /number ..ldlseek(3X)
common object file, /seek to ..ldohseek(3X)

ldrseek(3X)
ldshread(3X)

common ob ject fi le , /seek to . . ldsseek(3X)
common object file, /indexed ..ldtbread(3X)
common object fi le . Id tbseek: . . ld tbseek(3X)
common ob jec t fi le , l inenum: . . l inenum(4)

status/ ferror, feof,
(command interpreter) with

c r o n :

alarm: set the process alarm

/dexp, cexp, log, alog, dlog,
Idclose, Idaclose:

c l o s e :

descriptor,
fclose, fflush:

/real, float, sngl, dble,
fi l t e r ,

l i ne - f eeds .

c o m b :
c o m m o n t o t w o s o r t e d fi l e s ,

n ice : run a

change root directory for a
e n v : s e t e n v i r o n m e n t f o r

uux: UNIX- to-UNIX system
system: issue ashell
quits, nohup: run a

C-like syntax, csh: ashell
large: number of

getopt: parse
/shell, the standard/restricted

and system/ timex: time a
housekeeping, rc:

per-process/ acetems:
system: issue ashell

t e s t : c o n d i t i o n e v a l u a t i o n
t i m e : t i m e a

argument list(s) and execute
getarg: return Fortran

and miscellaneous accounting
i n t r o : i n t r o d u c t i o n t o

at, batch: execute
access graphical and numerical

i n s t a l l : i n s t a l l
to system maintenance

network useful with graphical
ede: change the delta

. c s h ( l b )

. iargc(3F)

. g e t o p t ( l )

command summary fi'om .
command	
command	
command	

. .ge ta rg (3F)

. . a c c t ( l M )

. . a t ( l )

. . g raph i cs ( lG )

. . i n s t a l l ( l M )

. . a r ( 4 )
. . a . o u t ( 4 )
. . a s ( l )

a r :

editor output. a.out:
as, Ijas:

r o u t i n e s . I d f c n :

Idopen, Idaopen: open a
/ l i ne number en t r ies o f a
Idclose, Idaclose: close a
read the fi le header of a
e n t r i e s o f a s e c t i o n o f a

the optional file header of a
/en t r i es o f asec t i on o f a

/sec t ion header o f a
an i ndexed /named sec t i on o f a

symbol table entry of a
seek to the symbol table of a

l ine number en t r ies in a

common object file for/

ldclose(3X)

common object file,
common object file.
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common object file	
common object file, reloc:	 . ..
common object file	
common object file symbol/ ...
common object file symbol ...
common object files	
common object files	
common object files	
c o m m o n t o t w o s o r t e d fi l e s . . .
c o m m u n i c a t i o n f a c i l i t i e s / . . . .

communication package	
comparator	
compare two files	
compare two versions of an ...
comparision intrinsic/ 	
comparison	
comparison	
compile and execute regular ..
compile and match routines. ..
compile	
compiled term file	
compiler	
compiler error messages	
compiler	
compiler	
compiler-compiler	
comp i le r / i n te rp re te r fo r . . . .
complementary error function,
completion of process	
complex argument, /dimag:	 .	 .
complex conjugate intrinsic/ ..
compress and uncompress sparse
compress files	
compute index of symbol table .
concatenate and print files. ...
condition evaluation command. .
config : configure aUNIX . . .
configure aUNIX system. . . .
configure the LP spooling ...
conjg, dconjg: Fortran complex .
conjugate intrinsic function. ..
connect accounting records. ..
c o n n e c t i o n , d i a l : e s t a b l i s h . . .
connect-time accounting	
consistency check and/	
console log filter	
constants	

c o n s t a n t - w i d t h t e x t f o r t r o f f . . .
construct afile system	
construct afile system	
construct argument list(s) and .
c o n s t r u c t s , d e r o f f : r e m o v e . . .
c o n t e n t s o f b o o t b l o c k f r o m . . .
contents of directory	
contents of directory	
contents of superblock fi*om. ..
contents routines	
context split	
control characters	
control device		

nm: print name list of
r e l o c a t i o n i n f o r m a t i o n f o r a
scnhdr : sec t ion header fo r a

/retrieve symbol name for
table format, syms:

fi l e h d r : fi l e h e a d e r f o r
I d : l i n k e d i t o r f o r

size: print section sizes of
comm: select or reject lines

ipcs: report inter-process
stdipc: standard interprocess

d i f f : d i f f e r e n t i a l fi l e

n m ( l )
reloc(4)
scnhdr<4)
ldgetname(3X)
syms(4)
mehdr(4)
l d ( l )
size(l)
comm( l )
ipcs( l )
stdipc(3C)
d i f fl l )
cmp( l )
sccsdi jfid)
strcmp(3F)
d i f f 3 ( l )
dircmp(l)
regcmp(3X)
regexp(5)
regcmp(l)
term(4)

c m p :
s e e s fi l e , s c e s d i f f :

Ige, Igt, lie, lit: string
diff3: 3-way differential file

diremp: directory
expression, regemp, regex:
regexp: regular expression

regemp: regular expression
t e r m : f o r m a t o f

cc, cc.lO: e
error: analyze and disperse

f 7 7 : F o r t r a n 7 7
t i c : t e r m i n f o

yacc: yet another
modest-sized programs, bs: a

erf, erfc: error function and
w a i t : a w a i t

Fortran imaginary part of
conjg, dconjg: Fortran
file, packsf, unpacksf:

pack:
entry of object/ Idtbindex:

cc( l )
e r ro r ( l )
f77(l)
t i c ( l M )
yacc( l )
bs ( l )
er f (3M)
w a i t ( l )
aimag(3F)
conjg(3F)
padisfd)
pack(l)
ldtb index(3X)
ca t ( l )
t e s t d )
configdM)
configdM)
Ipadmin(lM)
conjg(3F)
conjg(3F)
fwtmp(lM)
dial(3C)
acctcon( lM)
f s c k ( l M )
c n s _ fi l t e r d M )
math(5)

c a t :

t e s t :

system,
config:

system. Ipadmin:
conjugate intrinsic function,

conjg, dconjg: Fortran complex
t̂mp, wtmpfix: manipulate

an out-going terminal line
acctconl, acctcon2:

fsck, dfsck: file system
cns_fi l ten

m a t h : m a t h f u n c t i o n s a n d

cw, checkew: prepare
mkfs, nikfs512:

n e w f s :
execute command, xargs:

nroff/troff, tbl, and eqn
Winchester/ btblock: display

Is: l is t
Is : l is t

sublock: display
toe: graphical table of

esplit:
asa: interpret ASA carriage

i o c t l :

cw( l )
m k f s ( l M )
new fs ( lM )
xa rgsd )
dero f fd )
b t b l o c k ( l M )
I s d )
Isdb)
sub lock( lM)
toc( lG)
csplit(l)
asad)
ioctl(2)
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control	
c o n t r o l i n i t i a l i z a t i o n . .

control operations. ..
control operations. ..
control operations. ..
cont ro l op t ions. . . .
control, uustat:	 . . .
control	
controlling terminal
c o n v e n t i o n a l n a m e s f o r

f c n t l : fi l e

init, telinit: process
msgctl: message

semctl: semaphore
shmctl: shared memory

f c n t l : fi l e

UUCP status inquiry and job
v c : v e r s i o n

interface, t ty:
t e r m i n a l s , t e r m :

char: explicit Fortran type
u n i t s : i n t e r a c t i v e

fltomit, dbtomit: float format

fcnt l(2)
i n i t ( l M )
msgctl(2)
semctl(2)
shmctl(2)
fcnt l(5)
uus ta t ( lC)
vc ( l )
t ty |7)
term(5)

conversion, /dcmplx, ichar, ...ftype(3F)
units! 1)

conversions, /dbtoieee,	 fl c v t ( 3 C )
convert and copy afile	 d d ( l )
convert between 3-byte .... l3tol(3C)
convert between long integer ..a64l(3C)
conve r t da te and t ime t o / . . . c t ime (3C)
convert floating-point number .ecvt(3C)
convert formatted input,
convert string to/ ..
convert string to integer
copy afile	

conversion program

d d :
integers and/ 13tol, ltol3:

and base-64 ASCII/ a64l, 164a:
/gmtime, asctime, tzset:

to string, ecvt, fcvt, gcvt:
scanf, fscanf, sscanf:

strtod, atof:
strtol, atol, atoi:
d d : c o n v e r t a n d

cpio:
access time, dcopy:

checking, volcopy, labelit:
and to fi les , tee :

cp, In, mv:
UNIX system to UNIX system

UNIX-to-UNIX system file
fi l e ,

c o r e : f o r m a t o f
mem, kmem:

asin, dasin,/ sin, dsin, csin,
atan2: trigonometric/ sin,

Fortran/ sinh, dsinh,
functions, sinh,

sum: print checksum and block
w c : w o r d

m o v e fi l e s ,

cpio: format of
a n d o u t .

scanf(3S)
strtod(3C)
strtol(3C)
dd( l )

copy file archives in and out. ..cpio(l)
copy file systems for optimal ..dcopy(lM)
copy file systems with label ..volcopy(lM)
copy input to standard output .tee(l)
copy, link, or move files
copy. UUCP, uulog, uuname:	 .	 .	 uucp(lC)
copy, uuto, uupi^: public ...uuto(lC)
core: format of core image ...core(4)

core(4)
mem(7)

cos, dcos, ccos, tan, dtan, ...trig(3F)
cos, tan, asin, acos, atan, .... trig(3M)
cosh, dcosh, tanh, dtanh:
cosh, tanh: hyperbolic
count of afile	
coimt	

cp. In, mv: copy, link, or .... cp(l)
cpio(4)

cpio: copy file archives in ... cpio(l)
cpio: format of cpio archive. ..cpio(4)
cpp: the Clanguage
cpset: install object files in ...cpset(lM)

clock(3C)
craps(6)
craps(6)

cp( l )

core image file
c o r e m e m o r y

trigh(3F)
trigh(3M)
sum( l )
we l l )

cpio archive

cpp( l )p r e p r o c e s s o r ,

binary directories,
clock: report

craps: the game of
C P U t i m e u s e d
craps	
craps: the game of craps
crash: examine system images. .crash(lM)
crea t : c rea te anew fi le o r . . . . c rea t (2 )
create aname for atemporary .tmpnam(3S)
create anew file or rewrite ...creat<2)
create anew process	 f o r k ( 2 )

ctags(lb)
create atemporary file	 t m p fi l e ( 3 S )
c rea te an e r ro r message fi le . .mks t r ( l b )
create an interprocess
create and adn^ster SCCS ..admin(l)
c r e a t i o n m a s k . . .
c r o n : d o c k d a e m o n
c r o n t a b fi l e . . . .

rewrite an existing one.
file, tmpnam, tempnam:

an existing one. creat:
f o r k :

ctags:
tmpfile:

by massaging Csource, mkstr:
channel, pipe:

fi l e s , a d m i n :
umask: set and get file

c r o n t a b : u s e r

create atags file.

pipe{2)

mnask(2)
c ron ( lM)
crontab! 1)
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crontab: user crontab file,
cross-reference	

. . . c r o n t a b ( l )

. . . c x r e f ( l )
CRT screen handling and .... curses(3X)
crt viewing, more, ..
cr3rpt: encod^decode.
crypt, setkey, encrypt:
csh: ashell (command
csin, cos, dcos, ccos, tan
csplit: context split. .
csqrt: Fortran exponential,/ ..exp(3F)
ct: spawn getty to aremote ..ct(lC)

ctags( lb)
ctermid: generate file name ...ctermid(3S)
ctime, localtime, gmtime
ctrace: Cprogram debugger. ..ctrace(l)
cu: call another UNIX system. .cu(lC)
current SCCS file editing
current system	
current UNIX system. .
current UNIX system. .
c u r r e n t u s e r , / fi n d t h e .

current working directory,
curses: CRT screen handRng ..curses(3X)
curses: screen funct ions with . .curses(3b)

curses(3b)
spline(lG)

cxref: generate Cprogram
optimization package, curses:

page: file perusd filter for

generate DES encryption,
interpreter) with C-like/

dtan, asin, dasin,/ sin, dsin.

more( lb )
c r y p t ( l )
crypt(3C)
csh( lb )
tr ig(3F)
csplit(l)

/aloglO, dloglO, sqrt, dsqrt,
t e r m i n a l .

ctags: create atags file
f o r t e r m i n a l ,

asctime, tzset: convert date/ ctime(3C)

. . s a c t ( l )

. . s e m u m ( 2 )

. . u n a m e ( l )

. . u n a m e ( 2 )

. . t t y s l o t ( 3C)

. .ge tcwd(3C)

activity, sact: print
semum: get serial number of

uname: print name of
imame: get name of

slot in the utmp file of the
getcwd: get path-name of

and optimization package,
optimal cursor motion,

screen functions with optimal
spline: interpolate smooth

name o f the user,
o f each l i ne o f afi le ,

e a c h l i n e o f a fi l e , c u t :
c o n s t a n t - w i d t h t e x t f o r /

c r o s s - r e f e r e n c e ,
absolute value, abs, iabs,

/tan, dtan, asin, dasin, acos,
c r o n : c l o c k

errdemon: error-logging
terminate the error-logging

Ipd: line printer
r u n a c c t : r u n

system/ filesave, tapesave:
/handle special functions of

special functions of the
/dcos, ccos, tan, dtan, asin,

/time acommand; report process
btermcap: terminal capability

termcap: terminal capability
terminfo: terminal capability
arterm: archiver for termcap

generate disk accoimting
/sgetl: access long numeric

pl( :̂ lock process, text, or
prof: display profile

c a l l , s t a t :

brk, sbrk: change
types: primitive system

join: relational
tput: query terminfo

/dasin, acos, dacos, atan,
/dacos, atan, datan, atan2,

operating system. SYSIDENT:
/asctime, tzset: convert

c u r s o r m o t i o n , c u r s e s :
c u r v e

cuserid: get character login ...cuserid(3S)
c u t : c u t o u t s e l e c t e d fi e l d s . . . c u t ( l )
c u t o u t s e l e c t e d fi e l d s o f . . . . c u t ( l )
cw, checkcw: prepare
cxref: generate Cprogram .. .cxrefil)
dabs, cabs, zabs: Fortran .... abs(3F)
d a c o s , a t a n , d a t a n , a t a n 2 , / . . . t r i g ( 3 F )

c ron ( lM)
er rdemon( lM)
errstop(lM)
Ipd(lM)
r u n a c c t ( l M )

daily/weekly UNIX system file .filesave(lM)
DASI 300 and 300s terminals. .300(1)
D A S I 4 5 0 t e r m i n a l , / h a n d l e . . 4 5 0 ( 1 )
das in , acos , dacos , a tan , / . . . . t r i g (3F)
data and system act iv i ty. . . . t imex(l)

btermcap(5)
termcap(5)
terminfo(4)
a r t e rm( lM )

data by user ID. diskusg:	 . . .d iskusg( lM)
data in amachine independent/ .sputl(3X)

plock(2)
prof(l)

data retxumed by stat system ..stat(5)
data segment space allocation. .brk(2)
d a t a t y p e s . . .
database operator
d a t a b a s e . . . .
datan, a tan2, datan2: For t ran/ . t r ig (3F)
datan2: Fortran trigonometric/ .tri^3F)
date and release nvunber of the .sysident(4)
date and time to string

cw( l )

d a e m o n ,
d a e m o n .
daemon, errstop:
daemon	

daily accounting.

d a t a b a s e ,
d a t a b a s e ,
d a t a b a s e ,
d a t a b a s e s

data in memory
data	

types(6)
j o i n ( l )
t p u t ( l )

ctime(3C)
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date: print and set the date	
date: print and set the date,
dble, cmplx, dcmplx, ichar,/
dbtoieee, fltomit, dbtomit:	 .
d b t o m i t : fl o a t f o r m a t / . .
d c : d e s k c a l c u l a t o r . . . .
dcmplx, ichar, chan explicit/
dconjg: Fortran complex ..
dcopy: copy file systems for
dcos, ccos, tan, dtan, asin, .
dcosh, tanli, dtanh: Fortran
dd: convert and copy afile. .
dd im, id im: pos i t ive . . . .
debugger	
debugger	
debugger	
debugger	
definitions, and error/ intro:
definitions for eqn and neqn.
deliver portions of path ..
deliv^ the last part of a..
delta, cdc: change the ...
delta (change) to an SCCS ...delta(l)
delta commentary of an SCCS .cdc(l)

. r m d e l ( l )

. d e l t a ( l )

. c o m b ( l )

. m e s g d )

. d e r o f f d )

.crypt(3C)

. f o n t ( 5 )

. t r o f f ( 5 )

. c lose (2 )

.dup(2)

. d a t e ( l )

. d a t e ( l )

. f type(3F)

. fl c v t ( 3 C )

. fl c v t ( 3 C )
. . . d c ( l )

. f type(3F)

.conjg(3F)

.dcopy( lM)

. t r i g ( 3 F )

. t r igh(3F)

. d d ( l )

. d i m ( 3 F )

. a d b ( l )

. c t r a c e ( l )

. f s d b ( l M )

. s d b ( l )

. i n t r o ( 2 )

. eqncha r (S )

. b a s e n a m e ( l )

. t a i l ( l )

. c d c ( l )

/idint, real, float, sngl,
float format/ fltoieee,

fltoieee, dbtoieee, fltomit.

/float, sngl, dble, cmplx,
conjugate intrinsic/ conjg,

optimal access time,
dasin,/ sin, dsin, csin, cos,

hyperbolic/ sinh, dsinh, cosh,

difference intrinsic/ dim,
a d b : a b s o l u t e

ctrace: Cprogram
fsdb: file system

sdb: symbolic
introduction to system calls,

eqnchar: special character
names, basename, dimame:

fi l e , t a i l :
delta commentary of an SCCS

file , de l t a : make a
delta, cdc: change the

r m d e l : r e m o v e a
to an SCCS fi le ,

comb: combine SCCS
mesg: permit or

tbl, and eqn constructs,
setkey, encrypt: generate
device-independent/ font:

language, troff:
c l o s e : c l o s e a fi l e

dup: duplicate an open file

delta from an SCCS file. ..
delta: make adelta (change)
deltas	
deny messages	
deroff: remove nroff/troff,
DES encryption, crypt, ..
desc r ip t i on fi les fo r . . . .
descript ion of output . . . .
descriptor	
descriptor. 	
desk calculator	
determine accessibility of a...access(2)
determine file type	 fi l e d )
device information table	 m a s t e r ( 4 )
device. 	
device name	
device name	
device routines and filters. .
device table manager. ...
device, verify: turn on/ofi
device-independent troff. ..
devices exceeding threshold
devnm: device name	 d e v n u n ( l M )
dexp, cexp, log, alog, dlog, ...exp(3F)
df: report number of free disk .df(lM)
dfsck: file system consistency .fsck(lM)
diag, ppdiag: run in-service ...diag(8)
d i a g n o s t i c s . . . .
d i agnos t i c s . . . .
diagnostics. lOdiag:
dial: establish an out-going ...dial(3C)

r a t f o r d )
b d i f f d )
d i f f ( l )

diff3: 3-way differential file ...diff3(l)
d i f f e r e n c e i n t r i n s i c /

d c : dcd)
fi le , access :

fi l e :
m a s t e r : m a s t e r

i o c t l : c o n t r o l
d e v n m :

findroot: find root
/tekset, td: graphical

spooldev: spool system
r e a d a f t e r w r i t e c h e c k f o r
font: description files for
v a l u e s , / e r r o r r e c o r d s f o r

. i o c t l ( 2 )

. d e v n m ( l M )

. fi n d r o o t d M )

.gdev( lG)

.spooldev(lM)

. v e r i f y ( l M )

. f o n t ( 5 )

. a l e r t ( 4 )

clog, loglO, aloglO,/ exp,
b l o c k s ,

check and interactive/ fsck,
diagnostics,

diag, ppdiag: run in-service
i n s e r v : i n s e r v i c e

perform automatic level 0
t e r m i n a l l i n e c o n n e c t i o n ,

ratfon rational Fortran
bdiff: big

comparator,
comparison,

dim, ddim, idim: positive

diag(8)
inserv(8)
I0diag(8)

d i a l e c t .
d i f f .
diff: differential file

dim(3F)
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sd i f fd )
d i f & n k d )
d i f f d )
d i f f 3 ( l )
d i f f m k ( l )
dim(3F)
aimag(3F)
aint(3F)
dir(4)
dircmpd)
cpset(lM)
dir(4)
r m d )

difference program	
differences between files	
differential file comparator. ...
d i f f e ren t ia l fi le compar i son . . . .
d i f f m k : m a r k d i f f e r e n c e s . . . .
dim, ddim, idim: positive ....
dimag: Fortran imaginary part .
dint: Fortran integer part ...
dir: format of directories	

dircmp: directory comparison,
directories, cpset:	
directories	
directories	

directory	
directory	
directory	
directory clean-up	
directory comparison	
directory entry	
directory for acommand	
directory for fsck	
directory, getcwd: get	
directory	
directory	
directory	
directory	
directory name	
directory, or aspecial or ....
directory table	
directorys across file/ 	
directorys across file/ 	
dimame: deliver portions of ..
dis: disassembler	
d i s a b l e : e n a b l e / d i s a b l e L P . . .

disable process accounting. ...
disassembler	

d isc ip l ine, /set terminal . . . .
disk access profiler	
disk accoimting data by user ..
disk blocks	

disk partition sizes	
disk usage	
disks and. /display contents ..
d i s k s , f o r m a t : f o r m a t t e r . . . .
disks, /format checker	
disks	
disks	
disks, xl: driver	
diskusg: generate disk	
dismount file system	
disperse compiler error	
display contents of bootblock ..
display contents of superblock
display editor based on ex. ...
display inode number	
display profile data	
display SCCS version number
distance function	
distributed pseudo-random/ ...
dkpart: set/calculate disk ....

sdiff: side-by-side
d i f f m k : m a r k

d i f f :
diff3: 3-way

b e t w e e n fi l e s ,
d i f f e r e n c e i n t r i n s i c /

of complex argument, aimag,
intrinsic function, aint,

install object files in binary
d i r : f o r m a t o f

rm, rmdir: remove files or
cd: change working

chdir: change working
chroot: change root
uuclean: uucp spool

dircmp:
u n l i n k : r e m o v e

chroot: change root
/ m a k e a l o s t + f o u n d

path-name of current working
Is : l i s t con ten ts o f
I s : l i s t con ten ts o f

m k d i r : m a k e a
m v d i r : m o v e a

pwd: working
ordinary file, mknod: make a

r n m t t a b : m o u n t e d

rmnt, urmnt: mount and unmount
/urmount: mount and unmount

path names, basename,

printers, enable,
acc t : enab le o r

cd(l)
chdir(2)
chroot(2)
uuclean( lM)
dircmp(l)
unlink(2)
ch roo t j lM)
rak los t - f found( l )
getcwd(3C)
Is(l)
Is( lb)
mkd i r ( l )
m v d i r i l M )
pwd(l)
mknod(2)
rmnt tab(4)
rmnt(2)
rmoxmt( lM)
basename(l)
d is( l )
enabled)
acct(2)
d i sd )
ge t t y ( l M )
sadp( lM)
dis^sgdM)
d f ( l M )
dkpa r t ( lM )

d i s :

type, modes, speed, and line
sadp:

ID. diskusg: generate
df: report number of free

dkpart: set/calculate
d u : s u m m a r i z e

o f b o o t b l o c k f r o m W i n c h e s t e r
f o r t h e 5 . 2 5 a n d 8 i n c h
f o r t h e 5 . 2 5 a n d 8 i n c h
sd : d r i ve r f o r t he SCSI

wd : d r i ve r f o r t he 5 .25 i nch
f o r t h e 8 i n c h W i n c h e s t e r

accounting data by user ID.
mount, umount: mount and

messages, error: analyze and
f r o m W i n c h e s t e r / b t b l o c k :

f r o m , s u b l o c k :
vi: screen-oriented (visual)

i c h e c k :

prof:
and file/ /etcA/ERCHK:

hypot: Euclidean
/lcong48: generate uniformly

partition sizes.

du( l )
b tb lock ( lM)
format! IM)
fo rma tck ( lM)
sd(7)
wd(7)
xl(7)
d i s k u s g d M )
m o u n t ( l M )
e r r o r ( l )
b t b l o c k ( l M )
sub lock ( lM)
v i ( l )
icheck! IM)
p r o f d )
v e r c h k d M )
hypot(3M)
drand48!3C)
d k p a r t d M )
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dlog, clog, logic, aloglO,/ .... exp(3F)
dloglO, sqrt, dsqrt, csqrt:/ ...exp(3F)
dmaxl : For t ran maximum-value/ max(3F)
dmin l : Fo r t ran m in imum-va lue / m in (3F)
dmod: Fortran remaindering ..mod(3F)
d n i n t , n i n t , i d n i n t : F o r t r a n . . . r o u n d ( 3 F )
documents fo rmat ted w i th the / .mm( l )
documents, mm: the MM .. ,mm(5)
documents, /the OSDD adapter mosd(5)

. m m t ( l )

. a c c t s h ( l M )

. w h o d o ( l M )

.dprod(3F)

. s t r t o d ( 3 C )

.dprod(3F)

. d r a n d 4 8 ( 3 C )

.graph( lG)

. a r i t h m e t i c ( 6 )

. b a d l i s t ( l M )

. t p ( 7 )

. w d ( 7 )

exp, dexp, cexp, log, alog,
/dlog, clog, logic, aloglC,

max, maxC, amaxC, maxi, amaxl,
min, minC, aminC, mini, aminl,

intrinsic/ mod, amod,
nearest integer/ anint,

mm, osdd, checkmm: print/check
macro package for formatting
macro package for formatting

slides, mmt, mvt: typeset
nuUadm,/ chargefee, ckpacct,

w h o d o : w h o i s
intrinsic function, dprod:

/atof: convert string to
product intrinsic function.

nrand48, mrand48, jrand48,/
graph:

arithmetic: provide
a l i s t o f b a d b l o c k s f o r

streaming tapes, t^:
d i s k s , w d :

W i n c h e s t e r d i s k s , x l :

documents, viewgraphs, and
dodisk, lastlogin, monacct, .
doing what	
double precision product ..
double-precision niimber. ..
dprod: double precision ..
drand48, erand48, lrand48, .
draw agraph	
drill in arithmetic problems,
drive, badlist: produce ...
d r i v e r f o r 5 . 2 5 a n d 8 i n c h
d r i v e r f o r t h e 5 . 2 5 i n c h . . .
d r i v e r f o r t h e 8 i n c h . . . .
driver for the SCSI disks.	 . . . s d ( 7 )
driver for the SCSI tapes. ...ss(7)
driver, suslog: invoke 	 s u s l o g ( 8 )
driver	
driver	
dsign: Fortran	
dsin, csin, cos, dcos, ccos,
dsinh, cosh, dcosh, tanh, ..
dsqrt, csqrt: Fortran/ /clog,
dtan, as in, dasin, acos, / . .
dtanh: Fortran hyperbolic/
du: summarize disk usage. .
dump: dxunp selected parts of
dump, errdead:		
dvunp	
dump selected parts of an
dup: duplicate an open file
duplicate an open ffle ...
echo arguments	
echo: echo arguments. ...
ecvt, fcvt, gcvt: convert ..
ed, red: text editor	
e d a t a : l a s t l o c a t i o n s i n . . .
edit: text editor (variant of .
editing activity	
editor based on ex	
editor	

xl(7)
s d :
s s :

Start-Up-Subsystem (SUS) log
sxt: pseudo-device

trace: event-tracing
transfer-of-sign/ sign, isign,

tan, dtan, asin, dasin,/ sin,
dtanh: Fortran/ sinh,

logic, aloglO, dloglO, sqrt,
/csin, cos, dcos, ccos, tan,
/dsinh, cosh, dcosh, tanh.

. s x t ( 7 )

. t r a c e ( 7 )

. s i g n ( 3 F )
. t r ig(3F)
.tr igh(3F)
. e x p ( 3 F )
. t r i g ( 3 F )
.tr igh(3F)
. d u ( l )
.dump( l )
. e r r d e a d ( l M )

an object file,
e x t r a c t e r r o r r e c o r d s f r o m

od : oc ta l
object file, dump:

descriptor,
descriptor, dup:

echo :

o d ( l )
.dump( l )
.dup(2)
.dup(2)
. e c h o ( l )
. e c h o ( l )
. e c v t ( 3 C )floating-point number to/

program, end, etext,
ex for casual users),

sact: print current SCCS file
/(visual) display

ed, red: text
e x : t e x t

fi l e s . I d : l i n k

ged: graphical
c o m m o n a s s e m b l e r a n d l i n k

s e d : s t r e a m
casual users), edit: text

/user, real group, and
and/ /getegid: get real user,

for apattern, grep,
enable/disable LP printers,

accounting, acct:

ed( l )
. e n d ( 3 C )
. e d i t ( l )
. s a c t ( l )

v i ( l )
ed( l )

editor	
editor for common object ..
editor	
edi tor output . a.out : . . . .
editor	
ed i tor (var iant o f ex for . .
effective group IDs	
effective user, real group,
egrep, *grep: search afile ..
enable, disable:		
enable or disable process ..

ex( l )
. l d ( l )
. g e d ( l G )
. a . o u t ( 4 )
. s e d ( l )
. e d i t ( l )
.getuid(2)
.getuid(2)
. g r e p ( l )
. e n a b l e d )
. a c c t ( 2 )
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enable, disable: enable/disable LP printers. .
crypt: encode/decode	

encryption, crypt, setkey, encrypt: generate DES ...
setkey, encrypt: generate DES encryption, crypt	

makekey: generate encryption key	
locations in program, end, etext, edata: last ...

/getgrgid, getgmam, setgrent, endgrent, fgetgrent: get group/ .getgrent<3C)
/getpwuid, getpwnam, setpwent, endpwent, fgetpwent: get/ .

utmp/ /pututline, setutent, endutent, utmpname: access
nlist: get entries from name list. ...

file, linenum: line number entries in acommon object .
man: print	 entries	 in this manual.	 .	 .	 .

man: macros for formatting	 entries	 in this manual.	 .	 .	 .
fUe/ /manipulate line number entries of acommon object .

/Idnlseek: seek to line number	 entries	 of asection of a/	 .	 .
/Idnrseek: seek to relocation	 entries	 of asection of a/	 .	 .

utmp, wtmp: utmp and wtmp entry formats	
utmpname: access utmp file entry, /setutent, endutent, .

object file symbol table entry, /symbol name for common ldgetname(3X)
/read an indexed symbol table entry of aconamon object file,

/compute index of symbol table entry of object file	
putpwent: write password file entry	

unlink: remove directory entry	
command execu t i on , env : se t env i ronmen t f o r . . . . env ( l )

environ: user environment.	 .	 .	 .	 environ(5)
profile: setting up an	 environment at login time.	 .	 .	 .	 profile(4)

e n v i r o n : u s e r e n v i r o n m e n t
e x e c u t i o n , e n v : s e t e n v i r o n m e n t f o r c o m m a n d . . . e n v ( l )

getenv(3C)
putenv(3C)

getenv: return Fortran environment variable	 g e t e n v ( 3 F )
eqncharlS)
dero f fd )

mathematical text for nroff/	 eqn, neqn, checkeq: format	 .	 .	 .	 eqn(l)
definitions for eqn and neqn.	 eqnchar: special character	 .	 .	 .	 eqnchar(5)
mrand48, jrand48,/ drand48, erand48, lrand48, nrand48, ...drand48(3C)

graphical device/ hpd,	 erase, hardcopy, tekset, td:	 .	 .	 .	 gdev(lG)
complementary error function,	 erf, erfc: error function and	 .	 .	 .	 erf(3M)

complementary error/ erf, erfc: error function and

. e n a b l e d )

. c r y p t d )

.crypt(3C)

.crypt(3C)

.makekey d)

.end (3C)

. g e t p w e n t ( 3 C )

.getut(3C)

. n l i s t ( 3 C )

. l i n e n u m ( 4 )

. m a n ( l )

. m a n ( 5 )

. l d l r e a d ( 3 X )

. l d l seek (3X)

. l d r seek (3X)

. u t m p ( 4 )

. g e t u t ( 3 C )

. l d t b r e a d ( 3 X )
. . l d t b i n d e x ( 3 X )
. .putpwent(3C)
. . u n l i n k ( 2 )

environ(S)

getenv: return value for environment name,
putenv: change or add value to environment. ,.

character definitions for eqn and neqn. /special
remove nroff/troff, tbl, and eqn constructs, deroff:

erf(3M)
err: error-logging interface. ...err(7)

from dump, errdead: extract error records ..errdead(lM)
d a e m o n , e r r d e m o n : e r r o r - l o g g i n g . . . . e r r d e m o n d M )

errfile(4)
system error/ perror,	 ermo, sys_errlist, sys_nerr:	 .	 .	 .	 perror(3C)

compiler error messages,	 error: analyze and disperse	 .	 .	 .	 errord)
erf(3M)

function and complementary	 error function, /erfc: error	 .	 .	 .	 erf(3M)
utility, logalert:	 error log threshold analysis	 .	 .	 logalert(lM)

m k s t r fl b )
e r r o r d )
perror(3C)
intro(2)

exceeding/ alert{mmddyy}: error records for devices .... alert(4)
errdead: extract error records from dump

matherr: error-handling function	 m a t h e r r ( 3 M )
errfile(4)
errdemon! IM)
e r rs top ( lM)
err(7)
e r r p t d M )

format, errfile: error-log file

complementary/ erf, erfc: error function and

massaging C/ mkstn create an error message file by
analyze and disperse compiler error messages, error:

sys_errlist, sys_nerr: system error messages, /ermo
system calls, definitions, and error numbers, /to .

e r rdeaddM)

errfile: error-log file format,
errdemon: error-logging daemon,

errstop: terminate the error-logging daemon,
err: error- logging interface

process areport of logged errors, errpt:	 . . .

- 1 3 -



P e r m u t e d I n d e x

hashcheck: find spelling errors, /hashmake, spellin, ...spell(l)
logged errors, errpt: process areport of ... .errpt(lM)

e r rs top ( lM)
dial(3C)
s e t m n t ( l M )
s e t r m n t ( l M )

version number and file/ /etc/VERCHK: display SCCS ..verchk(lM)
in program, end, etext, edata: last locations ...end(3C)

h}^ot: Euclidean distance function. ..hypot(3M)
expression, expr: evaluate arguments as an ... expr(l)

tes t ( l )
trace(7)
ed i t ( l )
ex ( l )

display editor based on ex. /screen-oriented (visual) ...vi(l)
crash; examine system images

/error records for devices exceeding threshold values. ...alert(4)
lockf, locking: provide exclusive file regions for/ .... lockf(2)

execlp, execvp: execute a/ execl, execv, ex^e, execve, ..exec(2)
execvp: execute/ execl, execv, execle, execve, execlp

exed, execv, execle, execve, execlp, execvp: execute a/ ... exec(2)
execve, execlp, execvp:	 execute	 a file, /execle	 exec(2)

construct argument list(s) and	 execute	 command, xargs:	 .	 .	 .	 xargs(l)
time, at, batch:	 execute	 commands at alater	 .	 .	 at(l)

regcmp, regex: compile and	 execute	 regular expression.	 .	 .	 .	 regcmp(3X)
s e t e n v i r o n m e n t f o r c o m m a n d e x e c u t i o n , e n v :

sleep: suspend execution for an interval	 s l e e p ( l )
sleep: suspend execution for interval,

monitor: prepare execution profile,
profil: execution time profile

UNIX-to*UNIX system command execution, uux:	 . .
execvp; execute a/ execl, execv, execle, execve, execlp, ..exec(2)

exec(2)
exec(2)

system calls, link, unlink: exercise link and unlink .... link(lM)
anew file or rewrite an existing one. creat: create ...creat(2)

exit(2)
exit(2)

dlog, clog, logic, aloglO,/	 exp, dexp, cexp, log, alog,	 .	 .	 .	 exp(3F)
exponential, logarithm,/	 exp, log, loglO, pow, sqrt:	 .	 .	 .	 exp(3M)

cmplx, dcmplx, ichar, chan explicit Fortran type/ /dble, ..ftyi^3F)
exp, log, logic, pow, sqrt: exponential, logarithm, power,/ .exp(3M)

/sqrt, dsqrt, csqrt: Fortran exponential, logarithm, square/ .exp(3F)
expression, expr: evaluate arguments as an .expr(l)

. regexp(5 )

. r e g c m p ( l )

. exp r ( l )
compile and execute regular	 expression, regcmp, regex:	 .	 .	 .	 regcmp(3X)

greek: graphics for the	 extended TTY-37 type-box.	 .	 .	 .	 greek|5)
dump, errdead:	 extract error records from	 .	 .	 .	 errdead(lM)

programs to implement/ xstr: extract strings from C
f77: Fortran 77 compiler

fsplit: split f77 or ratfor files. ..
remainder,/ floor, ceil, fmod, fabs: floor, ceiling, ..

f a c t o r : f a c t o r a n u m b e r . . . .
f a c t o r : f a c t o r a n u m b e r ,

true, false: provide truth values. ...true(l)
data in amachine independent fashion., /access long numeric .sputl(3X)

fine: fast incremental bac^p	 ^ c ( l M )
/calloc, mallopt, mallinfo: fast main memory allocator. ..malloc(3X)

error-logging daemon, errstop: terminate the
terminal line/ dial: establish an out-going

setmnt: establ ish mount table,
s e t r m n t : e s t a b l i s h r m o u n t t a b l e

t e s t : c o n d i t i o n e v a l u a t i o n c o m m a n d ,
trace: event-tracing driver,

edit: text editor (variant of ex for casual users),
e x : t e x t e d i t o r . . .

c rash( lM)

exec(2)

. . e n v ( l )

sleep(3C)
monitor(3C)
profil(2)
uux ( lC )

execute/ execl, execv, execle, execve, execlp, execvp:
/execv, execle, execve, execlp, execvp: execute afile.

process, exit, _exit: terminate .
exit, _exit: terminate process

routines, regexp: regular expression compile and match
regcmp: regular expression compile	

expr: evaluate arguments as an expression	

x s t r ( l b )
f 7 7 ( l )
fsplit(l)
floor(3M)
factor ( l )
fac tor ( l )
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procedure, checkall:	 faster file system checking ...checkall(lM)
abort: generate an lOT	fault	 a b o r t ( 3 C )

astream,	 fclose, fflush: close or flush ...fcloseOS)
fcntl: file control	f c n t l { 2 )
fcntl: file control options	 f c n t l ( 5 )

floating-point number/ ecvt,	 fcvt, gcvt: convert	 ecvt(3C)
fopen, freopen,	 fdopen: open astream	 fopen(3S)

status inquiries, ferror,	 feof, clearerr, fileno: stream	 .	 .	 ferror(3S)
fileno: stream status/	 ferror, feof, clearerr,	 f e r r o r ( 3 S )

statistics for afile system,	ff: list file names and 	 f f ( l M )
stream, fclose,	 fflush: close or flush a	 fclose(3S)

processor access.	 f^,s^: floating point 	 fip(2)
word from/ getc, getchar,	 fgetc, getw: get character or ..getc(3S)

/getgmam, setgrent, endgrent,	 fgetgrent: get group file	 getgrent(3C)
/getpwnam, setpwent, endpwent,	 fgetpwent: get password	 getpwent(3C)stream, gets,	 fgets: get astring from a.	 .	 .	 .	 gets(3S)

pattern, grep, egrep,	 fgrep: search afile for a.	 .	 .	 .	 grep(l)
times, utime: set	 file access and modification	 .	 .	 utime{2)

Idfcn: common object	 file access routines	 ldfcn(4)
determine accessibility of a	 file, access:	 a c c e s s ( 2 )
logalert summary message	 fUe. alertmesg:		 alertmesg(4)

tar: tape	 file	 archiver	 t a r ( l )
cpio: copy	 file	 archives in and out	cpio(l)

sees version number and file attributes, /display	 verchk(lM)
mkstr: create an error message file by massaging esource. ...mkstr(lb)

pwck, grpek:	 password/group	 file	 checkers	
chmod:	 change mode of	 file	 c h m o d ( 2 )

change owner and group of afile, chown:		  ●●chown(2)
diff: <fifferential	 file comparator	 d i f fi l )

diff3: 3-way differential	 file comparison	 d i f f 3 ( l )
fcntl:	 file	 control 	 f c n t l ( 2 )
fcntl:	 file	 control options	 f c n t l ( 5 )

pubUc UNIX-to-UNIX system file copy, uuto, uupick:	 uuto(lC)
core: format of core image file	 iumask: set and get	 file creation mask	 umask(2)

crontab: user crontab	 file	 c r o n t a l ^ l )
ctags: create atags	 file	 c t a g s ( l b )

fields of each line of a	 file, cut: cut out selected .... (mt(l)
dd: convert and copy afile	

delta (change) to an SCCS file, delta: make	 d e l t a ( l )
close: close a	 file	 descriptor	 c l o s e { 2 )

dup: duplicate an open file descriptor	
file: determine file type	 fi l e ( l )

dump( l )
sact( l )
getut(3C)
putpwent(3C)

dd( l )
a

selected parts of an object file, diunp: dump
sact: print current SCCS file editing activity,
utmpname: access utmp file entry, /endutent

putpwent: write password file entiy	
execlp, exeevp: execute afile, /exeev, execle, exeeve, ...exec(2)

grep, egrep, fgrep: search afile for apattern	 g r e p ( l )
Idaopen: open acommon object	 file for reading.	 Idopen	 ldopen(3X)

acet: per-process accounting	 file format	 a c c t ( 4 )
ar: common archive file format,

errfile: error-log	 file format	 e r r fi l e ( 4 )
intro: introduction to file formats			

entries of acommon object file function, /line number ...ldlread(3X)
get: get aversion of an SCCS file	 g e t ( l )

endgrent, fgetgrent: get group file, /getgmam, setgrent, .... getgrent(3C)
group: group	 file	 g r o u p ( 4 )
files, filehdr:	 file header	 for common object .filehdr(4)

file. Idfhread: read the file header of acommon object .ldfhread(3X)

ar(4)
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file header of acommon object/ .Idohseek(SX)
. . .

. . . i s s u e ( 4 )

Idohseek: seek to the optional
split: split a

i s s u e : i s s u e i d e n t i fi c a t i o n
o f a m e m b e r o f a n a r c h i v e

close aconunon object
file header of acommon object

asection of acommon object
file header of acommon object

asection of acommon object
header of acommon object
section of acommon object

symbol table entry of object
table entry of acommon object

table of acommon object
entries in acommon object

l i n k : l i n k t o a
mknod: build special

or aspecial or or(toary
ctermid: generate

mktemp: make aimique
anie system, ff: list

change the format of atext
name list of common object

n u l l : t h e n u l l
/find the slot in the utmp

/identify processes using a
o n e . c r e a t : c r e a t e a n e w

compress and uncompress sparse
passwd: password

or subsequent lines of one
viewing, more, page:

terminals, pg:
/rewind, ftell: reposition a

I s e e k : m o v e r e a d / w r i t e

prs: print an SCCS
r e a d : r e a d f r o m

/locking: provide exclusive
for acommon object

rev: reverse l ines of a
r e m o v e a d e l t a f r o m a n S C C S

bfs: big
two ve rs ions o f an SCCS
s c c s fi l e : f o r m a t o f S C C S

header for acommon object
stat, fstat: get

in aobject, or other binary,
number information from object

processes using afile or
c h e c k s u m a n d b l o c k c o i m t o f a

synchronously write on a
/s3unbol name for common object

syms: common object
daily/weekly UNIX system
procedure, checkall: faster

and interactive/ fsck, dfsck:
f s d b :

n a m e s a n d s t a t i s t i c s f o r a
v o l u m e ,

mkfs, mkfs512: construct a
u m o u n t : m o u n t a n d d i s m o u n t

file into pieces
file	
file, / read the archive header . . Idahread(SX)
file. Idclose, Idaclose:		 l d c l o s e ( 3 X )

ldfhread(3X)
file, /line number entries of .'. .ldlseek(3X)
file, /seek to the optional .... ldohseek(3X)
fi le , / re loca t ion en t r i es o f . . . . l d rseek (3X)
fi l e , / i ndexed /named sec t i on . . l dsh read (3X)
fi l e , / t o a n i n d e x e d / n a m e d . . . l d s s e e k ( 3 X )

ldtb index(3X)
file, /read an indexed symbol ..ldtbread(3X)
file, /seek to the symbol .... ldtbseek(3X)
fi l e , l i n e n u m : l i n e n u m b e r . . . l i n e n u m ( 4 )

l ink l2)
m k n o d ( l M )

file, /make adirectory,	 m k n o d ( 2 )
file name for terminal	 c t e r m i d ( 3 S )

mktemp(3C)
fi l e n a m e s a n d s t a t i s t i c s f o r . . f f ( l M )

newform( l )
n m ( l )
null(7)
t tys lot(3C)
fuse r ( lM)

fi l e o r r e w r i t e a n e x i s t i n g . . . c r e a t ( 2 )
.	 .	 .	 packsfil)
.	 .	 !	 passwd(4)

file, /lines of several files	 ....	 paste(l)
file perusal filter for crt .... more(lb)
file perusal filter for screen ...pg(l)
file pointer in astream	 f s e e k ( 3 S )

lseek(2)
prs( l )
read(2)

file regions for reading and/ ..lockf(2)
fi l e , / r e l oca t i on i n f o rma t i on . . . r e l oc (4 )

. . r e v ( l b )

. . r m d e l ( l )

. . b f s ( l )

. . s c c s d i f f d )

. . s c c s fi l e ( 4 )

. . s c n h d r ( 4 )

. . s t a t ( 2 )

fi l e . I d f h r e a d : r e a d t h e

file, /compute index of

fi l e
fUe.

fi l e n a m e

fi l e , n e w f o r m :
file, nm: print
fi l e .
fi le o f the cur ren t user,
fi l e o r fi l e s t r u c t u r e . .

file, packsf, unpacksf:
fi l e

file pointer
fi l e .
fi l e .

m e .
me. rmdel:	 . . . .
me scanner	

me. sccsdiff: compare

m e . s c n h d r : s e c t i o n
m e s t a t u s . . . .

me. /the printable str ings .. .str ings!lb)
me. /strip s3rmbol and line ...strip(l)
file structure, / identify
fi l e , s u m : p r i n t . . .
me. swrite:	
me symbol table entry,
me symbol table format	S 3 r m s ( 4 )
me system backup, /tapesave:	 .	 mesave(lM)

checkal l ( lM)
me system consistency check ..	 fsck(lM)
me system debugger	 f s d b ( l M )

f f ( l M )
me system: format of system ..fs(4)
m e s y s t e m . . . .
me system, moimt.

m e

.	 .	 .	 .	 fusetflM)
.	 .	 .	 .	 sum(l)
.	 .	 .	 .	 swrite(2)
.	 .	 .	 .	 ldgetname(3X)

me system checking

file system, ff: list me

. m k f s ( l M )

. m o u n t l l M )
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file system,
file system,
file system statistics	 u s t a t ( 2 )

mnttab(4)
umount(2)

file systems for optimal .... dcopy(lM)
file systems processed by ... checklist(4)
file systems, /urmnt: mount ..rmnt|2)

. r m o u n t ( l M )

. s l i n k ( 2 )

.volcopy( lM)

. t a i l ( l )

. t e r m ( 4 )

. th resho ld (4 )

.tmpfUe(3S)

. t m p n a m ( 3 S )
file, touch: update access .... touch(l)
fi l e t r a n s f e r
fi l e t r e e . .
file type,
file: unget:
file, uniq:

mount(2)
newfs( lM)

m o u n t : m o u n t a

n e w f s : c o n s t r u c t a

ustat: get
m n t t a b : m o u n t e d

u m o u n t : u n m o u n t a

access time, dcopy: copy
f s c k . c h e c k l i s t : l i s t o f

and unmount directorys across
and unmount directorys across

s l i n k : l i n k fi l e s a c r o s s
volcopy, labelit: copy

deliver the last part of a
term: format of compiled term

threshold ●logalert threshold
tmpfile: create atemporary

create aname for atemporary
a n d m o d i fi c a t i o n t i m e s o f a

pcdsk: PC-DOS to UNIX
f t w : w a l k a

fi l e : d e t e r m i n e

undo aprevious get of an SCCS
report repeated lines in a

v a l : v a l i d a t e S C C S
w r i t e : w r i t e o n a

u m a s k : s e t
common object files,
ferror, feof, clearerr,

and print process accounting
merge or add total accounting

s l i n k : l i n k
c r e a t e a n d a d m i n i s t e r S C C S
●backup or restore selected
cat: concatenate and print

cmp: compare two
l i n e s c o m m o n t o t w o s o r t e d

In, mv: copy, link, or move
m a r k d i f f e r e n c e s b e t w e e n

file header for common object
fi n d : fi n d

troff. font: description
f r e e : r e c o v e r

format specification in text
fsplit: split f77 or ratfor

string, format of graphical
cpset: inst^ object

intro: introduction to special
link editor for common object

lockf: record locking on
rm, rmdir: remove

/merge same lines of several
pack: compress

pr: print
section sizes of conunon object

sort: sort and/or merge
s i n : l i n k

to standard output and to
what: identify SCCS

daily/weekly UNIX system file/
cns_filter: console log

more, page: file perusal

file system table,
fi l e s y s t e m . . .

file systems, /urmount: mount
file systems	
fi le sys tems w i th labe l / . . .
file, tail:		
fUe.
fi l e .
fUe.
file, tmpnam, tempnam:

pcdsk( l )
ftw(3C)
fi l e d )
unge td )
uniq(l)
va ld )
write(2)
umaskd)

filehdr: file header for 	 fi l e h d r l 4 )
fi l e n o : s t r e a m s t a t u s /
file(s). acctcom: search .
files, acetmerg:	 . . . .
files across file systems	 s l i n k ( 2 )

. a d m i n d )

.backup(l)

. c a t d )

. c m p ( l )
files, comm: select or reject ..comm(l)

. . . . c p d )

. . . . d i f f m k ( l )

. . . . fi l e h d r ( 4 )

. . . . fi n d d )
files for device-independent ...font(5)
files from abackup tape	 f r e c ( l M )
files, fspec:

fUe
fi l e .
fi l e - c r e a t i o n m o d e m a s k .

. . f e r r o r ( 3 S )
. . a c c t c o m d )
. . a c c t m e r g l l M )

fi l e s , a d m i n :
files, backup, restore
files	
files	

fi l e s , c p , . . .
fi l e s , d i f f m k :
fi l e s , fi l e h d r :
fi l e s .

fspec(4)
f sp l i t d )

files, /graphical primitive	 . ..gps(4)
files in binary directories.	 . . . c p s e t ( l M )

intro(7)

fi l e s

fi l e s
I d d )fi l e s . I d : . . . .

files	
fi l e s o r d i r e c t o r i e s

files or subsequent lines of/ ...paste(l)
pack(l)

lockf(3X)
r m d )

fi l e s
fi l e s p r d )

. . s i z e d )

. . s o r t d )

. . s l n ( l )

. . t e e d )

. . w h a t ( l )

. . fi lesav^ lM)

. . c n s _ fi l t e r d M )
. . m o r e d b )

fi l e s , s i z e : p r i n t . . .
files	
files symbolically. ..
files, tee: copy input .
files	

fUesave, tapesave: . .
filter	
filter for ert viewing. .
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format, tpcvt: filter for old streaming tape ..tpcvt(l)
pg: file perusal filter for screen terminals.	 . . . p g U )

greek: select terminal filter,
nl: line numbering filter.

greek(l)
n l ( l )

col: filter reverse line-feeds	c o l ( l )
graphical device routines and filters, /tekset, td:

tplot: graphics filters	
.gdev( lG)
. t p l o t ( l G )
. fi n c ( l M )
. fi n d ( l )
. fi n d l l )
. l o o k ( l b )
. t t y n a m e O C )

fine: fast incremental backup,
find: find files	

find: find files	
look: find l ines in asor ted l is t . . .

ttyname, isatty:	 find name of aterminal. .	 .
object library, lorder:	 find ordering relation for an	 .	 .	 lorder(l)

findroot: find root device name	 fi n d r o o t ( l M )
hashmake, spellin, hashcheck:	 find spelling errors, spell,	 .	 .	 .	 spell(l)

aobject, or other/ strings:	 find the printable strings in	 .	 .	 strings(lb)
of the current user, ttyslot:	 find the slot in the utmp file	 .	 .	 ttyslot(3C)

fi n d r o o t : fi n d r o o t d e v i c e . . . . fi n d r o o t ( l M )
. . fl c v t O C )
. . f t y p e ( 3 F )
. . f f p ( 2 )
. . s k y l o a d ( l M )
. . e c v t ( 3 C )
. . f r e x p ( 3 C )
. . fl o o r ( 3 M )
. . fl o o r ( 3 M )
. . c fl o w ( l )
. . fl c v t ( 3 C )

. fl c v t ( 3 C )
. . f c l o s e ( 3 S )
. . fl o o r ( 3 M )
. . f o n t ( 5 )

n a m e ,

/dbtoieee, fltomit , dbtomit : float format conversions. . .
int, ifix, idint, real, float, sngl, dble, cmplx,/ ..

access. ffp,sfp: floating point processor ..
skyload: load the SKY Floating Point Processor,

ecvt, fevt, gevt: convert floating-point number to/ ..
/modf: manipulate parts of floating-point numbers. ..

floor, ceiling, remainder,/ floor, ceil, finod, fabs:	 . . .
floor, ceil, fmod, fabs: floor, ceiling, remainder,/ ..

cflow: generate Cflow graph	
dbtomit: float format/ fltoieee, dbtoieee, fltomit,

fltoieee, dbtoieee, fltomit, dbtomit: float format/
fclose, fflush: close or flush astream	
remainder,/ floor, ceil, fmod, fabs: floor, ceiling, ..

device-independent troff. font: description files for ..
stream, fopen, freopen, fdopen: open a.fopen(3S)

. . f o r k ( 2 )

. . a c c t ( 4 )

. . a r ( 4 )

. . f o r m a t c k ( l M )
. fl c v t ( 3 C )

. . e r r fi l e ( 4 )
. f o r m a t ( l M )

fork: create anew process.
per-process accounting file format, acet:		

ar: common archive file format	
and 8inch disks, formatek: format checker for the 5.25 .

fltomit, dbtomit: float format conversions, /dbtoieee,
errfile: error-log file format	

and 8inch disks, format: formatter for the 5.25
nroff or/ eqn, neqn, checkeq: format mathematical text for ..eqn(l)

newform: change the format of atext file
i n o d e : f o r m a t o f a n i n o d e ,
term: format of compiled term file.. ..term(4)
core: format of core image file
cpio: format of cpio archive,

d i r : f o r m a t o f d i r e c t o r i e s ,

/graphical primitive string, format of graphical files,
s c e s fi l e : f o r m a t o f S C C S fi l e . .

file system: format of system volume. ...fs(4)
nroff, troff: format or typeset text
files, fspec: format spe^cation in text ...fspec(4)

syms(4)
t r o f f . t b l : f o r m a t t a b l e s f o r n r o f f o r . . . . t b l ( l )

. a t i ( l )

. t p c v t ( l )
the 5.25 and 8 inch d isks, formatek: format checker for . . formatck( lM)
i n t r o : i n t r o d u c t i o n t o fi l e f o r m a t s . . .

wtmp: utmp and wtmp entry formats, utmp,
scanf, fscanf, sscanf: convert formatted input

newform( l )
inode(4)

core(4)
cpio(4)
dir(4)
gps(4)
sccsfile(4)

n r o f f d )

object file symbol table format, syms: conunon

ati: read and write ANSI format tapes,
filter for old streaming tape format, tpcvt:

intro(4)
utmp(4)
scanf(3S)
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/vfprintf, vsprintf: print
/v^rintf, vsprintf: print

^rintf, sprintf; print
/checkmm: print/check documents

i n c h d i s k s , f o r m a t :
mptx: the macro package for

mm: the MM macro package for
OSDD adapter macro package for

m a n u a l , m a n : m a c r o s f o r
m s : t e x t

m e : m a c r o s f o r

formatted output of avarargs/ .vprintf(3S)
formatted output of avarargs/ .vprintf(3X)
formatted output, printf	 p r i n t f ( 3 S )
format ted wi th the MM macros. mm(l )
f o r m a t t e r f o r t h e 5 . 2 5 a n d 8

formatting apermuted index,
formatting documents. ...
formatting documents, /the
formatting entries in this
formatting macros,
formatting papers. ..
Fortran 77 compiler. .
F o r t r a n a b s o l u t e v a l u e .

Fortran action on receipt of a
Fortran bitwise boolea^ and,
Fortran conunand-line argument. getarg(3F)
Fortran complex conjugate ...conjg(3F)
Fortran dialect	
F o r t r a n e n v i r o n m e n t v a r i a b l e .
Fortran exponential,/ /aloglO,
Fortran hyperbolic intrinsic/ ..tr i^(3F)
Fortran imaginary part of ... aimag(3F)
Fortran integer part intrinsic ..aint(3F)
Fortran maximum-value/ /maxO, max(3F)
Fort ran minimum-value/ /minO, .min(3F)
Fortran nearest integer/ .... roimd(3F)
Fortran program.
Fortran remaindering intrinsic .mod(3F)
Fortran string.
Fortran substring
Fortran, system:	  s y s t e m ( 3 F )
Fortran time accounting
Fortran transfer-of-sign . . . . s ign(3F)
Fortran trigonometric/ /dacos, .trig(3F)
Fortran t3rpe conversion
Fortran uniform random-number/ rand(3F)
fprintf, sprintf: print
^utc, putw: put character or ..putc(3S)
fputs: put ast r ing on a. . . . puts(3S)
fread, fwrite: binary	 f r e a ( l ( 3 S )
f r e e : r e c o v e r fi l e s f r o m a . . . . f r e c ( l M )

d f ( l M )
f ree , rea l loc , ca l loc : ma in . . . . ma l loc (3C)
free, realloc, calloc, 	 m a l l o c ( 3 X )
freopen, fdopen: open a	 f o p e n ( 3 S )
frexp, Idexp, modf: manipulate .frexp(3C)

f r e c ( l M )
gets(3S)
rmde lU)
getopt(3C)

from Cprograms to implement .xstr(lb)
e r rdead( lM)
read(2)
system(3F)
ncheck( lM)

from multi-user to single-user ..singled M)
f r o m n a m e l i s t ,

from object file, /symbol .... strip(l)
from per-process accounting/ ..acctcms(lM)
from stream, /getchar, fgetc, ..getcl3S)

. f o r m a t ( l M )

. m p t x ( 5 )

. m m ( 5 )

. m o s d ( 5 )

. m a n ( 5 )

. m s ( 5 )

.me(5j

. f 7 7 ( l )
. . . a b s ( 3 F )

. s i g n a l ( 3 F )

. b o o l ( 3 F )

f 7 7 :
abs, iabs, dabs, cabs, zabs:

system/ signal: specify
or, xor, not, Ishift, rshift:

getarg: return
intrinsic/ conjg, dconjg:

r a t f o r : r a t i o n a l
getenv: retium

dloglO, sqrt, dsqrt, csqrt:
/cosh, dcosh, tanh, dtanh:

complex/ aimag, dimag:
function, aint, dint:

amaxO, maxi, amaxl, dmaxl:
aminO, mini, aminl, dminl:

anint, dnint, nint, idnint:
a b o r t : t e r m i n a t e

functions, mod, amod, dmod:
len: return length of

i n d e x : r e t u r n l o c a t i o n o f
i s s u e a s h e l l c o m m a n d f r o m

m d o c k : r e t u r n
intrinsic/ sign, isign, dsign:
atan, datan, atan2, datan2:

/dcmplx, ichar, char: explicit
rand, srand, irand:

formatted output, printf,
word on a/ putc, putchar,

stream, puts,
input/output,
backup tape,

df: report number of
memory allocator, malloc,
mallopt, mallinfo:/ malloc,

stream, fopen,
parts of floating-point/

f r e e : r e c o v e r fi l e s
gets, fgets: get astring

r m d e l : r e m o v e a d e l t a

getopt: get option letter
shared/ xstr: extract strings

e r r d e a d : e x t r a c t e r r o r r e c o r d s
r e a d : r e a d

system: issue ashell command
ncheck: generate names

mode, single: go
nlist: get entries

and line number information
acetems: command summary

getw: get character or word

. r a t f o i fl )

. g e t r a v ( 3 F )

.exp(3F)

abort(3F)

len(3F)
index(3F)

mdock(3F)

ftype(3F)

pr in t f (3S)

f r e e d i s k b l o c k s

from abackup tape,
f r o m a s t r e a m . . .
f r o m a n S C C S fi l e . .
from argument vector

from dump. .
f r o m fi l e . . .
f r o m F o r t r a n ,
f r o m i - n u m b e r s .

nl ist(3C)
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display contents of superblock
getpw: get name

/display contents of bootblock
formatted input, scanf,

of file systems processed by
consistency check and/

alost+found directory for

from, sublock:	
from UID	
f r o m W i n c h e s t e r d i s k s a n d .
f s c a n f , s s c a n f : c o n v e r t . . .
fsck. checklist: list	
fsck, dfsck: file system ...
f s c k . m k l o s t + f o u n d : m a k e .
fsdb: file system debugger. .
fseek, rewind, ftell:	 . . . .
fspec: format specification in
fsplit: split f77 or ratfor ..
fstat: get file status	
f t e l l : r e p o s i t i o n a fi l e . . . .
ftw: walk afile tree	
function, aint, dint:	 . . . .
function and complementary
function, /dconjg: Fortran
f u n c t i o n , d p r o d : d o u b l e . .
f u n c t i o n , / e r r o r f u n c t i o n . .
function	
function	
f u n c t i o n , / l i n e n u m b e r e n t r i e s
function	
function	
func t ion , /ds ign : Fo r t ran . .
function, suscmd:	
f u n c t i o n s a n d c o n s t a n t s . . .
functions	

. s u b l o c k ( l M )

.getpw(3C)

. b t b l o c k ( l M )

. s c a n f ( 3 S )

.check l i s t (4 )

. f s c k ( l M )

.mkIos t+ found! 1 )

. f s d b ( l M )

. f seek (3S)

. f spec (4 )

.fsplit! 1)

. s t a t ( 2 )

. f seek !3S)

. f t w ! 3 C )

. a i n t ! 3 F )

. e r f ! 3 M )

. c o n j g ! 3 F )

. d p r o d ! 3 F )

. e r f ( 3 M )

. g a m m a ! 3 M )

. h y p o t ! 3 M )

. l d l r e a d ! 3 X )

. m a t h e r r ! 3 M )

. p r o f ! 5 )

. s i g n ! 3 F )

.suscmd! 8)

. m a t h ! 5 )

. b e s s e l ! 3 M )

. b o o l ! 3 F )

. d i m ! 3 F )

. e x p ! 3 F )

. e x p ! 3 M )

. fl o o r ! 3 M )

. m a x ! 3 F )

. m i n ! 3 F )

. m o d ! 3 F )

reposition afile pointer in/
t e x t fi l e s ,

fi l e s ,
s t a t ,

pointer in a/ fseek, rewind.

Fortran integer part intrinsic
error/ erf, erfc: error

complex conjugate intrinsic
precision product intrinsic
£uid complementary error

gamma: log gamma
hypot: Euclidean distance

of acommon object file
matherr: error-handling

prof: profile within a
transfer-of-sign intrinsic

invoke Start-Up-Subsystem
m a t h : m a t h

jO, jl, jn, yO, yl, yn: Bessel
F o r t r a n b i t w i s e b o o l e a n

positive difference intrinsic
square root intrinsic

logarithm, power, squeu’e root
remainder, absolute value

d m a x l : F o r t r a n m a x i m u m - v a l u e
d m i n l : F o r t r a n m i n i m u m - v a l u e

Fortran remaindering intrinsic
300, 300s: handle special

hp: handle special
terminal. 450: handle special

Fortran nearest integer
string comparision intrinsic

tr igonometr ic intr insic
atan, atan2: trigonometric

Fortran hyperbolic intr insic
sinh, cosh, tanh: hyperbolic

m o t i o n , c u r s e s : s c r e e n
using afile or file/

fread,
connect accounting records,

moo: guessing
b a c k : t h e

bj: the
craps: the
wump: the

i n t r o : i n t r o d u c t i o n t o

gamma: log

number to string, ecvt, fcvt,

functions. /Ishift, rshift:
functions, dim, ddim, idim:
f u n c t i o n s , / l o g a r i t h m , . .
functions, /sqrt: exponential,
functions, /floor, ceiling, .
funct ions, /maxi , amaxl,
func t ions , /m in i , am in l , .
functions, mod, amod, dmod:
functions of DASI 300 and 300s/ 300!D
f u n c t i o n s o f H P 2 6 4 0 a n d /
f u n c t i o n s o f t h e D A S I 4 5 0

. h p ! l )

. 4 5 0 ! D

. r o u n d ! 3 F )

. s t r c m p ! 3 F )

. t r i g ( 3 F )

. t r i g { 3 M )

. t r i g h ! 3 F )

. t r i g h ! 3 M )

. cu rses !3b )

. f u s e r l l M )

. f r e a d ! 3 S )

. f w t m p U M )

. m o o ! 6 )

. b a c k ! 6 )

functions, /nint, idnint:	 .	 .
functions. /Igt, lie, lit:	 . . .
f u n c t i o n s . / d a t a n 2 : F o r t r a n .
functions, /tan, asin, acos, .
functions, /tanh, dtanh:	 .	 .
functions	

functions with optimal cursor
fuser : ident i fy processes . .
fwrite: binary input/output,
fwtmp, wtmpfix: manipulate
game	

g a m e o f b a c k g a m m o n . . . .
game of black jack	
game of craps	
game of hunt-the-wumpus. .
games	

gamma function	
gamma: log gamma function,
gcvt: convert floating-point .
g e d : g r a p h i c a l e d i t o r . . . .
generate amaze	

bj!6)
. c r a p s ! 6 )
. w u m p ! 6 )
. i n t r o ! 6 )
. g a m m a ! 3 M )
. g a m m a ! 3 M )
. e c v t ! 3 C )
. g e d l l G )
. m a z e ! 6 )m a z e :
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abort(3C)
cflo w ( l )
cx re fd )

abort: generate an lOT fault. ..
cflow: generate Cflow graph. .*.

cross-reference, cxref: generate Cprogram ...
aypt, setkey,	 encrypt:	 generate	 DES encryption. .	 .	 .	 crypt(3C)

by user ID,	 diskusg:	 generate	 disk accounting data	 .	 diskusg(lM)
makekey:	 generate	 encryption key	 makekey(l)

terminal, ctermid: generate file name for 	 c t e r m i d ( 3 S )
ncheck:	 generate	 names from i-numbers.	 ncheck(lM)

lexical tasks, lex: generate programs for simple ..lex(l)
/srand48, seed48, lcong48: generate uniformly distributed/ .drand48(3C)

rand(3C)
rand(3F)
semget(2)

gets, fgets:	 get astring from astream.	 .	 .	 .	 gets(3S)
get:	 get aversion of an SCCS file.	 .	 .	 get(l)

ulimit: get and set user limits
the user, cuserid:	 get character login name of	 .	 .	 .	 cuserid(3S)

getc, getchar, fgetc, getw:	 get character or word from/	 .	 .	 getc(3S)
nlist:	 get entries from name list.	 .	 .	 .	 nlist(3C)

umask: set and	 get file creation mask	 u m a s k ( 2 )
stat, fstat: get file status	

ustat: get file system statistics. ..
file, get: get aversion of an SCCS

setgrent, endgrent, fgetgrent:	 get group file, /getgmam,	 .	 .	 .	 getgrent(3C)
getlogin:	 get login name	 g e t l o g i n ( 3 C )
logname:	 get login name	 l o g n a m e ( l )
msgget:	 get message queue	 m s g g e t ( 2 )
getpw:	 get name from UID	 g e t p w ( 3 C )

system, uname:	 get name of current UNIX	 .	 .	 .	 uname(2)
unget: undo aprevious get of an SCCS file,

argument vector, getopt: get option letter from
setpwent, endpwent, fgetpwent: get password, /getpwnam, ...getpwent(3C)

worldng directory, getcwd: get path-name of current .... getcwd(3C)
times, times:	 get process and child process	 .	 .	 times(2)

and/ getpid, getpgrp, getppid:	 get process, process group,	 .	 .	 .	 getpid(2)
/geteuid, getgid, getegid:	 get real user, effective user,/	 .	 .	 getuid(2)

system, semum:	 get serial number of current	 .	 .	 semum(2)
shmget: get shared memory segment. ..shmget(2)

tty: get the name of the terminal. ..tty(l)
time: get time	 t i m e ( 2 )

command-line argument, getarg: return Fortran	 g e t a r g ( 3 F )
get character or word from/ getc, getchar, fgetc, getw:	 . ..getc(3S)

character or word from/ getc, getchar, fgetc, getw: get .... getc(3S)
current working directory, getcwd: get path-name of ... getcwd(3C)

getuid, geteuid, getgid, getegid: get real user,/	 g e t u i d ( 2 )
environment variable, getenv: return Fortran	 g e t e n v ( 3 F )

environment name, getenv: return value for .... getenv(3C)
real user, effective/ getuid, geteuid, getgid, getegid: get ..getuid(2)

user,/ getuid, geteuid, getgid, getegid: get real .... getuid(2)
setgrent, endgrent,/ getgrent, getgrgid, getgmam, .getgrent(3C)
endgrent,/ getgrent, getgrgid, getgmam, setgrent, ..getgrent(3C)
getgrent, getgrgid, getgmam, setgrent, endgrent,/ .getgrent(3C)

getlogin: get login name	 g e t l o g i n ( 3 C )
argument vector, getopt: get option letter from ..getopt(3C)

getopt: parse command options, getopt(l)
getpass: read apassword. ...getpass(3C)

process group, and/ getpid, getpgrp, getppid: get process, .getpid(2)
process, process group, and/ getpid, getpgrp, getppid: get ..getpid(2)
group, and/ getpid, getpgrp, getppid: get process, process ..getpid(2)

getpw: get name from UID. ..getpw(3C)

srand: simple random-number generator, rand, ...
Fortran vmiform random-number generator, /srand, brand:

semget: get aset of semaphores.

u l imi t (2)

. s t a t ( 2 )

. u s t a t ( 2 )

. g e t ( l )

ungetd)
getopt(3C)
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setpwent, endpwent,/ getpwent, getpwuid, getpwnam, getpwent(3C)
getpwent, getpwuid, getpwnam, setpwent, endpwent,/ getpwent(3C)

endpwent,/ getpwent, getpwuid, getpwnam, setpwent, getpwent(3C)
astream, gets, fgets: get astring from ..gets(3S)

and terminal settings used by getty. gettydefs: speed .... gettydefs(4)
modes, speed, and line/ getty: set terminal type, .... getty(lM)

ct: spawn getty to aremote terminal. ...ct(lC)
settings used by getty. gettydefs: sp^d and terminal .gettydefs(4)
getegid: get real user,/ getuid, geteuid, getgid	 g e t u i d ( 2 )

pututline, setutent,/ getutent, getutid, getutline, ..getut(3C)
setutent, endutent,/ getutent, getutid, getutline, pututline, ..getut(3C)

setutent,/ getutent, getutid, getutline, pututline
from/ getc, getchar, f̂ tc, getw: get character or word ..getc(3S)
convert/ ctime, localtime, gmtime, asctime, tzset:	 . . . . c t i m e ( 3 C )

setjmp(3C)
string, format of graphical/ gps: graphical primitive .... gps(4)

cflow: generate Cflow graph.

getut(3C)

setjmp, longjmp: non-local goto

cflo w ( l )
graph(lG)
graph(lG)
sagilG)

commands, graphics: access graphical and numerical .... graphics(lG)
/network useful with graphical commands	 s t a t ( l G )

/erase, hardcopy, tekset, td: graphical device routines and/ .gdev(lG)
.ged( lG)

primitive string, format of graphical files, /graphical ...gps(4)
format of graphical/ gps:	 graphical primitive string,	 .	 .	 .	 gps(4)

routines, toe:	 graphical table of contents	 .	 .	 .	 toc(lG)
g u t i l ( l G )

numerical commands, graphics: access graphical and .graphics(lG)
tplot(lG)

TTY-37 type-box. greek: graphics for the extended ...greek(5)
plot: graphics interface

subroutines, plot: graphics interface
macro package to typeset view graphs and slides, mv: troff ..mv(5)

. . g r e e k ( 5 )

. . g r e e k ( l )
file for apattern,	grep, egrep, fgrep: search a	 .	 .	 .	 grep(l)

/user,	 effective user, real	 group, and effective group/	 .	 .	 .	 getuid(2)
/getppid: get process, process group, and parent process IDs. .getpid(2)

chown, chgrp: ^ange owner or group	
endgrent, fgetgrent: get group file, /setgrent,

group: group file	
group: group file,

setpgrp: set process group ID	
id: print user and group IDs and names

real group, and effective group IDs. /effective user, ...getuid(2)
setuid, setgid: set user and group IDs.

newgrp: log in to anew group. ..
chown: change owner and group of afile
asignal to aprocess or agroup of processes, /send .... kill(2)

update, and regenerate groups of programs, /maintain, .make(l)
checkers, pwck, grpek: password/group file ... pwck(lM)

ssignal, gsignal: software signals
m o o : g u e s s i n g g a m e . . . .

gutil: graphical utilities.
DASI 300 and 300s/ 300, 300s:	handle special functions	 of	 .	 .	 .	 300(1)

2640 and 2621-series/ hp:	 handle special functions	 of	 HP	 .	 hp(l)
the DASI 450 terminal. 450:	 handle special functions	 of	 .	 .	 .	 450(1)

varargs:	 handle variable argument list.	 .	 varargs(5)
package, curses: CRT screen handling and optimization ...curses(3X)

graph: draw agraph
graph: draw agraph,

sag: system activity graph.

ged: graphical editor

gutil: graphical utilities

tplot: graphics filters

plot(4)
p lo t (3X)

extended TTY-37 type-box. greek: graphics for the ..
greek: select terminal filter.

chown( l )
getgrent(3C)
group(4)
group(4)
setpgrp(2)
i d ( l )

setuid(2)
n e w g r p ( l )
chown(2)

ssignal(3C)
moo(6)
gutil( lG)
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.nohup( l )

.gdev( lG)

.hsearch(3C)

.spel l ( l )

.spel l ( l )

.hsearch(3C)

.hsearch(3C)

. s c n h d r ( 4 )

. m e h d r ( 4 )

. l d f h r e a d ( 3 X )

. l dohseek (3X)

. l d s h r e a d ( 3 X )

. l dah read (3X )

.he lp( l )

. he lp ( l )

hangups and quits	
hardcopy, tekset, td:	
hash search tables, hsearch,
hashcheck: find spelling/ ...
hashmake, spellin, hashcheck:
hcreate, hdestroy: manage hash
hdestroy: manage hash search
header for acommon object
header for common object ..
header of acommon object . .
header of acommon object/
header of acommon object/
h e a d e r o f a m e m b e r o f a n / . .

help: ask for help	
help	
housekeeping	
HP 2640 and 2621-series/ hp: ..hp(l)
hp: handle special functions ..hp(l)
hpd, erase, hardcopy, tekset, ..gdev(lG)
hpsio: high performance .... hpsio(7)
hsearch, hcreate, hdestroy: ...hsearch(3C)

. . w u m p ( 6 )

. . t r i g h ( 3 M )

. . t r i g h ( 3 F )

. . h y p o t ( 3 M )

. . a b s ( 3 F )
iargc: number of command line .iargc(3F)
ichar, char: explicit Fortran/ ..ftype(3F)
icheck: display inode number. ..icheck(lM)
ID. diskusg: generate
id. /remove amessage queue, ..ipcrm(l)
id: print user and group IDs ..id(l)

. s e t p g r p ( 2 )

. i ssue(4 )
identify processes using a... fuser(lM)
identify SCCS files	 w h a t ( l )
idim: positive difference .... dim(3F)
idint, real, float, sngl, 	 f t y p e ( 3 F )

round(3F)

nohup: run acommand immune to
graphical device/ hpd, erase,

hcreate, hdestroy: manage
spell, hashmake, spellin,

find spelling errors, spell,
search tables, hsearch,

tables, hsearch, hcreate,
fi l e , s c n h d r : s e c t i o n

fi l e s , fi l e h d r : fi l e
file. Idfhread: read the file

/seek to the optional file
/read an indexed/named section

Idahread: read the archive

help: ask for
rc: command script for system

handle special functions of
of HP 2640 and 2621-series/

td: graphical device routines/
s e r i a l ,

manage hash search tables,
wump: the game of

sî , cosh, tanh:
dcosh, tanh, dtanh: Fortran

f u n c t i o n .
Fortran absolute value, abs,

arguments,
/sngl, dble, cmplx, dcmplx,

disk accounting data by user
semaphore set or shared memory

a n d n a m e s ,

setpgrp: set process group
issue : i s sue

fi l e o r fi l e / f u s e r :
w h a t :

intr insic/ dim, ddim,
dble, cmplx,/ int, ifix,

integer/ anint, dnint, nint,
id: print user and group

group, and parent process
group, and effective group
setgid: set user and group

sngl, dble, cmplx,/ int,
co re : fo rmat o f co re

crash: examine system
aimag, dimag: Fortran
nohup: run acommand

/strings from Cprograms to
f o r m a t t e r f o r t h e 5 . 2 5 a n d 8

checker for the 5.25 and 8
wd : d r i ve r f o r t he 5 .25

tp: driver for 5.25 and 8
x l : d r i ve r f o r t he 8

fi n e : f a s t
long numeric data in amachine

/tgoto, tputs: terminal
for formatting apermuted
■object/ Idtbindex: compute

ptx: permuted

rc(8)

hvmt- the-wumpus. . . .
hyperbolic functions. ..
hyperbolic intrinsic/ /cosh,
hypot: Euclidean distance
iabs, dabs, cabs, zabs:	 .

d i skusgUM)

I D
i d e n t i fi c a t i o n fi l e .

i d n i n t : F o r t r a n n e a r e s t
I D s a n d n a m e s . . . .

IDs. /get process, process ...getpid(2)
I D s . / e f f e c t i v e u s e r, r e a l . . . . g e t u i d ( 2 )

setuid(2)
ftype{3F)
core(4)
c rash( lM)

imaginary part of complex/ ...aimag(3F)
immune to hangups and quits. .nohup(l)
implement shared str ings. . . .xstr( lb)
i n c h d i s k s , f o r m a t :
i n c h d i s k s , f o r m a t e k : f o r m a t . . f o r m a t c k ( l M )
inch disks	
inch streaming tapes,
i n c h W i n c h e s t e r ( fi s k s

incremental backup,
independent fashion., /access ..sputl(3X)
independent operation/
index, /the macro package ...mptx(5)
index of symbol table entry of .ldtbindex(3X)

p t x ( l )

id ( l )

I D s . s e t u i d , . . . .
ifix, idint, real, float,
image file	
images	

. . f o r m a t ( l M )

wd(7)
tp(7)
xl(7)
fi n c ( l M )

termcap(3)

i n d e x
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Fortran substring,
acommon/ Idtbread: read an
Idshread, Idnshread: read an
Idsseek, Idnsseek: seek to an

and teletypes, last:
inittab: script for the

i n i t i a l i z a t i o n ,
init, tellnit: process control

/rc, powerfail: system
process, popen, pclose:

p r o c e s s .
c W: c l e a r

index: return location of .... index(3F)
indexed symbol table entry of .Idtbread(SX)
indexed/named section header/ .ldshread(3X)
indexed/named section of a/ ..ldsseek(3X)
indicate last logins of users ...last(lb)
init process
init, telinit: process control ...init(lM)

i n i t ( l M )
ini t ia l izat ion shel l scr ipts. . . .brc( lM)
initiate pipe to/from a
i n i t t a b : s c r i p t f o r t h e i n i t . . . . i n i t t a b ( 4 )

. . . c l r i ( l M )

. . . i n o d e ( 4 )

. . . i n o d e ( 4 )

. . . i c h e c k ( l M )

. . . s c a n f ( 3 S )

. . . u n g e t c ( 3 S )

in i t tab(4)

i n i t i a l i z a t i o n

popen(3S)

i -node .
i node : f o rma t o f an i node ,
inode	
inode number.	

i n o d e : f o r m a t o f a n

icheck: display
s s c a n f : c o n v e r t f o r m a t t e d
push character back into

to files, tee: copy
fread, fwrite: binary

s t d i o : s t a n d a r d b u f f e r e d
fi l e n o : s t r e a m s t a t u s

uustat: UUCP status

input, scanf, fscanf,
input stream, ungetc:
input to standard output and ..tee(l)
i n p u t / o u t p u t . . . .
input/output package
inquiries, /feof, clearerr,	 ....	 f e r r o r ( 3 S )
inquiry and job control	 u u s t a t ( l C )
inserv: inservice diagnostics.	 .	 .	 inserv(8)
in-service diagnostics
inservice diagnostics	 i n s e r v ( 8 )
i n s t a l l c o m m a n d s . . . .

instal l : instal l commands. . . . instal l ( lM)
install object files in binary ..cpset(lM)
int, ifix, idint, real, float, .... ftype(3F)

abs|3C)
i n tege r and base -64 ASCI I / . . . a64 l (3C)
integer functions, /dnint
integer part intrinsic .
i n t ege r, s t r t o l , . . . .
integers and long integers. ...l3tol(3C)
i n t e g e r s , / c o n v e r t b e t w e e n . . . l 3 t o l ( 3 C )
intelligent 8-channel serial. ...ios(7)
interactive conversion	 u n i t s ( l )
interactive message processing .mailx(l)

f sck ( lM)
err(7)
plot(4)
plot(3X)
termio(7)
tty(7)

interpolate smooth curve. ...spline! IG)
in terpre t ASA car r iage cont ro l .asa( l )

sno( l )
csh(lb)
pipe(2)

inter-process communication ..ipcs(l)
interprocess communication ..stdipc(3C)

sleep(l)
sleep(3C)

interval to single-user state. ..pwrtime(2m)
intrinsic function, aint	 a i n t ( 3 F )
intrinsic function, /dconjg: ...conjg(3F)
intrinsic function, dprod:
intrinsic function, /dsign:
intrinsic functions, /ddim.

fread(3S)
stdio(3S)

diag, ppdiag: run
i n s e r v :
i n s t a l l :

diag(8)

i n s t a l l ( l M )

directories, cpset:
sngl, dble, cmplx, dcmplx,/

a b s : r e t u r n

/164a: convert between long
nint, idnint: Fortran nearest
function, aint, dint: Fortran
atol, atoi: convert string to

/ltol3: convert between 3-byte
3-byte integers and long

i o s :
program, units:
system, mailx:

system consistency check and
err: error-logging

plot: graphics
plot: graphics

termio: general terminal
tty: controlling terminal

spline:
c h a r a c t e r s , a s a :

s n o : S N O B O L
syntax, csh: ashell (command

pipe: create an
facilities/ ipcs: report

package, stdipc: standard
suspend execution for an

sleep: suspend execution for
pwrtime: power recovery

dint: Fortran integer part
Fortran complex conjugate

double precision product
Fortran transfer-of-sign
idim: positive difference

integer absolute value

round(3F)
aint(3F)
strtol(3C)

interactive repair, /file
interface	
interface	
i n t e r f a c e s u b r o u t i n e s ,
interface	
interface	

interpreter	
interpreter) with C-like
interprocess channel. .

interval, sleep:
i n t e r v a l . . .

. . . d p r o d ( 3 F )

. . . s i g n ( 3 F )

. . . d i m ( 3 F )
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/logarithm, square root intrinsic functions	 e x p ( 3 F )
dmod: Fortran remaindering intrinsic functions, /amod, ...mod(3F)

Ue, lit: string comparision intrinsic functions. /Igt	 strcmp(3F)
datan2: Fortran trigonometric	 intrinsic functions. /atan2, .	 .	 .	 trig(3F)

dtanh: Fortran hyperbolic	 intrinsic functions, /tanh, .	 .	 .	 trigh(3F)
commands and application/ intro: introduction to 	 i n t r o ! 1 )

f o r m a t s , i n t r o : i n t r o d u c t i o n t o fi l e . . . . i n t r o ( 4 )
intro: introduction to games. ..intro(6)

miscellany, intro: introduction to 	 i n t r o ! 5 )
files, intro: introduction to special ..intro!?)

subroutines and libraries, intro: introduction to 	 i n t r o ! 3 )
calls, definitions, and error/	 intro: introduction to system	 .	 .	 intro!2)

maintenance commands,	 intro: introduction to system	 .	 .	 intro!IM)
maintenance procedures,	 intro: introduction to system	 .	 .	 intro!8)

application programs, intro:	 introduction	 to	 commands and	 .	 intro! 1)
intro:	 introduction	 to	 file formats. .	 .	 intro!4)
intro:	 introduction	 to	 games. ......	 intro!6)
intro:	 introduction	 to	 miscellany. ..	 .	 intro! 5)
intro:	 introduction	 to	 special files. .	 .	 intro!?)

and libraries, intro:	 introduction to subroutines .	 .	 .	 intro!3)
definitions, and error/ intro:	 introduction to system calls,	 .	 .	 intro!2)

maintenance commands, intro:	 introduction	 to	 system	 intro!IM)
maintenance/ intro:	 introduction	 to	 system	 i n t r o ! 8 )

ncheck: generate names from i-numbers	 n c h e c k ! l M )
function, suscmd:	 invoke Start-Up-Subsystem	 .	 .	 suscmd!8)

(SUS) log driver, suslog:	 invoke Start-Up-Subsystem	 .	 .	 suslog!8)
ioctl: control device	 i o c t l ! 2 )

serial, ios: intelligent 8-channel .... ios!?)
abort: generate an lOT fault	 a b o r t ! 3 C )

semaphore set or shared/ ipcrm: remove amessage queue, ipcrmil)
communication facilities/ ipcs: report inter-process .... ipcs!l)

random-number/ rand, srand, irand: Fortran uniform	 r a n d ! 3 F )
/islower, isdigit, isxdigit, isalnum, isspace, ispunct,/ ...ctype!3C)
isdigit, isxdigit, isalnum,/ isalpha, isupper, islower, .... ctype!3C)
/isprint, isgraph, iscntrl, isascii: classify characters. ...ctype!3C)

terminal, ttyname, isatty: find name of a	 t t y n a m e ! 3 C )
/ispunct, isprint, isgraph, iscntrl, isascii: classify/	 ctype!3C)
isalpha, isupper, islower, isdigit, isxdigit, isalnum,/ ...ctype!3C)
/isspace, ispunct, isprint, is^aph, iscntrl, isascii:/ .... ctype!3C)

transfer-of-sign/ sign, isign, dsign: Fortran	 s i g n ! 3 F )
isalnum,/ isalpha, isupper, islower, isdigit, isxdigit, .... ctype!3C)
/isalnum, isspace, ispunct, isprint, isgraph, iscntrl,/ .... ctype!3C)
/isxdigit, isalnum, isspace, ispunct, isprint, isgraph,/ .... ctype!3C)
/isdigit, isxdigit, isalnum, isspace, ispunct, isprint,/ .... ctype!3C)

Fortrjm. system: issue ashell command from ..system!3F)
system: issue ashell command	 s y s t e m ! 3 S )

issue: issue identification file	 i s s u e ! 4 )
fi l e , i s s u e : i s s u e i d e n t i fi c a t i o n . . . . i s s u e ! 4 )

isxdigit, isalnum,/ isalpha, isupper, islower, isdigit, .... ctype!3C)
/isupper, islower, isdigit, isxdigit, isalnum, isspace,/ ...ctype!3C)

news: print news items	 n e w s ! l )
functions. jO, jl, jn, yO, yl, yn: Bessel ..bessel!3M)

functions. jO, jl, jn, yO, yl, yn: Bessel .... bessel!3M)
bj: the game of black jack	 b j ! 6 )

functions. jO, jl, jn, yO, yl, yn: Bessel	 b e s s e H 3 M )
operator, join: relational database .... join!l)

/lrand48, nrand48, mrand48, jrand48, srand48, seed48,/ ...drand48!3C)
makekey: generate encrsmtion key	m a k e k e y ! ! )

. k i l l a l l ! l M )

. k i l l ! 2 )
killall: kill all active processes,

process or agroup of/ kill: send asignal to a
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kill: terminate aprocess	
killall: kill all active	

kmem: core memory	
lOdiag: perform automatic ...
13to l , l to l3 : conver t between . .
164a: convert between long ...
label checking, /labelit:	
labelit: copy file systems ....
l anguage , awk : pa t te rn . . . .
language, be:		
language preprocessor	

kiU( l )
k i U a l l ( l M )
mem(7)
10diag(8)
13tol(3C)
a641(3C)
volcopy(lM)
volcopy(lM)
a w k ( l )

p r o c e s s e s ,
m e m ,

level 0diagnostics.
3-byte integers and long/

integer and base-64/ a64l,
copy file systems with

with label checking, volcopy,
scanning and processing

arbitrary-precision arithmetic
epp: the C

command programming
troff: description of output
chargefee, ckpacct, dodisk,

sh l ; she l l
/jrand48, srand48, seed48,

object files,
object file. Idclose,

header of amember of an/
file for reading. Idopen,

common object file,
of floating-point/ frexp,

a c c e s s r o u t i n e s ,

of acommon object file,
name for common object file/

s e r i a l ,
line number entries/ Idlread,

number/ Idlread, Idlinit,
manipulate line niunber/
line number entries of a/

entries of asection/ Idlseek,
entries of asection/ Idrseek,

indexed/named/ Idshread,
indexed/named/ Idsseek,
file header of acommon/

object file for reading,
relocation entries of aj

indexed/named section header/
indexed/named section of a/

symbol table entry of object/
symbol table entry of a/

table of acommon object/
str ing,

l e n : r e t u r n

getopt: get option
lOdiag: perform automatic

simple lexical tasks,
generate programs for simple

update. Isearch,
comparision intrinsic/

comparision intrinsic/ Ige,
t o s u b r o u t i n e s a n d

relation for an object
portable/ ar: archive and

ulimit: get and set user
iarge: number of command

an out-going terminal
type, modes, speed, and

l ine : read one
common object file, linenum:

b e d )
cpp( l )

language, /standard/restricted .sh(l|
language	
last log in , monacct , nu l ladm, / . .
layer manager	
lcong48: generate uniformly/ ..
I d : l i n k e d i t o r f o r c o m m o n . . .
I d a c l o s e : c l o s e a c o m m o n . . . .
I d a h r e a d : r e a d t h e a r c h i v e . . .
Idaopen: open acommon object .
I d c l o s e , I d a c l o s e : c l o s e a . . . .
Idexp, modf: manipulate parts
Idfcn: common object file ... .
Idfhread: read the file header ..
Idgetname: retrieve symbol ...
Idhpsio: high performance ...
Idlinit, Idlitem: manipulate ...
Id l i tem: manipu la te l ine . . . .
Idlread, Idlinit, Idlitem:	
I d l s e e k , I d n l s e e k : s e e k t o . . . .
Idnlseek: seek to line number ..
Idnrseek: seek to re locat ion . . .
Idnshread: read an	
Idnsseek: seek to an	
Idohseek: seek to the optional
Idopen, Idaopen: open acommon
Idrseek, Idnrseek: seek to . . . .
Idshread, Idnshread: read an . .
Idsseek, Idnsseek: seek to an ..
Idtbindex: compute index of ..
I d t b r e a d : r e a d a n i n d e x e d . . .

Idtbseek: seek to the symbol ..
len: return length of Fortran ..
length of Fortran string	
letter from argument vector. ..
level 0diagnostics	
lex: generate programs for ...
lexical tasks, lex:		
Ifind: linear search and	

Ige, Igt, lie, lit: string 	
Igt, lie, lit: string 	
libraries, /introduction	
library, /find ordering	
library maintainer for 	
limits	
line arguments	
l i n e c o n n e c t i o n , / e s t a b l i s h . . .
line discipline, /set terminal ..
line	
l i n e n u m b e r e n t r i e s i n a . . . .

t roff(5)
acc tsh( lM)
shl ( l )
drand48(3C)
l d ( l )
ldclose(3X)
ldahread(3X)
ldopen(3X)
ldclose(3X)
fi-exp(3C)
ldfcn(4)
ldfhread(3X)
ldgetname(3X)
Idhpsio(lM)
ldlread(3X)
ldlread(3X|
ldlread(3X)
ldlseek(3X)
ldlseek(3X)
ldrseek(3X)
ldshread(3X)
ldsseek(3X)
ldohseek(3X)
ldopen(3X)
ldrseek(3X)
ldshread(3X)
ldsseek(3X)
ld tb index(3X)
ld tbread(3X)
ldtbseek(3X)
len(3F)
len(3F)
getopt(3C)
10diag<8)
l ex ( l )
l e x ( l )
lsearch(3C)
strcmp(3F) ●.
strcmp(3F)
intro(3)
lo rder ( l )
a r ( l )
u l imi t (2)
iargc(3F)
dial(3C)
g e t t y ( l M )
l ine( l )
l inenum(4)
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Id l readOX)
Idlseek(3X)
strip(l)

l i n e n u m b e r e n t r i e s o f a / . . . .
l i n e n u m b e r e n t r i e s o f a / . . . .
line number information from/
line numbering filter	
line of afile, cut: cut	
line printer, cancel:		
line printer daemon	
line printer	
line printer	
line printer spooler	
line: read one line	
linear search and update	
line*feeds	
l inenum: l ine number entr ies . .
l i nes common to two sor ted . .
lines	
lines in afile	
lines in asorted list	
lines of afile	
l i n e s o f o n e fi l e , / s a m e l i n e s . .
lines of several files or	

link and unlink system calls:	 . .
link editor for common object
l i n k e d i t o r o u t p u t . . . . . . . .
link files across file 	
link files symbolically	
link: link to afile	
link, or move files	
link to afile	
l i n k , u n l i n k : e x e r c i s e l i n k . . . .
l in t : aCprogram checker. . . .
list contents of directory.	 . . .
list contents of directoiy.	 . . .
l i s t f U e n a m e s a n d s t a t i s t i c s . .

/Idlinit, Idlitem: manipulate
Idlseek, Idnlseek: seek to

strip: strip symbol and
n l :

out selected fields of each
cancel requests to an LP

Ipd:
Ip: send requests to an LP

n l ( l )
c u t ( l )
cancel(l)
Ipd(lM)
Ip(l)
lp(7)Ip:
p r i n t ( l )
l ine(l)
lsearch(3C)
col ( l )
l inenum(4)
comm(l )
head(lb)
un iq ( l )
look( lb )
rev ( lb )
pasted)
paste(l)
l i n k ( l M )

print, Ipr:

Isearch, Ifind:
c o l : fi l t e r r e v e r s e

in acommon object file,
files, comm: select or reject

head: give first few
uniq: report repeated

look: find
r e v : r e v e r s e

of several files or subsequent
subsequent/ paste: merge same

link, unlink: exercise
fi les . I d :

a.out: common assembler and
systems, slink:

l d ( l )
a.out(4)
sl ink(2)
s l n d )
Unk(2)

s i n :

cp(l)cp. In, mv: copy,
l i n k :

and unlink system calls.
l ink(2)
l i n k ( l M )
l i n t ( l )
Isd)I s :
Is( lb)
f f ( l M )
look( lb)
nl ist(3C)
ba d l i s t ( l M )
n m ( l )
checklist(4)
varargs(5)
vpr in t f (3S)
vprintf(3X)
xargs( l )

I s :

for afile system, ff:
look: find lines in asorted

nlist: get entries from name
badlist: produce a

nm: print name
by fsck. checklist:

handle variable argument
output of avarargs argument
output of avarargs argument

xargs: construct argument
a s ,

intrinsic/ Ige, Igt,
intrinsic/ Ige, Igt, lie,

files, cp.
Processor, skyload:

tzset: convert date/ ctime,
manual for program, whereis:

i n d e x : r e t u r n
end, etext, edata: last

memory, plock:
exclusive file regions for/

fi l e s ,
l o c k f : r e c o r d

file regions for/ lockf,
aloglO,/ exp, dexp, cexp,

Start-Up-Subsystem (SUS)
cns_filter: console

l i s t .
l i s t .
l i s t o f b a d b l o c k s f o r d r i v e . . . .

list of common object file. ...
list of file systems processed ..
list, varargs:		
list, /print formatted	
list, /print formatted	
list(s) and execute command. ..
Ijas: common assembler	
lie, lit: string comparision ...
lit: string comparision	
In, mv: copy, link, or move ...
load the SKY F loat ing Poin t . .
localtime, gmtime, asctime, ...
locate source, binary, and or ..
location of Fortran substring,
locations in program	
lock process, text, or data in ..
lockf, locking: provide	
l o c k f : r e c o r d l o c k i n g o n . . . .
locking on files	
locking: provide exclusive ...
log, alog, dlog, clog, loglO, ...
log driver, suslog: invoke ...
log filter	

as(l)
strcmp(3F)
strcmp(3F)
cp(l)
skyloaddM)
ctime(3C)
whereis( lb)
index(3F)
end(3C)
plock(2)
lockf(2)
lockf(3X)
lockf(3X)
lockf(2)
exp(3F)
suslogiS)
cns_fi l te rUM)
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gamma: log gamma function,
newgrp: log in to anew group,

exponential, logarithm,/ exp, log, loglO, pow, sqrt:
utility, logalert: error log threshold analysis

/cexp, log, alog, dlog, clog,	 loglO, aloglO, dloglO, sqrt,/	 .	 .	 exp(3F)
logarithm, power,/ exp, log,	 loglO, pow, sqrt: exponential,	 .	 .	 exp(3M)

analysis utility, logalert: error log threshold ..logalert(lM)
alertmesg: logalert summary message file. .alertmesg(4)
threshold -logalert threshold file	 t h r e s h o l d ( 4 )

/loglO, pow, sqrt: exponential,	 logarithm, power, square root/	 .	 exp(3M)
csqrt: Fortran exponential,	 logarithm, square root/ /dsqrt,	 .	 exp(3F)

errpt: process areport of logged errors. ...
getlogin: get login name	
logname: get login name	

cuserid: get character login name of the user
logname: return login name of user,
passwd: change login password. ..

login: sign on. ...
setting up an environment at login time, profile: .

last: indicate last logins of users and teletypes. ..iast(lb)
logname: get login name. ..

user, logname: return login name of .logname(3X)
a64l, 164a: convert between long integer and base-64 ASCII/ a64l(3C)

between 3-byte integers and long integers. /ltol3: convert ..13tol(3C)
sputl, sgetl: access long numeric data in amachine/ sputl(3X)

setjmp, longjmp: non-local goto,
for an object library, lorder: find ordering relation

mklost-l-found: make alost-ffound directory for fsck. ,mklost-t-found(l)
nice: run acommand at low priority. ...

cancel: cancel requests to an LP line printer.
Ip: send requests to an LP line printer.

Ip: line printer,
disable: enable/disable LP printers, enable	 e n a b l e ! 1 )

Apshut, Ipmove: st^/stop the	 LP request scheduler and	 move/	 Ipsched(lM)
accept, reject: allow/prevent	 LP requests	 a c c e p t ( l M )

line printer.	 Ip: send requests to an LP	 .	 . .lp(l)
Ipadmin: configure the	 LP spooling system	 I p a d m i n ( l M )

Ipstat: print	 LP status information	 I p s t a t ( l )
spooling system, Ipadmin: configure the LP ... Ipadmin!IM)

Ipd: line printer daemon	 l p d ! l M )
request/ Ipsched, Ipshut, Ipmove: start/stop the LP ... lpsched!lM)

print,	 Ipr: line printer spooler	 p r i n t ! 1 )
start/stop the LP request/ ipsched, Ipshut, Ipmove:	 .... lpsched!lM)

LP request scheduler/ Ipsched, Ipshut, Ipmove: start/stop the .lpsched!lM)
information.	 Ipstat: print LP status	 I p s t a t ! ! )

jrand48,/ drand48, erand48, lrand48, nrand48, mrand48, .,drand48!3C)
directory. Is: list contents of	
directory. Is: l ist contents of ....

and update. Isearch, Ifind: linear search
pointer. Iseek: move read/write file

bi twise/ and, or, xor, not , Ish i f t , rsh i f t : For t ran . . .
integers and long/ l3tol, ltol3: convert between 3-byte

m 4 : m a c r o p r o c e s s o r . . . .
/access long numeric data in amachine independent fashion.. .sputl!3X)

values: machine-dependent values. ...values!5)
permuted index, mptx: the	 macro package	 for formatting a	 mptx!5)
documents, mm: the MM	 macro package	 for formatting	 .	 mm!5)
mosd: the OSDD adapter	 macro package	 for formatting/	.	 mosd!5)

graphs and slides, mv: troff	 macro package	 to typeset view	 .	 mv!5)
m4: macro processor

gamma!3M)
newgrp ! ! )
exp!3M)
logalert! !M)

. e r r p t ! ! M )

.ge t l og in !3C)

. l o g n a m e ! ! )

. cuser id !3S)

.logname!3X)

. p a s s w d ! ! )
. l og i n ! ! )
. p r o fi l e ! 4 )

logname!!)

.setjmp!3C)

. l o r d e r ! ! )

nice!!)
cancel!!)
I p ! ! )
lp!7)

Is ! ! )
. l s ! ! b )
. l sea rch !3C)
. l s e e k ! 2 )
. b o o l ! 3 F )
. l 3 t o l ! 3 C )
. m 4 ! ! )

. m 4 ! ! )
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macros for formatting entries
macros for formatting papers,
macros, /print/check documents mm(l)
macros	

mail, mail, rmail, small:	 .	 .
mail, rmail, small: send mail
m a i l t o u s e r s o r r e a d m a i l . .
mailx: interactive message .
m a i n m e m o r y a l l o c a t o r. . .
main memory allocator. ..
maintain, update, and ...
maintainer for portable/ ..
m a i n t e n a n c e c o n u n a n d s . . .

maintenance procedures. ..
make adelta (change) to an
make adirectory	
make adirectory, or aspecial
make a lost+found d i rectory
make aunique file name. ..
make: maintain, update, and
make output single spaced. .
make posters		
makekey: generate encryption
mallinfo: fast main memory/
malloc, free, realloc, calloc: .
malloc, free, realloc, calloc, .
mallopt, mallinfo: fast main/
man: macros for formatting
man: print entries in this ..
manage binary search trees,
manage hash search tables. .
manager	

. m a n ( 5 )

. m e ( 5 )
i n t h i s m a n u a l , m a n :

m e :

f o r m a t t e d w i t h t h e M M
ms: text formatt ing

send mail to users or read
to users or read mail,

mail, rmail, small: send
processing system,

malloc, free, realloc, calloc:
/mallopt, mallinfo: fast

regenerate groups of/ make:
ar: archive and library

intro: introduction to system
intro: introduction to system

s e e s fi l e , d e l t a :
m k d i r :

or ordinary file, mknod:
f o r f s e k . m k l o s t + f o u n d :

mktemp:
regenerate groups of/

s s p :
b a n n e r :

key.
/realloc, calloc, maUopt,
main memory allocator,

mallopt, mallinfo: fast main/
malloc. free, realloc, calloc,

e n t r i e s i n t h i s m a n u a l ,
m a n u a l ,

tsearch, tdelete, twalk:
hsearch, hcreate, hdestroy:

shl: shell layer
spool: spool queue

spool system device table
records, fwtmp, wtmpfix:

of/ Idlread, Idlinit, Idlitem:
frexp, Idexp, modf:

locate source, binary, and or
man: print entries in this

for formatting entries in this
a s c i i :

fi l e s , d i f f m k :
u m a s k : s e t fi l e - c r e a t i o n m o d e

set and get file creation
an error message file by

t a b l e , m a s t e r :
i n f o r m a t i o n t a b l e ,

reguleu- expression compile and
m a t h :

c o n s t a n t s ,

eqn, neqn, checkeq: format
f u n c t i o n ,

d m a x l : F o r t r a n m a x i m u m - v a l u e /
d m a x l : F o r t r a n / m a x ,

m a x , m a x O , a m a x O ,
/maxi , amaxl , dmaxl : For t ran

. m s ( 5 )

. m a i l ( l )

. m a i l ( l )

. m a i l ( l )

. m a i l x ( l )

. m a l l o c O O

. m a l l o c O X )

. m a k e ( l )

. a r ( l )

. i n t r o ( l M )

. i n t r o ( 8 )

. d e l t a ( l )

. m k d i r ( l )

. m k n o d ( 2 )

.mklost-t- found! 1]

.mktemp(3C)

. m a k e ( l )

. ssp( lb )
.banner! 1)
. m a k e k e y ! ! )
. m a l l o c ! 3 X )
.ma l l oc !3C)
. m a l l o c ! 3 X )
. m a l l o c ! 3 X )
. m a n ! 5 )
. m a n ( l )
. t sea rch !3C)
.hsearch !3C)
. s h l ! l )
.spool ! ! )
.spooldev!lM)

manager	

manager, spooldev:
manipulate connect accounting .fwtmp!IM)
manipulate line number entries .ldlread!3X)
manipulate par ts of / . . . .
manual for program, whereis:
manual	
m a n u a l , m a n : m a c r o s . . .
map of ASCII character set. ..ascii(5)
m a r k d i f f e r e n c e s b e t w e e n . . . d i f f m k ! ! )

umask ! ! )
umask(2)

.frexp! 3C)

.whereis! !b)

. m a n ! ! )

. m a n ! 5 )

mask	
m a s k , u m a s k :
massaging Csource, /create ..mkstr!!b)
m a s t e r d e v i c e i n f o r m a t i o n . . . m a s t e r ( 4 )
m a s t e r : m a s t e r d e v i c e . . .

match routines, regexp:	 . .
m a t h f u n c t i o n s a n d c o n s t a n t s ,
m a t h : m a t h f u n c t i o n s a n d . . . m a t h ( 5 )
mathemat ical text for nroff or / .eqn(! )
matherr: error-handl ing . . . . matherr!3M)
max, maxO, amaxO, max!, amaxl, max!3F)
maxO, amaxO, max ! , amax l , . .max (3F )
max ! , amax l , dmax l : Fo r t r an / .max !3F )
m a x i m u m - v a l u e f u n c t i o n s . . . . m a x ( 3 F )

. m a z e ( 6 )

. m a z e ( 6 )

. m a s t e r ( 4 )

. r e g e x p ! 5 )

. m a t h ( 5 )

maze: generate amaze,
maze	

m c l o c k : r e t u r n F o r t r a n t i m e . . m c l o c k ! 3 F )
m e m , k m e m : c o r e m e m o r y. . . . m e m ! 7 )

maze: generate a
accounting.
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memcpy, memset: memory/
memset: memory/ memccpy,

operations, memccpy, memchr,
memccpy, memchr, memcmp,

free, reaUoc, calloc: main
mallopt, mallinfo: fast main

s h m c t l ; s h a r e d

queue, semaphore set or shared
mem, kmem; core

memcmp, memcpy, memset:
shmat, shmdt: shared

lock process, text, or data in
shmget: get shared

/memchr, memcmp, memcpy,
s o r t : s o r t a n d / o r
files, acctmerg:

files or subsequent/ paste:

msgctl:
alertmesg: logalert summary

m k s t r : c r e a t e a n e r r o r
m a i l x : i n t e r a c t i v e

msgget: get
or shared/ ipcrm: remove a

operations, msgsnd, msgrcv:
and disperse compiler error

mesg: permit or deny
sys_nerr: system error

dminl: Fortran minimum-value/
dminl : For t ran/ min,

min, minO, aminO,
/min i , amin l , dmin l : For t ran

memccpy, memchr, memcmp, ..memoryOC)
memchr, memcmp, memcpy, ..memoryisC)
memcmp, memcpy, memset: memory memory(3C)
memcpy, memset: memory/ ...memory(3C)
memory allocator, malloc, ...malloc(3C)
memory allocator, /calloc,	 . . .malloc(3X)
memory control operations. ..shmctl(2)
memory id. /remove amessage .ipcrm(l)
memory	
memory operations, /memchr,
memory operations	
memory, plock:	
memory segment	
memset: memory operations,
merge files	
merge or add total accounting .acctmerg(lM)
merge same lines of several ...pasted)
mesg: permit or deny messages. mesg(l)
message control operations,
message file	
message file by massaging C/
message processing system,
message queue	
message queue, semaphore set .ipcrmd)
message send and receive ...msgop(2)
messages, error: analyze .... errord)

. m e s g d )

. p e r r o r ( 3 C )
min, minO, aminO, mini, aminl, .min(3F)
m i n O , a m i n O , m i n i , a m i n l , . . . m i n ( 3 F )
mini, aminl, dminl: Fortran/ ..min(3F)
minimum-value funct ions. . . .min(3F)
mkdir: make adirectory	 m k d i r ( l )
m k f s , m k f s 5 1 2 : c o n s t r u c t a . . . m k f s ( l M )
mkfs512: construct afile . . . . mkfsdM)
mklost+found: make a	 m k l o s t + f o u n d d )
mknod: build special file	 m k n o d d M )
mknod: make adirectory, or a.mknod(2)
mkstr: create an error message .mkstr(lb)
mktemp: make aunique fUe ..mktemp(3C)
MM macro package for .. . . mm(5)
MM macros, /p r in t /check . . .nun( l )
mm, osdd, checkmm: print/check mm(l)
mm: the MM macro package for nun(5)
mmt , mv t : t ypese t documents , .nun t ( l )
mnttab: mounted fUe system
mod, amod, dmod: Fortran
mode	
mode mask	
mode of file.	
mode, single: go	
modes, speed, and line/ ..
modest-sized programs,
modf: manipulate parts of
m o d i fi c a t i o n t i m e s o f a fi l e ,
m o d i fi c a t i o n t i m e s . . . .
monacct, nulladm, prctmp,/
monitor: prepare execution
mon i to r uucp ne twork . . .
moo: guessing game	 m o o ( 6 )

. m e m ( 7 )

. m e m o r y ( 3 C )

.shmop(2)

.plock(2)

.shmget(2)

.memory(3C)

. s o r t d )

. m s g c t l ( 2 )

.alertmesg(4)

. m k s t r ( l b )

. m a i l x d )

. m s g g e t ( 2 )

messages	
messages, /ermo, sys_errlist.

file system,
system, mkfs,

lost+found directory for/

special or ordinary file,
file by massaging Csource,

n a m e ,

formatting docviments. mm: the
documents formatted with the

documents formatted with the/
formatting documents,
viewgraphs, and slides,

t a b l e ,
remaindering intr insic/

chmod: change
u m a s k : s e t fi l e - c r e a t i o n

chmod: change
from multi-user to single-user

getty: set terminal type,
bs: acompiler/interpreter for
floating-point/ fi*exp, Idexp,

touch: update access and
ut ime: se t fi le access and

/ckpacct, dodisk, lastlogin,
profile,
u u s u b :

. m n t t a b ( 4 )

. m o d ( 3 F )

. c h m o d ( l )

. u m a s k ( l )

. c h m o d ( 2 )

. s i n g l e ( l M )

. g e t t y ( l M )

. b s ( l )

.frexp(3C)

. t o u c h ( l )

. u t i m e < 2 )

. a c c t s h ( l M )

. m o n i t o r ( 3 C )

. u u s u b ( l M )
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more, page: file perusal . . . .
mosd: the OSDD adapter macro
motion, curses: screen	
mount afile system	
m o u n t a n d d i s m o u n t H i e . . . .
mount and unmount directorys .
mount and unmount directorys .
m o u n t : m o i m t a fi l e s y s t e m . . .
mount table	
m o u n t , u m o u n t : m o u n t a n d . .
mounted directory table	
mo\mted file system table. ...
move adirectory	
move files	

move read/write file pointer. ..
move requests, /start/stop ...
mptx: the macro package for ..
mrand48, jrand48, srand48,/ ..
ms : t ex t f o rma t t i ng mac ros . . .
msgctl : message control . . . .
msgget: get message queue. . .
msgrcv: message send and ...
msgsnd, msgrcv: message send .
mult i-user to single-user . . . .
mv: copy, link, or move files. ..
mv: troff macro package to ...
mvdir: move adirectory	
mvt: typeset documents, . . . .
ncheck: generate names fi'om ..
nearest integer functions. ...
nec —	

neqn, checkeq: format	
neqn. /special character . . . .
network useful with graphical
network	
newform: change the format of .
newfs: construct afile	
newgrp: log in to anew group. .
news items	

news: print news items	
nice: change priority of a....
n i c e : r u n a c o m m a n d a t l o w . .
n in t , i dn in t : Fo r t ran neares t . .
nl : l ine numbering filter. . . . .
n l is t : ge t ent r ies f rom name . .
nm: print name list of common .
nohup: run acommand immune to
non-local goto	
not, Ishift, rshift: Fortran
notification	
nrand48, mrand48, jrand48,/
nroff or troff. /checkeq:
nroff or troff. 	
n r o f f , t r o f f : f o r m a t o r . .
nroff/troff, tbl, and eqn
null file	
null: the null file	
nulladm, prctmp, prdaily,/
numbering filter	
n u m e r i c d a t a i n a m a c h i n e /

more( lb)
mosd(5)
curses(Sb)
mount(2)
mount! IM)
rmnt(2)
r m o u n t ( l M )
mount(2)
s e t m n t ( l M )
mount! IM)
rmnt tab(4)
mnt tab(4)
mvdir! IM)

filter for crt viewing,
package for formatting/

functions with optimal cursor
m o u n t :

system, mount, umount:
across file/ rmnt, urmnt:

across file/ rmount, urmount:

s e t m n t : e s t a b l i s h
dismount file system,

r m n t t a b :
m n t t a b :

m v d i r :

cp, In, mv: copy, link, or
Iseek :

the LP request scheduler and
formatting apermuted index.

/erand48, lrand48, nrand48.

cp !D
lseek!2)
lpsched!lM)
mptx!5)
drand48!3C)
ms!5)
msgctl!2)
msgget!2)
msgop!2)
msgop!2)
single! IM)

operations,

receive operations, msgsnd,
and receive operations,

mode, single: go from
cp, In,

typeset view graphs and/

viewgraphs, and slides, mmt,
i - n u m b e r s .

/dnint, nint, idnint: Fortran

cp!D
mv!5)
m v d i H l M )
m m t ! l )
ncheck ! lM)
round!3F)
nec!7)
eqn!D
eqnchar!5)
s t a t ! l G )
u u s u b ! l M )
newfo rm! ! )
n e w f s ! l M )
newgrp ! ! )
news! ! )
news!!)
nice!2)
nice!!)
round!3F)

mathematical text for/ eqn,
definitions for eqn and

c o m m a n d s , s t a t : s t a t i s t i c a l
uusub: monitor uucp

a t e x t fi l e ,

system,

news: print

process ,
p r i o r i t y,

integer/ anint, dnint.
n l ! ! )
nl ist !3C)
n m ! ! )
nohup ! ! )
setjmp!3C)

. b o o l ! 3 F )

. p w m o t e ! 2 )

.drand48!3C)

. e q n ! ! )

l i s t .
object file,

hangups and quits,
setjmp, longjmp:

bitwise boolean/ and, or, xor,
pwmote: power recovery

drand48, erand48, lrand48,
f o r m a t m a t h e m a t i c a l t e x t f o r

t b l : f o r m a t t a b l e s f o r
typeset text,

c o n s t r u c t s , d e r o f f : r e m o v e
nudl : the

t b l ! ! )
. n r o f fi ! )
. d e r o f f ! ! )
. n u l l ! ? )
. n u U ! 7 )
. a c c t s h ! ! M )/dodisk, lastlogin, monacct,

n l : l i n e

sputl, sgetl: access long
nl ! ! )

.sput l !3X)
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graphics: access graphical and
I d f c n : c o m m o n

dump selected parts of an
Idopen, Idaopen: open acommon

number entries of acommon
Idaclose: close acommon

the fUe header of acommon
of asection of acommon

file header of acommon
of asection of acommon

section header of acommon
s e c t i o n o f a c o m m o n

index of symbol table entry of
symbol table entry of acommon

the symbol table of acommon
number entries in acommon

nm: print name list of common
information for acommon

section header for acommon
line number information from

entry, /symbol name for common
format, syms: conunon
file header for common

directories, cpset: install
Id: link editor for common

print section sizes of common
find ordering relation for an

/the printable strings in a

n u m e r i c a l c o m m a n d s . . .
object file access routines,
object file, dump:	 . . . .
object file for reading. ..
object file function, /l ine .
object file. Idclose, ....
object file. Idfhread: read
object file, /number entries
object file, /to the optional
object file, /entr ies . . . .
object file, /indexed/named
object file, /indexed/named
object file, /compute ...
object file, /read an indexed ..ldtbread(3X)

. . l d t b s e e k ( 3 X )
.	 .	 linenum(4)
.	 .	 nm(l)
.	 .	 reloc(4)
.	 .	 scnhdr(4)

object file, /strip symbol and .	 .	 strip! 1)
object file symbol	 table
object file symbol	 table
object files, filehdr:	 . . .
object files in binary ...
object files	
object files, size:	
object library, lorder:	 .	 .
object, or other binary, file,
octal dump	
od: octal dump	

. .g raph i cs ( lG )

. . l d f c n ( 4 )

. . d u m p ( l )

. . ldopen(3X)

. . I d l r e a d ( 3 X )
. . l d c l o s e ( 3 X )
. . l d f h r e a d ( 3 X )
. . l d l s e e k ( 3 X )
. . l d o h s e e k ( 3 X )
. . l d r s e e k ( 3 X )
. . I d s h r e a d ( 3 X )
. . l d s s e e k ( 3 X )
. . l d t b i n d e x ( 3 X )

object file, /seek to ...
object file, linenum: line .
object file	
object file, /relocation ..
object fi le, scnhdr: . . . .

. . ldgetname(3X)

. . s y m s ( 4 )
. . f a e h d r ( 4 )
. . c p s e t ( l M )

l d ( l )
. . s i z e ( l )
. . l o r d e r ! 1 )
. . s t r i n g s ! l b )
. . o d ! D
. . o d ! l )

on/off read after write check ..verify!lM)
open acommon object file for .ldopen!3X)

. . . f o p e n ! 3 S )

. . . d u p ! 2 )
open for reading or writing. ..open!2)
open: open for reading or ... .open!2)
operating system profiler.	 . ..prf!7)
operating system profiler.	 . ..profiler! IM)
operating system. SYSIDENT: .sysident!4)
operation routines, /tgoto, ...termcap!3)
operations, memccpy, memchr, .memory!3C)
operations
operations, msgsnd, msgrcv: ..msgop!2)

semctl!2)
semop!2)
shmctl!2)
shmop!2)

operations, /strpbrk, strspn, ..string!3C)
operator	
optimal access time	
o p t i ma l c i u * so r mo t i o n . . . .
optimization package, curses:	 . c u r s e s ! 3 X )
option letter from argument ..getopt!3C)
optional file header of a.... ldohseek!3X)

. f c n t l ! 5 )

. s t t y ! D

. g e t o p t ! ! )
. b o o l ! 3 F )

ordering relation for an .... lorder!!)
ordinary file, mknod: make ...mknod!2)

od :

for device, verify: turn
reading. Idopen, Idaopen:

fopen, freopen, fdopen:
dup: duplicate an

o p e n :
w r i t i n g ,

p r f :
/prfdc, prfsnap, prfpr:

date and release number of the
tputs: terminal independent

memcmp, memcpy, memset: memory
msgctl: message control

message send and receive
semctl: semaphore control

semop: semaphore
shmctl: shared memory control
shmat, shmdt: shared memory

strcspn, strtok: string
join: relational database

dcopy: copy file systems for
c u r s e s : s c r e e n f u n c t i o n s w i t h

CRT screen handling and
vector, getopt: get

common/ Idohseek: seek to the
fcntl: file control

stty: set the
getopt: parse command

Fortran bitwise boolean/ and,
object library, lorder: find
adirectory, or aspecial or

open as t ream. . .
open file descriptor

. m s g c t l ! 2 )

operations
operations
operat ions
operat ions

. j o i n ! ! )

.dcopy ! !M)

.cu rses !3b )

options	
opt ions for aterminal . .
options	
or, xor, not, Ishift, rshift:
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OSDD adapter macro package for mosd(5)
osdd, checkmm: print/check ..mm(l)
out-going terminal l ine/ .... dial(3C)

t e e d )
a . o u t ( 4 )
u l ( l b )
troff(5)
vprintf(3S)
vpr in t f (3X)
printf(3S)
ssp(lb)
a c c t d M )
chown(2)
chown( l )
pack(l)
curses(3X)
mptx(5)
m m ( 5 )
mosd(5)
sar ( lM)
stdio(3S)
stdipc(3C)
mv(5)
packsfd)
more( lb)
4014U)
me(5)
getpid(2)
getopt ( l )
d k p a r t ( l M )
passwd(l)
passwd(4)
putpwent(3C)
passwd(4)
getpass(3C)
getpwent(3C)
passwdd)
pwck(lM)
pas ted )
basenamed)
getcwd(3C)
g repd )
a w k d )
pause(2)

PC-DOS to UNIX file transfer. .pcdsk(l)
pcdsk: PC-DOS to UNIX file ..pcdsk(l)

popen(3S)
pdpll, u3b, u3b5, vax: provide .machid(l)

10diag(8)
hpsio(7)
Idhpsio(lM)
mesg( l )
mptx(5)
p t x d )
acct(4)
acc tcms( lM)
perror(3C)
moredb)
p g d )
pgU)

formatting/ mosd: the
documents formatted with/ mm,

d i a l ; e s t a b l i s h a n

tee: copy input to standard
a s s e m b l e r a n d l i n k e d i t o r

u l : u n d e r l i n e

troff: description of
/vsprintf: print formatted
/vsprintf: print formatted

sprintf: print formatted
ssp: make

/acctdusg, accton, acctwtmp:
chown: change

chown, chgrp: change

handling and optimization
permuted/ mptx: the macro

d o c u m e n t s , m m : t h e M M m a c r o
mosd: the OSDD adapter macro

sadc: system activity report
standard buffered input/output

interprocess communication
a n d s l i d e s , m v : t r o f f m a c r o

uncompress sparse file,
crt viewing, more,

4 0 1 4 t e r m i n a l . 4 0 1 4 :
me: macros for formatting

process, process group, and
getopt :

dkpart: set/calculate disk

output and to files	
output, a.out: common	
output for aterminal	
output Ismguage	
output of avarargs argument/ .
output of avarargs argument/ .
output, printf, fprintf	
output single spaced	
overview of accounting and/ ..
owner and group of afile. ...
owner or group	
pack: compress files	
package, curses: CRT screen ..
package for formatt ing a. . . .
package for formatting	
package for format t ing/ . . . .
package, sal, sa2	
package, stdio:		
package, stdipc: standard ...
package to typeset view graphs .
packsf, unpacks!: compress and .
page: file perusal filter for ...
paginator for the TEKTRONIX
papers	
parent process IDs. /get ....
parse command options	
partition sizes	
passwd: change login password,
passwd: password file	
password file entry	
password file	
password	
password, /getpwnam, setpwent,
password	
password/group file checkers. ..
paste: merge same lines of ...
path names, basename	
path-name of current working
pattern, grep, egrep,	
pattern scanning and 	
pause: suspend process until ..

putpwent: write
passwd:

getpass: read a
endpwent, fgetpwent: get

passwd: change login
pwck, grpck:

several files or subsequent/
dimame: deliver portions of

directory, getcwd: get
fgrep: search afile for a

processing language, awk:
signal,
pcdsk:

t r a n s f e r ,
a p r o c e s s , p o p e n ,

truth value about your/ 68000,
diagnostics. lOdiag;

hpsio: high
Idhpsio: high

m e s g :

macro package for formatting a
p tx :

f o r m a t , a c c t :
acctcms: conunand summary from

sys_nerr: system error/
viewing, more, page: file

terminals, pg: file
s c r e e n t e r m i n a l s .

pclose: initiate pipe to/from

perform automatic level 0
performance serial.	 . . .
performance serial.	 . . .
permit or deny messages,
permuted index, mptx: the
permuted index	
per-process accounting file
per-process accounting/
perror, ermo, sys_errlist, .
perusal filter for crt ...
perusal filter for screen
pg: file perusal filter for
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phototypesetter simulator,
pieces	
pipe: create an interprocess
pipe to/from aprocess. ..
plock: lock process, text, or
plot: graphics interface,
plot: graphics interface ..
pointer in astream, /rewind,
pointer	
popen, pclose: initiate pipe
portable archives, /archive
portions of path names,
positive difference intrinsic
posters	
pow, sqr t : exponent ia l , . .
power, square root functions
power fa i l : sys tem/ . . . .
ppdiag: run in-service ..
pr: print files	
prctmp, prdaily, prtacct,/ .
prdaily, prtacct, runacct,/
precision product intrinsic
prepare constant-width text
prepare execution profile,
preprocessor	
previous get of an SCCS file,
prf: operating system	 . .
prfdc, prfsnap, prfpr:	 . .
prfld, prfstat , pr fdc, . . .
prfpr: operating system/ .
prfsnap, prfpr: operating .
prfstat, prfdc, prfsnap, ..
primitive string, format of
primitive system data types,
print an SCCS file	
print and set the date. . .
print calendar	
pr int checksum and block count sum(l)
print current SCCS file ...
print entries in this manual,
print files	
print files	
print formatted output of a/
print formatted output of a/
print formatted output. ..
print LP status information,
print, Ipr: l ine printer ...
print name list of common .
print name of current UNIX
print news items	
print process accounting ..
print section sizes of common
print user and group IDs and
printable strings in aobject, ..strings!lb)
print/check documents
printer, cancel:	 .	 .
printer daemon. ..
printer. Ip:	 . . . .
printer	
printer spooler. . .

t c : . t e d )
. s p l i t ( l )
.pipe(2)
. p o p e n ( 3 S )
.plock(2)
.p lo t (4)
.p lot (3X)
. f seek (3S)
. l s e e k ( 2 )
.popen (3S)
■a r ( l )
. b a s e n a m e ( l )
. d i m ( 3 F )
. b a i m e r ( l )
. e x p ( 3 M )
.exp(3M)
. b r c ( l M )
.diag(8)

split: split afile into
c h a n n e l ,

popen, pclose: initiate
data in memory,

s u b r o u t i n e s ,

ftell: reposition afile
I s e e k : m o v e r e a d / w r i t e fi l e

to/from aprocess,
and library maintainer for

basename, dirname: deliver
functions, dim, ddim, idim:

b a n n e r : m a k e

logarithm,/ exp, log, loglO,
/sqrt: exponential, logarithm,

bre, bcheckrc, rc,
diagnostics, diag.

p r ( l )
/lastlogin, monacct, nuUadm,

/monacct, nulladm, prctmp,
function, dprod: double

for troff. cw, checkew:
m o n i t o r :

epp: the Clanguage
unget: undo a

profiler,
operating/ prfld, prfstat,

prfsnap, pr^r: operating/
/prfstat, prfdc, prfsnap,

system/ prfld, prfstat, prfdc,
prfpn operating/ prfld,

graphical/ gps: graphical
types:

. a c c t s h ( l M )

. a c c t s h ( l M )

.dprod(3F)

. c w ( l )

. m o n i t o r ( 3 C )

. c p p ( l )

. u n g e t ( l )

.p r f (7 )

.profi ler( lM)
.p rofi le r ( lM)
.p rofi l e r ! IM )
. p rofi l e r ! IM )
.profilerjlM)
- g p s ! 4 )
. t y p e s ! 5 )
. p r s ! l )
. d a t e ! l )
. c a l ! l )

p r s :
d a t e :

c a l :
o f a fi l e , s u m :

editing activity, sact:
m a n :

c a t : c o n c a t e n a t e a n d

. s a c t ! l )

. m a n ! l )

. c a t ! l )
p r !Dp r :

vprintf, v^rintf, vsprintf:
vprintf, vprintf, vsprintf:

printf , fprintf , sprintf :
Ips ta t :

spooler,
object file, nm:

system, uname:
n e w s :

file!s). acctcom: search and
object files, size:

n a m e s , i d :

or other/ strings; find the
formatted/ mm, osdd, checkmm:

cancel requests to an LP line
Ipd: line

send requests to an LP line
Ip: line

print, Ipr line

. v p r i n t f ! 3 S )

. v p r i n t f ! 3 X )

. p r i n t f ! 3 S )

. I p s t a t ! ! )

. p r i n t ! ! )

. n m ! ! )

. u n a m e ! ! )

. n e w s ! ! )

. a c c t c o m ! ! )

. s i z e ! ! )

. i d ! ! )

m m ! ! )
cancel ! ! )
lpd!!M)
Ip!!)
lp!7)
p r i n t ! ! )
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printers, enable, ..
printf, ^rintf, sprintf:
priority	
priority of aprocess,
process areport of logged ...errpt(lM)
process accounting
process accounting
process accounting file(s). ...acctcom(l)
process alarm clo^ for a.... alarm(2)
process, alarm: set
process and child process .... times(2)
process control/
process data and system/ .... timex(l)
p r o c e s s

. e n a b l e ( l )
.printf(3S)
. n i c e ( l )
. n i c e ( 2 )

d i s a b l e : e n a b l e / d i s a b l e L P

print formatted output,
n i c e : r u n a c o m m a n d a t l o w

nice: change
errors, errpt:

acc t : enab le o r d isab le

acctprcl, acctprc2:
acctcom: search and print

process, alarm: set the
the process alarm clock for a

times, times: get
init, telinit:

timex: time acommand; report
exit, _exit: terminate

f o r k : c r e a t e a n e w

/getpgrp, getppid: get process,
setpgrp: set

process group, and parent
inittab: script for the init

k i l l : t e r m i n a t e a

nice: change priority of a
kill: send asignal to a
initiate pipe to/from a

getpid, getpgrp, getppid: get
ps: report

memory, plock: lock
times: get process and child

w a i t : w a i t f o r c h i l d
ptrace:

pause: suspend
wait: await completion of

list of file systems
to aprocess or agroup of

k i l l a l l : k i l l a l l a c t i v e
structiure. fuser: identify

awk: pattern scanning and
mailx: interactive message

f^,s^: floating point
m 4 : m a c r o

load the SKY Floating Point
provide truth value about your

f o r d r i v e , b a d l i s t :
dprod: double precision

f u n c t i o n ,

p rofi le ,
prof: display

monitor: prepare execution
profil: execution time

environment at login time,
prof :

prf: operating system
prh>r: operating system

sadp: disk access
s t a n d a r d / r e s t r i c t e d c o m m a n d

problems, arithmetic:
for reading/ lockf, locking:

68000, pdpll, u3b, u3b5, vax:
true, false:

acct(2)
acctprc(lM)

alarm(2)

i n i t ( l M )

exit(2)
fork(2)p r o c e s s

process group, and parent/ ...getpid(2)
setpgrp(2)

process IDs. /get process, ...getpid(2)
init tab(4)
k i l l ( l )
nice(2)
k i l l (2)
popen(3S)

process group ID

process	
process	
process	
process or agroup of/
process, popen, pclose:
process, process group, and/ ..getpid(2)
process status,
process, text, or data in .... plock(2)

times(2|
process to stop or terminate. ..wait(2)

. . p t r a c e < 2 )
; . p a u s e < 2 )
. . w a i t ( l )

processed by fsck. checklist:	 .	 .	 checldist(4)
processes, /send asignal .... kill(2)
p r o c e s s e s
processes using afile or file ..fuser(lM)

a w k ( l )
m a i l x d )
ffp(2)
m 4 ( l )
skyload(lM)

processor type./u3b5, vax: ...machid(l)
produce alist of bad blocks ..badlist(lM)
product intrinsic function.	 . ..dprod(3F)
prof: display profile data.	 . . . p r o fi l )
prof: profile within a.
profil: execution time
profile data.	
profile	
profile	
profile: setting up an .
profile within afunction
profiler	
profiler, /prfdc, prfsnap,
profiler	
programming language, /the ..sh(l)
provide dril l in arithmetic ...arithmetic(6)
provide exclusive file regions ..lockf(2)
provide truth value about your/ .machid(l)
provide truth values
prs: print an SCCS file	 p r s ( l )

ps( l )

process times

process t r ace . . .
process until signal
p r o c e s s

k i l l a l l ( l M )

processing language
processing system.
processo r access .
processor	
Processor. slQrload:

profiS)
profil(2)
profil)
monitor(3C)
profil(2)
profile(4)
profiS)
prf(7)
profilerUM)
sadp(lM)

t rue ( l )
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/nuUadm, prctmp, prdaily, prtacct, runacct, shutacct,/ ...acctsh(lM)
. p s ( l )
. s x t ( 7 )
.d rand48(3C)
.p t race (2 )
. p t x ( l )
.ungetcOS)
. p u t c ( 3 S )
. p u t c ( 3 S )
. p u t e n v ( 3 C )
. p u t p w e n t ( 3 C )
. p u t s ( 3 S )
. g e t u t ( 3 C )
.putc(3S)
.pwck ( lM )
. p w d ( l )
. p w m o t e ( 2 )
. p w r t i m e ( 2 m )
. q s o r t O C )
. t p u t U )
. s p o o l ( l )
. m s g g e t ( 2 )

queue, semaphore set or shared/ ipcrm(l)
. q s o r t ( 3 C )
.nohup( l )
. r a n d ( 3 F )
.randjsC)
. r a n d ( 3 C )
. r a n d ( 3 F )
. f s p l i t ( l )
. r a t f o r ( l )
. r a t f o r ( l )

rc: command script for system .rc(8)
rc, powerfail: system ..
r e a d a p a s s w o r d . . . .
read after write check for ... verify(lM)
read an indexed symbol table ..ldtbread(3X)
read an indexed/named section .IdshreadjsX)
r e a d a n d w r i t e A N S I f o r m a t
read from file	
r e a d m a i l , m a i l , r m a i l , . . .
read one line	
read: read from file	
read the arch ive header o f a
read the fi le header of a

reading and writing, /provide
reading. Idopen, Idaopen: ..
reading or writing	
read/write file pointer. ...
r e a l , fl o a t , s n g l , d b l e , . . .
realloc, calloc: main memory
realloc, calloc, mallopt, ...
receipt of asignal, signal:
receipt of asystem signal. .
receive operations, msgsnd,
record locking on files. ...
records, /command summary
records for devices exceeding/
records from dump	
records, fwtmp, wtmpfix:

ps: repor t process s tatus. . . .
pseudo-device driver	
pseudo-random numbers. ...
ptrace: process trace	
ptx: permuted index	
push character back into input
putc, putchar, fputc, putw: ..
putchar, fputc, putw: put ...
putenv: change or add value to
putpwent: write password file
puts, fputs: put astring on a.
pututline, setutent, endutent,/
putw: put character or word on
pwck, grpck: password/group .
pwd: working directory name,
pwrnote: power recovery . .
pwr t ime: power recovery . .
qsort: quicker sort	
query terminfo database. ..

s x t :

/generate uniformly distributed

stream, ungetc:
put character or word on a/

character or word on a/ putc,
e n v i r o n m e n t ,

ent ry,
s t r e a m ,

getutent, getutid, getutline,
a/ putc, putchar, fputc,

fi l e c h e c k e r s .

n o t i fi c a t i o n ,

interval to single-user/

tpu t :
spool: spool

msgget: get message
ipcrm: remove amessage

qsort :
command immune to hangups and

u n i f o r m r a n d o m - n u m b e r /

random-number generator,
rand, srand: simple

/srand, irand: Fortran uniform
fsplit: split f77 or

d i a l e c t ,
r a t f o r :

housekeeping,
initialization/ brc, bcheckrc,

getpass:
device, verify: turn on/off

entry of acommon/ Idtbread:
header/ Idshread, Idnshread:

tapes, ati:
r ead :

smai l : send mai l to users o r
l i ne :

q u e u e m a n a g e r .
q u e u e .

quicker sort	
q u i t s , n o h u p : r u n a . . . .
rand, srand, irand: Fortran .
rand , s rand : s imp le . . . .
random-number generator. .
random-number generator. .
ratfor files	
r a t f o r : r a t i o n a l F o r t r a n
r a t i o n a l F o r t r a n d i a l e c t .

b r c ( l M )
getpass(3C)

. a t i ( l )

. r e a d ( 2 )

. m a i l ( l )

. l i n e d )

. r e a d ( 2 )

. l dah read (3X )

. l d f h r e a d ( 3 X )

. l o c k f ( 2 )

.ldopen(3X)

. o p e n ( 2 )

. l seek (2 )

. f t y p e ( 3 F )

.ma l l oc (3C)

. m a l l o c ( 3 X )

. s i g n a l ( 2 )

. s i g n a l ( 3 F )

. m s g o p ( 2 )

. l o c k f ( 3 X )

. a c c t c m s d M )
. a l e r t ( 4 )
. e r r d e a d ( l M )
. f w t m p ( l M )

m e m b e r o f a n / I d a h r e a d :

conunon object file. Idfhread:
exclusive file regions for

open acommon object file for
open: open for

I seek : move
cmplx,/ int, ifix, idint,
allocator, malloc, free,

mallinfo: fast/ malloc, free,
specify what to do upon

/specify Fortran action on
msgrcv: message send and

l o c k f :

from per-process accounting
alert{mmddyy}: error
e r r d e a d : e x t r a c t e r r o r

manipulate connect accounting
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recover files from abackup ...
recovery interval to 	
recovery notification	
red: text editor	
regcmp, regex; compile and ...
regcmp: regu la r exp ress ion . . .
regenerate groups of programs. .
regex: compile and execute ...
regexp: regular expression ...
regions for reading and/ ....
regular expression compile and .
regu lar express ion compi le . . . .
regular expression, regcmp, ..
re ject : a l low/prevent LP . . . .
re ject l ines common to two . . .
relation for an object/ 	
re lat ional database operator. . .
R e l e a s e 2 . x t o n e w r e l e a s e . . .
r e l e a s e a s s e m b l e r s o u r c e / . . . .
release number of the 	
r e l o c : r e l o c a t i o n i n f o r m a t i o n . .
relocation entries of a/	
r e l o c a t i o n i n f o r m a t i o n f o r a
r e m a i n d e r, a b s o l u t e v a l u e / . . .
remaindering intrinsic/	
reminder service	
remote terminal	
r e m o v e a d e l t a f r o m a n S C C S
remove amessage queue	

remove directory entry	
r e m o v e fi l e s o r d i r e c t o r i e s . . . .
r emove n ro f f / t r o f f , t b l , and . . .
repa i r, / sys tem cons is tency . . .
repeated lines in afile	
report CPU time used	
report inter-process 	
report number of free disk ...
report of logged errors	
report package, sal,	
report process data and system/
report process status	
report repeated lines in a... .
reporter	
reposition afile pointer in a
request scheduler and move/ ..
requests, accept, 	
r e q u e s t s , / s t a i i y s t o p t h e . . . .
requests to an LP line	
requests to an LP line	
restore -backup or restore ...
restore selected files	
re t r ieve symbo l name fo r . . . .
r e t u r n F o r t r a n c o n u n a n d - l i n e . .
r e t \ u m F o r t r a n e n v i r o n m e n t . .
return Fortran time	
return integer absolute value,
r e t u r n l e n g t h o f F o r t r a n . . . .
r e t u r n l o c a t i o n o f F o r t r a n . . .

r e tu rn l og in name o f use r. . . .
r e t m m v a l u e f o r e n v i r o n m e n t . .

tape, free:
single-user/ pwrtime: power

pwmote: power
ed,

execute regular expression,
compile,

make: maintain, update, and
regular expression, regcmp,
compile and match routines,

/provide exclusive file
match routines, regexp:

r e g c m p :

regex: compile and execute
requests, accept,

so r t ed fi l es , conun : se l ec t o r
lorder; find ordering

join:
a s s e m b l e r s o u r c e / a s e v t :

asev t : Re lease 2 .x to new
operating/ SYSIDENT: date and

for acommon object file.
Idrseek, Idnrseek: seek to
conunon object file, reloc:
/fmod, fabs: floor, ceiling,

mod, amod, dmod: Fortran
c a l e n d a r :

ct: spawn getty to a
fi l e , r m d e l :

semaphore set or/ iperm:
u n l i n k :

rm, rmdir:
eqn constructs, deroff:

c h e c k a n d i n t e r a c t i v e
uniq: report

c l o c k :
communication/ ipcs:

b l o c k s , d f :
errpt: process a

sa2, sadc: system activity
timex: t ime acommand;

fi-ec( lM)
pwrt ime(2m)
pwmote(2)
ed( l )
regcmp(SX)
regcmp(l)
make( l )
regempOX)
regexp(5)
lockf(2)
regexp(5)
regcmp(l)
regcmp(3X)
accept(lM)
conun(l)
lo rder ( l )
j o i n ( l )
ascvt ( l )
ascvt( l)
sysident(4)
reloc(4)
ldrseek(3X)
reloc(4)
floor(3M)
mod(3F)
calendarU)
c t ( lC)
rmde l ( l )
i pc rm( l )
unl ink(2)
r m ( l )
dero f fd )
f sck ( lM)
uniqU)
clodc(3C)
ipcs( l )
d fl l M )
e r r p t ( l M )
sar ( lM)
t imex( l )
ps ( l )
i m i q d )
s a r d )
fseek(3S)
IpscheddM)
accept( lM)
Ipsched(lM)
canceld)

p s :
file, uniq:

sar: system activity
streeun. fseek, rewind, ftell:

Apmove: start/stop the LP
reject: allow/prevent LP

LP request scheduler and move
printer, cancel: cancel

printer. Ip: send
select̂  files, backup,

backup, restore -backup or
common object file/ Idgetname:

a r g u m e n t , g e t a r g :
variable, getenv:

accounting, mclock;
a b s :

string, len:
substring, index:

logname:
name, getenv:

I p d )
backupd)
backup( l )
ldgetname(3X)
getarg(3F)
getenv(3F)
mclock(3F)
abs(3C)
len(3F)
index(3F)
logname(3X)
getenv(3C)
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setgrent, endgrent, fgetgrent:/ .getgrent(3C)
setjmp, longjmp: non-local ...setjmp(3C)
setkey, encrypt: generate DES .crypt(3C)
setmnt: establish mount table. .setnmt(lM)
setpgrp: set process group ID. .setpgrp(2)
setpwent, endpwent, fgetpwent:/ getpwent(3C)
s e t r m n t : e s t a b l i s h r m o u n t . . . s e t r m n t ( l M )
setting up an environment at ..profile(4)
settings used by getty	 g e t t y d e f s ( 4 )
setuid, setgid: set user and ...setuid(2)
setutent, endutent, utmpname:/ .getut(3C)
sgetl: access long muneric ...sputl(3X)
sh, rsh: shell, the 	
shared memory control	
shared memory id. /a message
shared memory operations. ...
shared memory segment	
shared s t r ings, /s t r ings . . . .
shel l conunand from Fortran. . .
shell (command interpreter) ,..
shell conunand	
shell layer manager	
shell procedures for/ /runacct,
shell scripts, /rc, powerfail: ...
shell, the standard/restricted ..sh(l)
shl: shell layer manager	
shmat, shmdt: shared memory .
shmctl: shared memory control .
shmdt: shared memory	
shmget: get shared memory	 . .
shutacct, startup, tumacct:/	 . .
shutdown -shutdown system,
shutdown system.	
side-by-side difference	
sign, isign, dsign: Fortran ...
sign on	
signal	
signal, signal: specify 	
s igna l , /spec i fy For t ran . . . .
signal: specify Fortran action ..
signal: specify what to do ...
signal to aprocess or agroup
signals	
simple lexical tasks	
simple random-number	
simulator	
s i n , c o s , t a n , a s i n , a c o s , . . . .
s in , ds in , cs in , cos , dcos , . . . .
single: go from multi-user to ..
single spaced	
single-user mode	
single-user state, pwrtime: ...
sinh, cosh, tanh: hyperbolic ...
sinh, dsinh, cosh, dcosh	
size: print section sizes of ...
sizes, dkpart:	
sizes of common object files. ..
SKY Floating Point Processor. .
skyload: load the SKY Floating .
sleep: suspend execution for ..

getgrent, getgrgid, getgmam,
goto,

encryption, crypt.

getpwent, getpwuid, getpwnam,
t a b l e ,

login time, profile:
gettydefs: speed and terminal

group IDs.
/getutid, getutline, pututline,

data in amachine/ sputl,
s t a n d a r d / r e s t r i c t e d c o m m a n d /

operations, shmctl:
queue, semaphore set or

shmat, shmdt:
shmget: get

from Cprograms to implement
system: issue a

with C-like syntax, csh: a
system: issue a

sh( l )
.shmctl(2)

ipcrm(l)
shmop(2)
shmget(2)
xs t r ( l b )
system(3F)
csh(lb)
system(3S)
shl ( l )
acc tsh( lM)
b r c ( l M )

s h l :

shutacct, startup, tumacct:
system ini t ial izat ion

command programming/ sh, rsh:

operations,
operations,

operations, shmat,
segment,

/prdaily, prtacct, runacct,

s h u t d o w n -

program, sdiff:
transfer-of-sign intrinsic/

login:
pause: suspend process imtil
what to do upon receipt of a
action on receipt of asystem

on receipt of asystem/
upon receipt of asignal,
of processes, kill: send a

ssignal, gsignal: software
lex: generate programs for

generator, rand, srand:
tc: phototypesetter

atan, atan2: trigonometric/
ccos, tan, dtan, asin, dasin,/

single-user mode,
ssp: make output

single: go from multi-user to
power recovery interval to

f u n c t i o n s ,
tanh, dtanh: Fortran/
common object files,

set/calculate disk partition
size: print section
skyload: load the
P o i n t P r o c e s s o r ,

a n i n t e r v a l .

sh l ( l )
shmop(2)
shmctl(2)
shmop(2)
shmget(2)
acc tsh( lM)
s h u t d o w n ( l M )
shutdown! IM)
s d i f f d )
sign(3F)
login(l)
pause(2)
signal(2)
signal(3F|
signal(3F)
signal(2)
kil l(2)
ssignal(3C)
lex ( l )
rand(3C)
tc ( l )
t r ig(3M)
trig(3F)
single( lM)
ssp(lb)
s ingle( lM)
pwrt ime(2m)
tr igh(3M)
tr igh(3F)
size(l)
dkpart(lM)
sized)
skyloaddM)
sky load ( lM)
sleepd)
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interval, sleep: suspend execution for
tslice: set/get time slice	

documents, viewgraphs, and slides, mmt, mvt: typeset
to typeset view graphs and slides, /troff macro package

systems, slink: link files across file
sin: link files symbolically,

current/ ttyslot: find the slot in the utmp file of the
read mail, mail, rmail, small: send mail to users or

spline: interpolate smooth curve	
int, ifix, idint, real, float, sngl, dble, cmpbc, dcmplx,/

sno: SNOBOL interpreter,
sno: SNOBOL interpreter. ..

ssignal, gsignal: software signals	
sort: sort and/or merge files. ..

qsort: quicker sort	

.sleep(3C)

. t s l i ce (2 )

. m m t ( l )

. m v ( 5 )

. s l i n k ( 2 )

. s l n ( l )

. t t y s l o t ( 3 C )

. m a i l ( l )

.spline! IG)

. f t y p e ( 3 F )

. s n o ( l )
. s n o ( l )
. ss igna l (3C)
. s o r t ( l )
.qsort(3C)
. s o r t ( l )
. t s o r t ( l )
. c o m m ( l )
. l o o k ( l b )
. w h e r e i s ( l b )
. m k s t r ( l b )
. a s c v t ( l )
. b r k ( 2 )
. s s p ( l b )
. p a c k s f d )
. c t ( l C )
. fspec(4)
.signal(3F)
.signal(2)
. g e t t y ( l M )
.gettydefs(4)
. s p e U ( l )
.speU(l)
.speU(l)
.spl ine(lG)
. sp l i t ( l )
. c s p l i t ( l )
. f sp l i t ( l )
. sp l i t ( l )
. u u c l e a n ( l M )
.spool( l )
. s p o o l ( l )
.spooldev(lM)

table manager, spooldev: spool system device .spooldev(lM)
. p r i n t ( l )
. Ipadmin( lM)
.pr int f (3S)
. s p u t l ( 3 X )
. e x p ( 3 F )
. e x p ! 3 M )
.exp(3M)
. e x p ( 3 F )
. r a n d ( 3 F )
. r a n d ( 3 C )
.d rand48(3C)
. s s ( 7 )
. scan f (3S)
.ss igna l (3C)
.ssp( lb )

package, stdio: standard buffered input/output .st^o(3S)

sort: sort and/or merge files.
tsort: topological sort	

or reject lines common to two sorted files, comm: select
look: find lines in asorted list	

for program, whereis: locate source, binary, and or manual
message file by massaging Csource, /create an error ..
2 . x t o n e w r e l e a s e a s s e m b l e r s o u r c e t r a n s l a t o r . / R e l e a s e .

brk, sbrk: change data segment space allocation	
ssp: make output single spaced	

compress and uncompress sparse file, /unpacks!:	 . . .
terminal, ct:	 spawn getty to aremote	.	 .

fspec: format	 specification in text files.	 .	 .
receipt of asystem/ signal:	 specify Fortran action on	 .	 .
receipt of a	 signal, signal:	 specify what to do upon	 .	 .
/set terminal t3q>e, modes, speed, and line discipline,
used by getty. gettydefs: speed and terminal settings
hashcheck: find spelling/ spell, hashmake, spellin, ..

spelling/ spell, hashmake, spellin, hashcheck: find ..
spellin, hashcheck: find spelling errors, /hashmake, .

curve, spline: interpolate smooth
split: split afile into pieces. ...

csplit: context split	
fsplit: split f77 or ratfor files. ...

pieces, spl i t : spl i t afile into .. . .
uuclean: uucp spool dkectory clean-up. ..

spool: spool queue manager. ...
spool: spool queue manager,

manager, spooldev: spool system device table

print, Ipr: line printer spooler.	
Ipadmin: configure the LP spooling system	

output, printf, fyrintf, sprintf: print formatted ..
numeric data in amachine/ sputl, sgetl: access long ..
/clog, loglO, aloglO, dloglO, sqrt, dsqrt, csqrt: Fortran/ .

power,/ exp, log, loglO, pow, sqrt: exponential, logarithm,
exponential, logarithm, power, square root functions, /sqrt:

exponential, logarithm, square root intrinsic/ /Fortran
random-number/ rand, srand, irand: Fortran uniform

generator, rand, srand: simple random-number
/nrand48, mrand48, Jrand48, srand48, seed48, lcong48:/ .

as: driver for the SCSI tapes,
input, scanf, fscanf, sscanf: convert formatted

signals, ssignal, gsignal: software ..
spaced, ssp: make output single ..
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stdipc(3C)
tee: copy input to standard output and to files. ..tee(l)
sh, rsh: shell, the standard/restricted command/ .sh(l)

Ipsched, Ipshut, Ipmove: start/stop the LP request/ ...Ipsched(lM)
boot: startup procedure

sus: startup procedure

communication/ stdipc: standard interprocess

boot(8)
sus(8)

/prtacct, nmacct, shutacct, startup, tumacct: shell/ .... acctsh(lM)
suscmd: invoke Start-Up-Subsystem function. .suscmd(8)

driver, suslog: invoke Start-Up-Subsystem (SUS) log .suslog(8)
system call,	 stat: data returned by stat	 .	 .	 .	 stat(5)

stat, fstat: get file status.	 .	 .	 .	 stat(2)
useful with graphical/ stat: statistical network .... stat(lG)

stat(5)
with graphical/ stat:	 statistical network useful	 .	 .	 .	 stat(lG)
ff: list file names and	 statistics for afile system.	 .	 .	 .	 'ffilM)

ustat(2)
Ipstat: print LP status information	 I p s t a t ( l )

feof, clearerr, fileno: stream status inquiries, ferror,
control, uustat: uucp status inquiry and job	 u u s t a t ( l C )

communication facilities status, /report inter-process ..ipcs(l)
ps: report process status
stat. fstat: get file status

stat: data returned by stat system call

ustat: get file system statistics

. . f e r r o r ( 3 S )

p s d )
stat(2)

input/output package, stdio: standard buffered .... stdio(3S)
communication package, stdipc: standard interprocess ..stdipc(3C)

stime(2)
wait(2)
string(3C)

/strcpy, stmcpy, strlen, strchr, strrchr, strpbrk,/ .... string(3C)
stmcpy,/ street, stmeat, stremp, stmemp, strcpy	 s t r i n g ( 3 C )

/stmeat, stremp, stmemp, strcpy, stmcpy, strlen,/ .... string(3C)
string(3C)
sed( l )
fclose(3S)
fopen(3S)

reposition afile pointer in astream, fseek, rewind, ftell: ...fseek(3S)
get character or word from stream, /getchar, fgetc, getw: ..getc(3S)

gets(3S)
put character or word on astream, /putchar, ^utc, putw:	 . p u t c ( 3 S )

puts, ^uts: put astring on astream	
setbuf: assign buffering to astream	

/feof, clearerr, fileno: stream status inquiries
push character back into input stream, ungetc:	 . . .

tpcvt: filter for old streaming tape format,
tp: driver for 5.25 and 8inch streaming tapes. ...

long integer and base-64 ASCII string. /164a: convert between .a641(3C)
Ige, Igt, lie, lit: string comparision intrinsic/ ..strcmp(3F)

convert date and time to string, /asetime, tzset: ..
floating-point number to string, /fevt, gevt: convert
gps: graphical primitive string, format of graphical/

gets, fgets: get astring from astream,
len: return length of Fortran string. 	

puts, ^uts: put astring on astream,
strspn, strespn, strtok: string operations, /strpbrk,

number, strtod, atof: convert string to double-precision
strtol, atol, atoi: convert string to integer	

strings in aobject, or other/ strings: find the printable
implement/ xstr: extract	 strings from Cprograms to	 .	 .	 xstr(lb)

strings: find the printable	 strings in aobject, or other/	 .	 .	 strings(lb)
Cprograms to implement shared	 strings, /extract strings from	 .	 .	 xstr(lb)

number information from/	 strip: strip symbol and line .	 .	 .	 strip{l)

s t i m e : s e t t i m e

wait for child process to stop or terminate, wait:
stmemp, strcpy, stmcpy,/ streat, stmeat, stremp.

/strrchr, strpbrk, strspn, strespn, strtok: string/
s e d : s t r e a m e d i t o r . . . . .

f fiush : c l ose o r flush as t r eam, f c l ose , . . . .
fopen, freopen, fdopen: open astream	

fgets: get astring from astream, gets

puts(3S)
setbuf(3S)
ferror(3S)
ungetc(3S)
t p c v t ( l )
tp(7)

. . c t i m e ( 3 C )
. . e c v t ( 3 C )
. . g p s ( 4 )

. . . . g e t s ( 3 S )
. . l e n ( 3 F )
. . p u t s ( 3 S )
. . s t r i n g ( 3 C )
. . s t r t o d ( 3 C )
. . s t r t o l ( 3 C )
. .str ings! lb)
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information from/ strip:
/stmcmp, strcpy, stmcpy,

strcpy, stmcpy,/ strcat,
strcat, stracat, strcmp,

/strcmp, stmcmp, strcpy,
/strlen, strchr, strrcbf,

/stmcpy, strlen, strchr,
/strchr, strrchr, strpbrk,

to double-precision number,
/strpbrk, strspn, strcspn,

string to integer,
processes using afile or file

t e r m i n a l ,
a n o t h e r u s e r,

superblock from,
i n t r o : i n t r o d u c t i o n t o

plot: graphics interface
/same l ines o f severa l fi les or

r e t u r n l o c a t i o n o f F o r t r a n
c o u n t o f a fi l e .

strip symbol and line number ..strip(l)
s t r len , s t rchr, s t r rchr, / . .
stmcat, strcmp, stmcmp,
stmcmp, strcpy, stmcpy,/
stmcpy, strlen, strchr,/ ..
strpbrk, strspn, strcspn,/ .
strrchr, strpbrk, strspn,/ .
strspn, strcspn, strtok:/
strtod, atof: convert string
strtok: string operations. .
strtol, atol, atoi: convert .
stmctiu-e. fuser: identify .
stty: set the options for a
su: become supemser or .

. .s t r ing<3C)

. . s t r i ng (3C)

. . s t r i ng (3C)

. . s t r i ng (3C)

. . s t r i ng (3C)

. . s t r i ng (3C)

. . s t r i ng (3C)

. . s t r t o d ( 3 C )

. . s t r i n g ( 3 C )
. . s t r t o l ( 3 C )
. . f u s e r i l M )
. . s t t y ( l )
. . s u ( l )

sublock: display contents of ..sublock(lM)
. . i n t r o ( 3 )
. . p l o t ( 3 X )

subsequent lines of one file. ..pasted)
index(3F)

sum: print checksum and block .sum(l)
summarize disk usage. ..
summary fi’om per-process
summary message file. ..
super block	
superblock from	
super-block	
supemser or another user.
(SUS) log driver, suslog: .
sus: startup procedure. ..
suscmd: invoke 	
suslog: invoke	
suspend execution for an .
suspend execution for ..

s u b r o u t i n e s a n d l i b r a r i e s ,
subroutines	

substring, index:

d u : d u ( l )
accounting/ acctcms: command

alertmesg: logalert
sync: update the

sublock: display contents of
s}mc: update

su : become
invoke Start-Up-Subsystem

Start-Up-Subsystem function.
Start-Up-Subsystem (SUS) log/

interval, sleep:
interval, sleep:

p a u s e :

. . a c c t c m s ( l M )

. . a l e r t m e s g ( 4 )

. . s y n c ( l )

. . s u b l o c k ( l M )

. . s y n c ( 2 )

. . s u ( l )

. . sus log(8)

. . s u s ( 8 )

. . s u s c m d ( 8 )

. . sus log(8)

. . s l e e p ( l )

. .s leep(3C)
suspend process until signal. ..pause(2)

swab(3C)
swab(3C)

swri te: synchronously wr i te on .swri te(2)
sxt: pseudo-device driver.
s3rmbol and line number .
symbol name for common object ldgetname(3X)
s}mibol table entry, /symbol ..ldgetname(3X)
symbol table entry of acommon/ Idtbread(SX)
symbol table entry of object/ ..ldtbindex(3X)
symbol table format. ..
symbol table of acommon
symbolic debugger. ..
symbolically	
syms: common object file
sync: update super-block,
sync: update the super block. ..sync(l)
synchronous ly wr i te on afi le . . . swr i te {2)
S}mtax. csh: ashell (command .csh(lb)
sys_errlist, sys_nerr: system ..perror(3C)
SYSIDENT: date and release ..sysident(4)

perror(3C)
t a b l e e n t r y, / s y m b o l n a m e . . . l d g e t n a m e ( 3 X )
table entry of acommon object .ldtbread(3X)
table entry of object file
table format, syms:	 .
t a b l e m a n a g e r . . . .

swab: swap bytes
swap bytes. ..s w a b :

a fi l e .
. . s x t ( 7 )
. . s t r i p ( l )information from/ strip: strip

file/ Idgetname: retrieve
name for common object file

I d t b r e a d : r e a d a n i n d e x e d
Idtbindex: compute index of

syms: common object file
object/ Idtbseek: seek to the

. . s y m s ( 4 )

. . l d t b s e e k ( 3 X )

. . s d b ( l )

. . s l n ( l )

. . s y m s ( 4 )

. . s y n c ( 2 )

s d b :
s i n : l i n k fi l e s

symbol table format.

s w r i t e :
interpreter) with C-like

error/ perror, ermo,
number of the operating/
perror, ermo, sys_errlist,

for common object file symbol
file, /read an indexed symbol

/compute index of symbol
common object file symbol

spooldev: spool system device

sys_nerr: system error/

ldtb index(3X)
syms(4)
spooldev(lM)
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m a s t e r d e v i c e i n f o r m a t i o n

mnttab: mounted file system
Idtbseek: seek to the symbol

toe: graphical
rmnttab: mounted directory

s e t m n t : e s t a b l i s h m o u n t
s e t r m n t : e s t a b l i s h r m o u n t

t b l : f o r m a t

hdestroy: manage hash search
tabs : se t

table, master:	
table	

table of acommon object file
t a b l e o f c o n t e n t s r o u t i n e s ,
table	
table	
table	
t a b l e s f o r n r o f f o r t r o f f .
tables, hsearch, hcreate, .
tabs on aterminal	
t a b s : s e t t a b s o n a t e r m i n a l ,
tags file	
tail: deliver the last part of
tan, asin, acos, atan, atan2:
tan, dtan, asin, dasin, acos,/
t a n h , d t a n h : F o r t r a n / . .
tanh: h5^)erbolic functions. .
tape file archiver	
tape format, tpcvt:	 . . . .
tape, free:	
tapes, ati:	
tapes	
tapes, tp: driver	
tapesave: daily/weekly UNIX
t a r : t a p e fi l e a r c h i v e r . . . .
tasks, lex; generate . . . .
tbl, and eqn constructs.	 .	 .
t b l : f o r m a t t a b l e s f o r n r o f f .
tc: phototypesetter simulator,
td: graphical device routines/
tdelete, twalk: manage binary
tee: copy input to standard .
tekset, td: graphical device/
TEKTRONIX 4014 terminal ,
teletypes, last: indicate	 .	 .
telinit: process control .	 .	 .
tempnam: create aname for a
temporary file	
temporary file, tmpnam,	 .	 .
t e r m : c o n v e n t i o n a l n a m e s f o r
term file	

. . m a s t e r ( 4 )

. . m n t t a b ( 4 )
. l d t b s e e k ( 3 X )

. . t o c ( l G )

. . r m n t t a b ( 4 )

. . s e t m n t ( l M )

. . s e t r m n t ( l M )

. . t b l ( l )
. . h s e a r c h ( 3 C )
. . t a b s ( l )
. . t a b s ( l )
. . c t a g s ( l b )
. . t a i l ( l )
. . t r i g ( 3 M )
. . t r i g ( 3 F )

. . . t r i g h ( 3 F )
. t r i g h ( 3 M )
. t a r ( l )
. t p c v t ( l )
. f r e c ( l M )
. a t i ( l )

ctags: create a
a fi l e ,

trigonometric/ sin, cos,
/dsin, csin, cos, dcos, ccos,

sinh, dsinh, cosh, dcosh,
sinh, cosh,

t a r :

filter for old streaming
recover files from abackup

r e a d a n d w r i t e A N S I f o r m a t
ss : d r i ve r fo r the SCSI

for 5.25 and 8inch streaming
system file system/ filesave.

ss(7)
tp(7)

. f U e s a v e ( l M )

. t a r ( l )

. l e x ( l )

. d e r o f f d )

. t b l ( l )

. t c ( l )

. g d e v ( l G )

. t sea rch (3C)

. t e e ( l )
. g d e v ( l G )
. 4 0 1 4 ( 1 )
. l a s t ( l b )
. i n i t ( l M )
. t m p n a m ( 3 S )
. t m p fi l e ( 3 S )
.tmpnam(3S)
.term! 5)
. t e r m ( 4 )

term: format of compiled term .term(4)
termcap data bases	
termcap: terminal capabi l i ty .
terminal. 4014: paginator ..
terminal. 450: handle special
terminal capability data base,
terminal capability data base,
terminal capability data base,
terminal	
terminal, ctermid:	
terminal filter	

terminal independent operation/
terminal interface	
terminal interface	
t e r m i n a l l i n e c o n n e c t i o n . . . .
terminal screen	
terminal settings used by ... gettydefs(4)

s t t y ( l )
tabs( l )

programs for simple lexical
deroff: remove nroff/troff,

o r t r o f f .

hpd, erase, hardcopy, tekset,
search trees, tsearch,

output and to files,
hpd, erase, hardcopy,

4014: paginator for the
last logins of users and

init ial ization, init ,
temporary file, tmpnam,

tmpfile: create a
tempnam: create aname for a

t e r m i n a l s ,
term: format of compiled

fi l e . ,
a r t e r m : a r c h i v e r f o r

da ta base ,
f o r t h e T E K T R O N I X 4 0 1 4
f u n c t i o n s o f t h e D A S I 4 5 0

btermcap:
termcap:
t e r m i n f o :

ct: spawn getty to aremote
generate file name for

greek: select
/tgeterm, tgoto, tputs:

termio: general
t ty: control l ing

dial: establish an out-going
c lea r : c l ea r

getty. gettydefs: speed and
stty: set the options for a

tabs: set tabs on a

. a r t e r m ( l M )

.termcap! 5)

. 4 0 1 4 ( 1 )

. 4 5 0 ( 1 )

.b te rmcap (5 )

. t e r m c a p ( 5 )

. t e r m i n f o ( 4 )

. c t ( l C )

. c t e r m i d ( 3 S )

. g r e e k ( l )
termcap(3)

. t e r m i o ( 7 )

. t t y ( 7 )

. d i a l ( 3 C )

. c l e a r ( l b )

t e r m i n a l
t e r m i n a l
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tty: get the name of the
isatty: find name of a

and line/ getty: set
ul: underline output for a

f u n c t i o n s o f D A S I 3 0 0 a n d 3 0 0 s
o f HP 2640 and 2621 -se r i es
file perusal filter for screen

t e r m : c o n v e n t i o n a l n a m e s f o r

terminal	

terminal, ttyname,
t t y ( l )
tt}mame(3C)

te rm ina l t ype , modes , speed , . . ge t t y ( lM)
u l ( l b )

terminals, /handle special ...300(1)
terminals, /special fimctions ..hp(l)
terminals, pg:	
terminals	

t e r m i n a t e a p r o c e s s . . . .
terminate Fortran program,
terminate process	
terminate the error-logging ...errstop(lM)
t e r m i n a t e , w a i t : w a i t

terminfo compiler. .
t e r m i n f o d a t a b a s e . .

terminfo: terminal capability ..terminfo(4)
termio: general terminal .... termio(7)
t e s t : c o n d i t i o n e v a l u a t i o n . . . t e s t ( l )
t e x t e d i t o r
t e x t e d i t o r
tex t ed i to r ( va r ian t o f ex fo r . .ed i t ( l )

. n e w f o r m ( l )

.fspec(4)

. e q n ( l )
t e x t f o r t r o f f . c w, c h e c k c w : . . . c w ( l )
text formatting macros,
text, nroff, 	
text, or data in memory
t g e t e n t , t s y s e n t , t g e t n u m , . . . t e r m c a p ( 3 )

termcap(3)
tgetflag, tgetstr, tgeterm,/ ...termcap(3)
t g e t n u m , t g e t fl a g , t g e t s t r , . . . t e r m c a p ( 3 )
tgetstr, tgeterm, tgoto,/ .... termcap(3)
tgoto, tputs: terminal/
threshold -logalert threshold ..threshold(4)
threshold analysis ut i l i ty. . . . logalert( lM)
t h r e s h o l d fi l e
t h r e s h o l d v a l u e s , / e r r o r . . . . a l e r t ( 4 )
tic: terminfo compiler	 t i c ( l M )
t i c - t a c - t o e

t ime acommand; report process t imex( l )
t i m e a c o m m a n d ,

t ime accoun t i ng . . .
time, at, batch:	 . .
time, dcopy; copy file
t i m e : g e t t i m e . . . .
time profile	
time, profile: setting
time slice	

t e r m i n a l

Pg(l)
. . t e r m ( 5 )
. . k i l l ( l )
. . a b o r t ( 3 F )
. . e x i t ( 2 )

k i l l :
a b o r t :

exit, _exit:
daemon, errstop:

for child process to stop or wait(2)
t i c ( l M )
t p u t ( l )

t i c :

tput: query
da ta base ,
i n t e r f a c e ,

c o m m a n d ,
ed, red: . e d ( l )

. e x ( l )e x :

casual users), edit:
change the format of a

fspec: format specification in
/checkeq: format mathematical

prepare constant-width
m s :

troff: format or typeset
plock: lock process,

tgetflag, tgetstr, tgeterm,/
/tgetnum, tgetflag, tgetstr,
tgetent, tsysent, tgetnum,

tgeterm,/ tgetent, tsysent,
/tsysent, tgetnum, tgetflag,
/tgetflag, tgetstr, tgeterm,

fi l e ,

logalert: error log
threshold -logalert

records for devices exceeding

t e x t fi l e , n e w f o r m : .
text files	
t e x t f o r n r o f f o r t r o f f

ms(5)
n r o f f d )
plock(2)

tgeterm, tgoto, tputs:/

termcap(3)

threshold(4)

t t t (6)t t t :

data and system/ timex:
t i m e :

m c l o c k : r e t i u * n F o r t r a n
e x e c u t e c o m m a n d s a t a l a t e r

systems for optimal access

t i m e d )
mclock(3F)
a t d )
dcopy(lM)
time(2)
profil(2)
profile(4)
tslice(2)
stime(2)
t imed)
time(2)

time to string, /asctime, .... ctime(3C)
clock(3C)

times: get process and child ..times(2)
touch(l)
times(2)
utime(2)

timex: time acommand; report .timex(l)
tmpfile: create atemporary ...tmpfile(3S)

profil: execution
up an environment at login

tslice: set/get
s t i m e : s e t time	

t i m e : t i m e a c o m m a n d ,
time		time: get

t z s e t : c o n v e r t d a t e a n d
clock: report CPU

process times,
update access and modification

get process and child process
fi l e a c c e s s a n d m o d i fi c a t i o n

process data and system/

t i m e u s e d

t i m e s o f a fi l e , t o u c h :
times, times:	 . . .
t i m e s , u t i m e : s e t

fi l e .
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error log threshold analysis
m o d i fi c a t i o n t i m e s ,

utmp, wtmp:
endutent, utmpname: access

ttyslot: find the slot in the
entry formats,

/pututline, setutent, endutent,
clean-up.

u u s u b : m o n i t o r
u n c l e a n :

c o n t r o l , u u s t a t :

system to UNIX system copy.
UNIX system copy, uucp,
system copy, uucp, uulog,

system file copy, uuto,
and job control.

UNIX- to-UNIX system fi le /
c o m m a n d e x e c u t i o n .

utility, logalert:	
u t i m e : s e t fi l e a c c e s s a n d . . . .

utmp and wtmp entry formats. .
utmp file entry, /setutent, ...
utmp file of the current user. ..
utmp, wtmp: utmp and wtmp
utmpname: access utmp fi le/ . .
unclean: uucp spool directory ..
uucp network	
uucp spool directory clean-up.
uucp status inquiry and job
uucp, uulog, uuname: UNIX ..
uulog, uuname: UNIX system to
uuname: UNIX system to UNIX
uupick: public UNIX-to-UNIX .
uus ta t : uucp s ta tus i nqu i r y . . .
uusub: monitor uucp network,
uuto, uupick: public	
uux: UNIX-to-UNIX system ..
val: validate SCCS file	
validate SCCS file	
value about your processor/ ..
value	
value, abs, iabs, dabs,	
v a l u e f o r e n v i r o n m e n t n a m e . . .
va lue funct ions, / fabs : floor, . .
value to environment	
v a l u e s , / e r r o r r e c o r d s f o r . . . .

values: machine-dependent ...
values	
values	

varargs argument list	
varargs argument list	
varargs: handle variable .. . .
variable argument list	
variable, getenv:		
( v a r i a n t o f e x f o r c a s u a l . . . .
vax: provide truth value about .
vc: version control	
vector, getopt: get	
verify program assertion. .. .
ver i fy : turn on/off read af ter . .
version control	
v e r s i o n n u m b e r a n d fi l e / . . . .
version of an SCCS file	
versions of an SCCS file	
vfprintf, vsprintf: print	 . . . .
vfprintf, vsprintf: print	 .	 .	 .	 .
v i : sc reen -o r i en ted ( v i sua l ) . . .
view graphs and slides, mv:	 . .
viewgraphs, and slides	
viewing, more, page:	
(visual) display editor based ..
volcopy, labelit: copy file ....
volume	
vprintf, vfyrintf, vsprintf:	 . . .
vprintf, vfyrintf, vsprintf:	 . . .
vsprintf: print formatted	 .	 .	 .	 .
vsprintf: print formatted	 .	 .	 .	 .
wait: await completion of ... .

logalert(lM)
utime(2)
utmp(4)
getut(3C)
ttyslot(3C)
utmp(4)
getut(3C)
uuclean( lM)
uusub( lM)
uuclean( lM)
uus ta t ( lC)
uucp( lC)
uucp(lC)
uucp(lC)
uu to ( lC)
uus ta t ( lC)
uusub( lM)
uu to ( lC)
uux ( lC )
val ( l )
va l ( l )
machid( l )
abs(3C)
abs(3F)
getenv(3C)
floor(3M)
putenv(3C)
alert(4)
values(5)
t r u e d )
values(5)
vprint f(3S)
vpr in t f (3X)
varargs(5)
varargs(5)
getenv(3F)
ed i t ( l )
machid( l )

v a l :
/u3b, u3b5, vax: provide truth

abs: return integer absolute
cabs, zabs: Fortran absolute

getenv: return
ceiling, remainder, absolute

putenv: change or add
devices exceeding threshold

v a l u e s ,
true, false: provide truth

values: machine-dependent
/print formatted output of a
/print formatted output of a

argument list,
varargs: handle

r e t x i m F o r t r a n e n v i r o n m e n t
users), edit: text editor

your/ 68000, pdpll, u3b, u3b5.
vc ( l )

option letter from argument
a s s e r t :

w r i t e c h e c k f o r d e v i c e .

getopt(3C)
assert(3X)
verify(lM)
vc ( l )v c :

/etcA/ERCHK: display SCCS
get: get a

sccsdiff: compare two
formatted output of/ vprintf,
formatted output of/ vprintf,

display editor based on ex.
troff macro package to t}q>eset
mmt, mvt: typeset documents,

file perusal filter for crt
on ex . v i : s c reen -o r i en ted

systems with label checking,
file system: format of system

print formatted output of a/
print formatted output of a/
output of/ vprintf, vfprintf,
output of/ vprintf, vfyrintf,

p r o c e s s .

ve rchk ( lM)
get ( l )
sccsd i ffi l )
vpr in t f (3S)
vpr in t f (3X)
v i ( l )
mv(5)
m m t ( l )
morel lb)
v i ( l )
volcopy(lM)
fs(4)
vpr in t f (3S)
vpr in t f (3X)
vprint f(3S)
vpr in t f (3X)
w a i t ( l )
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P e r m u t e d I n d e x

wait for child process to stop ..
wait: wait for child process ...
walk afUe tree	
wall: write to all users	
wc: word count	
w d : d r i v e r f o r t h e 5 . 2 5 i n c h . . .

what: identify SCCS files. ...
what to do upon receipt of a..
whereis: locate source	
who is doing what	
who is on the system	
who: who is on the system. ...
whodo: who is doing what. ...
Winchester disks and. /display .
Winchester disks	
working directory	
working directory	
working directory, getcwd: ...
working directory name	
w r i t e A N S I f o r m a t t a p e s . . . .
write check for device	
write on afile	
write on afile	
write password file entry. ...
write to all users	
write to another user	
write: write on afile	
w r i t e : w r i t e t o a n o t h e r u s e r . . .

writing, /provide exclusive ...
writing	
wtmp entry formats	
wtmp: utmp and wtmp entry ..
wtmpfbc manipulate connect ..
wump: the game of 	
x a r g s : c o n s t r u c t a r g u m e n t . . .
x l : d r i v e r f o r t h e 8 i n c h . . . .
xor, not, ishift, rshift:		
xstr: extract strings from C..
yO, yl, yn: Bessel functions. ..
yl, yn: Bessel functions	
yacc: yet another 	
yn; Bessel functions	
zabf For t ran absolute va lue. . .

wait(2)
wait(2)
ftw(3C)
w a l l ( l M )
w c ( l )
wd(7)
w h a t ( l )
signal(2)
whereis( lb)
whodo( lM)
w h o ( l )
w h o ( l )
whodo( lM)
b tb lock ( lM)

o r t e r m i n a t e , w a i t :
to stop or terminate.

f t w :

d i s k s .

signal, signal: specify
binary, and or manual for/

w h o d o :
w h o :

c o n t e n t s o f b o o t b l o c k f r o m
x l : d r i v e r f o r t h e 8 i n c h

cd: change
chdir: change

get path-name of current
pwd:

a t i : r e a d a n d

verify: turn on/off read after
swrite: synchronously

w r i t e :

pu tpwent :
w a l l :

w r i t e :

xl{7)
cd(l)
chdir(2)
getcwd(3C)
pwd(l)
a t i ( l )
ve r i f y ( lM)
swrite! 2)
w r i t e ( 2 )
putpwent(3C)
w a l l ( l M )
write! 1)
w r i t e ! 2 )
write! 1)
lockf!2)
open!2)
utmp!4)
utmp!4)
f w t m p ! l M )
wump!6)
xargs! 1)

file regions for reading and
open: open for reading or

utmp, wtmp: utmp and
formats, utmp,

accounting records, fwtmp,
hunt-the-wumpus.

iist!s) and execute command.
W i n c h e s t e r d i s k s .

Fortran bitwise/ and, or,
programs to implement shared/

jO, jl, jn,
jO. jl, jn, yO,

compiler-compiler.
jO, jl, jn, yO, yl.

abs, iabs, dabs, cabs.

xl!7)
bool!3F)
xstr! lb)
bessel!3M)
bessel!3M)
yacc!l)
bessel!3M)
abs!3F)
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M O D U L E C O N T E N T S

The operating system is distributed as abase module and several
functionally independent modules. Each independent module provides a
specific capability. This module contents de^es the content of each of
the modules of the operating system. Following ashort description of
each module, acombined contents for entries in the User Reference
Manual, Programmer Reference Manual, and Superuser Reference
Manual specifies the operating system module which contains the
feature (na specifies not applicable). Before using this manual, check
with your system administrator to determine which operating system
modules are installed on your system.

M O D U L E D E S C R I P T I O N S

Business Base Module (bbase)
The Business Base Module (bbase) is the minimum operating system.
This module contains the basic operating system utilities, menu
programs for the system administrator (sa login) and end users, and
reconfiguration and maintenance features for the support technician
(ncrm login).

Extension Module (exten)
The Extension Module (exten) contains non-essential operating system
utilities such as vi, spell, and csh that may be useful to some users.

Miscellaneous Module (misc)
T h e M i s c e l l a n e o u s M o d u l e ( m i s c ) c o n t a i n s f u r t h e r n o n - e s s e n t i a l
operating system utilities such as games and the UNIX line printer
spooler facility.

Graphics Module (graph)
The Graphics Module (graph)
unsupported software.

System Documentation Module (man)
The System Documentation Module (man) includes the online manual
pages, related utilities, and the system administrator help files.

Software Development Module (devel)
The Software Development Module (devel) includes the facilities for
software development such as Clanguage tools, f77, and the Source
Code Control System (SCCS) facility.

contains all UNIX graphics facilities as

68010 Compiler Module (compile)
The 68010 Compiler Module (compile) is available only for 32-bit systems
and includes the 16-bit Ccompiler and its associated libraries and
routines. On 16-bit systems, this software is in the devel module.

System Accounting Module (acct)
The System Accounting Module (acct) provides the complete system
accounting facility: methods to collect per-process resource utilization
data, record connect sessions, monitor disk utilization, and charge fees
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handle special functions of HP 2640 and 2621-series graph
t e r m i n a l s

print user and group IDs and names
remove amessage queue, semaphore set or shared bbase
memory id
report inter-process communication facilities status
relational database operator
terminate aprocess
indicate last logins of users and teletypes
link editor for common object files
generate programs for simple lexical tasks
read one l ine

aCprogram checker
sign on
get login name
find lines in asorted list
find ordering relation for an object library
send requests to an LP line printer
print LP status information
list contents of directory
list contents of directory (Berkeley)
m a c r o p r o c e s s o r
provide truth value about your processor type
send mail to users or read mail
interactive message processing system
maintain, update, and regenerate groups of programs
generate encryption key
print entries in this manual
permit or deny messages
make adirectory
make alost-t-found directory for fsck
create an error message file by massaging Csource
print/check documents formatted with the MM macros
typeset dociunents, viewgraphs, and slides
file perusal filter for crt viewing
change the format of atext file
log in to anew group
print news items
run aconunand at low priority
line numbering filter
print name list of common object file
run acommand immune to hangups and quits
format or typeset text
octal dump
compress files
compress and imcompress sparse file
change login password
merge same lines of several files or subsequent lines of exten
one fi l e

file perusal filter for soft-copy terminals
print files
line printer spooler

hp

b b a s ei d

i p c r m

b b a s e
e x t e n

b b a s e
b b a s e
b b a s e
d e v e l
b b a s e

d e v e l
b b a s e
b b a s e
e x t e n

d e v e l
m i s c
m i s c
b b a s e
b b a s e
d e v e l
b b a s e
b b a s e
b b a s e
b b a s e
e x t e n

m a n

b b a s e
b b a s e
b b a s e
d e v e l
m a n

m a n

b b a s e
e x t e n

b b a s e
b b a s e
b b a s e
e x t e n

b b a s e
b b a s e
m a n

b b a s e
e x t e n

e x t e n

b b a s e

ipcs
jo in
k i l l
l a s t
I d
l e x
l i n e
l i n t

log in
logname
l o o k

l o r d e r

Ip
Ipstat
I s
I s
m 4

m a c h i d
m a i l
m a i l x
m a k e

makekey
m a n

m e s g
m W H i r

m k l o s t + f o u n d
m k s t r
m m

m m t

m o r e

n e w f o r m

n e w g r p
n e w s

n i c e
n l
n m

nohup
n r o f f
o d

pack
packsf
passwd
paste

b b a s e
b b a s e
b b a s e

P g
p r

print
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d e v e l
d e v e l

b b a s e
m a n

b b a s e

d e v e l
d e v e l
b b a s e
b b a s e
d e v e l
d e v e l
a c c t

a c c t

d e v e l
d e v e l
e x t e n

b b a s e

shell, the standard/restricted command programming bbase
language
shell layer manager
print section sizes of common object files
suspend execution for an interval
link files symbolically
SNOBOL interpreter
sort and/or merge files
find spelling errors
interpolate smooth curve
split afile into pieces
spool queue manager
make output single spaced
statistical network useful with graphical commands

display profile data
print an SCCS file
report process status
permuted index
working directory name
r a t i o n a l F o r t r a n d i a l e c t

regular expression compile
r e v e r s e l i n e s o f a fi l e
r e m o v e fi l e s o r d i r e c t o r i e s
remove adelta firom an SCCS file
print current SCCS file editing activity
system activity graph
system activity reporter
compare two versions of an SCCS file
symbolic debugger
side-by-side difference program
s t r e a m e d i t o r

prof
p r s

p s
p t x
pwd
r a t f o r

r e g c m p
r e v

r m

r m d e l
s a c t

s a g

s a r

s c c s d i f f
s d b

s d i f f
s e d
s h

s h l e x t e n

d e v e l
b b a s e
b b a s e
m i s c
b b a s e
e x t e n

graph
b b a s e

b b a s e
b b a s e

graph
find the printable strings in aobject, or other binary, devel

s i z e

sleep
s i n
s n o

s o r t

spell
spline
split
spool
s s p
s t a t

s t r ings
fOe

strip symbol and line number information from object devels t r i p
fi l e

set the options for aterminal
become superuser or another user
print checksum and block count of afile
update the super block
s e t t a b s o n a t e r m i n a l

deliver the last part of afile
tape file archiver
f o r m a t t a b l e s f o r n r o f f o r t r o f f

photot3rpesetter simulator
copy input to standard output and to files
c o n d i t i o n e v a l u a t i o n c o m m a n d
t i m e a c o n u n a n d

time acommand; report process data and system acct
activity
graphical table of contents routines
update access and modification times of afile
filter for old streaming tape format

b b a s e
b b a s e

b b a s e
b b a s e
m i s c
b b a s e
b b a s e

s t t y
s u

s u m

S 3 m c

t a b s
t a i l
t a r

t b l m a n

m i s c
b b a s e
b b a s e
b b a s e

t c

t e e

t e s t

t i m e
t i m e x

graph
d e v e l
m i s c

t o e

t o u c h

t p c v t

- 5 -



tplot graphics filters
query terminfo database
t r a n s l a t e c h a r a c t e r s

provide truth values
topological sort
get the name of the terminal
underline output for aterminal
s e t fi l e - c r e a t i o n m o d e m a s k

print name of cinrent UNIX system
undo aprevious get of an SCCS file
report repeated lines in afile
interactive conversion program
UNIX system to UNIX system copy
UUCP status inquiry £md job control
public UNIX-to-UNIX system file copy
UNIX-to-UNIX system command execution
v a l i d a t e S C C S fi l e
v e r s i o n c o n t r o l

screen-oriented (visual) display editor based on ex
await completion of process
w o r d c o u n t

identify SCCS files
locate source, binary, and or manual for program
who is on the system
w r i t e t o a n o t h e r u s e r

construct argument list(s) and execute command
extract strings from Cprograms to implement shared devel
s t r i ngs
yet another compiler-compiler

graph
b b a s e
b b a s e
b b a s e
e x t e n

b b a s e
b b a s e
b b a s e
b b a s e
d e v e l
e x t e n

e x t e n

b b a s e

b b a s e
b b a s e
b b a s e
d e v e l

d e v e l
e x t e n

b b a s e
b b a s e
b b a s e
m a n

b b a s e
b b a s e
b b a s e

t p u t
t r

t r u e

t s o r t

t t y
u l
u m a s k
u n a m e

unge t
uniq
u n i t s

UUCP
u u s t a t

u u t o

u u x

v a l
V C

v i
w a i t
w c

w h a t
w h e r e i s
w h o
w r i t e

x a r g s

x s t r

d e v e ly a c c

6 . G a m e s
a r i t h m e t i c
b a c k

provide drill in arithmetic problems
the game of backgammon
the game of black jack
the game of craps
generate amaze
guessing game
t i c - t a c - t o e

the game of hunt-the-wiunpus

m i s c
m i s c
m i s c
m i s c
m i s c
m i s c
m i s c
m i s c

bj
c r a p s
m a z e

m o o

t t t

w i i m p

P R O G R A M M E R R E F E R E N C E M A N U A L C O N T E N T S

2. System Calls
a c c e s s

a c c t

a l a r m

determine accessibility of afile
enable or disable process accounting
set the process alarm dock for aprocess
change data segment space allocation
change working directory
change mode of fUe
change owner and group of afile
change root directory

d e v e l
d e v e l
d e v e l

b r k d e v e l
c h d i r d e v e l
c h m o d

c h o w n
c h r o o t

d e v e l
d e v e l
d e v e l
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d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

close afile descriptor
create anew file or rewrite an existing one
duplicate an open file descriptor
e x e c u t e a fi l e

terminate process
fi l e c o n t r o l

floating point processor access
create anew process
get process, process group, and parent process IDs
get real user, effective user, real group, and effective devel
group IDs
c o n t r o l d e v i c e

send asignal to aprocess or agroup of processes
l i n k t o a fi l e

provide exclusive file regions for reading and writing
move read/write file pointer
make adirectory, or aspecial or ordinary file
mount afile system
message control operations
get message queue
message operations
change priority of aprocess
open for reading or writing
suspend process imtil signal
create an interprocess channel
lock process, text, or data in memory
execution time profile
process trace
power recovery notification
power recovery interval to single-user state
r e a d f r o m fi l e

mount and unmount directorys across file systems
semaphore control operations
get aset of semaphores
semaphore operations
get serial niunber of current system
set process group ID
set user and group IDs
shared memory control operations
get shared memory segment
shared memory operations
specify what to do upon receipt of asignal
link files across file systems
get file status
s e t t i m e

synchronously write on afile
update super-block
get time
get process and child process times
set/get time slice
get and set user limits
set and get file creation mask

c l o s e

c r e a t

dup
e x e c

e x i t
f c n t l

ffp
f o r k

getpid
getuid

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

i o c t l

k i U
l i n k

l o c k f
I s e e k
m k n o d
m o u n t

msgctl
msgget
m s g o p
n i c e

o p e n
p a u s e
pipe
plock
profil
ptrace
p w m o t e
pwrtime
r e a d
r m n t

s e m c t l

semget
s e m o p
s e m u m

setpgrp
s e t u i d
s h m c t l

shmget
shmop
signal
s l i n k
s t a t

s t i m e
s w r i t e

s y n c
t i m e
t i m e s
t s l i c e
u l i m i t
u m a s k
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unmount afile system
get name of current UNIX system
remove directory entry
get file system statistics
s e t fi l e a c c e s s a n d m o d i fi c a t i o n t i m e s

wait for child process to stop or terminate
w r i t e o n a fi l e

u m o u n t

u n a m e

u n l i n k
u s t a t

u t i m e
w a i t
w r i t e

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

3 . S u b r o u t i n e s
a 6 4 l convert between long integer and base-64 ASCII devel

s t r i n g
generate an lOT fault
terminate Fortran program
return integer absolute value
F o r t r a n a b s o l u t e v a l u e

Fortran imaginary part of complex argument
Fortran integer part intrinsic function
verify program assertion
B e s s e l f u n c t i o n s
F o r t r a n b i t w i s e b o o l e a n f u n c t i o n s

binary search
report CPU time used
Fortran complex conjugate intrinsic function
t r a n s l a t e c h a r a c t e r s

generate DES encryption
generate file name for terminal
convert date and time to string
classify characters
screen functions with optimal cursor motion
CRT screen handling and optimization package
get character login name of the user
establish an out-going terminal line connection
positive difference intrinsic functions
double precision product intrinsic function
generate uni formly distr ibuted pseudo-random
n u m b e r s

a b o r t

a b o r t
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l

a b s
a b s

aimag
a i n t
a s s e r t

b e s s e l
b o o l
b s e a r c h
c l o c k

conjg
c o n v

c r y p t
c t e r m i d
c t i m e

c type
c u r s e s

d e v e lc u r s e s

c u s e r i d d e v e l
d i a l d e v e l

d e v e l
d e v e l
d e v e l

d i m

dprod
d r a n d 4 8

convert floating-point nvunber to string
last locations in program
error function and complementary error function

e c v t d e v e l
d e v e l
d e v e l

Fortran exponential, logarithm, square root intrinsic devel
f u n c t i o n s

e n d
e r f

e x p

exponential, logarithm, power, square root functions
c l o s e o r fl u s h a s t r e a m

stream status inquiries
fl o a t f o r m a t c o n v e r s i o n s

floor, ceiling, remainder, absolute value functions
open astream
binary input/output
manipulate parts of floating-point numbers
reposition afile pointer in astream
w a l k a fi l e t r e e

explicit Fortran type conversion

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l

e x p
f c l o s e
f e r r o r
fl c v t
fl o o r

fopen
f r e a d

frexp
f s e e k
f t w

ftype
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log gamma function
return Fortran command-line argiunent
get character or word from stream
get path-name of current working directory
r e t u r n v a l u e f o r e n v i r o n m e n t n a m e
r e t u r n F o r t r a n e n v i r o n m e n t v a r i a b l e

get group file
get login name
get option letter from argument vector
read apassword
get name from UID
get password
get astring from astream
access utmp file entry
manage hash search tables
E u c l i d e a n d i s t a n c e f u n c t i o n

number of command line arguments
return location of Fortran substring
convert between 3-byte integers and long integers
r e a d t h e a r c h i v e h e a d e r o f a m e m b e r o f a n a r c h i v e fi l e

close acommon object file
read the file header of acommon object file
retrieve symbol name for common object file symbol
table entry
manipulate line number entries of acommon object file
f u n c t i o n
s e e k t o l i n e n u m b e r e n t r i e s o f a s e c t i o n o f a c o m m o n

object file
seek to the optional file header of acommon object file
open acommon object file for reading
s e e k t o r e l o c a t i o n e n t r i e s o f a s e c t i o n o f a c o m m o n

object file
r e a d a n i n d e x e d / n a m e d s e c t i o n h e a d e r o f a c o m m o n

object file
seek to an indexed/named section of acommon object

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l

d e v e l
d e v e l

d e v e l
d e v e l
d e v e l

g a m m a
getarg
getc
getcwd
getenv
getenv
ge tg ren t
getlogin
ge top t
getpass
getpw
getpwent
gets
g e t u t
h s e a r c h

h y p o t
large
i n d e x
13 to l
I d a h r e a d
I d c l o s e
I d f h r e a d

Idgetname

I d l r e a d d e v e l

d e v e lI d l s e e k

d e v e l
d e v e l
d e v e l

I d o h s e e k

Idopen
I d r s e e k

d e v e lI d s h r e a d

d e v e lI d s s e e k
fi l e

compute index of symbol table entry of object file
read an indexed symbol table entry of acommon
object file
seek to the symbol table of acommon object file
return length of Fortran string
record locking on files
return login name of user
linear search and update
main memory allocator
fast main memory allocator
error-handling function
F o r t r a n m a x i m u m - v a l u e f u n c t i o n s

return Fortran time accounting
memory operations
F o r t r a n m i n i m u m - v a l u e f u n c t i o n s

make aunique fUe name

d e v e lI d t b i n d e x
I d t b r e a d d e v e l

I d t b s e e k d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

l e n
l o c k f

logname
I s e a r c h
m a l l o c
m a l l o c
m a t h e r r
m a x

m c l o c k

m e m o r y
m i n

mktemp
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m o d
m o n i t o r
n l i s t

p e r r o r
p l o t

Fortran remaindering intrinsic functions
prepare execution profile
get entries from name list
system error messages
graphics interface subroutines
initiate pipe to/from aprocess
print formatted output
put character or word on astream
change or add value to environment
write password file entry
put astring on astream
quicker sort
simple random-number generator
Fortran uniform random-munber generator
compile and execute regular expression
Fortran nearest integer functions
convert formatted input
assign buffering to astream
non-local goto
Fortran transfer-of-sign intrinsic function
specify Fortran action on receipt of asystem signal
suspend execution for interval
access long numeric data in amachine independent devel
f a s h i o n ,

software signals
standard buffered input/output package
standard interprocess conununication package
string comparision intrinsic functions
string operations
convert string to double-precision number
convert string to integer
swap bytes
issue ashell conunand from Fortran
i s s u e a s h e l l c o m m a n d

terminal independent operation routines
create atemporary file
create aname for atemporary file
Fortran trigonometric intrinsic functions
tr igonometric functions
Fortran hyperbolic intrinsic functions
hyperbolic functions
manage binary search trees
fi n d n a m e o f a t e r m i n a l

find the slot in the utmp file of the current user
push character back into input stream
print formatted output of avarargs argument list
print formatted output of avarargs argument list

d e v e l
d e v e l
d e v e l
d e v e l

g r a p h
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

p o p e n

p r i n t f
pu tc
p u t e n v
p u t p w e n t
p u t s
q s o r t
r a n d
r a n d

r e g c m p
r o u n d
s c a n f
s e t b u f

setjmp
sign
signal
sleep
sput l

ssignal
s t d i o

stdipc
s t r c m p
string
s t r t o d
s t r t o l
s w a b

system
system
termcap
t m p fi l e
t m p n a m

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l
d e v e l

d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l
d e v e l

t r i g
t r i g
t r i g h
t r i g h
t s e a r c h

t t y n a m e
t t y s l o t
ungetc
v p r i n t f
v p r i n t f

4 . F i l e F o r m a t s
a . o u t common assembler and link editor output

per-process accounting file format
error records for devices exceeding threshold values

n a

a c c t n a

a l e r t n a
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logalert summary message file
c o m m o n a r c h i v e f U e f o r m a t

list of file systems processed by fsck
format of core image file
format of cpio archive
f o r m a t o f d i r e c t o r i e s

error-log file format
file header for common object files
format of system volume
format specification in text files
speed and terminal settings used by getty
graphical primitive string, format of graphical files
group file
script for the init process
f o r m a t o f a n i n o d e
i s s u e i d e n t i fi c a t i o n fi l e

common object file access routines
line number entries in acommon object file
m a s t e r d e v i c e i n f o r m a t i o n t a b l e

mounted file system table
password file
graphics interface
setting up an environment at login time
relocation information for aconunon'object file
mounted directory table
f o r m a t o f S C C S fi l e

section header for acommon object file
common object file symbol table format
date and release number of the operating system
format of compiled term file
terminal capability data base
logalert threshold file
utmp and wtmp entry formats

b b a s ealertmesg
n aa r

c h e c k l i s t
c o r e

cpio

n a

n a

n a

d i r n a

e r r fi l e
fi l e h d r

n a

n a

f s n a

fspec
gettydefs

n a

b b a s e
n ag p s
b b a s e
b b a s e

g r o u p
i n i t t a b
i n o d e
i s s u e
I d f c n
l i n e n u m
m a s t e r

m n t t a b

passwd
plot
profile
r e l o c
r m n t t a b
s c c s fi l e
s c n h d r

n a

b b a s e
n a

n a

b b a s e
n a

b b a s e
n a

n a

n a

b b a s e

n a

n a

n as y m s
sysident
t e r m

t e r m i n f o
t h r e s h o l d

u t m p

b b a s e
b b a s e

b b a s e
b b a s e
n a

5 . M i s c e l l a n e o u s F a c i l i t i e s
a s c i i

b te rmcap
e n v i r o n

map of ASCII character set
terminal capability data base
u s e r e n v i r o n m e n t

special character definitions for eqn and neqn
file control options
description files for device-independent troff
graphics for the extended TTY-37 type-box
macros for formatting entries in this manual
m a t h fi m c t i o n s a n d c o n s t a n t s

m a n

m i s c
n a

b b a s e

d e v e l
m a n

m a n

m a n

d e v e l
m a n

eqnchar
f c n t l
f o n t

greek
m a n

m a t h

macros for formatting papers
the MM macro package for formatting documents
the OSDD adapter macro package for formatting man
d o c i u n e n t s

the macro package for formatting apermuted index
text formatting macros
troff macro package to typeset view graphs and slides man

d e v e l

m e

m m

m o s d
m a n

m p t x m a n

m a nm s

m v

profile within afunctionprof
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regular expression compile and match routines
data returned by stat system call
c o n v e n t i o n a l n a m e s f o r t e r m i n a l s

terminal capability data base
description of output language
primitive system data types
machineHlependent values
handle variable argument list

d e v e lr e g e x p
s t a t n a

t e r m n a

termcap b b a s e
t r o f f n a

types
v a l u e s

v a r a r g s

b b a s e
d e v e l
d e v e l

S U P E R U S E R R E F E R E N C E M A N U A L C O N T E N T S

1. Maintenance Commands and Application Programs
allow/prevent LP requests
overview of accounting and miscellaneous accounting acct
c o m m a n d s

conunand summary from per-process accounting acct
r e c o r d s

accept m i s c
a c c t

a c c t c m s

connect-time accoimting
merge or add total accounting files
process accounting
shell procedures for accounting
archiver for termcap data bases
produce alist of bad blocks for drive
system initialization shell scripts

a c c t c o n

acctmerg
acctprc
a c c t s h
a r t e r m

b a d l i s t

a c c t

a c c t
a c c t

a c c t

b b a s e
b b a s e
b b a s e

display contents of bootblock fi-om Winchester disks bbase
b r c
b t b l o c k

a n d
c h e c k a l l
c h r o o t

faster file system checking procedure
change root directory for acommand
c l e a r i - n o d e

console log filter
configure aUNIX system
install object files in binary directories
examine system images
c l o c k d a e m o n

copy file systems for optimal access time
d e v i c e n a m e

report number of free disk blocks
generate disk accounting data by user ID
set/calculate disk partition sizes
extract error records from dump
error-logging daemon
process areport of logged errors
terminate the error-logging daemon
list file names and statistics for afile system
daily/weekly UNIX system file system backup
fast incremental backup
fi n d r o o t d e v i c e n a m e
f o r m a t t e r f o r t h e 5 . 2 5 a n d 8 i n c h d i s k s
format checker for the 5.25 and 8inch disks
recover files from abackup tape
file system consistency check and interactive repair

m i s c
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
e x t e n

b b a s e
e x t e n

b b a s e
b b a s e

c l r i

cns_fil ter
config
cpset
c r a s h

c r o n

dcopy
d e v n m

d f

diskusg
dkpart
e r r d e a d

e r r d e m o n

e r r p t
e r rs top

a c c t

b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e

f f
fi l e s a v e
fi n e
fi n d r o o t
f o r m a t
f o r m a t e k
f r e e
f s c k
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b b a s e
e x t e n
a c c t

b b a s e
b b a s e
b b a s e
e x t e n

b b a s e
b b a s e
b b a s e
b b a s e
m i s c
b b a s e
m i s c
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
d e v e l
b b a s e
b b a s e

file system debugger
identify processes using afile or file structure
manipulate connect accounting records
set terminal type, modes, speed, and line discipline
display inode number
process control initialization
install commands
kill all active processes
high performance serial
exercise link and unlink system calls
error log threshold analysis utility
configure the LP spooling system
line printer daemon
start/stop the LP request scheduler and move requests
construct afile system
build special file
moimt and dismount file system
move adirectory
generate names from i-numbers
construct afile system
operating system profiler
password/group file checkers
mount and unmount directorys across file systems
run daily accounting
disk access profiler
system activity report package
establish moimt table
establish rmount table
shutdown -shutdown system
single -go from multi-user to single-user mode
load the SKY Floating Point Processor
spool system device table manager
display contents of superblock fi*om
terminfo compiler
UUCP spool directory clean-up
monitor uucp network
display SCCS version number and file attributes
tium on/off read after write check for device
copy file systems with label checking
w r i t e t o a l l u s e r s

who is doing what

f s d b
f u s e r

f w t m p
ge t t y
i c h e c k
i n i t
i n s t a l l

k i l l a l l

Idhpsio
l i n k

logalert
Ipadmin
Ipd
Ipsched
m k f s
m k n o d
m o u n t
m v d i r
ncheck
n e w f s

profiler
pwck
r m o u n t
r u n a c c t

sadp

a c c t

a c c t

a c c t

b b a s e
b b a s e
b b a s e
b b a s e
m i s c
b b a s e
b b a s e
b b a s e
c o m m

c o m m

b b a s e
b b a s e
b b a s e
b b a s e
b b a s e

s a r

s e t n m t
s e t r m n t
s h u t d o w n

single
skyload
spooldev
s u b l o c k

t i c
u u c l e a n

uusub
v e r c h k

v e r i f y
vo lcopy
w a l l
w h o d o

7. Special Files
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e
b b a s e

error-logging interface
high performance serial
intelligent 8-channel serial
line printer
c o r e m e m o r y
n e c —

t h e n u l l fi l e

operating system profiler
driver for the SCSI disks

e r r

hpsio
i o s

I p
m e m

n e c

n u l l

p r f
s d
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driver for the SCSI tapes
pseudo-device driver
general terminal interface
driver for 5.25 and 8inch streaming tapes
event-tracing driver
controll ing terminal interface
d r i v e r f o r t h e 5 . 2 5 i n c h d i s k s

d r i v e r f o r t h e 8 i n c h W i n c h e s t e r d i s k s

b b a s e
d e v e l

b b a s e
b b a s e
d e v e l
b b a s e
b b a s e
b b a s e

s s

s x t

t e r m i o

t p
t r a c e

t t y
w d
x l

8 . M i i i n t e n a n c e
b o o t

diag
i n s e r v

lOdiag

startup procedure
run in-service diagnostics
inservice diagnostics
perform automatic level 0diagnostics
conunand script for system housekeeping
startup procedure
invoke Start-Up-Subsystem function
invoke Start-Up-Subsystem (SUS) log driver

n a

b b a s e
b b a s e
n a

b b a s er c

S U S n a

s u s c m d

suslog
n a

n a
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I N T R O ( l )I N T R O ( l )

N A M E
intro —introduction to commands and application programs

D E S C R I P T I O N

This section describes, in alphabetical order, publicly-accessible
commands. Certain distinctions of purpose are made in the head¬
ings:
(1) Commands of general utility.
(1C) Commands for communication with other systems.
(IG) Commands used primarily for graphics and computer-aided

design.
C O M M A N D S Y N TA X

Unless otherwise noted, commands described in this section accept
options and other arguments according to the following syntax:

name [option(s)] {cmdarg(s)]
w h e r e :

n a m e

The name of an executable fi le.
opt ion

—noargletter(s) or,
— a r g l e t t e r o o p t a r g
where <> is optional white space.

noarglet ter
Asingle letter representing an option without an argument.

argletter
Asingle letter representing an option requiring an argument.

o p t a r g
Argument (character string) satisfying preceding argletter.

Path name (or other command argument) not beginning with
—or, —by itself indicating the standard input.

cmdarg

S E E A L S O

getopt(l), exit(2), wait(2), getopt(3C).
Section 6of this manual for computer games.

D I A G N O S T I C S
Upon termination, each command returns two bytes of status, one
supplied by the system and giving the cause for termination, and
(in the case of normal termination) one supplied by the program
(see wait{2) and exit(2)). The system byte is 0for normal termina¬
tion; the program byte is customarily 0for successful execution
and non-zero to indicate troubles such as erroneous parameters,
bad or inaccessible data, or other inability to cope with the task at
hand. The program byte is called either exit code, exit status, or
return code and is described only where special conventions are
i n v o l v e d .

W A R N I N G S

Some commands produce unexpected results when processing files
containing null characters. These commands often treat text input
lines as strings and therefore become confused upon encoimtering a
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I N T R O ( l ) I N T R O ( l )

null character {the string terminator) within aline.
S U P P O RT S TAT U S

Supported.
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300(1)300(1)

N A M E

300, 300s —handle special functions of DASI 300 and 300s termi¬
n a l s

S Y N O P S I S

3 0 0 [ + 1 2 ] [ - n ] [ - d t , l , c ]
3 0 0 s [ + 1 2 ] [ - n ] [ - d t , l , c ]

D E S C R I P T I O N

300 supports special functions and optimizes the use of the DASI
300 (GSI 300 or DTC 300) terminal; 300s performs the same func¬
tions for the DASI 300s (GSI 300s or DTC 300s) terminal. It con¬
verts hal f - l ine forward, hal f - l ine reverse, and fu l l - l ine reverse
motions to the correct vertical motions. It also attempts to draw
Greek letters and other special symbols. It permits convenient use
of 12-pitch text. It also reduces printing time 5to 70%. 300 can
be used to print equations neatly, in the sequence:

neqn file ... |nroff |300
WARNING: if your+erminal has aPLOT switch, make sure it is
turned on before 300 is used.

The behavior of 300 can be modified to handle 12-pitch text, frac¬
tional line spacings, messages, and delays using the options
descr ibed be low:

+ 1 2 permits use of 12-pitch, 6lines/inch text. The user should
turn the PITCH to 12. DASI 300 terminals normally allow
only two combinations: 10-pitch, 6lines/inch, or 12-pitch,
8 l i n e s / i n c h ,

controls the size of half-line spacing. Ahalf-line is nor¬
mally equal to 4vertical plot increments. Since each
increment equals 1/48 of an inch, a10-pitch line-feed
requires 8increments, while a12-pitch line-feed needs
only 6.
The first digit of noverrides the default value for halfline
spacing so that the appearance of subscripts and super¬
scripts can be altered. For example, nroff half-lines can
be changed to quarter-lines by using —2. Using —3 and
setting the PITCH switch to 12 generates appropriate
half-lines for 12-pitch, 8lines/inch mode.

—dt,Z,c controls delay factors. DASI 300 terminals sometimes
produce peculiar output when faced with very long lines,
too many tab characters, or long strings of blankless,
non-identical characters. This option attempts to allevi¬
ate this problem.
One null (delay) character is inserted in aline for every
set of ttabs, and for every contiguous string of cnon¬
b lank , non- tab charac te rs . Ava lue o f ze ro fo r to r c
results in two null bytes per tab (character). If aline is
longer than /bytes, 1+(total length)/20 nulls are inserted
a t t he end o f t ha t l i ne . Because te rm ina l behav io r va r i es
according to the specific characters printed and the load

— n
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300(1) 300(1)

on asystem, the user may have to experiment with these
values to get correct output.
The default setting for this option is —d3,90,30. Items
omitted from the end of the list imply the use of the
default value for those items. The —d option exists only
as alast resort for those few cases that do not otherwise
print properly. For example, the file /etc/passwd may be
printed using —d3,30,5. The value —d0,l is agood one to
use for Cprograms that have many levels of indentation.
Note that the delay control interacts heavily with the pre¬
vailing carriage return and line-feed delays. The stty(l)
modes nlO cr2 or nlO cr3 are recommended for most uses.

300 can be used with the nroff —s flag or .rd requests, when it is
necessary to insert paper manually or change fonts in the middle of
adocument. Instead of hitting the return key in these cases,
must use the line-feed key to get aresponse.
In many (but not all) cases, the following sequences are equivalent:

nroff—T300 files ... and nroff files ... |300
nroff—T300—12 files ... and nroff files ... |300 +12

The use of 300 can therefore be avoided unless special delays or
options are required; in afew cases, however, the additional move¬
ment optimization of 300 may produce better-aligned output.
Greek(5} shows the neqn names of, and resulting output for, the
Greek and special characters supported by 300.

o n e

S E E A L S O

450(1), eqn(l), graph(lG), mesg(l), nroff(l), stty(l), tabs(l), tbl(l),
tplot(lG).

R E S T R I C T I O N S

Some special characters cannot be correctly printed in column 1
because the print head cannot be moved to the left from there.
If your output contains Greek and/or reverse line-feeds,
friction-feed platen instead of aforms tractor; although good
enough for drafts, the forms tractor has atendency to sUp when
reversing direction, distorting Greek characters and miafljigrning
the first line of text after one or more reverse line-feeds.

S U P P O RT S TAT U S
Not supported.

u s e a
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4014(1)4014(1)

N A M E

4014 -paginator for the TEKTRONIX 4014 terminal
S Y N O P S I S

4 0 1 4 [ - t ] [ - n ] [ - c N ] [ - p L ] [ fi l e ]
D E S C R I P T I O N

The output of 4014 is intended for aTEKTRONIX 4014 terminal;
4014 arranges for 66 lines to fit on the screen, divides the screen
into Ncolumns, and contributes an eight-space page offset in the
(default) single-column case. Tabs, spaces, and backspaces are col¬
lected and plotted when necessary. TELETYPE® Model 37 half-
and reverse-line sequences are interpreted and plotted. At the end
of each page, 4014 waits for anew-line (empty line) from the key¬
board before continuing on to the next page. In this wait state,
the command \cmd wi l l send the cmd to the shel l .

O P T I O N S

—t Eliminates waits between pages (useful for directing output
into afile).

Starts printing at the current cursor position and never
erases the screen.

— n

- c N
D i v i d e s t h e s c r e e n i n t o N c o l u m n s a n d w a i t s a f t e r t h e l a s t
c o l u m n .

—pL Sets page length to L; Laccepts the scale factors i(inches)
and 1(lines); default is lines. For example, —plli sets page
length to 11 inches; —pill or —pll sets page length to 11
l i nes .

S E E A L S O

pr(l), tc(l), troff(l).
S U P P O R T S T A T U S

Not supported.
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N A M E

450 —handle special functions of the DASI 450 terminal
S Y N O P S I S

4 5 0

D E S C R I P T I O N

450 supports special functions of, and optimizes the use of, the
DASI 450 terminal, or any terminal that is functionally identical,
such as the DIABLO 1620 or XEROX 1700. It converts half-line
forward, half- l ine reverse, and ful l- l ine reverse motions to the
correct vertical motions. It also attempts to draw Greek letters
and other special symbols in the same manner as 500(1). 450 can
be used to print equations neatly, in the sequence:

neqn file ... |nroff |450
WARNING: make sure that the PLOT switch on your terminal is
ON before 450 is used. The SPACING switch should be put in the
desired position (either 10- or 12-pitch). In either case, vertical
spacing is 6lines/inch, unless dynamically changed to 8lines per
inch by an appropriate escape sequence.
450 can be used with the nroff —s flag or .rd requests when it is
necessary to insert paper manually or change fonts in the middle of
adocument. Instead of pressing the return key in these cases, you
must use the line-feed key to get any response.
In many (but not all) cases, the use of 450 can be eliminated in
favor of one of the following:

n r o f f — T 4 5 0 fi l e s . . .
o r

n r o f f - T 4 5 0 - 1 2 fi l e s . . .

The use of 450 can thus often be avoided unless special delays or
options are required; in afew cases, however, the additional move¬
ment optimization of 450 may produce better-aligned output.
The neqn names of, and resulting output for, the Greek and special
characters supported by 450 are shown in greek(5\.

S E E A L S O

300(1), eqn(l), graph(lG), mesg(l), nroffil), stty(l), tabs(l), tbl(l),
tp lo t ( lG) .

R E S T R I C T I O N S

Some special characters cannot be correctly printed in column 1
because the print head cannot be moved to the left from there.
If your output contains Greek and/or reverse line-feeds, use a
friction-feed platen instead of aforms tractor; although good
enough for drafts, the forms tractor has atendency to sfip when
reversing direction, distorting Greek characters and mis^gning
the first line of text after one or more reverse line-feeds.

S U P P O R T S TAT U S
Not supported.
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N A M E

acctcom -search and print process accounting file(s)
S Y N O P S I S

acctcom [[options][file]] ...
D E S C R I P T I O N

Acctcom reads file, the standard input, or /usr/adm/pacct, in the
form described by occt(4) and writes selected records to the stan¬
dard output. Each record represents the execution of one process.
The output shows the following:

C O M M A N D N A M E

—prepended with a#if executed with
super-user privileges.

—a?if aprocess is not associated
with aknown terminal type.

U S E R
T T Y N A M E

S T A R T T I M E
E N D T I M E

REAL (SEC)
CPU (SEC)
MEAN SIZE(K)

—(optional) fork/exec flag: 1for fork
w i t h o u t e x e c .

—(optional) the system exit status.

F

S T A T
H O G F A C T O R -
K C O R E M I N -
C P U F A C T O R -

C H A R S T R N S F D

BLOCKS /WD -total blocks read and written.

If no files are specified, and if the standard input is associated with
aterminal or /dev/null (as is the case when using &in the shell),
/usr/adm/pacct is read, otherwise the standard input is read.
File arguments (if given) are read in their respective order. Each
file is normally read forward, i.e., in chronological order by process
completion time. The file /usr/ato/pacct is usually the current file
to be examined; abusy system may need several such files of
which all but the current file are found in /usr/adm/pacct?.

O P T I O N S

Show some average statistics about the process
selected. The statistics are printed after the output
reco rds .
Read backwards, showing latest commands first. This
option has no effect when the standard input is read.
Print the forklexec flag and system exit status
columns in the output.
Instead of mean memory size, show the fraction of
total available CPU time consumed by the process dur¬
ing its execution. This CPU "hog" time factor is

— a

- b

- f

- h
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A C C T C O M ( l ) A C C T C O M ( l )

computed as:
(total CPU time)/(elapsed time)

Print columns containing the I/O counts in the output.
Instead of memory size, show total kcore-minutes.
Show mean core size (the default).
Show CPU factor: (user time/(system-time +user¬
time).
Show separate system and user CPU times.
Exclude column headings from the output.
Show only processes belonging to terminal Idevlline.
Show only processes belonging to user that may be
specified by:
u s e r I D

— 1

- k
— m

— r

- t
— V

—1 line
— u u s e r

alogin name converted to auser ID
designates only those processes executed
with super-user privileges
designates processes associated with unk¬
n o w n u s e r I D s

Show only processes belonging to group. The group
may be designated by either the group ID or group
n a m e .

Select processes existing at or after time, given in the
format hr [: min [: sec ]].
Select processes existing at or before time.

?

— g g r o u p

— 8 t i m e

— e t i m e

—S time 'Select processes starting at or after time.
— E t i m e Select processes ending at or before time. Using the

same time for both —S and —E shows the processes
tha t ex is ted a t t ime .

—n pattern Show only commands matching pattern that may be a
regular expression as in ed(l) except that +means
o n e o r m o r e o c c u r r e n c e s .

Do not print any output records; print the average
statistics as with the —a option.
Copy selected process records in the input data format
to o/ite; supress standard output printing.

—H factor Show only processes that exceed the CPU time factor
as explained in option —h above.
Show only processes with CPU system time exceeding
sec seconds.

Show only processes with total CPU time, system plus
user, exceeding sec seconds.
Show only processes transferring more characters

than the cut-off number given by chars.

- q

—o ofile

—O sec

—C sec

— I c h a r s

F I L E S

/etc/passwd
/usr/adm/pacct
/etc/group

SEE ALSO

ps(l), su(l), acct(2), acct(4), utmp(4), acct(lM), acctcms(lM),
acctcon(lM), acctmerg(lM), acctprc(lM), acctsh(lM), fwtmp(lM),
runacct ( lM) .
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R E S T R I C T I O N S

Acctcom only reports on processes that have terminated; use ps(l)
for active processes. If time exceeds the present time, then time is
interpreted as occurring on the previous day.

S U P P O R T S T A T U S

Not supported.
/ ^ s
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N A M E

adb —absolute debugger
S Y N O P S I S

adb [—w] [objfil [corfil ]]
D E S C R I P T I O N

Adb is ageneral purpose debugging program. It may be used toexamine ffles and to provide acontrolled environment for the exe¬
cution of UNIX system programs.
Objfil is normally an executable program file, preferably containing
asymbol table; if not then the S3onbolic features of adb cannot be
uŝ  although the file can still be examined. The default for objfil
is a.out. Corfil is assumed to be acore image file produced after
executing objfil; the default for corfil is core.
Requests to adb are read from the standard input and responses
are to the standard output. If the —w option is present then both
objfil and corfil are created if necessary and open̂  for reading and
writing so that files can be modified using adb. Adb ignores QUIT;
INTERRUPT causes re tu rn to the nex t adb command.

In general requests to adb are of the form
[address ][, count ][command] [; ]

If address is present then dot is set to address. Initially dot is set
to 0. For most commands count specifies how many times the
command is executed. The default count is 1. Address and count
are expressions.
The interpretation of an address depends on the context of its use.
If asubprocess is being debugged then addresses are interpreted in
the usû  way in the address space of the subprocess. For further
details of address mapping see ADDRESSES.

E X P R E S S I O N S
The value of dot .

The value of dot incremented by the current increment.
The value of dot decremented by the current increment.
The last address typed.

+
A

in teger
An octal number if integer begins with a0; ahexadecimal
number if preceded by #; otherwise adecimal number.

integer. fract ion
A32-bit floating point munber.

'cccc' The ASCII value of up to 4characters. A\may be used to
escape a'.

< n a m e

The value of name, which is either avariable name or a
register name. Adb maintains anumber of variables (see
VARIABLES) named by single letters or digits. If name is
aregister name then the value of the register is obtained
fi'om the system header in corfil. The register names are rO

- 1 -
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... r5 sp pc ps.
s y m b o l

Asymbol is asequence of upper or lower case letters,
underscores or digits, not starting with adigit. \may be
used to escape other characters. The value of the symbol is
taken from the symbol table in objfU. An initial _or
prefixed to symbol if needed.

●

I S

_symbol
In C, the true name of an external symbol begins with _. It
may be necessary to utter this name to distinguish it from
internal or hidden variables of aprogram.

r o u t i n e . n a m e
The address of the variable name in the specified Croutine.
Both routine and name are symbols. If name is omitted
the value is the address of the most recently activated C
stack freune corresponding to routine.

{exp) The value of the expression exp.
Monadic operators:

*exp The contents of the location addressed by exp in cor-
fi l .

@exp The contents of the location addressed by exp in
objfi l .

—exp Integer negation.
exp Bitwise complement.

Dyadic operators are left associative and are less binding than
monadic operators.

el +c2 Integer addition.
el —e2 Integer subtraction.
el *e2 Integer multiplication.
el %e2 Integer division.
el &e2 Bitwise conjunction.

el Ie2 Bitwise disjunction.
el ffe2 El rounded up to the next multiple of e2.

r u

C O M M A N D S

Most commands consist of averb followed by amodifier or list of
modifiers. The following verbs are available. The commands ?and
/may be followed by ♦; see ADDRESSES for further details.

Locations starting at address in objfil are printed accord¬
ing to the format /and dot is incremented by the sum of
the inc rements fo r each fo rmat le t te r.

Locations starting at address in corfil are printed accord¬
ing to the format fand dot is incremented as for ?.
The value of address itself is printed in the styles indi¬
cated by the format f. (For iformat ?is printed for the

y

I f

= f
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parts of the instruction that reference subsequent words.)
Aformat consists of one or more characters that specify astyle of
printing. Each format character may be preceded by adecimal
integer that is arepeat count for the format character. While step¬
ping through aformat, dot is incremented by the amount given for
each format letter. If no format is given then the last format is
used. The format le t te rs ava i lab le are as fo l lows:

o2Print 2bytes in octal. All octal numbers output by adb
are preceded by 0.

O4Print 4b}rtes in octal.
Print in signed octal.

Q4Print long signed octal,
d 2 P r i n t i n d e c i m a l .
D4Print long decimal.
X2Print 2bytes in hexadecimal.
X4Print 4bytes in hexadecimal,
u2Print as an unsigned decimal munber.
U4Print long imsigned decimal,
f4Print the 32 bit value as afloating point number.
F8Print double floating point,
b1Print the addressed byte in octal,
c 1 P r i n t t h e a d d r e s s e d c h a r a c t e r .
C1Print the addressed character using the following

escape convention. Character values 000 to 040 are
printed as @followed by the corresponding character in
the range 0100 to 0140. The character @is printed as
@@.

8 n P r i n t t h e a d d r e s s e d c h a r a c t e r s u n t i l a z e r o c h a r a c t e r i s
r eached .

SnPrint astring using the @escape convention. The
value nis the length of the string including its zero ter¬
m i n a t o r .

Y4Print 4bytes in date format (see cft‘iwe(3C)).
P r i n t as 68000 i ns t ruc t i ons ,

a0Print the value of dot in symbolic form. S3onbols are
checked to ensure that they have an appropriate t3q>e as
i n d i c a t e d b e l o w.

/local or global data symbol
?local or global text symbol
=local or global absolute symbol

p2Print the addressed value in S3unbolic form using the
same rules for sjonbol lookup as a.

t0When preceded by an integer, tabs to the next appropri¬
ate tab stop. For example, 8t moves to the next 8-space
tab stop,

r 0 P r i n t a s p a c e ,
n 0 P r i n t a n e w - l i n e .

q 2

i

0

Print the enclosed string.
^Dot is decremented by the current increment. Nothing

is printed.

- 3 -



A D B ( l )A D B ( l )

Dot is incremented by 1. Nothing is printed.
Dot is decremented by 1. Nothing is printed.

+

n e w - l i n e
Repeat the previous command with acount of 1.

[?/]l value mask
Words starting at dot are masked with mask and compared
w i t h v a l u e u n t i l a m a t c h i s f o u n d . I f L i s u s e d t h e n t h e
match is for 4bytes at atime instead of 2. If no match is
found then dot is unchanged; otherwise dot is set to the
matched location. If mask is omitted then —1 is used.

(?/]w value...
Write the 2-byte value into the addressed location. If the
command is W, write 4bytes. Odd addresses are not allowed
when writing to the subprocess address space.

[?/]m bl el /■i[?/]
New values for {bl, el, fl) are recorded. If less than three
expressions are given then the remaining map parameters are
left imchanged. If the ?or /is followed by ♦then the second
segment (b2,e2,f2) of the mapping is changed. If the list is
terminated by ?or /then the file {objfil or corfil, respectively)
is used for subsequent requests. (So that, for example, /m?
causes /to refer to objfil.)

> n a m e

Dot is assigned to the variable or register named.
Ashell is called to read the rest of the line following I.

^modifier
Miscellaneous commands. The available modifiers are:

Read commands from the file fand return.
Send output to the file f, which is created if it does not
e x i s t .
Pr int the general registers and the instruct ion
addressed by pc. Dot is set to pc.
Print all breakpoints and their associated covmts and
c o m m a n d s .
Cstack backtrace. If address is given then it is taken
as the address of the current frame (instead of fp). If C
i s used t hen t he names and 16 -b i t va l ues o f a l l
automatic and static variables are printed for each
active function. If count is given then only the first
count frames are printed.
The names and values of external variables are printed.
Set the page width for output to address (default 80).
Set the limit for symbol matches to address (default
255) .
All integers input are regarded as octal.
Reset integer input as described in EXPRESSIONS.
E x i t f r o m a d b .
Pr in t a l l non-zero var iab les in octa l .

< f
> f

r

b

c

e

w

s

o

d

q
V
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Print the address map.m

'.modifier
Manage asubprocess. Available modifiers are:

Set breakpoint at address. The breakpoint is executed
count—\ times before causing astop. Each time the
breakpoint is encountered the command cis executed.
If this command sets dot to zero then the breakpoint
causes astop.
Delete breakpoint at address.
Run objfil as asubprocess. If address is given expli¬
citly then the program is entered at this point; other¬
wise the program is entered at its standard entry point.
The value count specifies how many breakpoints are to
be ignored before stopping. Arguments to the subpro¬
cess may be supplied on the same line as the command.
An argument starting with <or >causes the standard
input or output to be established for the command. All
signals are turned on when the subprocess is entered.
The subprocess is continued with signal s(see signal{2)).
If address is given then the subprocess is continued at
this address. If no signal is specified then the signal
that caused the subprocess to stop is sent. Breakpoint
skipping is the same as for r.
As for cexcept that the subprocess is single stepped
count times. If there is no current subprocess then
objfil is run as asubprocess as for r. In this case no
signal can be sent; the remainder of the line is treated
as arguments to the subprocess.
The current subprocess, if any, is terminated.

b e

d

r

c s

B S

k

V A R I A B L E S

Adb provides anumber of variables. Named variables are set ini¬
tially by adb but are not used subsequently. Numbered variables
are reserved for communicat ion as fo l lows.

The last value printed.
The last offset part of an instruction source.
The previous vdue of variable 1.

On entry the following are set from the system header in corfil. If
corfil does not appear to be acore file, then these values are set
from objfil.

0
1
2

The base address of the data segment.
The data segment size.
The entry point.
File offset to text segment data.
The magic number (0407(0x107) or 0410(0x108)).
The stack segment size.
The text segment size.

b
d
e

f
m

s

t

A D D R E S S E S

T h e a d d r e s s i n a fi l e a s s o c i a t e d w i t h a w r i t t e n a d d r e s s i s
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determined by amapping associated with that file. Each mapping
is represented by two triples {bl, el, fl) and (b2, e2, f2) and the file
address corresponding to awritten address is calculated as follows:

bl ^address <el —>file address =address-{-fl—bl
o t h e r w i s e

b2 ^address <e2 —>file address=address+f2—b2,
otherwise, the requested address is not valid. In some cases (e.g.,
for programs with separated Iand Dspace) the two segments for a
file may overlap. If a?or /is followed by an ♦then only the
second triple is used.
The initial setting of both mappings is suitable for normal a.out
and core files. If either file is not of the kind expected then, for
that file, bl is set to 0, el is set to the maximum file size and fl is
set to 0; in this way the whole file can be examined with no
a d d r e s s t r a n s l a t i o n .

In order for adb to be used on large files all appropriate values are
kept as signed 32-bit integers.

F I L E S
/ d e v / m e m
/dev/swap
a . o u t

c o r e

S E E A L S O
ptrace(2), a.out(4), core(4).

D I A G N O S T I C S
"Adb" when there is no current command or format. Comments
about inaccessible files, syntax errors, abnormal termination of
commands, etc. Exit status is 0, unless last command failed or
re t iumed non-zero s ta tus .

R E S T R I C T I O N S
Abreakpoint set at the entry point is not effective on initial entry
to the program.
When single stepping, system calls do not count as an executed
i n s t r u c t i o n .

Local variables whose names are the same as an external variable
may make the accessing of the external incorrect.
The expression routine .expression is not supported, except for
retrieving the stack frame address for an active routine.
The Cstack backtrace does not display the call parameters.

S U P P O RT S TAT U S
Supported.
Locd variables are not supported.
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N A M E

admin —crea te and admin is te r SCCS fi les

S Y N O P S I S

admin [—n] [—i[name]] [—rrel] [—t[name]] [—fflag[flag-val]]
I—dflag[flag-val]] [—alogin] [—elogin] [—m[mrlist]] [—y[comment]j
[ - h ] [ - z ] fi l e s

D E S C R I P T I O N

Admin is used to create new SCCS files and change parameters of
existing ones. Arguments to admin, which may appear in any
order, consist of options, which begin with —, and named files
{note that SCCS file names must begin with the characters s.). If a
named file does not exist, it is created, and its parameters are ini¬
tialized according to the specified options. Unitialized parameters
assume adefault value. If anamed file does exist, parameters
corresponding to specified options are changed, and other parame¬
ters are left as is.

If adirectory is named, admin behaves as though each file in the
directory were specified as anamed file. If aname of —is given,
the standard input is read; each line of the standard input is taken
to be the name of an SCCS file to be processed. Non-SCCS files and
unreadable files are silently ignored.

O P T I O N S

Indicates that anew SCCS file is to be created.

Indicates that the input text for anew SCCS file is
the file name. The input text constitutes the first
delta of the file (see —r for delta numbering
scheme). If name, is omitted, the input text is stan¬
dard input, read until £m end-of-fUe is reached. If
—i is omitted, the SCCS file is created empty.

Note: only one SCCS file may be created when —i
is used. Using asingle admin to create two or
more SCCS files requires that they be created
empty (no —i option specified).

Also note that the —i option implies the —n
option.
I n d i c a t e s t h a t t h e i n i t i a l d e l t a i s i n s e r t e d i n t o
release rel. —r must be used in conjunction with
—i. If —r is omitted, the initial delta is inserted
into release 1. The level of the in i t ia l del ta is
always 1(by default initial deltas are name 1.1).
Indicates the file name is the source of the descrip¬
tive text for the SCCS file. When creating anew
SCCS file (that is, when used with the options —n
and/or —i )name must be supplied. When modify¬
ing an existing SCCS file, the absence of name
removes any descriptive text; otherwise, the con¬
tents of name replace any descriptive text
currently in the SCCS file.

— n

—\{name]

— r r e l

—t(name]
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Specifies aflag and possibly, avalue for the flag,
to be placed in the SCCS file. Several foptions may
be supplied on asingle admin command line. The
aUowable flags and their values are:
Allows use of the —b option on aget{\) command
to create branch del tas,

(ceiling) The highest release, anumber less than or
equal to 9999, which may be retrieved by aget(\)
command for editing. If the cflag is omitted, a
default value of 9999 is assumed.

- i fl a g

b

cre l

(floor) The lowest release, anumber greater than 0
but less than 9999, which may be retrieved by a
get(\) command for editing. If the fflag is omit¬
ted, adefault value of 1is assumed.
The default delta number (SID) to be used by a
get{l) command.
Causes the No id keywords (ge6) message issued by
get(\) or delta{\) to be treated as afatal error. In
the absence of this flag, the message is only a
warning. The message is issued if no SCCS identifi¬
cation keywords (see get{\)) are found in the text
retrieved or stored in the SCCS file. If avalue is
supplied, the keywords must exactly match the
given string; however, the string must contain a
keyword and no embedded new-lines.

i r e l

6 S I D

ilsfr]

Allows concurrent get{l) commands for editing on
the same SID of an SCCS file, facilitating multiple
concurrent updates to the same version of the SCCS

j

fi l e .

(lock) Alist of releases to which deltas can no
longer be made (get —e against one of these lock
releases fails). The Ust has the following syntax:
<list> ::=
< r a n g e >

The character ain the list specifies all releases for
the named SCCS file,

(null) Causes delta{\) to create anull delta in each
of those releases (if any) being skipped when a
delta is made in anew release (e.g., in making delta
5.1 after delta 2.7, releases 3and 4are skipped).
These null deltas serve as anchor points so that
branch deltas may later be created from them. If
null deltas are not created for skipped releases (ie.

is omitted) branch deltas cannot be created from
them in the fu ture .

User definable text substituted for all occurrences
of the %Q% keyword in SCCS file text retrieved by
get{ \ ) .

V i s t

<range> <list> ,<range>
= R E L E A S E N U M B E R a

n

n

q t e x t
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mmod Module name of the SCCS file substituted for all
occurrences of the %M% keyword in SCCS file text
retrieved by get{l). If the mflag is not specified,
mod is the name of the SCCS file with the leading s.
r e m o v e d .

ttype Type of module in the SCCS file substituted for all
occurrences of %Y% keyword in SCCS file text
retrieved by get(l).

v(pgm)
Causes delta{\) to prompt for Modification Request
(MR) numbers as the reason for creating adelta.
The optional pgm specifies the name of an MR
number validity checking program (see delta{\)).
(If Vis set when creating an SCCS file, the moption
must also be used, even if the mvalue is null).
Deletes the specified flag from an SCCS file. The
—d option may be specified only when processing
existing SCCS files. Several —d options may be
supplied on asingle admin conunand. See the —f
option for allowable flag names.

—Aflag

H i s t Alist of releases to be unlocked. See the —f option
for adescription of the 1flag and the syntax of a
l i s t .

—alogin Alogin name, or numerical group ID, to be added
to the list of users which may make deltas
(changes) to the SCCS fi le ,
equivalent to specifying all login names common to
that group ID. As many logins, or numerical group
IDs, as desired may be on the list simultaneously.
If the list of users is empty, then anyone may add
deltas. If login or group ID is preceded by a!they
are to be denied permission to make deltas.

Several aoptions may be used on asingle admin
command l i ne .

Alogin name, or numerical group ID, to be erased
from the l i s t o f users a l lowed to make de l tas
(changes) to the SCCS file. Specifying agroup ID is
equivalent to specifying aU login names common to
that group ID. Several eoptions may be used on a
single admin command line.

—y{comment\ The comment text is inserted into the SCCS file
acomment for the initial delta in amanner identi¬
cal to that of delta(l). Omission of the —y option
results in adefault comment line being inserted in
the fo rm:

date and time created YYlMMlDD HH:MM:SS by
log in

The —y option is valid only if the —i and/or —n

A g r o u p I D i s

—elogin

a s
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options are specified, i.e., anew SCCS file is being
c r e a t e d .

The list of Modification Requests (AfR) numbers is
inserted into the SCCS file as the reason for creat-

manner iden t ica l to

—m[mrZist]

ing the initial delta in
delta{\). The vflag must be set and if the vflag
has avalue (the name of an MR number validation
program), the MR numbers are validated. Diagnos¬
tics are produced if the vflag is not set or MR vali¬
dat ion fa i l s .

Checks the structure of the SCCS file (see
sccsfile{5)), and compares anewly computed check¬
sum (the sum of all the characters in the SCCS file
except those in the first line) with the check-sum
that is stored in the first line of the SCCS file.
Appropriate error diagnostics are produced.
This option inhibits writing on the file, so that it
nullifies the effect of any other options supplied,
and is, therefore, only meaningful when processing
existing files.
The SCCS file check-sum is recomputed and stored
in the first line of the SCCS file (see -h, above).
Note that use of this option on atruly corrupted
file may prevent future detection of the corruption.

- h

— z

F I L E S

The last component of all SCCS file names must be of the form
s.file-name. New SCCS files are given mode 444 (see chmod(l)).
Write permission in the pertinent directory is, of course, required
to create afile. All writing done by admin is to atemporary x-file,
called x.file-name, (see gct(l)), created with mode 444 if the admin
command is creating anew SCCS file, or with the same mode as the
SCCS file if it exists. After successful execution of admin, the SCCS
file is removed (if it exists), and the x-file is renamed with the name
of the SCCS file. This ensures that changes are made to the SCCS
file only if no errors occurred.
It is recommended that directories containing SCCS files be mode
755 and that SCCS files themselves be mode 444. The mode of the
directories allows only the owner to modify SCCS files contained in
the directories. The mode of the SCCS fUes prevents any modifica¬
tion at all except by SCCS commands.
If it should be necessary to patch an SCCS file for any reason, the
mode may be changed to 644 by the owner allowing use of ed(l).
The edited file should always be processed by an admin —h to
check for corruption followed by an admin —z to generate aproper
check-sum. Another admin —h is recommended to ensure the vali¬
dity of the SCCS file.
Admin also uses atransient lock file (called x.file-name) to prevent
simultaneous updates to the SCCS file by Afferent users. See
get{l) for further information.
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SEE ALSO

delta(l), ed(l), get(l), help(l), prs(l), what(l), sccsfile(4).
ûrce Code Control System User Guide in the Support ToolsG u i d e .

D I A G N O S T I C S

Use helpil) for explanations.
S U P P O R T S TAT U S

Supported.
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N A M E

—archive and library maintainer for portable archivesa r

S Y N O P S I S
ar key [posname ]afile name ...

D E S C R I P T I O N
Ar maintains groups of files combined into asingle archive file.
Its main use is to create and update Ubrary files as used by the
link editor. It can be used, though, for any similar purpose.
When ar creates an archive, it creates headers in aformat that is
portable across all machines. The portable archive format and
structure are described in detail in or(4). The archive symbol table
(described in ar(4)) is used by the link editor (ld{\)) to effect multi¬
ple passes over libraries of object files in an efficient manner.
Whenever the ar(l) command is used to create or update the con¬
tents of an archive, the symbol table is rebuilt. The symbol table

be forced to be rebuilt by the soption described below.
Key is one character from the set drqtpmx, optionally con¬
catenated with one or more of vuaibcls. Afile is the archive file.
The names are constituent files in the archive file. The meanings
of the key characters are:

Delete the named files from the archive file.

Replace the named files in the archive file. If the optional
character uis used with r, then only those files with modified
dates later than the archive files are replaced. If an optional
positioning character from the set abi is used, then the
posname argument must be present and specifies that new
files are to be placed after (a) or before (b or i) posname. Oth¬
erwise new files are placed at the end.
Quickly append the named files to the end of the archive file.
Optional positioning characters are invalid. The command
does not check whether the added members are already in the
archive and is useful only to avoid quadratic behavior when
creating alarge archive piece-by-piece.
Print atable of contents of the archive file. If no nEunes are
given, all files in the archive eu-e tabled. If names are given,
only those files are tabled.
Print the named files in the archive.
Move the named files to the end of the archive. If aposition¬
ing character is present, then the posname argument must be
present and, as in r, specifies where the files are to be moved.
Extract the named files. If no names are given, all files in
the archive are extracted. In neither case does xalter the
arch i ve fi l e .

Verbose. Under the verbose option, ar gives afile-by-file
description of the making of anew archive file from the old
archive and the constituent files. When used with t, it gives
along listing of all information about the files. When used
with X, it precedes each file with aname.

c a n

d

r

q

t

p

m

X

V
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Create. Normally ar creates ajile when it needs to. The
create option suppresses the normal message that is produced
when afile is created.
Local. Normally ar places its temporary files in the directory
/tmp. This option causes them to be placed in the local direc¬
to ry.

Symbol table creation. Force the regeneration of the archive
symbol table even if ar(l) is not invoked with aconunand
which modifies the archive contents. This option is useful to
restore the archive symbol table after the strip (1) command
has been used on the archive.

Release 2.x archive format is supported permitting usage with
archive libraries from Release 2.x transparently.

c

1

s

F I L E S

/tmp/ar* temporary files
S E E A L S O

ld(l), lorder(l), strip(l), a.out(4), ar(4).
W A R N I N G S

Release 2.x archives are supported, but wiD not be in future
re leases.

If Release 2.x objects are archived in the new archive format, the
external symbol names in the object are mapped to the new release
naming conventions before they are entered in the archive global
symbol table. See ld(\) for further information.

R E S T R I C T I O N S

If the same file is mentioned twice in an argument list, it may be
put in the archive twice.

S U P P O R T S TAT U S
Supported.
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N A M E

as, Ijas —common assembler
S Y N O P S I S

as [-0 objfilel [-n] [-m] [<m4-args>] [-R] [-V] fUename
Ijas [-0 objfUe] [-n] [-m] [<m4-args>] [-R] I-V] fUename

D E S C R I P T I O N
The as command assembles the named file. The Ijas command is a
special version of the as assembler. Ljas produces long jump
instructions rather than (short) branch instructions.

O P T I O N S

The following options may be specified in any order.
—o objfile

Put the output of assembly in objfile. By default, the output
filename is formed by removing the .s suffix, if there is one,
from the input filename and appending a.o suffix.

—n Turn off long/short address optimization. By default, address
optimization takes place.
Run the m4 macro pre-processor on the input to the assem¬
bler. The m4 —D and —U options may also be specified,
along with other m4 files containing source or definitions.

—R Remove (unlink) the input file after assembly is completed.
This option is off by default.

—V Write the version number of the assembler being run on the
standard error output.

— m

F I L E S
fe/npora/y files/usr/tmp/asfl-6]XXXXXX

S E E A L S O

ld(l), m4(l), nm(l), strip(l), a.out(4).
The Assembler in the Support Tools Guide.

W A R N I N G

If the —m (m4 macro pre-processor invocation) option is used, key¬
words for m4 (see m4(l)) cannot be used as symbols (variables,
functions, labels) in the input file because m4 cannot determine
which are assembler symbols and which are real m4 macros.

R E S T R I C T I O N S

Arithmetic expressions are permitted to have only one forward
referenced symbol per expression.

S U P P O R T S TAT U S
Supported.
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N A M E

asa —interpret ASA carriage control characters
S Y N O P S I S

asa [files]
D E S C R I P T I O N

Asa interprets the output of programs that utilize ASA carriage
control characters. It processes either the files whose names
given as arguments or the standard input if no file names are sup¬
plied. The first character of each line is assumed to be acontrol
character interpreted as follows:
blank single new line before printing

double new line before printing
new page before printing
overprint previous line.

Lines beginning with other than the above characters are treated
as if they began with ablank. The first character of aline is not
printed, and an appropriate diagnostic appears on standard
asa forces the first line of each input file to start on anew page.
To view the program output sent to afile with the ASA carriage
control characters interpreted, use asa thus:

a r e

0

1

+

e r r o r .

asa fi le

To send the program output to aprinter properly formatted and
pagenated, use asa as afilter:

a.out Iasa |Ipr

S E E A L S O
efl(l), f77(l), fsplit(l), ratfor(l).

S U P P O R T S TAT U S
Supported.
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N A M E
ascvt —Release 2.x to new release assembler source translator

S Y N O P S I S
ascvt [—0 output] filename

D E S C R I P T I O N
The ascvt command converts the named Release 2.x assembler
source to the new release format.

—o output Put the output of the conversion in output. By
default, the converted output is written to standard
o u t .

W A R N I N G
Ascvt does several transformations on symbols due to changes in
the way that the Ccompiler names symbols. For the new release,
Cno longer prepends an underscore character to Cprogram sym¬
bols. To prevent Cprogram symbols from conflicting with sym¬
bols in non-C low level support routines, by convention the %char¬
acter is appended to all s3unbols that should not be Ccallable. The
Ccompiler does not allow %in Cs3onbols. Ascvt enforces this,
stripping leading imderscores and adding %to symbols that do not
have underscores .

Numbered local symbols, as supported by the Release 2.x assem¬
bler, are not supported by the assembler in this release. To handle
cases where these symbols are used, ascvt creates unique local
labels by combining the last symbol name with the local symbol
number appended at the end. The characters L% are also
prepended so that as strips these s3mabols from the external S3mi-
bol tab le .

The Ccompiler and object utilities support extended length identif¬
iers, afeature known as flexnames. This means that symbols may
significantly be much longer than the Release 2.x s3rmbols, which
were 8characters long (7 for Csymbols). This may cause some
code problems due to misspellings.

R E S T R I C T I O N S

Due to the one pass nature of the assembler in this release, arith¬
metic expressions with more than one forward referenced symbol
cause problems when assembled. Ascvt converts the code as it is.
There is no mechanism for specifying string data as there is in the
Release 2.x assembler (ie pseudo ops ascii and asciz). Such con¬
structs are converted using the byte pseudo-op, which works for
most all cases except the case of SCCS version strings. As byte
must break up each byte in the string, SCCS control utilities no
longer recognize the delta strings.
Negation of constants is not supported by this assembler.

S U P P O R T S T A T U S

Supported.

- 1 -



AT ( 1 ) AT ( 1 )

N A M E

at, batch —execute commands at alater time
S Y N O P S I S

at t ime [date ][+increment ]
at —r job ...
at —1 (job ... ]
b a t c h

D E S C R I P T I O N

At and batch read commands from standard input to be executed
at alater time. At allows you to specify when the commands
should be executed, while jobs queued with batch execute when
system load level permits.
Standard output and standard error output are mailed to the user
unless they are redirected elsewhere. The shell environment vari¬
ables, current directory, mnask, and ulimit are retained when the
commands are executed. Open file descriptors, traps, and priority
are lost .

Users are permitted to use at if their name appears in the file
/usr/ l ib/cron/at.al low. I f that fi le does not exist , the file
/usr/lib/cron/at.deny is checked to determine if the user should be
denied access to at. If neither file exists, only root is allowed to
submit ajob. The allow/deny files consist of one user name per
l i n e .

The time may be specified as 1, 2, or 4digits. One and two digit
numbers are taken to be hours, four digits to be hours and
minutes. The time may alternately be specified as two numbers
separated by acolon, meaning hour'.minute. Asuffix am or pm
may be appended; otherwise a24-hour clock time is understood.
The suffix zulu may be used to indicate GMT. The special names
noon, midnight, now, and next are also recognized.
An optioned date may be specified as either amonth name followed
by aday number (and possibly year number preceded by acomma)
or aday of the week (fully spelled or abbreviated to three charac¬
ters). Two special days, today and tomorrow are recognized. If no
date is given, today is assumed if the given hour is greater than
the current hour and tomorrow is assumed if it is less. If the given
month is less than the current month (and no year is given), next
year is assumed.
The optional increment is simply anumber suffixed by one of the
following: minutes, hours, days, weeks, months, or years. (The
singular form is also accepted.)
Thus va l i d commands i nc l ude :

a t 0815am Jan 24
at 8 :15am Jan 24
a t n o w + 1 d a y
at 5pm Friday

At and batch write the job number and schedule time to standard
e r r o r .
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Batch submits abatch job. It is almost equivalent to at now, but
not quite. For one, it goes into adifferent queue. For another,
at now responds with the error message too late.

O P T I O N S
—r Removes jobs previously scheduled by at or hatch. The job

number is the number given to you previously by the at or
batch command. You can only remove your own jobs unless
you are the superuser.
Lists all jobs scheduled for the invoking user.- 1

E X A M P L E S
The at and batch commands read from standard input the com¬
mands to be executed at alater time. Sh{l) provides different
ways of specifying standard input. Within your commands, it may
be useful to redirect standard output.

This sequence can be used at aterminal:
b a t c h
nroff filename >outfile
<control-d> (hold down control and press d)

This sequence, which demonstrates redirecting standard error to a
pipe, is useful in ashell procedure (the sequence of output redirec¬
tion specifications is significant):

b a t c h « !
nroff filename 2>&1 >outfile \mail loginid
!

To have ajob reschedule itself, invoke at from within the shell pro¬
cedure, by including code similar to the following within the shell

echo "sh shellfile” \at 1900 thursday next week
m e :

F I L E S
main cron directory
l is t o f a l lowed users
l ist of denied users
scheduling information
spool area

/ u s r / l i b / c r o n
/ u s r / l i b / c r o n / a t . a l l o w
/usr/lib/cron/at.deny
/usr/lib/cron/queuedefs
/usr/spool/cron/atj obs

S E E A L S O

kill(l), mail(l), nice(l), ps(l), sh(l), cron(lM).
D I A G N O S T I C S

Reports various sjmtax errors and times out of range.
R E S T R I C T I O N S

The years when specified in the date option is valid for the current
year through 1999.

S U P P O R T S T A T U S

Supported.
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N A M E

ati —read and write ANSI format tapes
S Y N O P S I S

ati —i [eftv] [—F devname] [patterns]
-o [exv] [-n [name]] (-P devname] [-d fset] [~b size] [-r

size] [—i volid] [—c fsec] [—s Inum] [—q fnum] [ebcdic|ibm]
D E S C R I P T I O N

Ati reads and writes ANSI format tapes installed in aSmall Com¬
puter Systems Interface (SCSI) tape drive.

—i (in) copies the files specified by patterns from the tape
specified by devname to the current directory. Ati provides no
dnectory support and all files are copied into the current directory.
File name patterns follow the name-generating notation of sA(l). If
no file names are given, all files are copied from the tape; that is,
the default pattern is *. Ati determines if the tape is encoded in
EBCDIC or ASCII and uses the appropriate character set. If ati
finds an existing file in the current directory with the same name,
the user is warned of the dilemma and has 15 seconds to terminate
ati. If ati is not terminated, the file in the current directory is
overwritten by the file on the tape. If the first file on the tape has
afile section number greater than 1, ati appends the tape file data
to the end of the existing file if one exsists or issues awarning if
the file does not exist.

—o (out) reads file names from the standard input and copies
those files to the tape specified by devname.

a t i

A t i

A t i

O P T I O N S
b s i z e

The maximum block size to use on the tape (—o only). The
size may be followed by k, b, or wto speicfy multiplication
by 1024, 512, or 2, respectively. The default size is 512
b3d;es; the maximum is 64K bytes.

The first file on the tape is acontinuation (—o only). The fsec
is the file section number in the HDRl field for the first file
on the tape. Ati does not check the validity of fsec. This
option is only needed if the user runs out of blank tapes and
has to terminate the copy and continue it at alater time.

c f sec

d f s e t
The file set identification for the copied files (—o only). The
default fset is the volume identification,

eStop the copy operation at end of volume. The default is to
stop the copy operation at the end of the ffle set.

fNegate the patterns; copy in all files with names that do not
match any pattern (—i only).

F d e v n a m e

The tape device to use. The default device namp is
/dev/rmt/Omyy.

iThe volume identification for the tape (—o only). The default
volume identification is 000000.
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n n a m e

The owner identification of anew tape (—o only). If nis not
entered, ati skips to the logical end of data on the tape before
adding new files. If nis entered, ati overwrites any existing
data on the tape. The name cannot start with ahyphen char¬
acter (-).

The file sequence number of the first tape in the volume (—o
only). Use with the cand soptions for multi-volume tapes.

The record size to use on the tape (—o only). The size may be
followed by k, b, or wto specify multiplication by 1024, 512,
or 2, respectively.
●For f^ed length records, this is the actual record size. The

default is arecord size equal to the block size. The record
size must be an equal divisor of the block size. Records
shorter than this size are padded with space characters;
records longer than this size are split to fit the specified
record size.

●For variable length records, this is the maximum record
size not including the 4-byte variable length indicator. The
d e f a u l t a n d t h e m a x i m u m i s 4 l e s s t h a n t h e b l o c k s i z e .
Records shorter than this size are not padded. Records
longer than this size are split to fit the specified record
size.

q p m m

T s i z e

6 I n u m
Skip to the Inumth character in the first file before writing on
the tape (—o only). This option is used with the coption to
split afile across two or more tapes. Ati does not check the
val id i ty of Inum. The user must take care to not create
invalid tapes.
Print adh*ectory of the files on the tape ionly). No copy
operation occurs. If vis also entered, print the tape volume
label and file information for each file on the tape.
Print the names of all files to standsurd output as they are
copied if acopy is occurring or print the volume label and file
information if adirectory print (see toption) is occurring.
The tape contains fixed length records (—o only). The default
is variable length records with a4-byte decimal variable
length indicator at the beginning of each record.

Write the tape in EBCDIC (—o only). The default is ASCII,
ibm Write the tape in IBM EBCDIC. This mapping corresponds

better to some IBM train printers.

t

V

X

ebcd i c

F I L E S
/ d e v / r m t / *

E X A M P L E S

To copy all files on the tape in /dev/rmt/Omyy to the current direc¬
tory, enter

a t i — i
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To copy only filel and file2 from the tape in /dev/rmt/Omyy to the
current directory, enter

a t i — i fi l e l fi l e 2

To enter alist of file names from standard input of files to be
copied to the tape in /dev/rmt/Omyy, enter

a t i —o

To copy aset of files using the list of file names in filelist to atape
in /dev/rmt/Omyy with volume identification of 000100 in EBCDIC
with 80 byte variable length records in 4K byte blocks, enter

ati -ov -n PAYl -b 4k -r 80 -i 000100 -ebcdic <filelist
S E E A L S O

ar(l), cpio(l), find(l).
S U P P O R T S TAT U S

Supported.
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N A M E

awk —pattern scanning and processing language
S Y N O P S I S

awk [—Fc ][prog ][parameters ] [files ]
D E S C R I P T I O N

Awk scans each input file for lines that match any of aset of pat¬
terns specified in prog. With each pattern in prog there can be an
associated action that is performed when aline of afile matches
the pattern. The set of patterns may appear literally as prog, or in
afile specified as —f file. The prog string should be enclosed in
single quotes to protect it from the shell.
Parameters, in the form x=... y=... etc., may be passed to awk.
Files are read in order; if there are no files, the standard input is
read. The file name —means the standard input. Each line is
matched against the pattern portion of every pattern-action state¬
ment; the associated action is performed for each matched pattern.
An input line is made up of fields separated by white space. (This
default can be changed by using FS, see below). The fields are
denoted $1, $2,...; $0

Apattern-action statement has the form:
pattern {action }

Amissing action means print the line; amissing pattern always
matches. An action is asequence of statements. Astatement can
be one of the following:

if (conditional )statement [else statement ]
wMe ( cond i t i ona l ) s t a temen t
for (expression ;conditional ;expression )statement
b r e a k
c o n t i n u e
{ [s ta tement ] . . . }
variable =expression
print [expression-list ][>expression ]
printf format [,expression-list ][>expression ]

askip remaining patterns on this input line
#skip the rest of the input

n e x t
e x i t

Statements are terminated by semicolons, new-lines, or right
braces. An empty expression-list stands for the whole line.
Expressions take on string or numeric values as appropriate, and
are built using the operators +, —, ♦, /, %, and concatenation (indi¬
cated by ablank). The Coperators ++,	 , + = , — = , ♦ = , / = ,
and %= are also available in expressions. Variables may be
scalars, array elements (denoted x[ij) or fields. Variables are initial¬
ized to the null string. Array subscripts may be any string, not
necessarily numeric; this allows for aform of associative memory.
String constants are double quoted.
The print statement prints its arguments on the standard output
(or on afile if >expr is present), separated by the current output
field separator, and terminated by the output record separator.
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The printf statement formats its expression list according to the
format (see printf(3S)).
Built-in functions exp, log, and sqrt are available, as well as the
following functions:
length returns the length of its argument taken as astring.

If no argument is given, length returns the length of
the whole l ine.

i n t returns its argument truncated to an integer.
s u b s t r { s , m , n )

returns the «-character substring of sthat begins at
position m.

sprintfifmt, expr, expr,...)
formats the expressions according to the printf(ZS)
format given by fmt and returns the resulting
string.

Patterns are arbitrary Boolean combinations (!, ||, &&, and
parentheses) of regular expressions and relational expressions.
Regular expressions must be surrounded by slashes and are as in
egrep (see grep(l)). Isolated regular expressions in apattern apply
to the entire line. Regular expressions may also occur in relational
expressions. Apattern may consist of two patterns separated by a
comma; in this case, the action is performed for all lines between
an occurrence of the first pattern and the next occurrence of the
second .

Arelational expression is one of the following:
expression matchop regular-expression
expression relop expression

where arelop is any of the six relational operators in C, and a
matchop is either (for contains) or !(for does not contain). A
conditional is an arithmetic expression, arelational expression, or a
Boo lean comb ina t ion o f t hese .

The special patterns BEGIN and END may be used to capture con¬
trol before the first input line is read and after the last. BEGIN
must be the first pattern, END the last.
Asingle character cmay be used to separate the fields by starting
the program with:

BEGIN {FS =c}
or by using the —Fc option.
Other variable names with special meanings include NF, the
number of Reids in the current record; NR, the ordinal number of
the current record; FILENAME, the name of the current input file;
OFS, the output field separator (default blank); ORS, the output
record separator (default new-line); and OFMT, the output format
for numbers (default %.6g).

E X A M P L E S

Print lines longer than 72 characters:
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length >72
Print first two fields in opposite order:

{print $2, $1 }
Add up first column, print sum emd average:

{ s + = $ 1 }
END {print "sum is", s, "average is", s/NR }

Pr in t fie lds in reverse order :

{for (i =NF; i>0;	 i ) p r i n t $ i }
Print all lines between start/stop pairs:

/start/, /stop/
Print all lines whose first field is different from previous one:

$1 != prev {print; prev =$1 }
Print file, filling in page numbers starting at 5:

/Page/ {$2 =n++; }
{pr in t }

command line: awk —fprogram n=5 input
S E E A L S O

grep(l), lex(l), sed(l), malloc(3X).
The awk Programming Language in the Support Tools Guide.

R E S T R I C T I O N S

Input white space is not preserved on output if fields are involved.
There are no explicit conversions between numbers and strings. To
force an expression to be treated as anumber add 0to it; to force
it to be treated as astring concatenate the null string to it.

S U P P O R T S TAT U S
Supported.
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N A M E

backup, restore -backup or restore selected files
S Y N O P S I S

backup
r e s t o r e

D E S C R I P T I O N

The backup and restore commands permit auser to backup and
restore selected files to and from floppy disk, streaming tape, or
magnetic tape through amenu interface.
The backup command provides amenu interface for the selection of
files to be written to the backup media, the backup media to be
used, and the type of backup desired. Abackup can be either full,
where all files in the requested directory are copied, or incremental,
where only files modified in aspecified number of days (1-100) are
copied to the backup media. The backup of an individual file is
assumed to be afull backup.
The restore command also provides amenu interface for the selec¬
tion of files to restore from the backup media, the media to be
used, and the type of restore required. Arestore can be either
unconditional, where all specified files are copied from the backup
media, or conditional, where the specified files are copied &om the
backup media only if the backup version is newer than the system
v e r s i o n .

R E S T R I C T I O N S

The backup and restore commands are done via cpio(\) and the res¬
trictions and limitations of cpio are also present in these utilities.
Backups may be performed in multi-user mode, but care should be
taken to insure that the files intended for backup are not being
m o d i fi e d .

S E E A L S O

cpio(l).
S U P P O R T S T A T U S

Supported.
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N A M E

banner —make posters
S Y N O P S I S

banner strings
D E S C R I P T I O N

Banner prints its arguments, one per line, in large letters on the
standard output. Each argument may be amaximum of 10 charac¬
ters long. Enclose any argument which contains aspace character

special character in double quotation marks.o r

E X A M P L E S
To display GOOD MORNING on the terminal enter:

banner "good morning"
To print GOOD MORNING on the printer enter:

banner "good morning" |print -b
S E E A L S O

e c h o ( l ) .

S U P P O RT S TAT U S
Supported.
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N A M E

basename, dirname —deliver portions of path names
S Y N O P S I S

basename string [suffix ]
dirname str ing

D E S C R I P T I O N

Basename deletes any prefix ending in /and the suffix (if present
in string) from string, and prints the result on the standard out¬
put. It is normally used inside substitution marks within
shell procedures.
Dirname delivers aU but the last level of the path name in string.

E X A M P L E S

T h e f o l l o w i n g e x a m p l e , i n v o k e d w i t h t h e a r g u m e n t
/usr/src/cmd/pgm.c, compiles the named file and moves the output
to afile named pgm in the current directory:

cc $1
m v a . o u t ' b a s e n a m e $ 1 . c '

The fol lowing example sets the shell variable NAME to
/ u s r / s r c / c m d :

NAME='dirname /usr/src/cmd/pgm.c'
S E E A L S O

sh(l).
R E S T R I C T I O N S

The basename of / is nul l and is considered an error.

S U P P O RT S TAT U S
Supported.
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N A M E

be —arbitrary-precision arithmetic language
S Y N O P S I S

be [ -c ] [ -1 ] [ fUe . . . ]
D E S C R I P T I O N

be is an interactive processor for alanguage that resembles Cbut
provides unlimited precision arithmetic, be inputs any specified
files first, then it reads standard input, be prints the value of
input statements that are expressions, except when the main
operator is an assignment, be is actually apreprocessor for dc(l),
which it invokes automatically, unless option —c is used.

O P T I O N S

(compile only) sends output from be to standard output,
rather than to de. If —c is not present, de is invoked
automatically,
includes the arbitrary precision math library in the input
files. Functions in —1 math library:

s ( x ) s i n e
c(x ) cos ine
e (x ) exponen t ia l
l ( x ) l og
a(x ) a rc tangen t
j(n,x) Bessel function

— c

- 1

S Y N T A X

In the following syntax descriptions, Lmeans any letter a—z, E
means expression, and Smeans statement.
C o m m e n t s

/* comment text ♦ /

N a m e s
simple variables: L
array e lements: L [E1
i b a s e
a b a s e
s e a l e

Other operands
arbitrarily long numbers with optional sign and decimal
point.
( E )
sqrt (E )
leng th (E)
s e a l e ( E )

number of significant decimal digits
number of digits right of decimal

po in t
L(E, . . . ,E)cal l to user-defrned funct ion

Operators
+ - ♦ / arithmentic operators

r e m a i n d e r%
A

p o w e r
+ + prefix and postfix increment and

decrement; apply to names
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< > = = < = > = ! = c o m p a r i s o n o p e r a t o r s
= = + = - =♦ = / = % = A

S t a t e m e n t s
E
{S;	 ; S }
i f ( E ) S
w h i l e ( E ) S
f o r ( E ; E ; E ) S
n u l l s t a t e m e n t
b r e a k
qu i t

F u n c t i o n d e fi n i t i o n s
define L(L,..., L){

auto L, ... ,L
S;... S
re tu rn (E )

}
S E M A N T I C S

All function arguments are passed by value.
Either semicolons or new-lines may separate statements.
Assignment to scale influences the number of digits to be retained
on arithmetic operations in the manner of dc(l). Assignments to
ibase or obase set the input and output number radix respectively.
The same letter may be used as an array, afunction, and asimple
variable simultaneously. All variables are global to the program.
Variables denoted auto in functions are pushed down during func¬
tion calls. When using arrays as function arguments or defining
them as automatic variables, follow the array name with empty
square brackets.

E X A M P L E
s c a l e = 2 0
define e(x){

auto a, b, c, i, s
a = 1
b = 1
s = 1

for(i=l; 1==1; i-|--f){
a = a * x

b = b * i
c = a / b
i f (c ==0) retum(s)
s = s + c

}
}

defines afunction to compute em approximate value of the
exponential function and

for(i=l; i<=10; i-f+) e(i)
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prints approximate values of the exponential function of the &*st
ten integers.

F I L E S
/ u s r / l i b / l i b . b
/ u s r / b i n / d c

mathematical library
desk calculator proper

S E E A L S O

dc(l).
Arbitrary Precision Desk Calculator Language (BC) in the Support
To o l s G u i d e .

R E S T R I C T I O N S

No &&, 11 yet.
For s ta tement mus t have a l l th ree Es .
Quit is interpreted when read, not when executed.

S U P P O R T S T A T U S

Supported.
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N A M E

bdiff -big diff
S Y N O P S I S

bdiff filel file2 [n] [—s]
D E S C R I P T I O N

Bdiff locates the lines in two files which must be changed to bring
the two files into agreement. The purpose of bdiff is to process
files which are too big for diff. Bdiff ignores lines conunon to the
beginning of both files, splits the remainder of each file into n—line
segments, and invokes diff upon corresponding segments in the
two fi l es .

If filel or file2 is —, bdiff reads the standard input for that file.
The output of bdiff is exactly that of diff, with line numbers
adjusted to account for the segmenting of the files (that is, to
m^e it look as if the files had been processed whole). Note that
because of the segmenting of the files, bdiff does not necessarily
find asma l les t su ffic ien t se t o f fi le d i f f e rences .

O P T I O N S

This numeric option denotes the maximum number of lines in
each segment. The default value, 3500 lines, is adequate,
except when the 3500-line segments are too large for difjf
(causing bdiff to fail),

-s This silence option suppresses diagnostics printed by bcUff.
Diagnostics from diff are not suppressed, however.

Note: nmust precede —s if both options are used.

n

F I L E S

/tmp/bd?????
S E E A L S O

d i f fd ) .
D I A G N O S T I C S

Use help(l) for explanations.
S U P P O RT S TAT U S

Supported.
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N A M E

bfs —big file scanner
S Y N O P S I S

b f s [—]name
D E S C R I P T I O N

The bfs command is (almost) like ed(l) except that it is read-only
^d processes much larger files. Files can be up to 1024K bytes
(the maximum possible size) and 32K lines, with up to 512 charac¬
ters, mcluding new-line, per line (255 for 16-bit machines). Bfs is
usually more efficient than ed for scanning afile, since the file is
not copied to abuffer. It is most useful for identifying sections of
alarge file where csp/it(l) can be used to divide it into
manageable pieces for editing.

m o r e

Normally, the size of the file being scanned is printed, as is the size
of any file written with the wcommand. The optional -
suppresses printing of sizes.

Input IS prompted with ♦if Pand acarriage return are typed as in
ed. Prompting can be turned off again by inputting another Pand
carriage return. Note that messages are given in response to
errors if prompting is turned on.

All address expressions described under ed are supported. In addi¬
tion, regular expressions may be surrounded with two symbols
besides /and ?: >indicates downward search without wrap-around,
and <indicates upward search without wrap-around. There is a
slight ̂ fference in mark names: only the letters athrough 2may
be used, and all 26 marks are remembered.

C O M M A N D S

The e, g, v, k, p, q, w, =, Iand null commands operate as described
under ed. Commands such as	 , +-I-H—, +4.+=, —12 and
+4p are accepted. Note that l.lOp and 1,10 will both print the
fu-st ten lines. The fcommand only prints the name of the file
being scanned; there is no remembered file name. The wcommand
IS mdependent of output diversion, truncation, or crunching (see
the xo, xt and xc conunands, below). The following additional
mands are available;

c o m -

x i fi l e
Indicates that future commands are read from the named
file until an end-of-file is reached, an interrupt signal is
r̂ eived or an error occurs. Reading then resumes with
the file containing the xf command. The xf commands
may be nested to adepth of 10.
List the marks currently in use (marks are set by the k
command).

x n

xo [fi le]
Diverts further output from the pand null commands to
file, which, if necessary, is created mode 666. If file is not
specified, xo diverts the output to standard output. Note
that each diversion causes truncation or creation of the
fi l e .

- 1 -



B F S d )B F S ( l )

: l a b e l
Positions alabel in acommand file. The label is ter¬
minated by new-line, and blanks between the :and the
start of the label are ignored. This command may also be
used to insert comments into acommand file, since labels
need not be referenced.

(addrl ,addr2 )xhlregular expressionllabel
Branches to label if the command succeeds. Xb fails under
any of the following conditions:

Either address is not between 1and $.

The second address is less than the first.

The regular expression does not match at least one
line in the specified range, including the first and
last l ines.

When successful, xb sets dot to the line matched and
branches to label. Xb is the only command that does not
issue an error message on bad addresses, so it may be
used to test whether addresses are bad before other com¬
mands are executed. Note that the command

x h l ^ l l a b e l

is an unconditional branch. The xb command is an invalid
command when read from aterminal. If it is read from a
pipe only aforward branch is possible,

xt nTruncates output from the pand null commands to at
most ncharacters. Initially nis set to 255.

xv[vamame][spaces][value]
Assigns value to vamame. Vamame is asingle digit (0-9),
If !precedes value, value is intrepreted as aUNIX system
command, and the output generated from the execution of
that command is stored in vamame.

To reference avariable, put a%in front of the variable
name. To escape the special meaning of %, or Ia\must
precede it.

Example 1

XV4100

assigns 100 to the variable 4.

xv5 100

assigns 100 to the variable 5.

Xv61,100p
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assigns the value l,100p to the variable 6.

l , % 5 p
1 , % 5
% 6

all print the first 100 lines.

g/%5/p
globally searches for the characters 100 and prints each
line containing amatch.

g/".*\%[cds]/p
could be used to match and list lines containing printf of
characters, decimal integers, or strings.

Example 2

.w junk
xv5!cat junk
!rm junk
! e c h o " % 5 "
xv6!expr %6 +1

would put the current line into variable 5, print it, and
increment the variable 6by one.

Example 3

xv7 \ !da te
stores the value ’date into variable 7.

xbz labe l

x b n l a b e l
Tests the last saved return code from the execution of a
UNIX system command {Icommand) or nonzero value,
respectively, to the specified label. The two examples
below both search for the next five lines containing the
string size.

Example 1
x v 5 5
: 1
/s ize/
xv5!expr %5 —1
! i f 0 % 5 ! = 0 e x i t 2
xbn 1

Example 2
x v 4 5
: 1
/s ize/
xv4!expr %4 —1
! i f 0 % 4 = 0 e x i t 2
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xbz 1

xc [switch]
Compresses output from the pand null commands if switch
is 1; does not compress if switch is 0. Without an argument,
xc reverses the current value of switch. Initially switch is set
for no crunching. Crunched output has strings of tabs and
blanks reduced to one blank and blank lines suppressed.

SEE ALSO

csplit(l), ed(l), regcmp(3X).
Bif File Scanner (bfs) in the Editing Guide.

D I A G N O S T I C S

Self-explanatory error messages are printed when prompting i
?replaces error messages if prompting is turned off.

S U P P O R T S TAT U S
Supported.

I S o n .
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N A M E

bs —acompiler/interpreter for modest-sized programs
S Y N O P S I S

bs [file [args ]]
D E S C R I P T I O N

Bs is alanguage similar to Basic and Snobol4 with several features
of Cadded. Bs is designed for programming tasks where program
development time is as important as the resulting speed of execu¬
tion. The formalities of data declaration, file manipulation and pro¬
cess manipulation are minimized. Line-at-a-time debugging, the
trace and dump statements, and useful run-time error messages all
simplify program testing. Furthermore, incomplete programs can
be debugged: inner functions can be tested before outer functions
have been wr i t ten and v ice versa.

Bs normally receives its input from the console. However, if the
file argument is specified when the compiler/interpreter is invoked,
bs first reads statements from file, compiling them for later execu¬
tion. Bs then reads statements from the console, executing them
immediately. The result of each immediate expression statement is
printed, unless the final operation is an assignment.
Bs statements are terminated by new-line. Abackslash escapes
the new-line, however, aUowing abs statement to continue to the
n e x t l i n e . B s s t a t e m e n t s h a v e t w o f o r m s :

s t a t e m e n t
l a b e l s t a t e m e n t

Alabel is alabel-name (see Expression syntax) followed by acolon.
A labe l and ava r iab le can have the same name.

Abs statement is either an expression or akeyword followed by
zero or more expressions. Some keywords (clear, compile, /, exe¬
cute, include, ibase, obase, and run) are always executed as they
are compiled.

S T A T E M E N T S Y N T A X

expression
Expression S30itax follows the description of statement s)m-
t a x .

b r e a k

Exits from the inner-most for/while loop,
clear Clears the symbol table and compiled statements. Clear is

executed immediately,
compile (file_expr ]

Signals that succeeding statements are to be compiled, over¬
riding the immediate execution default. The optional file-expr
is evaluated and used as afile name for further input, and a
clear is executed immediately afterwards. This command is
executed immediately.

c o n t i n u e
Transfers to the loop-continuation of the current for/while
loop.
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dump [varname ]
Prints the name and current value of every non-local variable.
If vamame is specified, only vamame and its value are
printed. After an error or interrupt, the munber of the last
statement and the user-function trace are displayed,

exit (expression ]
Returns to system level, with expression returned as process
s t a t u s .

e x e c u t e
Puts the console in the immediate execution mode (an inter¬
rupt has asimilar effect). Execute does not cause stored
statements to execute (use run below).

f o r
for var_name =init_expr limit_expr statement
for var_name =init_expr limit_expr

n e x t

Executes astatement (first form) or agroup of statements
(second form) under control of anamed variable repeatedly.
Var_name takes on the value of the initjexpr, then is incre¬
mented by one on each loop, until its the value exceeds
Umi t j exp r.

for init_expr ,test_expr ,action_expr statement
for init_expr ,test_expr ,action_expr

n e x t

These forms require three expressions separated by conunas:
initjexpr is the initialization, textjexpr must be true to con¬
tinue looping, and action_expr is the loop-continuation action,
normally an increment.

f u n
fun fname{[arg, ... 1) [var,... ]

n u f
Defines auser-written function fname, its arguments, and its
local variables. Up to atotal of ten arguments and/or local
variables are allowed. Neither arguments or local variables
can be arrays, nor can they be I/O associated. Function
definitions may not be nested.

f r e t u m

Signals the failure of auser-written function. If the user-
written function was called using the interrogation operator,
fretum transfers to the expression given in the interrogation
statement, possibly by-passing intermediate function returns.
If the interrogation operator was not used, fretum returns
z e r o ,

goto label-name
Passes control to the internally stored statement with the
labe l labe l -name.

i b a s e N
Sets the input base (radix) to N. The only supported values
for Nare 8, 10 (the default), and 16. Hexadecimal values
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10—15 are entered as a—f. The first character in ahexade¬
cimal number must be adigit (i.e., fOa must be entered as
OfOa). Ibase is executed immediately,

if expression statement
if expression	 ●

i f

[ e l se
. . . ]
fi
if expression

elif expression

Ielif expression ]

fi
Executes statement (first form) or group of statements
(second and third forms) if expression evaluates to non-zero.
The 0string and the null string evaluate as zero. An optional
else (second form), or else if (third form), allows for agroup of
statements to be executed when the first group is not. The
only statement permitted on the same line with an else is an
if', only other fi's can be on the same line with afi. The third
form is ashorthand for nested if statements,

include file_expr
Includes the bs source statements in the file filejexpr in the
program being compiled. Filejexpr must evaluate to a
filename, and that file must contain bs source statements.
Include statements may not be nested.

o b a s e N
Sets the output base (radix) to N(see ibase above). Obase is
executed immediately,

o n i n t r l a b e l
o n i n t r

The onintr conunand provides program control of interrupts.
In the first form, control passes to the label given, just as if a
goto had been executed at the time onintr was executed. The
effect of the statement is cleared after each interrupt. In the
second form, an interrupt causes bs to terminate,

return [expression]
Evaluates expression and passes the result back as the value
of afunction call. If expression is not given, zero is returned,

run Resets the random number generator, and passes control to
t h e fi r s t i n t e r n a l s t a t e m e n t . I f t h e r u n s t a t e m e n t i s c o n ¬
tained in afile, it should be the last statement,

stop Stops execution of internal statements and reverts bs to
i m m e d i a t e m o d e ,

trace [expression]
Turns off Unction tracing if the expression is null or evalu¬
ates to zero. Otherwise, prints arecord of user-function
calls/retiuns. Each return decrements the trace expression
v a l u e .
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w h i l e
while test-expr statement
while test-expr

n e x t

Executes the statement (first form) or agroup of statements
(second form) until testjexpr evaluates to zero or nuUstring.

! s h e l l c o m m a n d
Escapes to ashell command, after which execution of bs con¬
t i n u e s .

0 . . . D e n o t e s a c o m m e n t l i n e .

E X P R E S S I O N S Y N T A X

labeLname
v a r _ n a m e

Specifies avariable or label. Both are composed of aletter
(upper or lower case) followed by zero or more letters and
digits. Only the first six characters of aname are significant.
All names are global to the program, except for names
declared in fun statements. Variables can take on numeric
(double float) values, string values, or can be associated with
input/output (see the built-in function open{) below),

fname ([expression [, expression]... ])
Invokes the user-written or built-in fimction with fname. If
fname is not abuilt-in function (listed below), fname must be
defined with afun statement. Arguments to functions
passed by value.

var_name [expression [, expression ]... ]
References either an array or atable (see built-in table func¬
tions below). If varjname denotes an array, each expression
is truncated to an integer and used as an array index. An
array reference is syntactically identical to aname; a[l,21 is
the same as a[l][2]. The array indices must be between 0and
3 2 7 6 7 .

a r e

n u m b e r

Represents aconstant value. Anumber contains digits, an
optional decimal point, and possibly ascale factor consisting
of an efollowed by apossibly signed exponent,

s t r i ng
Character strings are delimited by double quotes. The
backslash escapes the double quote (\"), newline (\n), carriage
return (\r), backspace (\b), and tab (\t), allowing these charac¬
ters to appear in astring. Otherwise, backslash stands for
i t s e l f .

( e x p r )
Parentheses are used to alter the normal order of evaluation.

(expr ,expr [, expr^ ... ])[subscript-expr ]
subscriptjexpr is used as asubscript to select an expression
expr from the parenthesized list. List elements are numbered
fi'om the left, starting at zero. The expression:

(False, True )[ a== b]
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has the value True if the comparison is true. The statement:

goto (read_lbl,write_lbl,exit_lbl) [menu_selection-l]

transfers control to the statement marked readjbl if menu-
selection is 1, to statement write_lbl if menu_selection is 2,
and to statement exitjbl if menu_selection is 3.

?expression
(Interrogation) tests for the success of the expression rather
than its value. It is useful for testing end-of-file (see exam¬
ples in the Programming Tips section below), the result of the
eval built-in function, and for checking the return from user-
written functions (see fretum above). An interrogation trap
(end-of-fUe, etc.) causes an immediate transfer to the most
recent interrogation, possibly skipping assignment state¬
ments or intervening function levels.

—expression
Returns the negation of the expression.

+ + n a m e

Returns the incremented value of the variable (or array refer¬
ence).

name

Returns the decremented value of the variable.
!express ion

Returns the logical negation of the expression. Watch out for
the shell escape command. (See Iin statement syntax.)

expression operator expression
Invokes abinary function symbolized by operator on the two
expressions. Both operands are converted to numeric form
before the operator is applied, except for the assignment, con¬
catenation, and relational operators.

B I N A R Y O P E R A T O R S

The binary operators are listed in increasing precedence. Assign¬
ment binds right to left, all other operators bind left to right.

The assignment operator. Binds the left operand (a name or
an array element) to the right operand. The result is the
right operand.
Underscore. The concatenation operator.
Logical and operator. Returns zero if either of its arguments
are zero; retiuns one if both of its arguments are non-zero. &
treats anull string as azero.
Logical or operator. Returns zero if both of its arguments
are zero; returns one if either of its arguments is non-zero. |
treats anull string as azero.

< = > > = =

The relational operators (< less than, <= less than or equal, >
greater than, >= greater than or equal, == equal to, != not
equal to). Return one if the operands are relat̂  as specified
by the operator, and return zero otherwise. Relational opera¬
tors at the same level extend as follows: a>b>c is the same as
a>b &b>c. Astring comparison is made if both operands are
str ings.

&
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+ -
Addition and subtraction operators.

♦ / %
Multiplication, division, and remainder operators.

^Exponent iat ion operator.
B U I L T - I N F U N C T I O N S

Argument Reference Functions

arg(i)
Returns the value of the i-th actual pareuneter on the current
level of function call. At level zero, arg returns the i-th
command-line argument (arg(O) returns bs).
I

Returns the number of arguments passed on the current func¬
tion call level. At level zero narg returns the command argu¬
m e n t c o x m t .

nargO

M a t h e m a t i c a l F u n c t i o n s

abs (x )
Returns the absolute va lue of x .

a t a n ( x )
Returns the arctangent of x. Its value is between —n/2 and
n/2.

ceil(x)
Returns the smallest integer not less than x.

cos(x)
Re tu rns the cos ine o f x in rad ians .

expix)
Returns the exponential function of x.

I

Returns the largest integer not greater than x.
floor(x)

logix)

r a n d O
Returns the natural logarithm of x.

Returns auniformly distributed random number between zero
and one.

s m ( x )
Returns the s ine o f x in rad ians .

sqrt(x)
Returns the square root of x.

String Operations

size(string)
Returns the size (length in b3rtes) of string.

f o r m a t ( f m t , n a m e )
R e t m n s t h e f o r m a t t e d v a l u e o f n a m e . F m t i s a s s u m e d t o b e
aformat specification:	 %...e, or %...s, as described
in printf{ZS).

index(stringl, string2)
Returns the number of the first position in stringl that any
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of the characters from string2 matches. No match 3delds
z e r o .

trans(string, filter, table)
Translates characters of the source string from matching
characters in filter to acharacter in the same position in
table. Source characters that do not appear in filter are
copied to the result. If the string filter is longer than table,
source characters that match in the excess portion of filter do
not appear in the result.

substr(string, start, length)
Returns the sub-string of string defined by the starting posi¬
tion start and length.

match (string,pattern)
mstr ing(n)

Match returns the number of characters in string that pat¬
tern matches. The pattern must match the beginning of
string (as if all patterns began with ^). The pattern is simi¬
lar to the regular expression s}mtax of the ed{\) command.
The characters ., [, ], (inside brackets), ♦and $are special.
Mstring returns the n-th (1 <= n<= 10) substring of the sub¬
ject that occurred between pairs of the pattern symbols \(
and \) for the most recent call to match. For example:

match("al23abl23", ".♦\([a-z]\)") == 6
mstring(l) == "b"

File Handling

open(fname, file, mode)
Associates fname (a bs variable name passed as astring) with
afile opened for aparticular mode of output. File must be
one of the following:

standard input
standard output
error output

string filename
\string conunemd to be executed (via sh —c)

Mode must be one of the following:

0
1
2

r r e a d
w w r i t e
W w r i t e w i t h o u t n e w - l i n e
a a p p e n d

The in i t ia l assoc ia t ions a re :

openC'get", 0, "r")
open(”put", 1, "w")
open("puterr", 2, "w")
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Examples are given in Programming Tips.

close(name)
Removes the association betwen fname (avariable name
passed as astring) and the file connected to it by aprevious
open statement.

access(s, m)
Executes access (2).

f typels)
Returns asingle character file type indication: ffor regular
file, pfor FIFO (i.e., named pipe), dfor directory, bfor block
special, or cfor character special.

Ta b l e s

table(tname, tsize)
Associates tname with atable of size tsize, where tname is a
bs variable name passed as astring, and tsize is the
min imum number o f e l emen ts t o be a l l oca ted . The tab le a l l o¬
cated is an associatively accessed single-dimension array
whose subscripts or keys axe strings (numbers are converted
to strings). Bs prints an error message and stops on table
o v e r fl o w ,

item (tname,i)
keyO

Item returns the value of table elements accessed sequen¬
tially (in normal use, there is no orderly progression of key
values). Key returns the subscript or key of the previous
item call. The tname argument should not be quoted. Since
exact table sizes are not defined, the interrogation operator
should be used to detect end-of-table, for example:

tableC't", 100)

#If word contains "party", the following expression
adds one
# t o t h e c o u n t o f t h a t w o r d :
- l -+ t [word]

it To print out the the key/value pairs:
for i=0, ?(s = i tem(t , i ) ) , ++ i
ifkeyO put =key()_":"_s

iskey (tname,keyword)
Returns one if the key kejrword exists in the table tname, and
zero o therw ise .

M i s c e l l a n e o u s

eval(string)
Evaluates string as a6s expression. Eval is handy for con¬
verting numeric strings to numeric internal form. Eva! can
also be used as acrude form of indirection, as in:
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n a m e = " x y z "
e v a l ( " + + n a m e )

which increments the variable xyz. In addition, eval pre¬
ceded by the interrogation operator permits the user to con¬
trol hs error conditions. For example:

?eval("open{\"X\", \"XXX\", \"r\")")

r e t u r n s t h e v a l u e z e r o i f t h e r e i s n o fi l e n a m e d " X X X "
(instead of halting the user's program). The following exe¬
cutes agoto to the label L(if it exists):

l a b e l = " L "
if !(?eval("goto label)) puterr ="no label"

plot(request, args)
Produces output on devices recognized by tplot(lG). The fol¬
lowing are valid requests:

F u n c t i o n
pipes fur ther p lot output into
tpk>t(\G) with an argument of
- T t c r m .
erases the plotter,
labe ls the cur ren t po in t w i th
s t r i ng .
draws the line between {xl,yl) and
(x2,y2).
draws acircle with center (x,y) and
r a d i u s r.

C a l l
plot(0, term)

plot(4)
plot(2, string)

plot(3, xl, yl, x2, y2)

plot(4, X, y, r)

plot(5, xl, yl, x2, y2, x3, y3)
draws an arc (counterc lockwise)
with center (xl,yl) and endpoints
{x2,y2) and (x3,y3).
is not implemented,
makes the current point {x,y).
draws aline from the current point
to (:t,y).
draws apoint at (x,y).
sets the line mode to string.
makes (xl,yi) the lower left comer
of the plotting area and {x2,y2) the
upper right comer of the plotting
a r e a ,

causes subsequent x(y) coordinates
to be multiplied by xl {yl) and
then added to x2 {y2) before they
are plotted. The initial scaling is
plot(12,1.0,1.0, 0.0, 0.0).

Some requests do not apply to all plotters. All requests except
zero and twelve are implemented by piping characters to
tplotilG). See plot{4) for more details.

plot(6)
plot(7, X, y)
plot(8, X, y)

plot(9, X, y)
plot(10, string)
plotjll, xl, yl, x2, y2)

plot(12, xl, yl, x2, y2)
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lastO
Returns the most recently computed value if bs is in immediate
m o d e .

P R O G R A M M I N G T I P S

Using bs as acalculator:
$ b s
if Distance (inches) light travels in ananosecond.
1 8 6 0 0 0 ♦ 5 2 8 0 * 1 2 / l e 9
11.78496

#Compound interest (6% for 5years on $1,000).
i n t = . 0 6 / 4
b a l = 1 0 0 0
f o r i = 1 5 * 4 b a l = b a l + b a l * i n t
b a l - 1 0 0 0
346 .855007

e x i t

The outline of atypical bs program:
^initialize things:
v a r l = 1

open("read", "infile”, "r")

if compute:
whi le ?(str =read)

n e x t

if clean up:
close("read")

alast statement executed (exit or stop):
e x i t
#last input line:
r u n

Input/Output examples:
#Copy "oldfile" to "newfile".
open("read", "oldfile", "r")
open("write", "newfile", "w")

while ?(write =read)

# c l o s e " r e a d " a n d " w r i t e " :
closeC'read")
close("write")

A

#Pipe between commands.
openC'ls", "!ls *", "r")
open("pr", "!pr —2 —h 'List'", "w")
while ?(pr =Is) ...

- 1 0 -
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#be sure to close (wait for) these:
close(”Is")
close("pr")

S E E A L S O

ed(l), sh(l), tplot(lG), access(2), printf(3S), stdio(3S), plot(4).

See Section 3of the Programmer Reference Manual for further
description of the mathematical functions {pow on exp(3M) is used
for exponentiation); bs uses the Standard Input/Output package.

S U P P O R T S TAT U S

Plot functions are not supported. All other functions are sup¬
ported.
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N A M E

cal —print calendar
S Y N O P S I S

cal [[month ]year ]
D E S C R I P T I O N

Cal prints acalendar for the specified year. If amonth is also
specified, acalendar just for that month is printed. If neither is
specified, acalendar for the present month is printed. Year must
b e b e t w e e n 1 a n d 9 9 9 9 . T h e m o n t h i s a n u m b e r b e t w e e n 1 a n d 1 2 .

E X A M P L E

To print acalendar for 1986 enter:
cal 1986 Iprint -b

R E S T R I C T I O N S

The first month of the calendar year is assumed to be January for
all years, even though that assumption is historically inaccurate.
Note that cal 86 does not refer to the year 1986; it refers to the
year 86.

S U P P O R T S T A T U S

Supported.
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C A L E N D A R U )C A L E N D A R ( l )

N A M E
c a l e n d a r — r e m i n d e r s e r v i c e

S Y N O P S I S
c a l e n d a r [ — ]

D E S C R I P T I O N
Calendar consults the file calendar in the current directory and
prints out lines that contain today's or tomorrow's date anywhere
in the line. On weekends tomorrow includes all days through Mon¬
day. Most month-day dates are recognized, but day-month dates
are not. Recognized formats include:

december 7

When the —option is present, calendar checks the calendar of
every user who has afile calendar in their login directory and
sends them any positive results by mail{\). Normally calendar is
run daily by cron(l).

12/7 Dec. 7

E X A M P L E

To receive mail to remind you of your appointments and meetings,
create afile named calendar in your login directory. Edit the file
periodically to add and remove lines such as:

6/8 Atlas project meeting 2pm, Annex.
6-20 Carter lunch 12:30, Surf Inn.

F I L E S
c a l e n d a r
/usr/lib/calprog to determine dates for today and tomorrow
/etc/passwd
/tmp/cal*

S E E A L S O
crontab(l), mail( l).

R E S T R I C T I O N S
Your calendar must be public information for you to get reminder
serv ice .
The extended idea of tomorrow does not account for holidays.

S U P P O R T S TAT U S
Supported.

- 1 -



C A N C E L ( l ) C A N C E L ( l )

N A M E

cancel —cancel requests to an LP line printer
S Y N O P S I S

cancel [ids] [printers]
D E S C R I P T I O N

Cancel cancels line printer requests that were made by the /p(l)
command. The command line arguments may be either request ids
(as returned by (p(l)) or printer neunes (for acomplete list, use
/pstar(l)). Specifying arequest id cancels the associated request
even if it is currently printing. Specifying aprinter cancels the
request which is currently printing on that printer. In either case,
the cancellation of arequest that is currently printing frees the
printer to print its next available request.

F I L E S

/usr/spool/lp/*
S E E A L S O

enable(l), lp(l), Ipstat(l), accept(lM), Ipadmin(lM), Ipsched(lM).
S U P P O R T S T A T U S

Not supported.
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N A M E

cat —concatenate and print files
S Y N O P S I S

cat I -u 1 [ -s ] [ -V [ - t ] [—e 11fi le . . .
D E S C R I P T I O N

Cat reads each file in sequence and writes it on the standard out¬
put. If no input file is given, or if the argument —is given, cat
reads from the standard input file. No input file may be the same
as the output file unless it is aspecial file.

O P T I O N S
Do not buffer output. (Output is normally buffered.)
Silence messages about nonexistent files.

—V Visibly print non-printing characters, with the exception of
tabs, new-lines and formfeeds:

Pr int contro l characters as (contro l -x) .
Print the DEL character (octal 0177) as '^?.
Print non-ASCI Icharacters (with the high bit set) as
M-x where xis the character specifed by the seven low
o r d e r b i t s .

—t Print tab characters as (effective only when used with the
—v option).

—e Print a$character at the end of each line preceding anewline
(effective only when used with the —v option).

— u

— s

W A R N I N G

Use shell special characters carefully because command formats
such as

c a t fi l e l fi l e 2 > fi l e l

cause the original data in filel to be lost.
E X A M P L E S

To display afile, enter
c a t fi l e

To concatenate filel and file2 and place the result in fileS enter
c a t K i e l fi l e 2 > fi l e 3

S E E A L S O

cp(l), pr(l), pg(l).
S U P P O R T S TAT U S

Supported.
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N A M E

cb —Cprogram beautifier
S Y N O P S I S

c b [ - s ] [ - j ] [ - I l e n g ] [ fi l e . . . ]
D E S C R I P T I O N

cb reads Cprograms either from its arguments or from the stan¬
dard input and writes them on the standard output with spacing
and indentation that displays the structure of the code. If
options are specified, cb preserves all user new-lines.

n o

O P T I O N S

canonicalizes the code to the style of Kemighan and
Ritchie in The CProgramming Language
rejoins split lines
leng splits lines that are longer than leng .

— s

- j
- 1

SEE ALSO
cc ( l ) .
The CProgramming Language by B. W. Kemighan and D. M.
R i t c h i e .
CLanguage in the Programming Guide.

R E S T R I C T I O N S

Punctuation that is hidden in preprocessor statements
i n d e n t a t i o n e r r o r s .

c a u s e s

S U P P O RT S TAT U S
Supported.
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N A M E

cc, CC.10 —Ccompiler
S Y N O P S I S

cc Ioption ]... file ...
CC.10 [option ]... file ...

D E S C R I P T I O N

Cc or CC.10 is the UNIX system Ccompiler.
16-Bit Systems

On 16-bit systems, cc is the Ccompiler which generates object to
run on the 16-bit system (68010 processor). There is no compiler to
generate object to run on a32-bit system.

32-Bit Systems
On 32-bit systems, cc is the Ccompiler which generates object to
run on the 32-bit system (68020 processor); cc.l0 is the Ccompiler
which generates object to run on the 16-bit system (68010 proces¬
sor).
The default cc command produces object which includes 68020
instructions. These objects cannot be executed on a16-bit system.
The CC.10 command produces object which includes only 68010
instructions. These objects can be executed on a16-bit system or a
32-bit system. The cc.l0 command can be executed' by entering
CC.10 as the command or by changing your path

P A T H = : / b i n . l O $ P A T H
export PATH

and entering cc as the command.
P I L E A R G U M E N T S

Cc accepts several types of file arguments. Files whose names end
with .c are taken to be Csource programs. They are compiled, and
each object program is left in the file whose name is that of the
source with .o substituted for .c. The .o file is normally deleted,
however, if asingle Cprogram is compiled and loaded in the same
c o m m a n d .

Files whose names end with .s are taken to be assembly source pro¬
grams and are assembled, producing a.o file.

O P T I O N S

The following options are interpreted by cc. See Zd(l) for link edi¬
tor options and cpp(l) for more preprocessor options.

Suppress the link edit phase of the compilation and force an
object file to be produced even if only one program is com¬
piled.
Produce code that counts the number of times each routine is
called; also, if link editing takes place, replace the standard
startoff routine by one that automatically calls monitor{ZC)
at the start and writes out amon.out file at normal termina¬
tion of execution of the object program. An execution profile
can then be generated by use of pTof(l).
Cause the compiler to generate additional information needed
for the use of sd6(l). IVm(l) and dump(\) also display this

— c

- P

- g
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Floating Point Handling
The 16-bit system Release 2.x floating point support option (see —f
above) is primarily for use with existing Release 2.x application
packages that have floating point code in them. This defines the
symbol _IEEE with avalue of 0to cause the preprocessor to select
Ilelease 2.x floating point values, cause the compiler to generate
floating point constants in Release 2.x format, and link with the
Release 2.x floating point version of the Clibrary. The default
defines _IEEE to avalue of 1, generates IEEE constants, and links
with the IEEE support libraries.
This option should be used when compiling any module to be
linked with 16-bit system Release 2.x applications, objects, or
libraries. See flcvt{3) for routines to convert between Release 2.x
and this release floating point formats.

D I A G N O S T I C S

The diagnostics produced by Citself are self-explanatory. Occa¬
sional messages may be produced by the assembler or the link edi¬
t o r .

S U P P O R T S T A T U S

Supported.
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N A M E

cd —change working directory
S Y N O P S I S

cd [directory ]
D E S C R I P T I O N

Cd changes the working or current directory to the specified direc¬
tory. Cd must have execute (search) permission in directory.
If directory is not specified, the value of shell parameter SHOME
(see sA(l)) is used as the new working directory. Normally the
value in SHOME is the name of the home or login Rectory.
If directory specifies acomplete pathname starting with /, .(the
current directory), or .. (the parent directory of the current direc¬
tory), directory becomes the new working directory.
If neither case applies, cd tries to find the designated directory
relative to one of the paths specified by the SCDPATH (see sh(l))
shell variable. SCDPATH has the same syntax as, and similar
semantics to, the SPATH shell variable.
Because anew process is created to execute each command, cd
would be ineffective if it were written as anormal command; there¬
fore, it is recognized by and is internal to the shell.

E X A M P L E S

To change the working directory to the parent directory of the
current working directory, enter

c d . .

To change the working directory to your login directory, enter
c d

S E E A L S O

pwd(l), sh(l), chdir(2).
S U P P O R T S TAT U S

Supported.
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N A M E

cdc —change the delta commentary of an SCCS delta
S Y N O P S I S

cdc —rSID [—m[mrlist]] [—y[comment]] files
D E S C R I P T I O N

Cdc changes the delta commentary for the delta specified by the
—tSID argument of each named SCCS file.
Delta commentary is the Modification Request (MR) and comment
information normally specified via the delta{l) command using the
—m and —y option.
If anamed file is adirectory, cdc processes each file in the direc¬
tory as if it were anamed file, silently ignoring unreadable files
and non-SCCS files (files whose final suffix does not begin with s).
If the file name —is given, cdc reads standard input (see WARN¬
INGS); each line of the standard input is taken to be the name of
an SCCS file to be processed.
MR numbers can be added and deleted using the —m option. If
—m is not used, and standard input is aterminal, cdc prompts for
MR changes with MRs? on the standard output before reading
standard input. If standard input is not aterminal, no prompt is
i ssued .

After the prompt, enter alist of MRs separated by blanks or tabs,
and terminated with an imescaped new-line character. Anull list
has no effect.

MRs are added to the list of MRs in the same manner as delta(l).

To delete an MR, precede the MR number with an !. (see EXAM¬
PLES). If the MR to be deleted is currently in the list of MRs, cdc
removes it and changes it into acomment line. Cdc places alist of
all deleted MRs in the comment section and precedes the list with a
comment line indicating they were deleted.
Note that if the vflags of the SCCS file has avalue, cdc takes that
value to be the name of aprogram which validates the correctness
o f t h e M R n u m b e r s . I f a n o n - z e r o e x i t s t a t u s i s r e t u r n e d f r o m t h e
MR number validation program, cdc terminates and the delta com¬
mentary remains unchanged.
Comment information can be replaced using the —y option. If —y
is not used, and standard input is aterminal, cdc prompts com¬
ments? on the standard output before reading standard input. If
the standard input is not aterminal, no prompt is issued.
Comment(s) entered at this prompt replace the existing comment(s)
for the delta specified by —rSID. The existing comments are kept
and preceded by acomment line stating that they were changed.
A m i l l c o m m e n t h a s n o e f f e c t .

The exact permissions necessary to modify the SCCS file are docu¬
mented in the Source Code Control System User Guide, but essen¬
tially, if you made the delta, or if you own the file and directory,
you are permitted to modify the commentary.
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O P T I O N S

Arguments to cdc, both options and filenames, may appear in any
order. All options described below apply independently to each
named fi l e :

Specifies the SCCS IDentification string (SID) of adelta
for which the delta commentary is to be changed.

—mmrlist Adds and/or deletes mrlist, alist of MR numbers, in the
delta commentary of the SID specified by —rSID. The
numbers in the hst are separated by bls^s; the entire
list is enclosed in double quotes.

- t S I D

— y c o m m e n t
Replaces the comment(s) already existing for the delta
specified by —rSlD with comment, arbitrary text ter¬
minated by an unescaped new-line.

E X A M P L E S
cdc -r l .6 -m”bl78-12345 !bl77-54321 bl79-00001”
—5d:rouble s.file

adds bl78-12345 and bl79-00001 to the MR list, removes bl77-
54321 from the MR list, and adds the comment trouble to delta 1.6
of s .fi le .

cdc —r l .6 s . fi le
MRS? !b l77-54321 b l78-12345 b l79-00001
c o m m e n t s ? t r o u b l e

does the same thing.
W A R N I N G S

If SCCS file names are supplied to the cdc command via the stan¬
dard input (— on the command Une), then the —m and —y options
must also be used.

F I L E S
x - fi l e
z - fi l e

(see delta(\))
(see delta(\))

S E E A L S O

admin(l), delta(l), get(l), help(l), prs(l), sccsfile(4).
Source Code Control System User Guide in the Support Tools
G u i d e .

D I A G N O S T I C S

Use help(\) for explanations.
S U P P O R T S T A T U S

Supported.
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N A M E

cflow —generate Cflow graph
S Y N O P S I S

cflow [—r] [—ix] [—i_] [—dnum] files
D E S C R I P T I O N

Cflow analyzes acollection of C, YACC, LEX, assembler, and object
files and attempts to build agraph charting the external refer¬
ences. Files suffixed in .y (for YACC), .1 (for LEX), .c (for C), and .i
are preprocessed (bypassed for .i files) as appropriate and then run
through the first pass of Until). The —I, —D, and —U options of
the C-preprocessor are recognized. Files suffixed with .s are assem¬
bled and information is extracted (as in .o files) from the symbol
table. The output of all this non-trivial processing is collected and
turned into agraph of external references which is displayed upon
the standard output.
Each line of output begins with areference number (line number),
followed by asuitable number of tabs indicating the level. These
are follow^ by the name of the global (normally only afunction
not defined as an external or beginning with an underscore; see
below for the —i inclusion option), acolon, and the definition of the
global. For information extracted from Csource, the definition
consists of an abstract type declaration (e.g., char ♦), and, delim¬
ited by angle brackets, the name of the source file and the line
number where the definition was found. Definitions extracted from
object files indicate the filename and location counter under which
the symbol appeared (e.g., text). Leading underscores in C-style
external names are delet^.
Once adefinition of aname has been printed, subsequent refer¬
ences to that name contain only the reference number of the line
where the definition may be found. For undefined re r̂ences, only
<> is printed.
As an example, given the following in file.c:

i n t i ;

mainO
{

f();
g();
f();

}

f()
{

i = h ( ) ;
}

t h e c o m m a n d

c fl o w fi l e . c
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produces the the output

main: int(), <file.c 4>
f: into, <file.c 11>

h: <>
i: int, <file.c 1>

1
2
3
4
5 g : < >

When the nesting level becomes too deep, the —e option of pr(l)
can be used to compress the tab expansion to sometldng less than
every eight spaces.

O P T I O N S

The following options are interpreted by cflow:
—r Reverse the "caller:callee" relationship to produce an inverted

listing showing the callers of each function. The listing is
sorted in lexicographical order by callee.

—ix Include external and static data symbols. The default is to
include only functions in the flow graph.

—i_ Include names that begin with an underscore. The default is
to exclude these functions (and data if -ix is used).

— d n u m
Terminate the flow graph at the level specified by the num
decimal integer. By default this is avery large number. The
cutoff depth should not be set to anonpositive integer.

D I A G N O S T I C S

Error messages warn about bad options. Multiple definitions pro¬
duce an error message, and only the first deflation is accepted.
Other messages may come firom the various programs used (e.g.,
the C-preprocessor).

S E E A L S O

as(l), cc(l), lex(l), lint(l), nm(l), pr(l), yacc(l).
R E S T R I C T I O N S

Files produced by fejc(l) and yocc(l) cause the reordering of line
number declarations which can confuse cflow. To get proper
results, feed cflow the yacc or lex input.

S U P P O R T S T A T U S

Supported.
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N A M E

chown, chgrp —change owner or group
S Y N O P S I S

c h o w n o w n e r fi l e . . .
chgrp group file ...

D E S C R I P T I O N

Chown changes the owner of the files to owner. Owner may be
either adecimal user ID or alogin name found in the password file.
Chgrp changes the group ID of the files to group. The group may
be either adecimal group ID or agroup name found in the group
fi l e .

If either chown or chgrp is invoked by other than the superuser,
the set-user-ID and set-group-ID bits of the file mode, 04000 and
02000 respectively, are cleared.

E X A M P L E

To change the group of all files in /usr/acct/thompson/project to
thor, enter

chgrp thor /usr/acct/thompson/project/*
F I L E S

/etc/passwd
/etc/group

S E E A L S O

chmod(l), chown(2), group(4), passwd(4).
S U P P O RT S TAT U S

Supported.
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N A M E
clear —clear terminal screen

S Y N O P S I S
c l e a r

D E S C R I P T I O N

Clear clears your screen if possible.
Clear looks in the environment for the terminal type and then in
/etc/termcap to determine how to clear the screen.

F I L E S

/etc/termcap terminal capability data base
S U P P O R T S TAT U S

Supported.
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N A M E

cmp —compare two files
S Y N O P S I S

c m p [ “ 1 ] [ “ S ] fi l e l fi l e 2
D E S C R I P T I O N

Cmp compares the two files. If filel is —, cmp uses the standard
input. Normally, cmp makes no comment if the files are the same;
if they differ, it announces the byte and line number at which the
difference occurred. If one file is an initial subsequence of the
other (i.e. filel consists entirely of the first twenty lines of file2),
cmp notes that fact and prints an end-of-file message.

O P T I O N S

Prints the byte number (decimal) and the differing bytes
(octal) for each difference.
Prints nothing for differing files; return codes only.

- 1

— s

S E E A L S O

comm(l), diff(l).
E X I T C O D E S

iden t i ca l h i es
d i f f e r e n t fi l e s
inaccessible or missing file argument

0
1
2

S U P P O R T S T A T U S

Supported.
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N A M E
co l —fi l te r reve rse l i ne - feeds

S Y N O P S I S

co l [—bfpx ]
D E S C R I P T I O N

Col reads firom the standard input and writes onto the standard
output. It performs the line overlays implied by reverse line feeds
(ASCII code ESC-7), and by forward and reverse half-line-feeds
(ESC-9 and ESC-8). Col is particularly useful for filtering mul¬
ticolumn output made with the .rt conunand of nroff and output
resulting from use of the tbl{\) preprocessor.
Although col accepts half-line motions in its input, it normally
does not emit them on output. Instead, text that would appear
between lines is moved to the next lower full-line boundary.
Col converts white space to tabs on output wherever possible to
shorten printing time.
Col assumes the ASCII control characters SO (\017) and SI (\016) to
start and end text in an alternate character set. Col remembers
the character set to which each input character belongs, and gen¬
erates on output SI and SO characters as appropriate to ensure
that each character is printed in the correct character set.
On input, the only control characters accepted are space, back¬
space, tab, return, new-line, SI, SO, VT (\013), and ESC followed by
7, 8, or 9. The VT character is an alternate form of full reverse
line-feed, included for compatibility with some earlier I/O filter pro¬
grams. Col ignores all other non-printing characters.
Normally, col ignores any unknown escape sequences found in its
input .

O P T I O N S
—b Assumes that the output device in use is not capable of back¬

spacing. If two or more characters are to appear in the same
place, only the last one is output.

—f Indicates output from col may contain forward half-line-feeds
(ESC-9), but will still never contain either kind of reverse line
m o t i o n .

—X Suppresses conversion of white space to tabs
—p Outputs unknown escape sequences found in its input as reg¬

ular characters, subject to overprinting from reverse line
motions. The use of this option is highly discouraged unless
the user is fully aware of the textual position of the escape
s e q u e n c e .

S E E A L S O
nroffd), tbl( l) .

N O T E S

The input format accepted by col matches the output produced by
nroff with either the —T37 or -Tip options. Use -T37 (and the
—f option of col) if the ultimate disposition of the output of col
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will be adevice that can interpret half-line motions, and —Tip oth¬
erw i se .

R E S T R I C T I O N S

Col cannot back up more than 128 lines.
Aline may contain at most 800 characters, including backspaces.
Local vertical motions that would result in backing up over the
first line of the document are ignored. As aresult, the first line
must not have any superscripts.

S U P P O R T S T A T U S

Supported.
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N A M E

comb —comb ine SCCS de l tas

S Y N O P S I S

comb [—o] [—s] [—psid] [—clist] files
D E S C R I P T I O N

Comb generates ashell procedure (see sA(l)) which, when run,
reconstructs the given SCCS files. The reconstructed files are,
hopefully, smaller than the original files. The arguments may be
specified in any order, but all options apply to all named SCCS files.
If adirectory is named, comb behaves as though each file in the
directory were specified as anamed file, except that non-SCCS files
(last component of the path name does not begin with s.) and
unreadable files are silently ignored. If afilename of —is given,
the standard input is read; each line of the standard input is taken
to be the name of an SCCS file to be processed. Non-SCCS files and
unreadable files are silently ignored.
The generated shell procedure is written on the standard output.

O P T I O N S

Each option is explained as though only one named file is to be
processed, but the effects of any option apply independently to
each named fUe.

—psid Discards all deltas in the reconstructed file that are older
than the delta with SCCS Identification string SID.

—clist Preserves deltas in list (see get(\) for the syntax of alist)
and d iscards a l l o thers .

For each get —e generated, accesses the reconstructed file
at the release of the delta to be created, otherwise the
recons t ruc ted fi le i s accessed a t the mos t recen t ances to r.
Use of the —o option may decrease the size of the recon¬
structed SCCS file. It may also alter the shape of the delta
tree of the original file.
Generates ashell procedure which, when run, produces a
report giving, for each file: the file name, size (in blocks)
after combining, original size (also in blocks), and percen¬
tage change computed by:

100 *(originsJ —combined) /origined
It is recommended that before any SCCS files are actually
combined, one should use this option to determine exactly
how much space is saved by the combining process.

If no options are specified, comb preserves only leaf deltas and the
minimal number of ancestors needed to preserve the tree.

— o

— s

F I L E S
The name of the reconstructed SCCS file.
Temporary.

S . C O M B
comb?????

S E E A L S O

admin(l), delta(l), get(l), help(l), prs(l), sccsfile(4).
Source Code Control System User Guide in the Support Tools
G u i d e .
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D I A G N O S T I C S

Use help{\) for explanations.
R E S T R I C T I O N S

Comb may rearrange the shape of the tree of deltas. It may not
save any space; in fact, it is possible for the reconstructed file to
actually be larger than the original.

S U P P O R T S T A T U S

Supported.
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N A M E

comm —select or reject lines common to two sorted files
S Y N O P S I S

c o m m [ - [ 1 2 3 ] ] fi l e l fi l e 2
D E S C R I P T I O N

Comm reads filel and file2, which should be ordered in ASCII col¬
lating sequence (see sort(l)). Comm produces athree-column out¬
put: lines only in filel', lines only in file2', and lines in both files.
The file name —means the standard input. (Filel or file2 may be
—, but not both.)

Flags 1, 2, or 3suppress printing of the corresponding columns.
Thus comm —12 filel file2 prints only the lines common to the two
files; comm —23 filel file2 prints only lines in filel but not in the
file2; conun —123 filel file2 is ano-op.

S E E A L S O

cmp(l), diff(l), sort(l), uniq(l).
S U P P O RT S TAT U S

Supported.
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N A M E

cp, In, mv —copy, link, or move files
S Y N O P S I S

cp filel [file2 ...] target
In [—£ ]filel [file2 ...] target
mv [—f ]filel [file2 ...] target

D E S C R I P T I O N

Filel is copied (linked, moved) to target. Under no circumstance
can filel and target be the same (take care when using sA(l) meta¬
characters). If target is adirectory, then one or more files are
copied (linked, moved) to that directory. If target is afile, its con¬
tents are destroyed and replaced by filel.
If mv or In determines that the mode of target forbids writing, it
prints the mode (see chmodlX)), asks for aresponse, and reads the
standard input for one line (if the standard input is aterminal). If
the line begins with y, the move or link occurs; if not, the com¬
m a n d e x i t s .

Only mv allows filel to be adirectory, in which case the directory
rename occurs only if the two directories have the same parent;
filel is renamed target. If filel is afile and target is alink to
another file with links, the other links remain and target becomes a
new fi le .

When using cp, if target is not afile, anew file is created which
has the same mode as filel except that the save text bit is not set
unless you are superuser; the owner and group of target are those
of the user. If target is afile, copying afile into target does not
change its mode, owner, nor group. The last modification time of
target (and last access time, if target did not exist) and the last
access time of filel are set to the time the copy is made. If target
is alink to afile, all links remain and the file is changed.

O P T I O N

—f If the mode forbids writing, no questions are asked and the
mv or In is done when the —f option is used or if the stan¬
dard input is not aterminal.

E X A M P L E

To copy all files in the project directory to the /mnt directory,
e n t e r :

cp project/* /mnt
SEE ALSO

chmod(l), cpio(l), rm(l).
R E S T R I C T I O N S

If filel and target are on different file systems, mv must copy the
file and delete the original. In this case, any linking relationship
wi th o ther fi les is los t .

Ln does not link across file systems.
S U P P O RT S TAT U S

Supported.
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N A M E

cpio —copy file archives in and out
S Y N O P S I S

cpio —o [aBcTv [Vpathname ]]
cpio —i [bBcdfmrsStTuv6 [Vpathname ]][patterns ]
cpio —p [adlmruv ]directory

D E S C R I P T I O N

Cpio copies hie archives and is typically used to make offline
storage or backup copies of adirectory and its files. Cpio —o (copy
out) and cpio —i (copy in) are valid for streaming tape. Cpio —p
(pass) is not valid for streaming tape.
Cpio —o (copy out) reads the standard input to obtain alist of
pathnames and copies those files onto the standard output
together with pathname and status information. Output is padded
to a612-byte boundary.
Cpio —i (copy in) extracts from the standard input (which is
assumed to be the product of aprevious cpio —o) the names of
files selected by zero or more patterns given in the name¬
generating notation of sA(l). In patterns, metacharacters ?, ♦, and
[...] match the slash /character. Multiple patterns may be speci¬
fied. The default for patterns is *which selects all files. The
extracted files are conditionally copied into the current directory
tree based upon the chosen options. The permissions of the files
are those of the previous cpio —o. The owner and group of the
files is that of the ciurent user unless the user is the superuser. If
the user is the superuser, cpio retains the owner and group of the
files of the previous cpio —o.
Cpio —p (pass) reads the standard input to obtain alist of path¬
names of files that are conditionally created and copied into the
destination directory tree based on the chosen options.'

O P T I O N S
Reset access times of input files after they are copied.
Swap both bytes and halfwords. Use only with the —i option.
Block input/output 5,120 bytes to the record (does not apply
to the —p option; meaningful only with data directed to or
from streaming tape.
Write header information in ASCII character form for porta¬
bility, or read files created with cpio using the —c option.
Create director ies as needed.
Copy in all files except those in patterns.
Whenever possible, link files rather than cop3ung them.
Usable only with the —p option.
Retain previous file modification time. This option is ineffec¬
tive on directories that are being copied.
Interactively rename files. If the user responds with anull
line, the file is skipped.
Swap b3Ttes. Use o ŷ with the —i option.
Swap halfwords. Use only with the —i option.

a

b
B

c

d
f
1

m

r

s

S
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Print atuble of contents of the input; do not create any files.
Provide reliable reporting of tape errors excluding end of file
conditions. This option is only valid for streaming tape and is
used only with the Voption with —i or —o. This option over¬
rides the Boption and provides block I/O of 60K bytes per
r e c o r d .
Copy unconditionally (normally, an older file does not replace
anewer file with the same name).
Print alist of file names. When used with the toption, the
table of contents looks like the output of an Is —1 command
(see ls(l)).
The next argument specifies the pathname of afile or device.
Used for multi-tape or multi-volume copies with —i or —o.
This option overrides the —B option and provides block I/O
of 60K bytes per record.
Process an old (i.e., UNIX Sixth Edition format) file. Only use¬
fu l w i th —i .

t
T

u

v

V

6

E X A M P L E S

To copy all files in directory thompson to astreaming tape, enter
cd thompson
find .—print \cpio —ocvB >/dev/rstp/Oyy

To copy all files on astreaming tape created by acpio —o back to
the directory thompson, enter

cd thompson
cpio —icvdB </dev/rstp/Oyy

To copy the contents of adirectory into an archive, enter
Is Icpio —o>/dev/rstp/Oyy

S E E A L S O

ar(l), find(l), ls(l), cpio(4).
R E S T R I C T I O N S

Path names are restricted to 128 characters. If there are too many
unique linked files, the program runs out of memory to keep track
of them and, thereafter, linking information is lost. Only the
superuser can copy special files.
The —i and —o options are valid for streaming tape. The —p
option is not valid for streaming tape.
Cpio requires /bin/mkdir and /bin/pwd; if these programs are not
present, cpio pauses with no notification.

S U P P O R T S T A T U S

Supported.
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N A M E

cpp —the Clanguage preprocessor
S Y N O P S I S

/lib/cpp [option ... ][ifile [ofile ]]
D E S C R I P T I O N

Cpp is the Clanguage preprocessor which is invoked as the first
pass of any Ccompilation using the cc(l) command. Thus the out¬
put of cpp is designed to be in aform acceptable as input to the
next pass of the Ccompiler. The use of cpp other than in this
framework is not recommended. See m4(l) for ageneral macro pro¬
c e s s o r .

Cpp optionally accepts two file names as arguments. Ifile and
ofile are respectively the input and output for the preprocessor.
They default to standard input and standard output if not speci¬
fi e d .

Two special names are understood by cpp. The name	 ^ L I N E _ _ i s
defined as the current line number (as adecimal integer) as known
by cpp, and	 FILE	 is defined as the current file neime (as aC
string) as known by cpp. They can be used anywhere (including in
macros) just as any other defined name.

O P T I O N S

The following options to cpp are recognized:
—P Preprocess the input without producing the line control infor¬

mation used by the next pass of the Ccompiler.
—C By default, cpp strips C-style comments. If the —C option is

specified, all comments (except those found on cpp directive
lines) are passed along.

— M n a m e
Remove any initial definition of name, where name is a
reserved S3unbol that is predefined by the particular prepro¬
cessor. The list of these possibly reserved symbols includes:

operating system:
h a r d w a r e :

ibm, geos, os, tss, unix
tower, interdata, pdpll, u370,
u3b , u3b5 , vax
RES, RTUNIX system variant:

Unt i l ) : l i n t

— D n a m e

— D n a m e = d e f
Define name as if by aji^define directive. If no =def is given,
name is defined as 1. The —D option has lower precedence
than the —U option. That is, if the same name is used in
both a—U option and a—D option, the name is undefined
regardless of the order of the options.

—T Preprocessor symbols are no longer restricted to eight charac¬
ters. The —T option forces cpp to use only the first eight
characters for distinguishing different preprocessor names.
This behavior is the same as previous preprocessors with
respect to the length of names and is included for backward
compatability.
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— \ d i r
Change the algorithm for searching for ^include files whose
names do not begin with /to look in dir before looking in the
directories on the standard list. Thus, ^include files whose
names a re enc losed in
tory of the file with the i^include line, then in directories
named in —I options, and last in directories on astandard
list. For ^include files whose names are enclosed in <>, the
directory of the file with the iS'include line is not searched.

a re sea rched f o r fi r s t i n t he d i r ec -t f I I

D I R E C T I V E S

All cpp directives start with lines begun by H. Any number of
blanks and tabs are allowed between the #and the diective. The
d i rec t i ves a re :

^define name token-string
Replace subsequent instances of name with token-string.

^define name{ arg,..., arg )token-string
Notice that there can be no space between name and the (.
Replace subsequent instances of name followed by a(, alist
of comma-separated set of tokens, and a)by token-string,
where each occurrence of an arg in the token-string is
replaced by the corresponding set of tokens in the comma-
separated list. W^hen amacro with arguments is expanded,
the arguments are placed into the expanded token-string
unchanged. After the entire token-string is expanded, cpp
re-starts its scan for names to expand at the beginning of
newly created token-string.

# u n d e f n a m e

Remove the definition of name (if £iny).
^include "filename''
^include <filename>

Include at this point the contents of filename (which is then
run through cpp). When the <filename> notation is used,
filename is only searched for in the standard places. See the
—I option above for more detail.

#line integer-constant "filename"
Generate line control information for the next pass of the C
compiler. Integer-constant is the line number of the next line
and filename is the file where it comes from. If "filename" is
not given, the current file neune is unchanged.

iS 'end i f

End asection of lines begun by atest directive (M, #ifdef, or
^ifndef). Each test directive must have amatching ^endif.

# i f d e f n a m e
The lines following appear in the output if and only if name is
the subject of aprevious ^define without being the subject of
an intervening ^undef.

jS'ifndef name
The lines following do not appear in the output if and only if
name is the subject of aprevious ^define without being the

- 2 -



C P P ( l )C P P ( l )

subject of an intervening #undef.
#if constant-expression

Lines following appear in the output if and only if the
constant-expression evaluates to non-zero. All binary non¬
assignment Coperators, the ?: operator, the unary —, !, and

operators are all valid in constant-expression. The pre¬
cedence of the operators is the same as defined by the C
language. There is also aunary operator defined, which can
be used in constant-expression in these two forms: defined (
name )or defined name. This allows the utility of i^ifdef and
#ifndef in a#if directive. Only these operators, integer con¬
stants, and names which are known by cpp should be used in
constant-expression. In particular, the sizeof operator is not
a v a i l a b l e .

j?else Reverse the notion of the test directive which matches this
directive. So if lines previous to this directive are ignored,
the following lines appear in the output.

The test directives and the possible #else directives can be nested.
D I R E C T O R Y S E A R C H

The directory search order for include files is:

1. Directory of the file which contains the /i^include request
2. Directories specified by —I in left to right order
3. Standard directory /usr/include

C O N V E N T I O N S
L i n e f e e d s :

An unescaped linefeed (the single character \n) terminates a
character constant or quoted string. An escaped linefeed (the
two character sequence \\\n) may be used in the body of a
i S ' d e fi n e s t a t e m e n t t o c o n t i n u e t h e d e fi n i t i o n i n t o t h e n e x t
line. The escaped linefeed is converted into asingle blank in
the macro body.

C o m m e n t s :
Comments are uniformly removed unless the —C is specified.
Comments are a lso ignored except tha t acomment te r¬
minates atoken. Thus "off/* comment */bar" may expand
off and bar but never expands offbar. If neither off nor bar is
amacro, the output is offbar even if offbar is defined as some¬
thing else. The file:

^define off(a,b)b/**/a
off( l ,2)

produces 21 because the comment causes abreeik which
enables the recognition of band aas formals in the string
" b / * * / a " .

Macro Processing:
Macro formal parameters are recognized in ^define bodies
even inside character constants and quoted strings. The out¬
put from:
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^define off (a) '\a'
off(bar)

is the six characters "'\bar'". Macro names are not recog¬
nized inside character constants or quoted strings during the
regular scan. Thus:

^ d e fi n e o f f b a r
printf("off");

does not expand off in the second line because it is inside a
quoted string which is not part of a^define macro definition.

Macros are not expanded while processing ail^define or
/ j /undef . Thus:

^ d e fi n e o f f i n v a l i d
^ d e fi n e b a r o f f
# u n d e f o f f
b a r

produces off. The token immediately after an Mdef or iS'ifndef
is not expanded.

Macros are not expanded during the scan which determines
the actual parameters to another macro call. When amacro is
expanded, the first step is to put the actual arguments in the
corresponding locations in the token string the macro is
defined to be. The next step is to start to reprocess the token
string as input text.

If the —R option is not specified, the invocation of some
recursive macros is trapped and the recursion is forcibly ter¬
minated with an error message. The trapped recursions are
those in which the nesting level is non-decreasing from some
point on. In particular,

^ d e fi n e a a
a

is detected. Consider using "#imdef a". The recursion:

^ d e fi n e a c b
^ d e fi n e b c a
^ d e fi n e c o f f
a

is not detected because the nesting level decreases after each
expansion of c.

The —R option specifically allows recursive macros and recur¬
sion is strictly obeyed to the extent that space is available.
Assuming that —R is specified:
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i ' d e fi n e a a
a

causes an infinite loop with very little output. The tail recur¬
s i o n

^ d e fi n e a < b
^ d e fi n e b > a
a

causes the string "<>" to be output infinitely many times.
The non - t a i l r ecu rs i on

^ d e fi n e a b >
j?define ba<
a

complains "too much pushback", dumps the pushback, and
continues infinitely.

"I.e4" is recognized as afloating point number and not as a
request to expand the macro name "e4".

Any kind and amount of white space (space, tab, linefeed,
vertical tab, formfeed, or newline) is allowed between amacro
name and the left parenthesis which introduces its actual
parameters.

The comma operator, macros with parameters, single¬
character character constants, and comments are valid in
preprocessor fit statements.

Linefeeds are output in the correct place when amultiline
comment is not passed through to the output.

Nothing, including linefeeds, is output while afalse #if,
#ifdef, or jj'ifndef is in effect. Thus when all conditions
become true, aline of the form

»12345 \ "o f f .c \

is output unless the —P option is specified.

Error and warning messages are output on standard error.

Mismatch between the number of formal and actual parame¬
ters in amacro call produces only awarning and not an error.
Excess actual parameters are ignored; missing actual parame¬
ters are turned into null strings.

Newlines found during the scan for actual arguments are
changed to blanks. Formfeeds act like newlines with respect
to recognizing #as the flag for cpp.

n I t
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F I L E S
/ u s r / i n c l u d e standard directory for fi^include files

S E E A L S O
cc(l), m4(l).

D I A G N O S T I C S

The error messages produced by cpp are self-explanatory. The line
number and filename where the error occurred are printed along
with the diagnostic.

N O T E S

When new-line characters were found in argument lists for
to be expanded, previous versions of cpp put out the new-lines as
they were found and expanded. The current version of cpp
replaces these new-lines with blanks to alleviate problems that the
previous versions had when this occurred.

S U P P O R T S TAT U S
Supported.

m a c r o s
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N A M E
c r o n t a b — u s e r c r o n t a b fi l e

S Y N O P S I S

crontab [file]
c r o n t a b — r
c r o n t a b — 1

D E S C R I P T I O N

Crontab copies the specified file, or standard input if no file is
specified, into adirectory that holds all user crontab files. Auser
crontab file specifies commands to be executed at specific dates
and times by cron(IM).
Auser is permitted to use crontab if their name appears in the file
/ u s r / l i b / c r o n / c r o n . a l l o w. I f t h a t fi l e d o e s n o t e x i s t , t h e fi l e
/usrAib/cron/cron.deny is checked to determine if the user should be
denied access to crontab. If neither file exists, only root is allowed
to submit ajob. The allow/deny files consist of one user name per
l i n e .

Acrontab file consists of lines of six fields each. The fields are
separated by spaces or tabs. The first five are integer patterns
that specify the following:

m i n u t e ( 0 — 5 9 ) ,
hour (0—23),
day of the month (1—31),
month of the year (1—12),
day of the week (0—6 with 0=Sunday).

Each of these patterns may be either an asterisk (meaning all
valid values), or alist of elements separated by conunas. An ele¬
ment is either anumber, or two numbers separated by aminus
sign (meaning an inclusive range). Note that the specification of
days may be made by two fields (day of the month and day of the
week). If both are specified as alist of elements, both are adhered
to. For example, 001,15 ♦1would run acommand on the first
and fifteenth of each month, as well as on every Monday. To
specify days by only one field, the other field should be set to ♦.
For example, 00*♦1would nm acommand only on Mondays.
The sixth field of aline in acrontab file is astring that is executed
by the shell at the specified times. Apercent character in this field
(unless escaped by \) is translated to anew-line character. Only
the first line (up to a%or end of line) of the command field is exe¬
cuted by the shell. The other lines are made available to the com¬
mand as standard input.
The shell is invoked from your SHOME directory with an argO of
sh. Because Zogtn(l) is not invoked, .profile is not automatically
executed. Users who desire to have their .profile executed must
explicitly do so in the crontab file. Cron supplies adefault environ¬
ment for every shell, defining HOME, LOGNAME, SHELL(=/bin/sh),
a n d PAT H ( = : / b i n : / u s r / b i n ; / u s r / l b i n ) .
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NOTE: Users should remember to redirect the standard output
and standard error of their commands. If this is not done, any
generated output or errors is mailed to the user.

O P T I O N S

—r Removes auser crontab from the crontab directory.
—1 Lists the crontab file for the invoking user.

F I L E S
/ u s r A i b / c r o n
/usr/spool/cron/crontabs
/usr/lib/cron/log
/ u s r / l i b / c r o n / c r o n . a l l o w
/usrAib/cron/cron.deny

main cron directory
spool area
accounting information
l is t o f a l lowed users
l ist of denied users

S E E A L S O

login(l), sh(l), cron(lM).
S U P P O R T S TAT U S

Supported.
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N A M E

crypt —encode/decode
S Y N O P S I S

crypt [password ]
D E S C R I P T I O N

Crypt reads from the standard input and writes on the standard
output. Password is akey that selects aparticular transformation.
If no password is given, crypt demands akey from the terminal
and turns off printing while the key is being typed in. Crypt
encrypts and decrypts with the same key:

crypt key <filel>file2
crypt key <file2 |pr

will print the file filel.
Files encrypted by crypt are compatible with those treated by the
editor ed in encr3rption mode.
The security of encrypted files depends on three factors: the fun¬
damental method must be hard to solve; direct search of the key
space must be infeasible; paths by which keys or clear text can
become v is ib le mus t be min im ized .

Crypt implements aone-rotor machine designed along the lines of
the German Enigma, but with a256-element rotor. Methods of
attack on such machines are known, but not widely; moreover the
amount of work required is likely to be large.
The transformation of akey into the internal settings of the
machine is deliberately designed to be expensive, i.e. it takes asub¬
stantial fraction of asecond to compute. However, if keys are res¬
tricted to, for example, three lower-case letters, then encrypted
files can be read by expending only asubstantial fraction of five
minu tes o f mach ine t ime .

Since the key is an argument to the crypt command, it is poten¬
tially visible to users executing ps(l) or aderivative. To minimize
this possibility, crypt takes care to destroy any record of the key
immediately upon entry. The choice of keys and key security are
the most vulnerable aspect of crypt.

F I L E S

for typed key/dev / t t y
S E E A L S O

ed(l), makekey(l).
R E S T R I C T I O N S

If output is piped to nroff and the encryption key is not given on
the command line, crypt can leave terminal modes in astrange
state (see stty(l)).
If two or more ffles encrypted with the same key are concatenated
and an attempt is made to decrypt the result, only the contents of
the first of the original files will be decrypted correctly.

S U P P O R T S T A T U S

Supported. Crypt is available only in the United States.
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N A M E

csh —ashell (command interpreter) with C*like S3oitax
S Y N O P S I S

csh [—cefinstvVxX ][arg ... ]
D E S C R I P T I O N

Csh is acommand language interpreter incorporating ahistory
mechanism and aC-like syntax.
An instance of csh begins by executing commands from the file
.cshrc in the home directory of the invoker. If this is alogin shell,
csh also executes commands from the file .login there. It is typical
for users on terminals to put the command stty crt in their .login
fi l e .

In the normal case, the shell then begins reading commands from
the terminal, prompting with %. Processing of arguments and the
use of the shell to process files containing command scripts is
desc r i bed l a t e r.

The shell then repeatedly performs the following actions: aline of
conunand input is read and broken into words. This sequence of
words is placed on the command history list and parsed. Then
each command in the current line is executed.

When alogin shell terminates, it executes commands from the file
.logout in the user home directory.

L E X I C A L S T R U C T U R E
The shell splits input lines into words at blanks and tabs with the
following exceptions. The characters &, |, ;, <, >, (, and )form
separate words. If doubled in single quotation marks, as '| |',
'<<● or '>>' these pairs form single words. These parser metachar¬
acters may be made part of other words, or their special meaning
may be prevented, by preceding them with abackslash, \. Anew-
line preceded by a\is equivalent to ablank. It is usually neces¬
sary to use the backslash to escape the parser metacharacters
when you want to use them literally rather than as metacharacters.
Strings enclosed in matched pairs of quotation marks, either single
or double quotation marks, form parts of aword. Metacharacters
in these strings, including blanks and tabs, do not form separate
words. Such quotations have semantics to be described subse¬
quently.
Within pairs of single or double quotation marks anewline (car¬
nage return) preceded by a\gives atrue newline character. This
is used to set up afile of strings separated by newlines, as for
fgrep(l).
When the shell input is not aterminal, the character #introduces a
comment which continues to the end of the input line. It is
prevented from having this special meaning when preceded by \or
if bracketed by apair of single or double quotation marks.

C O M M A N D S

Asimple command is asequence of words, the first of which speci¬
fies the command to be executed. Asimple command or a
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sequence of simple commands separated by |characters forms a
pipeline. The output of each command in apipeline is connected to
the input of the next. Sequences of pipelines may be separated by
semicolons {;), and are then executed sequentially. Asequence of
pipelines may be executed without immediately waiting for it to
terminate by following it with an &, which means to run it in back¬
ground.
Parentheses (and )around apipeline or sequence of pipelines cause
the whole series to be treated as asimple command, which may in
turn be acomponent of apipeline, etc. It is also possible to
separate pipelines with '] |' or '&&' indicating, as in the C
language, that the second is to be executed only if the first fails or
succeeds respectively. (See Expressions.)

PROCESS I .D . NUMBERS
When aprocess is run in backgroimd with &, the shell prints aline
which looks l i ke :

1 2 3 4

indicating that the process which was started asynchronously was
n u m b e r 1 2 3 4 .

S TAT U S R E P O R T I N G
This shell learns immediately whenever aprocess changes state. It
normally informs you whenever ajob becomes blocked so that no
further progress is possible, but only just before it prints a
prompt. This is done so that it does not otherwise disturb your
w o r k .

To check on the status of aprocess, use the ps (process status)
c o m m a n d .

S U B S T I T U T I O N S
The shell performs various transformations on the input; these
transformations are described in the order in which they occm.

History Substitutions
History substitutions place words from previous command input as
portions of new commands, making it easy to repeat commands,
repeat arguments of aprevious command in the current command,
or fix spelling mistakes in the previous command with little t)q)ing
and ahigh degree of confidence.
History substitutions begin with the character !and may begin
anywhere in the input stream with the provision that they do not
n e s t .

This !may be preceded by a\to turn off its special meaning; for
convenience, a!is also passed unchanged when it is followed by a
blank, tab, newline, =or (.

Therefore, do not put aspace after the !and the command refer¬
ence when invoking the history mechanism. History substitutions
also occur when an input line begins with t. This special abbrevia¬
t ion i s descr ibed la te r.
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An input line which invokes history substitution is echoed on the
terminal before it is executed, as it would look if t3T)ed out in full.
The shell history list, which may be seen by typing the history
command, contains all commands input from the terminal which
consist of one or more words. History substitutions reintroduce
sequences of words from these saved commands into the input
stream. The history variable controls the size of the input stream.
The previous command is always retained, regardless of its value.
Commands are numbered sequentially from 1.
Consider the following output from the history command:

9 w r i t e m i c h a e l
1 0 e x w r i t e . c
11 c a t o l d w r i t e . c
1 2 d i f f * w r i t e . c

The commands are shown with their event numbers. It is not usu¬
ally necessary to use event numbers, but the current event number
can be made part of the prompt by placing an !in the prompt
string. This is done by using the set command to set the Prompt
=!and the prompt character of your choice.
For example, if the current event is number 13, the command
recorded as event 11 can be called in several ways:
●as !-2 [i.e., 13-2];
●by the first letter of one of its command words, such as !c refer¬

ring to the cin cat;
●or !wri for event 9, or by astring contained in aword in the

command as in !?mic? also referring to event 9.
These forms, without further modification, simply reintroduce the
words of the specified events, each separated by asingle blank. As
aspecial case '!!' refers to the previous command; thus '!!● alone is
essentially aredo.
Words are selected from acommand event and acted upon accord¬
ing to the following formula:

event:posit ion:action
The event is the command you wish to retrieve. As mentioned
above, it may be summoned up by event niunber and in several
other ways. All that the event notation does is to tell the shell
which command you want.
Position picks out the words from the command event on which
you want the action to take place. The position notation can do
anything from altering the command completely to making some
very minor substitution, depending on which words from the com¬
mand event you specify with the position notation.
To select words from acommand event, follow the event specifica¬
tion with a:and adesignator by position for the desired words.
The words of acommand event are picked out by their position in
the input line. Positions are numbered from 0, the first word (usu¬
ally command) being position 0, the second word having position 1,
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and so forth. If you designate aword from the command event by
stating its position, that means you want to include it in your
revised command. All the words that you want to include in a
revised conunand must be designated by position notation in order
to be inc luded.

The basic position designators are:
first (command) word
n*th argument
first argument, i.e. 1
last argument
matches the word of an ?s? search which immediately
precedes it; used to strip one word out of acommand
event for use in another command.
Example: !?four?:%:p prints foxir.
range of words (e.g. 1—3 means from position

1to position 3).

0
n

t

%

x - y

abbreviates 0—y
stands for t—$, or indicates position 1if only one
word in event ,
abbreviates jc —$where xis aposition number,
like X*but omitting last word $

- y
*

X *
X —

The :separating the event specification from the word designator
can be omitted if the argument selector begins with at, $, ♦, —, or

Modifiers, each preceded by acolon (:), may be used to act on the
designated words in the specified command event. The following
m o d i fi e r s a r e d e fi n e d :

Remove atrailing pathname component, leaving the head.
Remove atrailing .xxx component, leaving the root name.
Remove all but the extension .xxx part.

S u b s t i t u t e n e w f o r o l d
Remove aU leading pathname components, leaving the tail.
Repeat the previous substitution.
Apply the change globally, prefixing the above, e.g. g&.
Pr in t the new command but do not execute i t .
Quote the substituted words, preventing further
s u b s t i t u t i o n s .

Like q, but break into words at blanks, tabs and newlines.
Unless preceded by ag, the modification is applied only to the first
modifiable word. With substitutions, it is an error for no word to
be applicable.
The left side of substitutions are not regular expressions in the
sense of the editors, but rather strings. Any character may be
used as the delimiter in place of /; a\quotes the delimiter into the
Iand rstrings. The character &in the right side is replaced by the
text from the left. A\quotes &also. Anull Iuses the previous
string either from a/or from acontextual scan string sin !?s?.
The trailing delimiter in the substitution may be omitted if (but
only if) anewline follows immediately as may the trailing ?in a
c o n t e x t u a l s c a n .

h
r

e

s l o l d i n e w l
t
&
g
P
q

X
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Ahistory reference may be given without an event specification,
e.g. !$. In this case the reference is to the previous command. If a
previous history reference occurred on the same line, this form
repeats the previous reference. Thus '!?foo?t !$● gives the first and
last arguments from the command matching ?foo?.
You CM quickly make substitutions to the previous command line
by using the tcharacter as the first non-blank character of an
input line. This is equivalent to !:st providing aconvenient short¬
hand for substitutions on the text of the previous line. Thus tlbtlib
fixes the spelling of lib in the previous command.

Ahistopr substitution may be surrounded with {and }if
sary to insulate it from the characters which follow. Thus, after 'Is
-Id paul' you might do !{l}a to do 'Is -Id paula', while !la would
look for acommand starting la.

Quotat ions
The quotation of strings by single and double quotation marks can
be used to prevent all or some of the remaining substitutions which
would otherwise take place if these characters were interpreted as
metacharacters or wild card matching characters. Strings enclosed
in single quotation marks are prevented any further interpretation
or expansion. Strings enclosed in double quotation marks may still
be variable and command expanded as described below.
In both cases the resulting text becomes all or part of asingle
word; only in one special case (see Command Substitution below)
does astring enclosed in double quotation marks yield parts of
more than one word; strings enclosed in single quotation marks
never do.

A l i a s S u b s t i t u t i o n

The shell maintains alist of aliases which can be established,
displayed and modified by the alias and unalias commands. After
acommand line is scanned, it is parsed into distinct commands and
the first word of each conunand, left-to-right, is checked to see if it
has an aliM. If it does, then the text which is the alias for that
command is reread with the history mechanism available as though
that command were the previous input line. The resulting words
replace the command and argument Ust. If no reference is made to
the history list, then the argument list is left unchanged.
Thus if the alias for 'Is' is 'Is —1' the command 'Is /usr' would map
to "Is —1 /usr", the argument list here being undisturbed. Similarly
if the alias for 'lookup' was 'grep !t /etc/passwd' then "lookup bill"
would map to "grep bill /etc/passwd".
If an alias is found, the word transformation of the input text is
performed and the alias process begins again on the reformed input
line. Looping is prevented if the first word of the new text is the
same as the old by flagging it to prevent further aliasing. Other
loops are detected and cause an error.
Note that the mechanism allows aliases to introduce
metasyntax. Thus you can 'alias print 'pr \!* |Ipr''* to make
command which pr's its arguments to the line printer.

n e c e s -

p a r s e r
a
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Va r i a b l e S u b s t i t u t i o n
The shell maintains aset of variables, each of which has as value a
list of zero or more words. Some of these variables are set by the
shell or referred to by it. For instance, the argv variable is an
image of the shell argument list, and words of this variable's value
are referred to in special ways.
The values of variables may be displayed and changed by using the
set and unset commands. Of the variables referred to by the shell
anumber are toggles; the shell does not care what their value is^
only whether they are set or not. For instance, the verbose vari¬
able is atoggle which causes command input to be echoed. The
setting of this variable results from the —v command line option.
Other operations treat variables numerically. The @command per¬
mits numeric calculations to be performed and the result assigned
to avariable. Variable values are, however, always represented as
zero or more strings. For the purposes of numeric operations, the
null string is considered to be zero, and the second and subsequent
words of multiword values are ignored.
After the input line is aliased and parsed, and before each com¬
mand is executed, variable substitution is performed keyed by $
characters. This expansion can be prevented by pr^ec^g the $
with a\except within strings enclosed in double quotation marks
where it always occurs, and within strings enclosed in single quota¬
tion marks where it never occurs. Strings enclosed in single quota¬
tion marks are interpreted later (see Command Substitution below)
so $substitution does not occur there until later, if at all. A$is
passed unchanged if followed by ablank, tab, or end-of-line.
Input/output redirections are recognized before variable expansion,
and are variable expanded separately. Otherwise, the comnand
name and entire argument list are expanded together. It is thus
possible for the first (conmiand) word to this point to generate
more than one word, the first of which becomes the command
name, and the rest of which become arguments.
Unless enclosed in double quotation marks or given the :q modifier
the results of variable substitution may eventually be command
and filename substituted. Within double quotation marks avari¬
able whose value consists of multiple words expands to aportion of
asingle word, with the words of the variables value separated by
blanks. When the :q modifier is applied to asubstitution the vari¬
able expands to multiple words with each word separated by a
blank and quoted to prevent later command or filename substitu¬
t i o n .

Metasequences for Variable Substitution
The following metasequences are provided for introducing variable
values into the shell input. Except as noted, it is an error to refer¬
ence avariable which is not set.
$ n a m e

${name}
Are replaced by the words of the value of variable name, each
separated by ablank. Braces insulate name from following
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characters which would otherwise be part of it. Shell vari¬
ables have names consisting of up to 20 letters and digits
starting with aletter. The underscore character is considered
aletter. If name is not ashell variable, but is set in the
environment, then that value is returned but :modifiers and
the other forms given below are not available in this case.

$name[selector]
${name[selector]}

May be used to select only some of the words from the value
of name. The selector is subjected to $substitution and
consist of asingle number or two numbers separated by v.
The first word of avariables value is numbered 1. If the first
number of arange is omitted it defaults to 1. If the last
member of arange is omitted it defaults to $#name. The
selector ♦selects all words. It is not an error for arange to
be empty if the second argument is omitted or in range.

m a y
a — -

$ fi n a m e
${#name}

Gives the number of words in the variable. This is useful for
later use in a[selector].
Substitutes the name of the file from which conunand input
is being read. An error occurs if the name is not known.

$ 0

S n u m b e r
${ number}

Equivalent to $argv[numberj.
$* Equivalent to $argv[*].
The modifiers :h, :t, :r, :q, and :x may be applied to the substitu¬
tions above as may :gh, :gt, and :gr. If braces appear in the com¬
mand form then the modifiers must appear within the braces.
Only one :modifier is allowed on each $expansion.
The following substitutions may not be modified with :modifiers.
$ ? n a m e
${?name}

Substitutes the string 1if name is set, 0if it is not.
$?0 Substitutes 1if the current input filename is known, 0if it is

n o t .

Substitutes the (decimal) process number of the (parent) shell.
Substitutes aline from the standard input, with no further
interpretation thereafter. It can be used to read from the
keyboard in ashell script.

$ <

Command and Filename Substitution
The remaining substitutions, command and filename substitution,
are applied selectively to the arguments of builtin commands. This
me^s that portions of expressions which are not evaluated are not
subjected to these expansions. For commands which are not inter¬
nal to the shell, the command name is substituted separately from
the argument list. This occurs very late, after input-output redirec¬
tion is performed, and in achild of the main shell.

Command Substi tut ion
Command substitution is indicated by acommand enclosed in sin¬
gle quotation marks. The output fi*om such acommand is
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normally broken into separate words at blanks, tabs and newlines,
with null words being discarded, this text then replacing the origi¬
nal string. Within double quotation marks, only newlines force
new words; blanks and tabs are preserved.
In any case, the single final newline does not force anew word.
Note that it is thus possible for acommand substitution to yield
only part of aword, even if the command outputs acomplete line.

F i l e n a m e S u b s t i t u t i o n
If aword contains any of the characters ♦, ?, [, or {or begins with
the character ,then that word is acandidate for filename substitu¬
tion, also known as globbing. This word is then regarded as apat¬
tern, and replaced with an alphabetically sorted list of file names
which match the pattern. In alist of words specifying filename
substitution it is an error for no pattern to match an existing file
name, but it is not required for each pattern to match. Only the
metacharacters ♦, ?, and [imply pattern matching, the characters
and {being more akin to abbreviations.
In matching filenames, the character period (.) at the beginning
afilename or immediately following a/, as well as the character /
must be matched explicitly. The character *matches any string of
characters, including the null string. The character ?matches any
single character. The sequence [...] matches any one of the charac¬
ters enclosed. Within [...], apair of characters separated by -
matches any character lexically between the two.

o f

The character at the beginning of afilename is used to refer to
home directories. Standing alone, it expands to the invokers home
directory as reflected in the value of the variable home. When fol¬
lowed by aname consisting of letters, digits, and -characters the
she l l searches fo r auser w i th tha t name and subs t i tu tes the i r home
directory; thus ken might expand to /usr/ken and ken/chmach to
/usr/ken/chmach. If the character is followed by acharacter other
than aletter or /or appears not at the beginning of aword, it is
l e f t u n d i s t u r b e d .

The metanotation a{b,c,d}e is ashorthand for 'abe ace ade'. Left
to right order is preserved, with results of matches being sorted
separately at alow level to preserve this order. This construct
may be nested. Thus source/s l / {o ld ls , ls } .c expands to
/ u s r / s o u r c e / s l / o l d l s . c / u s r / s o u r c e / s l / l s . c w h e t h e r o r n o t t h e s e fi l e s
exist without any chance of error if the home directory for source
is /usr/source. Similarly ../{memo,*box} might expand to ../memo
. . / box . . /mbox . No te t ha t memo was no t so r t ed w i t h t he r esu l t s o f
matching *box. As aspecial case {, }, and {} are passed undis¬
t u r b e d .

Input/Output
The standard input and standard output of aconunand may be
redirected with the following syntax:
< n a m e

Open file name (which is first variable, command and
filename expanded) as the standard input.
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< < w o r d
Read the sheU input up to aline which is identical to word.
Word is not subjected to variable, filename or command sub¬
stitution, and each input line is compared to word before any
substitutions are done on this input line. Unless aquoting \,
", '(accent), or '(grave) appears in word, variable and com¬
mand substitution is performed on the intervening lines,
allowing \to quote $, \, and Commands which are substi¬
tuted have all blanks, tabs, and newlines preserved, except
for the final newline which is dropped. The resultant text is
placed in an anonymous temporary file which is given to the
command as standard input.

> n a m e

> ! name
>& name
>& ! name

The file name is used as standard output. If the file does not
exist then it is created; if the file exists, it is truncated, its
previous contents being lost. If the variable noclobber is set,
then the file must not exist or be acharacter special file (e.g.
aterminal or /dev/null) or an error results. This helps prevent
accidental destruction of files. In this case the !forms can be
used and suppress this check. The forms involving &route
the diagnostic output into the specified file as well as the
standard output. Name is expanded in the same way as <
input filenames are.

> > n a m e

>>& name
>>! name
> > & ! n a m e

Uses file name as standard output like >but places output at
the end of the file. If the variable noclobber is set, then it is
an e r ro r f o r t he fi l e no t t o ex i s t un less one o f t he ! f o rms i s
given. Otherwise similar to >.

A c o m m a n d r e c e i v e s t h e e n v i r o n m e n t i n w h i c h t h e s h e l l w a s
invoked as modified by the input-output parameters and the pres¬
ence of the command in apipeline. Thus, unlike some previous
shells, commands run from afile of shell commands have no access
to the text of the commands by default; rather they receive the ori¬
ginal standard input of the shell. The '<<' mechanism should be
used to present inline data. This permits shell command scripts to
function as components of pipelines and allows the shell to block
read its input.
Diagnostic output may be directed through apipe with the stan¬
dard output. Simply use the form |&rather than just |.

Expressions
Anumber of the builtin commands (to be described subsequently)
take expressions, in which the operators are similar to those of C,
with the same precedence. These expressions appear in the @,
exit, if, and while commands. The following operators are avail¬
able:
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* / %I I & & I t & = = ! =
! ( )

Here the precedence increases to the right, ==, !=, =,and !;<=,
>=, <, and >; << and >>; +and ♦, /, and %being, in groups, at
the same level. The ==, !=, =,and !operators compare then-
arguments as strings; all others operate on numbers. The opera¬
tors =and !are like !=and ==except that the right hand side
is apattern (containing, e.g. *s, ?s and instances of [...]) against
which the left operand is matched. This reduces the need for use
of the switch statement in shell scripts when all that is really
needed is pattern matching.
Strings which begin with 0are considered octal numbers. Null or
missing arguments are considered 0. The result of all expressions
are strings, which represent decimal numbers. It is important to
note that no two components of an expression can appear in the
same word; except when adjacent to components of expressions
which are syntactically significant to the parser- &, |, <, >, (, and )-
they should be surrounded by spaces.
Also available in expressions as primitive operands are command
executions enclosed in {and }and file enquiries of the form Z
name' where / is one of :

r r e a d a c c e s s
X e x e c u t e a c c e s s e

o o w n e r s h i p
f o r d i n a r y fi l e
The specified name is command and filename expanded and then
tested to see if it has the specified relationship to the real user. If
the file does not exist or is inaccessible, then aU enquiries return
false, i.e. 0. Command executions succeed, returning true, i.e. 1, if
the command exits with status 0, otherwise they fail, returning
false, i.e. 0. If more detailed status information is required then
the command should be executed outside of an expression and the
v a r i a b l e s t a t u s e x a m i n e d .

C O N T R O L F L O W
The shell contains anumber of commands which can be used to
regulate the flow of control in command files (shell scripts) and (in
limited but useful ways) from terminal input. These commands all
operate by forcing the shell to reread or skip in its input and, due
to the implementation, restrict the placement of some of the com¬
m a n d s .

The foreach, switch, and while statements, as well as the if-then-
else form of the if statement require that the major keywords
appear in asingle simple command on an input line as shown
b e l o w.

If the shell input is not seekable, the shell buffers up input when¬
ever aloop is being read and performs seeks in this internal buffer
to accomplish the rereading implied by the loop. To the extent
that this allows, backward goto statements succeed on non-
seekable inputs.

j < = > = < > < < > > - I -

w w r i t e a c c e s s
e x i s t e n c e

z z e r o s i z e
d d i r e c t o r y
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B U I L T I N C O M M A N D S
B u i l t i n c o m m a n d s a r e e x e c u t e d w i t h i n t h e s h e l l . I f a b u i l t i n c o m ¬
mand occiu’s as any component of apipeline except the last then it
i s execu ted in asubshe l l .

a l i a s
a l i as name
a l i as name wo rd l i s t

The first form prints all aliases. The second form prints the
alias for name. The final form assigns the specified wordlist
as the alias of name; wordlist is command and filename sub¬
st i tu ted. Name is not a l lowed to be a l ias or unal ias.

b r e a k
C a u s e s e x e c u t i o n t o r e s u m e a f t e r t h e e n d o f t h e n e a r e s t
enclosing foreach or while. The remaining commands on the
current line are executed. Multi-level breaks are thus possi¬
ble by writing them all on one line.

b r e a k s w
Causes abreak from aswitch, resuming after the endsw.

case label:
A l a b e l i n a s w i t c h s t a t e m e n t a s d i s c u s s e d b e l o w.

c d
cd name
c h d i r
c h d i r n a m e

Change the shell working directory to directory name. If no
argument is given then change to the home directory of the
user. If name is not found as asubdirectory of the current
directory and does not begin with /, ./, or ../, then each com¬
ponent of the variable cdpath is checked to see if it has asub¬
directory name. If all else fails but name is ashell variable
whose value begins with /, then this is tried to see if it is a
directory.

c o n t i n u e
Continue execution of the nearest enclosing while or foreach.
The rest of the commands on the current l ine are executed.

d e f a u l t :
L a b e l s t h e d e f a u l t c a s e i n a s w i t c h s t a t e m e n t . T h e d e f a u l t
should come after al l case labels,

e c h o w o r d l i s t
echo —n word l i s t

The specified words are written to the shell standard output,
separated by spaces, and terminated with anewline unless
the —n option is specified.

e l s e

e n d
e n d i f
e n d s w

See the description of the foreach, if, switch, and while state¬
m e n t s ,

exec command
The specified command is executed in place of the current
sheU.
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e x i t
exit(expr)

The shell exits either with the value of the status variable
(first form) or with the value of the specified expr (second
form),

foreach name (wordlist)

end The variable name is successively set to each member of
wordlist and the sequence of commands between this com¬
mand and the matching end are executed. (Both foreach and
end must appear alone on separate lines.) The builtin com¬
mand continue may be used to continue the loop prematurely
and the builtin command break to terminate it prematurely.
When this command is read from the terminal, the loop is
read once prompting with ?before any statements in the loop

executed. If you make amistake typing in aloop at the
terminal you can rub it out.

glob wordlist
Like echo but no \escapes are recognized and words are del¬
imited by null characters in the output. Useful for programs
which wish to use the shell to filename expand alist of
w o r d s ,

goto word
The specified word is filename and command expanded to
yield astring of the form label. The shell rewinds its input as
much as possible and searches for aline of the form label:
possibly preceded by blanks or tabs. Execution continues
after the specified line.

a r e

h i s to r y
Displays the history event list,

if (expr) command
If the specified expression evaluates true, then the single
command with arguments is executed. Variable substitution
on command happens early, at the same time it does for the
rest of the if command. Command must be asimple com¬
mand, not apipeline, acommand list, or aparenthesized com¬
mand list. Input/output redirection occurs even if expr is
false, when command is not executed,

if (expr) then

else if (expr2) then

else

e n d i f
If the specified expr is true then the commands to the first
else are executed; else if expr2 is true then the commands to
the second else are executed, etc. Any number of else-ifp^s

possible; only one endif is needed. The else part is like¬
wise option .̂ The words else and endif must appear at the
beginning of input lines; the if must appear at the beginning
of its input line or after an else.

a r e
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kill pid
kill —sig pid ...
k i U - 1

Sends either the TERM (terminate) signal or the specified sig¬
nal to the specified processes. Signals are either given by
number or by names (as given in /usr/include/signalh,
stripped of the prefix SI(jr). The signal names are listed by
kill —1. There is no default, saying just kill does not send a
signal to the current process. If the signal being sent is
TERM (terminate) or HUP (hangup), then the job or process
is sent aCONT (continue) signal as well.

Terminate alogin shell, replacing it with an instance of
/bin/login. This is one way to log off, included for compatibil¬
ity with sA(l).

Terminate alogin shell. Especially useful if ignoreeof is set.

login

logout

n i c e
nice - f number
n i c e c o m m a n d
n i c e + n u m b e r c o m m a n d

T h e fi r s t f o r m s e t s t h e n i c e f o r t h i s s h e l l t o 4 . T h e s e c o n d
form sets the nice to the given number. The final two forms
run command at priority 4and number respectively. The
superuser may specify negative niceness by using 'nice
—number Command is always executed in asub-shell,
and the restrictions placed on commands in simple if state¬
ments apply.

nohup
nohup command

The first form can be used in shell scripts to cause hangups
to be ignored for the remainder of the script. The second
form causes the specified command to be run with hangups
ignored. All processes detached with &are effectively
nohup 'ed.

o n i n t r
o n i n t r —
o n i n t r l a b e l

Control the action of the shell on interrupts. The first form
restores the default action of the shell on interrupts which is
to terminate shell scripts or to return to the terminal com¬
mand input level. The second form 'onintr —' causes all
interrupts to be ignored. The final form causes the shell to
execute a'goto label' when an interrupt is received or achild
process terminates because it was interrupted. In any case, if
the shell is running detached and interrupts are being
ignored, all forms of onintr have no meaning and interrupts
continue to be ignored by the shell and ̂ invoked com¬
m a n d s .

r e h a s h

Causes t he i n te rna l hash t ab le o f t he con ten t s o f t he d i r ec¬
tories in the path variable to be recomputed. This is needed
if new commands are added to directories in the path while
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you are logged in. This should only be necessary if you add
commands to one of your own directories, or if asystems pro¬
grammer changes the contents of one of the system direc¬
t o r i e s ,

repeat count command
The specified command, which is subject to the same restric¬
tions as the command in the one line if statement above, is
executed count times. I/O redirections occur exactly once,
even if count is 0.

s e t
s e t n a m e
s e t n a m e = w o r d
set name[index]=word
set name=(wordlist)

T h e & s t f o r m o f t h e c o m m a n d s h o w s t h e v a l u e o f a l l s h e l l
variables. Variables which have other than asingle word as
value print as aparenthesized word list. The second form
sets name to the null string. The third form sets name to the
single wordL The fourth form sets the index'th component of
name to word; this component must already exist. The final
fo rm se ts name to t he l i s t o f wo rds i n wo rd l i s t . I n a l l cases
the value is command and filename expanded. These argu¬
ments may be repeated to set multiple values in asingle set
command. Note, however, that variable expansion happens
for all arguments before any setting occiurs.

se tenv name va lue
Sets the value of environment variable name to be value, a
single string. The variable PATH is automatically imported
to and exported fi-om the csh variable path; there is no need
to use setenv for these.

s h i f t
s h i f t v a r i a b l e

The members of argv are shifted to the left, discarding
argvflj. It is an error for argv not to be set or to have less
than one word as value. The second form performs the same
function on the specified variable,

s o u r c e n a m e

The shell reads commands from name. Source commands may
be nested; if they are nested too deeply the shell may run out
of file descriptors. An error in asource at any level ter¬
minates all nested source commands. Input during source
commands is never placed on the history list,

switch (string)
c a s e s t r l :

b r e a k s w

d e f a u l t :

b r e a k s w
e n d s w

Each case label is successively matched against the specified
string which is first command and filename expanded. The
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file metacharacters *, ?, and [...] may be used in the case
labels, which are variable expanded. If none of the labels
match before adefault label is found, then the execution
begins after the default label. Each case label and the default
label must appear at the beginning of aline. The command
breaksw causes execut ion to con t inue a f te r the endsw. Other¬
wise control may fall through case labels and default labels as
in C. If no label matches and there is no default, execution
con t inues a f te r the endsw.

t i m e
t i m e c o m m a n d

With no argument, asummary of time used by this shell and
its children is printed. If arguments are given the specified
simple command is timed and atime summary as described
under the time variable is printed. If necessary, an extra
shell is created to print the time statistic when the command
completes.

u m a s k
u m a s k v a l u e

The file creation mask is displayed (first form) or set to the
specified value (second form). The mask is given in octal.
Common values for the mask are 002 giving all access to the
group and read and execute access to others or 022 giving all
access except no write access for users in the group or others,

unalias pattern
All aliases whose names match the specified pattern are dis¬
carded. Thus all aliases are removed by 'unalias It is not
an error for nothing to be unaliased.

u n h a s h
Use of the internal hash table to speed location of executed
programs is disabled,

unset pattern
All variables whose names match the specified pattern are
removed. Thus all variables are removed by 'unset this
has noticeably bad side-effects. It is not an error for nothing
to be unset.

wait All background jobs are waited for. If the shell is interac¬
tive, then an interrupt can disrupt the wait, at which time the
shell prints names and job numbers of all jobs known to be
outstanding,

while (expr)

end While the specified expression evaluates non-zero, the com¬
mands between the while and the matching end are
evaluated. Break and continue may be used to terminate or
continue the loop prematm-ely. The while and end must
appear alone on their input lines. Prompting occurs here the
first time through the loop as for the foreach statement if the
input is aterminal.

@
@ n a m e = e x p r
@namepndex] =expr

The first form prints the values of all the shell variables. The
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second form sets the specified name to the value of expr. If
the expression contains <, >, &, or |then at least this part of
the expression must be placed within (and ). The third form
assigns the value of expr to the index'th argument of name.
Both name and its index'th component must already exist.
The operators *=, +=, etc. are available as in C. The space
separating the name from the assignment operator is
optional. Spaces are, however, mandatory in separating com¬
ponents of expr which would otherwise be single words. Spe¬
cial postfix -t*+ and —operators increment and decrement
name respectively, i.e. @i++.

P R E - D E F I N E D A N D E N V I R O N M E N T VA R I A B L E S
The following variables have special meaning to the shell. Of
these, argv, home, path, prompt, shell and status are always set by
the shell. Except for status this setting occurs only at initializa¬
tion; these variables are not then modified unless this is done expli¬
citly by the user.
This shell copies the environment variable USER into the variable

TERM into term, and HOME into home, and copies these
back into the environment whenever the normal shell variables are
reset. The environment variable PATH is likewise handled; it is
not necessary to worry about its setting other than in the file
.cshrc as interior csh processes import the definition of path from
the environment, and re-export it if you then change it.
argv Set to the arguments to the shell, it is from this variable that

positional parameters are substituted, i.e. $1 is replaced by
$argv[l], etc.

u s e r .

cdpath
Gives alist of alternate directories searched to find subdirec¬
to r ies i n chd i r commands ,

echo Set when the —x command line option is given. Causes each
command and its arguments to be echoed just before it is
executed. For non-builtin commands all expansions occur
before echoing. Builtin commands are echoed before com¬
mand and filename substitution, because these substitutions
are then done selectively.

h i s to r y
Can be given anumeric value to control the size of the his¬
tory list. Any command which has been referenced in this
many events is not discarded. Too large values of history
may run the shell out of memory. The last executed com¬
mand is always saved on the history list.

h o m e

The home directory of the invoker, initialized from the
environment. The filename expansion of refers to this vari¬
able.

ignoreeof
If set the shell ignores end-of-file from input devices which
are terminals. This prevents shells from accidentally being
killed by control-d.
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m a i l T h e fi l e s w h e r e t h e s h e l l c h e c k s f o r m a i l . T h i s i s d o n e a f t e r
each command completion which results in aprompt, if a
specified interval has elapsed. The shell says 'You have new
mail.' if the file exists with an access time not greater than
its modify time. If the first word of the value of mail is
numeric it specifies adifferent mail checking interval, in
seconds, than the default, which is 10 minutes. If multiple
mail files are specified, then the shell says says 'New mail in
name' when there is mail in the file name.

n o c l o b b e r
As described in the section on Input/Output, restrictions are
placed on output redirection to insure that files are not
accidentally destroyed, and that >> redirections refer to exist¬
ing files.

noglob
If set, filename expansion is inhibited. This is most useful in
shell scripts which are not dealing with filenames, or after a
list of filenames has been obtained and further expansions are
no t des i rab le .

n o n o m a t c h

If set, it is not an error for afilename expansion to not match
any existing files; rather the primitive pattern is returned. It
is still an error for the primitive pattern to be malformed, i.e.
"echo [" still gives an error,

path Each word of the path variable specifies adirectory in which
commands are to be sought for execution. Anull word speci¬
fies the current directory. If there is no path variable then
only full path names execute. The usual search path is ., A>in,
and /usr/bin, but this may vary fi*om system to system. For
the superuser the default search path is /etc, /bin, and
/usr/bin. Ashell which is given neither the —c nor the —t
option normally hashes the contents of the directories in the
path variable after reading .cshrc, and each time the path
var iab le i s rese t . I f new commands are added to these d i rec¬
tories while the shell is active, it may be necessary to give
the rehash or the commands may not be found.

p rompt
The string which is printed before each command is read
fi*om an interactive terminal input. If a!appears in the
string it is replaced by the current event number unless a
preceding \is given. Default is %or #for the superuser,

shell The file in which the shell resides. This is used in forking
shells to interpret files which have execute bits set, but which
are not executable by the system. (See the description of
Non-bui l t in Command Execut ion below.) Ini t ia l ized to the
pathname of the shell.

s t a t u s

The status returned by the last command. If it terminated
abnormally, then 0200 is added to the status. Builtin com¬
mands which fail return exit status 1, all other builtin com¬
mands set s ta tus 0 .

time Controls automatic timing of commands. If set, then any
command which takes more than this many cpu seconds
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causes aline giving user, system, and real times and autiliza¬
tion percentage which is the ratio of user plus system times
to re^ time to be printed when it terminates.

v e r b o s e
Set by the —v command line option, causes the words of each
command to be printed after hi&tory substitution.

N O N - B U I LT I N C O M M A N D E X E C U T I O N
W h e n a c o m m a n d t o b e e x e c u t e d i s f o u n d n o t t o b e a b u i l t i n c o m ¬
mand the shell attempts to execute the command via exec (2).
Each word in the variable path names adirectory from which the
shell attempts to execute the command. If it is given neither a
—c nor a—t option, the shell hashes the names in these directories
into an internal table so that it only tries an exec in adirectory if
there is apossibility that the command resides there. This greatly
speeds command location when alarge number of directories are
present in the search path. If this mechanism has been turned off
(via unhash), or if the shell was given a—c or —t option, and in
any case for each directory component of path which does not
begin with a/, the shell concatenates with the given command
name to form apath name of afile which it then attempts to exe¬
c u t e .

Parenthesized commands are always executed in asubshell. Thus
"(cd ;pwd) ;pwd" prints the home directory; leaving you where
you were (printing tWs after the home directory), while "cd ;pwd"
leaves you in the home directory. Parenthesized commands are
most often used to prevent chdir from affecting the current shell.
If the file has execute permissions but is not an executable binary
to the system, then it is assumed to be afile containing shell com¬
mands and anew shell is spawned to read it.
If there is an aUas for shell then the words of the alias are
prepended to the argument list to form the shell command. The
first word of the alias should be the full path name of the shell (e.g.
$shell). Note that this is aspecial, late occurring, case of alias sub¬
stitution, and only allows words to be prepended to the argument
l i s t w i t h o u t m o d i f r c a t i o n .

A R G U M E N T L I S T P R O C E S S I N G

If argument 0to the shell is -then this is alogin shell. The flag
arguments are interpreted as follows:

Commands are read from the (single) following argument
which must be present. Any remaining arguments are placed
in argv.
The shell exits if any invoked command terminates abnor¬
mally or yields anon-zero exit status.
The shell starts faster because it neither searches for nor exe¬
cutes commands from the file .cshrc in the invokers home
directory.
The shell is interactive and prompts for its top-level input,
even if it appears to not be aterminal. Shells are interactive
without this option if their inputs and outputs are terminals.

— c

— e

- f

— 1
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—n Commands are parsed, but not executed. This may aid in
syntactic checking of shell scripts.

—8 Command input is taken from the standard input.
—t Asingle line of input is read and executed. A\may be used

to escape the newline at the end of this line and continue onto
another l i ne .

—V Causes the verbose variable to be set, with the effect that
command input is echoed after history substitution.

—X Causes the echo variable to be set, so that commands are
echoed immediately before execution.

—V Causes the verbose variable to be set even before .cshrc is
e x e c u t e d .

—X Is to —X as —V is to —v.

After processing of flag arguments, if arguments remain but none
of the —c, —i, —8, or —t options was given, the first argument is
taken as the name of afile of conunands to be executed. The shell
opens this file, and saves its name for possible resubstitution by
$0. Remaining arguments initialize the variable argv.

S I G N A L H A N D L I N G

The shell normally ignores quit signals. Processes running in back¬
ground (by &) are immune to signals generated from the keyboard,
including hangups. Other signds have the values which the shell
inherited from its parent. The shells handling of interrupts and
terminate signals in shell scripts can be controlled by onintr. Login
shells catch the terminate signal; otherwise this signal is passed on
to children fi*om the state in the shell parent. In no case are inter¬
rupts allowed when alogin shell is reading the file .logout.

F I L E S

/ . c s h r c
/.login
/.logout

/ b i n / s h
/tmp/sh*
/etc/passwd Source of home directories for name.

L I M I T A T I O N S

Words can be no longer than 1024 characters. The system limits
argument lists to 5120 characters. The number of arguments to a
command which involves filename expansion is limited to l/6th the
number of characters allowed in an argument list. Command sub¬
stitutions may substitute no more characters than are allowed in
an argument list. To detect looping, the shell restricts the number
of alias substitutions on asingle line to 20.

Read at beginning of execution by each shell.
Read by login shell, after .cshrc at login.
Read by login shell, at logout.
Standard shell, for shell scripts not starting with aff.
Temporary file for '<<'.

S E E A L S O

sh(l), access{2), exec(2), fork(2), pipe(2), signal(2), umask(2), wait(2),
a.out(4).

R E S T R I C T I O N S

It suffices to place the sequence of commands in parentheses to
force it to asubshell, i .e. (a;b;c).

Control over tty output after processes are started is primitive.
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Alias substitution is most often used to clumsily simulate shell
procedures; shell procedures should be provided rather than aliases.
Commands within loops, prompted for by ?, are not placed in the
history list. Control structure should be parsed rather than being
recognized as built-in commands. This, would allow control com¬
mands to be placed anjrwhere, to be combined with |, and to be
used with &and ;metasyntax.

It should be possible to use the :modifiers on the output of com¬
mand substitutions. All and more than one :modifier should be
allowed on $substitutions.

S U P P O R T S TAT U S
Supported.
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N A M E

csplit —context split
S Y N O P S I S

csplit [—s] [—k] [—f prefix] file argl [... argn]
D E S C R I P T I O N

Csplit reads file and separates it into n+1 sections, defined by the
arguments argl,.. argn. The sections are placed in xxOO ...
xxn where nis less than 100). These sections get the following
pieces of file:

0 0 : From the start of file up to (but not including) the
line referenced by argl.
From the line referenced by argl up to the line refer¬
enced by arg2.

01:

From the line referenced by argn to the end of file.
If the file argument is —then standard input is used.
As csplit creates the files, it prints the character counts for each
file created. If an error occurs, csplit removes the created files.
Csplit does not affect the original file.

n + 1 :

O P T I O N S

Suppresses the printing of all character counts.
Leaves previously created files intact if
o c c u r s .

Names the created files prefixed ... prefixn rather
t h a n x x O . . . x x n .

The arguments argl ... argn denote line references and can be a
combination of the following:

Creates afile for the section from the current line up
to (but not including) the line containing the regular
expression rexp. The current line becomes the line
containing rexp. This argument may be followed by
an optional 4- or —some number of lines (e.g.,
/Page/—5).

%rexp% Works the same as Irexpl, except that no file is
created for the sect ion.

— s

- k a n e r r o r

—f prefix

Irexpl

Creates afile from the current line up to (but not
including) lineno. The current line becomes lineno.
Repeats the preceding argument num times. This
argument may follow any of the above arguments. If
it foUows arexp type argument, that argument is
applied num more times. If it follows lineno, the file
is split every lineno lines (num times) from that
point.

Enclose all rexp type arguments that contain blanks or other char¬
acters meaningful to the Shell in the appropriate quotes. Regular
expressions may not contain embedded new-lines.

l i n e n o

{num}
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E X A M P L E S

This example creates four files, cobolOO ... cobolOS.

csplit —f cobol cobolfile '/procedure division/' /par5./ /parl6./

After editing the split files, they can be recombined as follows:

cat cobol0[0—3] >cobolfile

Note that this example overwrites the original file,

csplit —k fortfile 100 {99}

This exeunple would split fortfile at every 100 lines, up to 10,000
lines. The —k option causes the created files to be retained if there
are less than 10,000 lines; however, an error message would still be
printed.

csplit—k prog.c '%main(%' '/'^}/+l' {20}

Assuming that prog.c foUows the normal Ccoding convention of
ending routines with a}at the beginning of the line, this example
creates afile containing each separate Croutine (up to 21) in
p r o g . c .

S E E A L S O

ed(l), sh(l), regexp(5).
D I A G N O S T I C S

Self explanatory except for:
arg —out of range

which means that the given argument did not reference aline
between the current position and the end of the file.

S U P P O R T S T A T U S

Supported.
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N A M E

ct —spawn getty to aremote terminal
S Y N O P S I S

ct [—h ][-V ] [—wn ][—sspeed ]telno . . .
D E S C R I P T I O N

Ct dials the phone number of amodem that is attached to atermi¬
nal, and spawns agetty process to that terminal. Telno is atele¬
phone number, with equal signs for secondary dial tones and minus
signs for delays at appropriate places. If more than one telephone
number is specified, ct tries each in succession until
this is useful for specifying alternate dialing paths.
Ct tries each line listed in the file /usr/lib/uucp/L-devices until it
finds an available line with appropriate attributes or runs out of
entries. If there are no free lines, ct asks if it should wait for one,
and if so, for how many minutes it should wait before it gives up.
Ct continues to try to open the dialers at one-minute intervals until
the specified limit is exceeded.
Normally, ct hangs up the current line if aline registers an incom¬
ing caU.
Transmission speed is set by the —s option, and the default rate is
300 baud.

o n e a n s w e r s ;

After the user on the destination terminal logs out, ct prompts.
Reconnect? If the response begins with the letter nthe line is
dropped; otherwise, getty is started again and the login: prompt i
printed.

Note that the destination terminal must be attached to amodem
that can answer the telephone.

i s

O P T I O N S
— w / i Denotes nas the maximum number of minutes that ct is

to wait for aline, overriding the usual dialogue
Retains the line if an incoming call is registered.
Sends arunning narrative to the standard error output
s t r e a m .

- h

— V

—sspeed
Sets transmission speed to speed where speed is abaud
r a t e .

F I L E S

/usr/lib/uucp/L-devices
/usr/adm/ctlog

SEE ALSO
cu(lC), login(l), uucp(lC).

S U P P O RT S TAT U S
Supported.

- 1 -



C TA G S ( I B )C TA G S ( I B )

N A M E

ctags —create atags file
S Y N O P S I S

ctags [—BFatuwx ]name ...
D E S C R I P T I O N

Ctags makes atags file for ex{\) from the specified C, Pascal, For¬
tran, yacc, lex, and lisp sources. Atags file gives the locations of
specified objects (in this case functions and typedefs) in agroup of
files. Each line of the tags file contains the object name, the file in
which it is defined, and an address specification for the object
definition. Functions are searched with apattern, typedefs with a
line number. Specifiers are given in separate fields on the line,
separated by blanks or tabs. Using the tags file, ex can quickly
find these object definitions.
Files whose name ends in .c or .h are assumed to be Csource files
and are searched for Croutine and macro definitions. Files whose
names end in .y are assumed to be yacc source files. Files whose
names end in .1 or if their first non-blank character is ;, (, or [are
assumed to be lisp files. Files whose names end in .1 and if their
first non-blank character is not or [are assumed to be lex files.
Others are first examined to see if they contain any Pascal or For¬
tran routine definitions; if not, they are processed again looking for
C d e fi n i t i o n s .

The tag main is treated specially in Cprograms. The tag formed is
created by prepending Mto the name of the file, with atrailing .c
removed, if any, and leading pathname components also removed.
This makes use of ctags practical in directories with more than one
p r o g r a m .

O P T I O N S

Produce alist of object names, the line number and file name
on which each is defined, as well as the text of that line and
print this on the standard output. This is asimple index
which can be printed as an off-line readable function index.
Use forward searching patterns (/.../) (default).
Use backward searching patterns (?...?).
Append to tags file.
Create tags for typedefs.
Suppress warning diagnostics.
Cause the specified files to be updated in tags: delete all refer¬
ences to the files, and append the new values to the file.
(Beware: the implementation of this option is rather slow; it
is usually faster to simply rebuild the tags file.)

— - X

- F

- B

— a

- t

— w

— u

F I L E S

output tags filetags
S E E A L S O

ex(l), vi(l).
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R E S T R I C T I O N S

Recognition of functions, subroutines and procedures for FOR¬
TRAN and Pascal is implemented simplisticaUy. No attempt is
made to deal with block structure; if you have two Pascal pro¬
cedures in different blocks with the same name, ctags does not
function properly.
Ctags does not process ^ifdefs.
Ctags should know about Pascal types. It relies on the input being
well formed to detect typedefs.
Use of —tx shows only the last line of typedefs.

S U P P O RT S TAT U S
Supported.
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N A M E

ctrace —Cprogram debugger
S Y N O P S I S

ctrace [options ][file ]
D E S C R I P T I O N

Ctrace allows you to follow the execution of aCprogram, state¬
ment by statement. The effect is similar to executing ashell pro¬
cedure with the —X option. Ctrace reads the Cprogram in file (or
from standard input if you do not specify file), inserts statements
to print the text of each executable statement and the values of all
variables referenced or modified, and writes the modified program
to the standard output. You must put the output of ctrace into a
temporary file because the cc(l) command does not allow the use of
apipe. You then compile and execute this file.
As each statement in the program executes it is listed at the termi¬
nal, followed by the name and value of any variables referenced or
modified in the statement, followed by any output from the state¬
ment. Loops in the trace output are detected and tracing is
stopped until the loop is exited or adifferent sequence of state¬
ments within the loop is executed. Awarning message is printed
every 1000 times through the loop to help you detect infinite loops.
The trace output goes to the standard output so you can put it
into afile for examination with an editor or the bfs{l) or tail(l)
c o m m a n d .

O P T I O N S

The only options you commonly use are:
—f functions Trace only these functions.
—V functions Trace all but these functions.
You may want to add to the default formats for printing variables.
Long and pointer variables are always printed as signed integers.
Pointers to character arrays are printed as strings if appropriate.
Char, short, and int variables are printed as signed integers and, if
appropriate, as characters. Double variables are printed as floating
point numbers in scientific notation. String arguments to the
string{ZC) functions and return values fi*om /gets(3S), gets(3S), and
sprintf(ZS) are printed as strings. You can request that variables
be printed in additional formats, if appropriate, with these options:

O c t a l
H e x a d e c i m a l
Unsigned
Floating point

These options are used only in special circumstances:
—1 nCheck nconsecutively executed statements for looping

trace output, instead of the default of 20. Use 0to get all
the trace output from loops.
Suppress redundant trace output from simple assignment
statements and string copy function calls. This option can
hide abug caused by use of the =operator in place of the
= = o p e r a t o r .

— o

— X

— u

— e

— s
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—t nTrace nvariables per statement instead of the default of 10
(the maximum number is 20). The Diagnostics section
explains when to use this option.

—P Rim the Cpreprocessor on the input before tracing it. You
can also use the —D, —I, and —U cc(l) preprocessor
options.

These options are used to tailor the run-time trace package when
the traced program is run in anon-UNIX system environment:
—b Use only basic functions in the trace code, that is, those in

ctype(3C), printf(3S), and stringiSC). These are usually
av^able. In particular, this option is needed when the
traced program runs under an operating system that does
not have signal{2), fflush(3S), hngjmp(3C), or setjmp(ZC).

—p 's' Change the trace print function from the default of 'printf('.
For example, 'fprintf(stderr,' sends the trace to the stan¬
dard error output.

—rf	 Use file fin place of the runtime.c trace function package.
This lets you change the entire print function, instead of
just the name and leading arguments (see the —p option).

E X A M P L E

If the file lc.c contains this Cprogram:

1 ^ i n c l u d e < s t d i o . h >
2main( ) I* count lines in input *l
3 {

int c, nl;4

5

n l = 0 ;
while ((c =getcharO) != EOF)

i f (c = ' \n ' )
+ + n l ;

6
7
8
9

printf("%d\n", nl);1 0

11 }

and you enter these commands and test data:	 c c l c . c a . o u t 1
(cntl-d), the program is compiled and executed. The output of the

progreun is the number 2, which is not correct because there is only
one line in the test data. The error in this program is common, but
subtle. If you invoke ctrace with these commands:	 c t r a c e l c . c
>temp.c cc temp.c a.out the output is:

2ma inO
n l = 0 ;
/♦ n l = = 0 * /
while ((c =getcharO) != EOF)

6

7

The program is now waiting for input. If you enter the same test
data as before, the output is:

/♦ c = = 4 9 o r ' 1 ' ♦ /
i f ( c = ' \n ' )8
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/♦ c==10 or ' \n' */
+ + n l ;
/♦ n l = = 1 * /

while ((c =getcharO) != EOF)
I* c== 10 or ’\n' */ ‘

i f ( c = ' \n ' )
/♦ c== 10 or '\n' */

+ + n l ;
/♦ n l == 2♦ /

while ((c =getcharO) != EOF)

If you now enter an end of file character (cntl-d) the final output is:

l * c = = - 1 ♦ /
printf("%d\n", nl);
/♦ n l = = 2 * 1 2
r e t u r n

Note that the program output is printed at the end of the trace line
for the nl variable. Also note the return comment added by ctrace
at the end of the trace output. This shows the implicit return at
the terminating brace in the function.
The trace output shows that variable cis assigned the value in
line 7, but in line 8it has the value '\n'. Once your attention is
drawn to this if statement, you probably realize that you used the
assignment operator (=) in place of the equal operator (==). You
can easily miss this error during code reading.

E X E C U T I O N - T I M E T R A C E C O N T R O L
The default operation for ctrace is to trace the entire program file,
unless you use the —f or —v option to trace specific functions.
This does not give you statement by statement control of the trac¬
ing, nor does it let you turn the tracing off and on when executing
the traced program.
You can do both of these by adding ctroffO and ctron() function
calls to your program to turn the tracing off and on, respectively,
at execution time. Thus, you can code arbitrarily complex criteria
for trace control with if statements, and you can even conditionally
include this code because ctrace defines the CTRACE preprocessor
variable. For example:

9

7

8

9

7

1 0

# i f d e f C T R A C E
if (c == ●!' &&i> 1000)

ctronO;
^ e n d i f

You can also call these functions from sd6(l) if you compile with
the —g option. For example, to trace all but lines 7to 10 in the
main function, enter:

s d b a . o u t
main:7b ctroffO
main: 11b ctronO
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r

You can also turn the trace off and on by setting static variable
tr_ct_ to 0and 1, respectively. This is useful if you are using a
debugger that cannot call these functions directly, such as ad6(l).

D I A G N O S T I C S

This section contains diagnostic messages from both ctrace and
cc(l), because the traced code often gets some cc warning mes¬
sages. You can get cc error messages in some rare cases, all of
which can be avoided.

Ctrace Diagnostics
warning: some variables are not traced in this statement

Only 10 variables are traced in astatement to prevent the C
compiler "out of tree space; simplify expression" error. Use
the —t option to increase this number.

warning: statement too long to trace
This statement is over 400 characters long. Make sure that
you are using tabs to indent your code, not spaces.

cannot handle preprocessor code, use —P option
This is usually caused by #ifdef/#endif preprocessor state¬
ments in the middle of aCstatement, or by asemicolon at
the end of a^define preprocessor statement.

Hf... else if sequence too long
Split the sequence by removing an else from the middle.

possible syntax error, try —P option
Use the —P option to preprocess the ctrace input, along with
any appropriate —D, —I, and —U preprocessor options. If
you still get the error message, check the Warnings section
b e l o w.

Cc Diagnostics
warning: floating point not implemented
warning: illegal combination of pointer and integer
warning: statement not reached
warning: sizeof returns 0

Ignore these messages.
compiler takes size of function

See the ctrace "possible syntax error" message above.
yacc stack overflow

See the ctrace '"if ... else if' sequence too long'
a b o v e .

out of tree space; simplify expression
Use the —t option to reduce the number of traced variables
per statement from the default of 10. Ignore the "ctrace: too
many variables to trace" warnings you now get.

redeclaration of signal
Either correct this declaration of signal(2), or remove it and
^include <signal.h>.

m e s s a g e
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W A R N I N G S

You get actrace syntax error if you omit the semicolon at the end
of the last element declaration in astructure or union, just before
the right brace (}). This is optional in some Ccompilers.
Defining afunction with the same name as asystem function may
cause asyntax error if the number of arguments is changed. Use a
d i f f e r e n t n a m e .

Ctrace assumes that BADMAG is apreprocessor macro, and that
EOF and NULL are ^defined constants. Declaring any of these to
be variables, e.g. "int EOF;", causes asyntax error.

R E S T R I C T I O N S
Ctrace does not know about the components of aggregates like
structures, unions, and arrays. It cannot choose aformat to print
all the components of an aggregate when an assignment is made to
the entire aggregate. Ctrace may choose to print the address of an
aggregate or use the wrong format (e.g., %e for astructure with
two integer members) when printing the value of an aggregate.
Pointer values are always treated as pointers to character strings.
The loop trace output elimination is done separately for each file of
amulti-file program. This can result in fimctions called from a
loop still being traced, or the elimination of trace output from one
function in afile until another in the same file is called.

F I L E S
run-time trace packager u n t i m e . c

S E E A L S O
signal(2), ctype(3C), fflush(3S), longjmp(3C), printf(3S), setjmp(3C),
strmg(3C).

S U P P O R T S TAT U S
Supported.
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N A M E

cu —call another UNIX system
S Y N O P S I S

cu [-sspeed] [-Uine] [-h] [-t] [-m] [-o] [-e] [-n]
telno Isystemname |dir

D E S C R I P T I O N

Cu calls up another UNIX system, aterminal, or possibly
UNIX system. It manages an interactive conversation with possi¬
ble transfers of ASCII files.

a n o n -

O P T I O N S

Cu accepts the following options and arguments.
—sspeed

Specifies the transmission speed (110, 150, 300, 600, 1200,
4800, 9600); 300 is the default value. Most modems are either
300 or 1200 baud. Directly connected lines may be set to
speed higher than 1200 baud.

a

— n i n e

Specifies adevice name to use as the communication line.
This can be used to override searching for the first available
line having the right speed. When the —1 option is used
without the —soption, the speed of aline is taken from the
file /usr/lib/uucp/L-devices. When the —1 and —s options are
used simultaneously, cu searches the L-devices file to check if
the requested speed for the requested line is available. If
the connection is made at the requested speed; otherwise
en-or message is printed and the call is not made. The speci¬
fied device is generally adirectly connected asynchronous line
(e.g., /dev/ttyOl). In this case aphone number is not required
but the string dir may be use to specify anull acu. If the
specified device is associated with an auto dialer, aphone
number must be provided,

hEmulates local echo, supporting calls to other computer sys¬
tems which expect terminals to be set to half-duplex mode.
Used when dialing an ASCII terminal which has been set to
auto answer. Appropriate mapping of carriage-return to
carriage-return-line-feed pairs is set.
Designates adirect line which has modem control.
Designates that even parity is to be generated for data sent
to the remote .

—o Designates that odd parity is to be generated for data sent to
the remo te .

—n Requests the phone number to be dialed from the user rather
than taking it fi-om the command line.

When using an automatic dialer the argument is the tele¬
phone number with equal signs for secondary dial tone
minus signs for delays, at appropriate places,

systemname
AUUCP (1C) system name may be used rather than aphone
number; in this case, cu obtains an appropriate direct line or
phone number from /usr/lib/uucp/L.sys (the appropriate baud

s o .
a n

- t

— m

— e

t e l n o

o r
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rate is also read with phone numbers). Cu tries each phone
number or direct line for systemname in the L.sys file until a
connect ion is made or al l the entr ies are tr ied,

dir Using dir insures that cu uses the line specified by the —1
option.

P R O C E S S D E S C R I P T I O N

After making the connection, cu runs as two processes: the
transmit process reads data from the standard input and, except
for lines beginning with passes it to the remote system; the
receive process accepts data from the remote system and, except
for lines beginning with passes it to the standard output. Nor¬
mally, an automatic DC3/DC1 protocol is used to control input from
the remote so the buffer is not overrun. Lines beginning with
have special meanings.
The transmit process interprets the foUowing:
r s * Te r m i n a t e t h e c o n v e r s a t i o n .
●"I Escape to an interactive shell on the local system.

I c m d . . .
Run cmd on the local system (via sh —c).

A #$ c m d . . .
Run cmd locally and send its output to the remote system.

A # % c d
Change the directory on the local system. NOTE: ~lcd causes
the command to be run by asub-shell; probably not what was
i n t e n d e d .

%take from [to ]
Copy file from (on the remote system) to file to on the local
system. If to is omitted, the from argument is used in both
places.

*^%put from [to ]
Copy file from (on local system) to file to on remote system.
If to is omitted, the from argument is used in both places.

A #

A #

Send the line .to the remote system.
~ % b r e a k

Transmit aBREAK to the remote system.
'^%nostop

Toggle between DC3/DC1 input control protocol and no input
control. This is useful in case the remote system is one which
does not respond properly to the DC3 and DCl characters.

The receive process normally copies data from the remote system
to its standard output. Aline from the remote that begins with
initiates an output diversion to afile. The complete sequence is:

'">[>]:/ife
zero or more lines to be written to file
A #

Data from the remote is diverted (or appended, if »is used) to file.
The trailing '^> terminates the diversion.
The use of '^%put requires srty(l) and cat{\) on the remote side. It
also requires that the current erase and kill characters on the
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remote system be identical to the current ones on the local system.
Backslashes are inserted at appropriate places.
The use of '^%take requires the existence of echo{\) and cat(l) on
the remote system. Also, stty tabs mode should be set on the
remote system if tabs are to be copied without expansion.
When cu is used on system Xto connect to system Yand subse¬
quently used on system Yto connect to system Z, commands on
system Ycan be executed by using
be executed on Z, X, and Yas follows:

r v r s j

.For example, uname(\) can

u n a m e

Z

l u n a m e
X

l u n a m e
Y

In general,
machine,
machine in the cha in .

E X A M P L E S

To login to asystem connected by adirect line:
cu —1 /dev/ttyXX dir

To dial asystem with the specific line and aspecific speed:
cu —sl200 —1 /dev/ttyXX dir

causes the command to be executed on the original
causes the command to be executed on the next

F I L E S

/usr/lib/uucp/L.sys
/usr/lib/uucp/L-devices
/usr/spool/uucp/LCK..(tty-device)
/ d e v / n u U

S E E A L S O
cat(l), ct(lC), echo(l), stty(l), uname(l), uucp(lC).

D I A G N O S T I C S

Exit code is zero for normal exit, non-zero (various values) other¬
w i s e .

R E S T R I C T I O N S

Cu buffers input internally.
There is an artificial slowing of transmission by cu during the
'^%put operation so that loss of data is unlikely.
Cu does not support auto-dialing.

S U P P O R T S T A T U S

Supported.
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N A M E
cut —cut out selected fields of each line of afile

S Y N O P S I S
cut —clist [filel file2 ...1
cut —flist [—dchar] [—si [filel file2 ...]

D E S C R I P T I O N
Use cut to cut out columns from atable or fields from each line of
afile; in data base terminology, cut implements the projection of a
r e l a t i o n .

The fields specified by list can be fixed length, i.e., character posi¬
tions as on apunched card (—c option), or the length can vary from
line to line and be marked with afield delimiter character like tab
(—f option). Either the —c or —f option must be specified.
Cut can be used as afilter; if no files are given, the standard input
is used.

Aline can have no more than 1023 characters or fields.
No error occurs if aline has fewer fields than alist calls for.

O P T I O N S

Denotes acomma-separated list of integer field numbers
in increasing order, with optional —to indicate ranges as
in the —o option of nroffitroff for page ranges; for exam¬
ple, 1,4,7; 1—3,8; —5,10 (short for 1—5,10); or 3— (short
for third through last field).
Designates list as character positions to be passed For
example, —cl—72 would pass the first 72 characters of
each l ine.

Designates list as alist of fields assumed to be separated
in the file by adelimiter character (see —d ); for example,
—fl,7 copies the first and seventh field only. Lines with

field delimiters are passed through intact (useful for
table subheadings), unless —s is specified.
Denotes char as the field delimiter (—f option only).
Default is tab. Space or other characters with special
meaning to the shell must be quoted.
Suppresses lines with no delimiter characters in case of
—f option. Unless specified, lines with no delimiters are
passed through untouched.

l i s t

— c l i s t

— fl i s t

n o

— d c h a r

— 8

H I N T S

Use grep(l) to make horizontal cuts (by context) through afile, or
paste(l) to put files together column-wise (i.e., horizontally). To
reorder columns in atable, use cut and paste.

E X A M P L E S

Map user IDs to names,
cut —d; —fl,5 /etc/passwd

Set name to current login name.
name='who am i|cut —fl —d"
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D I A G N O S T I C S

line too long
Al ine can have no more than 1023 charac ters or fie lds .

bad list for c/f option
Missing —c or —f option or incorrectly specified list. No
error occurs i f a l ine has fewer fields than the Ust cal ls for.

no fields
The list is empty.

S E E A L S O

grep(l), paste(l).
S U P P O R T S T A T U S

Supported.
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N A M E

cw, checkcw —prepare constant-width text for troff
S Y N O P S I S

cw [—Ixx ][—rxx ][—fn ][—t ][+t ][—d ][files ]
checkcw [—Ixx ][—rxx ]files

D E S C R I P T I O N
Cw is apreprocessor for troff (see nroff{\)) input files that contain
text to be typeset in the constant-width (CW) font on the Wang
CAT photot3^esetter.
Text typeset with the CW font resembles the output of terminals
and of line printers. This font is used to typeset examples of pro¬
grams and of computer output in user manuals, programming
texts, etc. It has been designed to be quite distinctive (but not
overly obtrusive) when used together with the Times Roman font.
Because the CW font on the Wang CAT contains anon-standard set
of characters and because text typeset with it requires different
character and inter-word spacing than is used for standard fonts,
documents that use the CW font must be preprocessed by cw.
The CW font contains the 94 printing ASCII characters:

abcdefghijklmnopqrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
0 1 2 3 4 5 6 7 8 9
!$%&()"*+@.,/:;=?D|-_'" "<>{}A

plus eight non-ASCII characters represented by four-character troff
names (in some cases attaching these names to non-standard
graphics):

Character Symbol Troff Name
\ ( c tCents sign

EBCDIC not sign
L e f t a r r o w

Right arrow
D o w n a r r o w

Vertical single quote
C o n t r o l - s h i f t i n d i c a t o r
Visible space indicator

Hyphen

\ (no
\(<-
\(->
\(da
\ ( fm
\ ( d g
\ (sq
\ ( h y

The hyphen is asynon3on for the unadorned minus sign (-). Certain
versions of cw recognize two additional names: \(ua for an up
arrow and \(lh for adiagonal left-up (home) arrow.
Cw recognizes five request lines, as well as user-defined delimiters.
The request lines look like troff macro requests, and are copied in
their entirety by cw onto its output; thus, they can be defined by
the user as troff macros; in fact, the .CW and .CN macros should be
so defined (see HINTS bdow). The five requests are:
.CW Start of text to be set in the CW font; .CW causes abreak; it

can take precisely the same options, in precisely the same for¬
mat, as eu*e available on the cw command line.
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.CN End of text to be set in the CW font; .CN causes abreak; it
can take the same options as are available on the cw com¬
mand l i ne .

.CD Change delimiters and/or settings of other options; takes the
same options as are available on the cw command line.

.CP argl arg2 argS ... argn
All the arguments (which are delimited like troff macro argu¬
ments) are concatenated, with the odd-numbered arguments
set in the CW font and the even-numbered ones in the prevail¬
ing font.

.PC argl arg2 arg3 ... argn
Same as .CP, except that the even-numbered arguments are
set in the CW font and the odd-numbered ones in the prevail¬
ing font.

The .CW and .CN requests are meant to bracket text (e.g., apro¬
gram fragment) that is to be typeset in the CW font as is. Nor¬
mally, cw operates in the transparent mode. In that mode, except
for the .CD request and the nine special four-character names listed
in the table above, every character between .CW and .CN request
lines stands for itself. In particular, cw arranges for periods (.)
and apostrophes (') at the beginning of lines, and backslashes (\)
everywhere to be hidden from troff. The transparent mode can be
turned off (see below), in which case normal troff rules apply; in
particular, lines that begin with .and 'are passed through
untouched (except if they contain delimiters; see below). In either
case, cw hides the effect of the font changes generated by the .CW
and .CN requests; cw also defeats all ligatures (fi, ff, etc.) in the
CW fon t .

The only purpose of the .CD request is to allow the changing of
various options other than just at the beginning of adocument.
The user can also define delimiters. The left and right delimiters
perform the same function as the .CW/.CN requests; they are
meant, however, to enclose CW "words" or "phrases" in running
text (see example under RESTRICTIONS below). Cw treats text
between delimiters in the same manner as text enclosed by
.CW/.CN pairs, except that, for aesthetic reasons, spaces and back¬
spaces inside .CW /.CN pairs have the same width as other CW char¬
acters. While spaces and backspaces between delimiters are half as
wide, so they have the same width as spaces in the prevailing text
(but are not adjustable). Font changes due to delimiters are not
h i d d e n .

Delimiters have no special meaning inside .CW /.CN pairs.
The options are:
— h e x

The one- or two-character string xx becomes the left delim¬
iter; if XX is omitted, the left delimiter becomes undefined,
which it is initially.

— r x x

Same for the right delimiter. The left emd right delimiters
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may (but need not) be different.
—in The CW font is mounted in font position n; acceptable values

for nare 1, 2, and 3(default is 3, replacing the bold font).
This option is only usê l at the beginning of adocument.

—t Turn transparent mode off.
+t Turn transparent mode on (this is the initial default).
—d Print current option settings on standard error in the form of

troff comment lines. This option is meant for debugging.
Cw reads the standard input when no files are specified (or when —
is specified as the last argument), so it can be used as afilter.
Typical usage is: cw files |troff ... Checkcw checks that left and
right delimiters, as well as the .CW/.CN pairs, are properly bal¬
anced. It prints out all offending lines.

H I N T S

T)rpical definitions of the .CW and .CN macros meant to be used
with the mm (5) macro package:
. d e C W
. D S I
.ps 9
.vs 10.5p
. ta 16m/3u 32m/3u 48m/3u 64m/3u 80m/3u 96m/3u . . .

.de CN

.ta 0.5i li 1.5i 2i 2.5i 3i 3.5i 4i 4.5i 5i 5.5i 6i

. v s

. p s

. D E

At the very least, the .CW macro should invoke the tro//no-fill (.nf)
m o d e .

When set in running text, the CW font is meant to be set in the
same point size as the rest of the text. In displayed matter, on the
other hand, it can often be profitably set one point smaller than
the prevailing point size. The CW font is sized so that, when it is
set in 9-point, there are 12 characters per inch.
Documents that contain CW text may also contain tables and/or
equations. If this is the case, the order of preprocessing should be:
cw, tbl, and eqn. Usually, the tables contained in such documents
do not contain any CW text, although it is entirely possible to have
elements of the table set in the CW font; of course, care must be
taken tha t £6 / (1 ) fo rmat in fo rmat ion no t be mod ified by cw.
Attempts to set equations in the CW font are not likely to be either
cw pleasing or successful.
In the CW font, overstriking is most easily accomplished with back¬
spaces:	 letting ♦- represent abackspace, d'^'^\(dg yields d
Because backspaces are half as wide between delimiters as inside
.CW/.CN pairs (-see above), two backspaces are required for each
o v e r s t r i k e b e t w e e n d e l i m i t e r s .
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F I L E S

/ u s r / l i b / f o n t / f t C W C W f o n t - w i d t h t a b l e

S E E A L S O

eqn(l), nroff(l), tbl(l), mm(5), mv(5).
W A R N I N G S

If text preprocessed by cw is to make any sense, it must be set on
atypesetter equipped with the CW font or on aSTARE facility; on
the latter, the CW font appears as bold, but with the proper CW
spacing.

R E S T R I C T I O N S

The use of periods (.), backslashes (\), or double quotes (") as delim¬
iters or as arguments to .CP and .PC is greatly discouraged.
Certain CW characters do not concatenate gracefully with certain
Times Roman characters, e.g., aCW ampersand (&) followed by a
Times Roman comma(,). In such cases, judicious use of troff half-
and quarter-spaces (\| and \'^) is satisfactory, e.g., one should use

(rather than just plain to obtain &, (assuming that _
is used for both delimiters).
Using cw with nroff is non-productive.
The output of cw is hard to read.
See also RESra/CT/OWS under nroff(l).

S U P P O R T S T A T U S

Supported.
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N A M E

cxref —generate Cprogram cross-reference
S Y N O P S I S

cxref [options ]files
D E S C R I P T I O N

Cxref analyzes acollection of Cfiles and attempts to build across-
reference table. Cxref utilizes aspecial version of cpp to include
^define information in its symbol table. Cxre/produces alisting on
standard output of all symbols (auto, static, and global) in each file
separately, or with the —c option, in combination. Each symbol
contains an asterisk (♦) before the declaring reference.

O P T I O N S

In addition to the —D, —I and —U options (which are identical to
their interpretation by cc(l)), the following options are interpreted
by cxref:

Prints acombined cross-reference of all input files.— c

— w < n u m >

Formats output no wider than <num> (decimal) columns.
<Num> defaults to 80 if <num> is not specified or is less
than 51 .

—o file Directs output to file.
Suppresses printing input file names.
Formats listing for 80-column width.

— s

- t

F I L E S

/usr/lib/xcpp special version of C-preprocessor.
S E E A L S O

cc(l) .
D I A G N O S T I C S

Error messages are unusually ciyptic, but usually they mean that
the files cannot be compiled.

R E S T R I C T I O N S

Cxref considers aformal argument in aj^define macro definition to
be adeclaration of that symbol. For example, aprogram that
includes //includes ctype.h contains many declarations of the vari¬
able c.

S U P P O R T S T A T U S

Supported.

- 1 -



D A T E ( l ) D A T E ( l )

N A M E

date —print and set the date
S Y N O P S I S

date [mmddhhmm[yy] ](+format ]
D E S C R I P T I O N

Date outputs or sets the system date and time. If no argument is
given, or if the argument begins with +, the current date and time
are printed. Otherwise, the current date is set. The first mm is
the month number; dd is the day number in the month; hh is the
hoiu- number (24 hour system); the second mm is the minute
number; yy is the last two digits of the year number and is
optional. The current year is the default if no year is specified.
For example:

d a t e 1 0 0 8 0 0 4 5

sets the date to Oct 8, 12:45 AM. The system operates in GMT.
Date automatically converts to and from local standard and day¬
light time.
If the argument begins with +, the output of date is under the
control of the user. The format for the output is similar to that of
the first argument to printf(ZS). All output fields are of fixed size
(zero padded if necessary). Each field descriptor is preceded by %
and is replaced in the output by its corresponding value. Asingle
%is encoded by %%. Date copies all other characters to the out¬
put without change. The string is always terminated with anew-
l i ne cha rac te r.

The format field descriptors are:
i n s e r t a n e w - l i n e c h a r a c t e r
i n s e r t a t a b c h a r a c t e r
month of year —01 to 12
day of month —01 to 31
last two digits of year —00 to 99
date as mm/dd/yy
hou r —00 t o 23
m i n u t e — 0 0 t o 5 9
second —00 to 59
t ime as HH:MM:SS
day of year —001 to 366
day of week —Sunday =0
abbreviated weekday —Sun to Sat
a b b r e v i a t e d m o n t h — J a n t o D e c
t i m e i n A M / P M n o t a t i o n

n

t
m

d
y
D
H
M
S
T
j
w

a

h
r

E X A M P L E

date '+DATE: %m/%d/%y%nTIME: %H:%M:%S'
generates as output

D AT E : 0 8 / 0 1 / 7 6
T I M E : 1 4 : 4 5 : 0 5

D I A G N O S T I C S

No permission You are not the superuser and try to change
the da te

- 1 -
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The date set is syntactically incorrectbad conve rs i on
bad format character The field descriptor is not recognizable

F I L E S
/ d e v / k m e m

W A R N I N G

It is abad practice to change the date while the system is running
m u l t i - u s e r .

S U P P O R T S T A T U S

Supported.
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DC(1)DC(1)

N A M E
dc —desk calculator

S Y N O P S I S
dc [fde ]

D E S C R I P T I O N
Dc is an arbitrary precision arithmetic package. Ordinarily it
operates on decimal integers, but one may specify an input base,
output base, and anumber of fractional digits to be maintained.
(See bc(l), apreprocessor for dc providing infix notation and aC-
like syntax which implements functions and reasonable control
structures for programs.) The overall structure of dc is astacking
(reverse Polish) calculator. If an argument is given, input is taken
from that file until its end, then from the standard input. All
registers are initialized to zero. Registers may also be treated as
s t a c k s .

C O M M A N D S
n u m b e r

Push the value of the number on the stack. Anumber is an
unbroken string of the digits 0-9. It may be preceded by

underscore (J to input anegative number. Numbers may
contain decimal points.

Add (+), subtract (-), multiply (*), divide (/), remainder (%),
exponentiate (^) the top two values on the stack. Pop

the two entries off the stack; push the result on the stack in
their place. Ignore any fractional part of an exponent.
Pop the top of the stack and store it into aregister named x,
where xmay be any character.
Pop the top of the stack and push it on stack x.
Push the value in register jc on the stack. Register xis not
a l t e red .

Pop the top of stack xand push it onto the main stack.
Duplicate the top value on the stack.
Print the top value on the stack. The top value remains
unchanged.
Interpret the top of the stack as an ASCII string, remove it,
and print it.
Print all values on the stack.

Exit the program. If executing astring, pop the recursion
level by two.
Pop the top value on the stack and then pop the string exe¬
cution level by that value.
Treat the top element of the stack as acharacter string and
execute it as astring of dc commands.
Replace the number on the top of the stack with its scale
f a c t o r .

a n

o r

8 X

S x

Lc

h x

d

P

P

f

q

Q

X

X
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[... 1Push the bracketed ASCII string onto the top of the stack.
< x > x = x

Pop the top two elements of the stack and compare them.
Evaluate register xif the elements obey the stated relation.
Replace the top element on the stack by its square root.
Take into account any existing fractional part of the argu¬
ment, but otherwise ignore the scale factor.
Interpret the rest of the line as aUNIX System command.
Pop all values on the stack.
Pop the top value on the stack and use it as the number
radix for further input.
Push the input base on the top of the stack.
Pop the top value on the stack and use it as the number
radix for further output.
Push the output base on the top of the stack.
Pop the top of the stack, and use that value as anon¬
negative scale factor: the appropriate number of places are
printed on output, and maintained during multiplication,
division, and exponentiation. The interaction of scale factor,
input base, and output base is reasonable if all are changed
together.
Push the stack level onto the stack.

Replace the number on the top of the stack with its length.
Take aline of input from the input source (usually the termi¬
nal) and execute it.
Denote array operations.

V

!

c

i

I

o

O

k

z

Z

?

E X A M P L E

This example prints the first ten values of n!:
pal+dsa*plalO>y]sy
O s a l

l y x
S E E A L S O

dc(l). Arbitrary Precision Desk Calculator Language (BC) in the
Support Tools Guide.

D I A G N O S T I C S

Xis unimplemented
w h e r e x i s a n o c t a l n u m b e r.

stack empty
for not enough elements on the stack to do what was asked.

Out of space
when the free list is exhausted (too many digits).

Out of headers
for too many numbers being kept aroimd.
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Out of pushdown
for too many items on the stack.

Nesting Depth
for too many levels of nested execution.

S U P P O R T S T A T U S

Supported. r s
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DD(1) D D ( 1 )

N A M E

dd —convert and copy afile
S Y N O P S I S

dd [option=value] ...
D E S C R I P T I O N

Dd copies the input file specified using if to the output file speci¬
fied by of with any conversion(s) specified by conv. The input and
output size may be specified to take advantage of raw physical i/o.
The ASCI I /EBCDIC conve rs ion tab les a re taken f rom the 256 cha r¬
acter standard in the CACM Nov, 1968.

After completion, dd reports the number of whole and partial input
and output blocks.

O P T I O N S

i f = i fi l e Denotes ifile as the input file; if not specified, stan¬
dard input is assumed.
Denotes ofile as the output file; if not specified,
standard output is assumed.
Sets input block size to nbytes, where nis a
number which may be follow^ by k, bor wto
specify multiplication by 1024, 512, or 2respec¬
tively; apair of numbers, nxm may be used for nto
indicate aproduct. If not specified, 512 bytes is
a s s u m e d .

Sets output block size to nbytes (see i6s). If not
specified, 512 bytes is assumed.
Sets both input and output block size to nbytes
(see ibs), overriding obs and ibs. Also, if no conver¬
sion is specified, the bs option is particularly effi¬
cient since no in-core copying need be done. If not
specified, 512 bytes is assumed.
Sets conversion buffer size to nbytes (see ibs);
used only if ascii or ebcdic conversion is specified.
If not specified, 512 bytes is assumed.
Skips nblocks from the beginning of the input file
before copying.
Skips nblocks from the beginning of the output
file before copying.
Copies only ninput blocks.
Converts EBCDIC to ASCII. Dd places cbs charac¬
ters into the conversion buffer, converts them to
ASCII, tr ims trai l ing blanks, and adds anew-line
before copying the line to the output file.
C o n v e r t s A S C I I t o E B C D I C . D d r e a d s A S C I I c h a r ¬
acters into the conversion buffer from the input
block; dd then converts the characters to EBCDIC
and adds blanks to make an output block of sized
c b s .

ot—ofile

i b s = n

o b s = n

b s = n

c b s = n

s k i p = n

s e e k = n

c o u n t = n

c o n v = a s c i i

e b c d i c
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Maps ASCII to EBCDIC slightly differently than
ebcdic does. Ibm corresponds better to certain
IBM print train conventions.
Maps alphabetics to lower case.
Maps alphabetics to upper case.
Swaps every pair of bytes.
Indicates to continue processing on an error.
Pads every input block with blanks to ibs charac¬
t e r s .

Denotes several comma-separated conversions.

i b m

l e a s e

u c a s e

s w a b

n o e r r o r

s y n c

E X A M P L E

This command reads astreaming tape blocked 8192-bytes per
block in to fi le x .

dd if=/dev/rstp/Oyy of=x bs=8192
Dd is especially suited to I/O on the raw physical devices because
it allows reading and writing in arbitrary block sizes.

S E E A L S O

cp(l).
D I A G N O S T I C S

f+p blocks infout)
numbers of full and partial blocks read (written)

R E S T R I C T I O N S

New-lines are inserted only on conversion to ASCII; padding is done
only on conversion to EBCDIC.

S U P P O R T S T A T U S

Supported.
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N A M E
delta —make adelta (change) to an SCCS file

S Y N O P S I S
delta [-rSID] [-s] [-n] [-gUst] [-m[mrlist]] [-y[comment]]
[—p] files

D E S C R I P T I O N

Delta permanently changes the named SCCS file according to the
changes in the g-jUe generated by aprevious get{\). If adirectory
is named, delta behaves as though each file in the directory were
specified as anamed file; non-SCCS files (last component of the
path name does not begin with s.) and unreadable files are silently
ignored. If afilename of —is given, the standard input is read (see
WARNINGS); each line of the standard input is taken to be the
name of an SCCS file to be processed.
If the standard input (—) is specified on the delta command line,
the —m (if necessary) and —y options must also be present. Omis¬
sion of these options causes an error to occur.
Delta may issue prompts on the standard output depending upon
the options specified and flags (see admin[\)) that may be present
in the SCCS file (see —m and —y below).
The edited g-file is normally removed when delta processing is com¬
pleted (see —n).
If the SCCS file has the vflag set (see admin(\)) then aModifica¬
tion Request (MR) number must be supplied as the reason for creat¬
ing the new delta, (see —m).
If the Vflag has avalue (see admin(l)), it is taken to be the name
of aprogram (or shell procedure) which validates the correctness of
the MR numbers. If anon-zero exit status is returned from MR
number validation program, delta terminates (it is assumed that
the MR numbers were not all valid).

O P T I O N S
Options apply independently to each named file.

Uniquely identifies which delta is to be made to the
SCCS file. The use of this option is necessary only if
two or more outstanding gets for editing (get —e) on
the same SCCS file were done by the same person
(login name). The SID value specified can be either
the SID specified on the get command line or the SID
to be made as reported by the get command (see
get{l)). Delta prints adiagnostic message if the
specified SID is ambiguous, or, if the SID was neces¬
sary and was omitted on the command line.
Suppresses the printing of the SID of the created
delta, as well as the number of lines inserted, deleted
and unchanged in the SCCS file. These are normally
printed on the standard output.
Retains the edited g-file which is normally removed
at completion of delta processing.

- r S I D

— s

— n
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Specifies alist (see get[\) for the definition of list) of
deltas which are to be ignored when the file is
accessed at the change level (SID) created by this
d e l t a .

—Specifies the Modificat ion Request numbers in mrl is t
which are the reasons for creating the new delta.
If —m is not used and the standard input is atermi¬
nal, delta prompts MRs? on the standard output
before reading the standard input; if the standard
input is not aterminal, delta does not prompt. The
MRs? prompt always precedes the comments? prompt
(see —y).
MRs in alist are separated by blanks and/or tab char¬
acters. An unescaped new-line character terminates
the MR l is t .

—glist

—y[comment]
Denotes comment as the reason for making the delta.
Anull string is considered avalid comment.
If —y is not specified and the standard input is ater¬
minal, the prompt comments? is issued on the stan¬
dard output before the standard input is read; if the
standeird input is not aterminal, no prompt is issued.
An unescaped new-line character terminates the com¬
m e n t t e x t .

Prints (on the standard output) the SCCS file differ¬
ences in adiff(\) format before and after the delta is
applied.

“ P

F I L E S

All files of the form ?-file are explained in the Source Code Control
System User Guide in the Support Tools Guide. The naming con¬
vention for these files is also described there,

g-file

p-file

q-file

x - fi l e

Existed before the execution of delta; removed after
completion of delta.
Existed before the execution of delta; may exist
after completion of delta.
Created during the execution of delta; removed after
completion of delta.
Created during the execution of delta; renamed to
SCCS file after completion of delta.
Created during the execution of delta; removed dur¬
ing the execution of delta.
Created during the execution of delta; removed after
completion of delta.

/usr/bin/bdiff Program to compute differences between the file
retrieved by get and the g-file.

2 -fi l e

d - fi l e

W A R N I N G S

Lines beginning with an SOH ASCII character (binary 001) cannot
be placed in the SCCS file unless the SOH is escaped. This charac¬
ter has special meaning to SCCS (see sccsfile{5)) and causes an

- 2 -
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e r r o r .

Aget of many SCCS files, followed by adelta of those files, should
be avoided when the get generates alarge amount of data.
Instead, multiple get/delta sequences should be used.

R E S T R I C T I O N S

Comments are limited to text strings of at most 512 characters.
S E E A L S O

admin(l), bdiff(l), cdc(l), get(l), help(l), prs(l), rmdel(l), sccsfile(4).
Source Code Control System User Guide in the Support Tools
G u i d e .

D I A G N O S T I C S

Use helpil) for explanations.
S U P P O R T S TAT U S

Supported.
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N A M E

deroff —remove nroff/troff, tbl, and eqn constructs
S Y N O P S I S

deroff [—mx] [—w] [files ]
D E S C R I P T I O N

Deroff reads each of the files in sequence and removes all troff(\)
requests, macro calls, backslash constructs, eqn{l) constructs
(between .EQ and .EN lines, and between delimiters), and tbl(l)
descriptions, replacing them with white space (blanks and blank
lines) when appropriate, and writes the remainder of the file on the
standard output. Deroff follows chains of included files (.so and
.nx troff commands); if afile has already been included,
ing that file is ignored and a.nx naming that file terminates execu¬
tion. If no input file is given, deroff reads the standard input.

a . s o n a m -

O P T I O N S

-nuc Denotes special handling of macros and may be followed by
an mor 1.

The ~mm option interprets the macros so that only running
text is output (i.e., no text fi-om macro lines.)
The —ml option invokes the —mm option and also deletes
lists associated with the mm macros.

—w Outputs each input line as alist of words, one word per line.
The output follows the original, with all deletions mentioned
above. In text, aword is any string that contains at least
two letters and is composed of letters, digits, ampersands (&),
and apostrophes ('); in amacro call, however, aword is a
string that begins with at least two letters and contains
total of at least three letters. Delimiters are any characters
other than letters, digits, apostrophes, and ampersands.
Trailing apostrophes and ampersands are removed fi-om
w o r d s .

a

S E E A L S O
eqn(l), nroffil), tbl(l), troff(l).

R E S T R I C T I O N S

Deroff is not acomplete troff interpreter, so it can be confused by
subtle constructs. Most such errors result in too much rather than
too little output.
The —ml option does not handle nested lists correctly.

S U P P O RT S TAT U S
Supported.
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N A M E

diff —differential file comparator
S Y N O P S I S

d i f f [ — e f b h ] fi l e l fi l e 2
D E S C R I P T I O N

Diff tells what lines must be changed in two files to bring them
into agreement. If filel (or file2) is —, the standard input is used.
If filel (or file2) is adirectory, then a^e in that directory with the
name file2 (or filel) is used. The normal output contains lines of
these fo rms:

n l an3,n4
n l ,n2 dn3
nl,n2 cn3,n4

These lines resemble ed{\) commands to convert filel into file2.
The numbers after the letters pertain to file2. In fact, by exchang¬
ing afor dand reading backward one may ascertain equ^y how to
convert file2 into filel. As in ed, identical pairs where nl =n2 ox
Ji3 =n4 are abbreviated as asingle number.
Following each of these lines come all the lines that are affected in
the first file flagged by <, then all the lines that are affected in the
second file flagged by >.
Except in rare circumstances, diff finds asmallest sufficient set of
fi le d i f f e rences .

O P T I O N S

—b Ignore trailing blanks (spaces and tabs) and compare other
strings of blanks equal.

—e Produce ascript of a, c, and dcommands for the editor cd,
which wiU recreate file2 from filel.

—f Produce ascript similar to —e, not useful with ed, in the
opposite order.

—h Produce the differences faster. The —h option works only
when changed stretches are short and well separated. It does
work on files of unlimited length. Options —e and —f cannot
be used with —h.

H I N T S

The following shell program may help maintain multiple versions
of afile. Only an ancestral file ($1) and achain of version-to-
version ed scripts ($2,$3,...) made by diff need be on hand. Alatest
version appears on the standard output,

(shift; cat $♦; echo 'l,$p') |ed —$1
E X A M P L E

To compare the files ch2.old and ch2 and store the differences in
the file ch2.diff, enter

d i f f c h 2 . o l d c h 2 > c h 2 . d i f f

To compare the file /etc/passwd to the file passwd in the current
directory, enter

- 1 -
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diff passwd /etc
F I L E S

/tmp/d?????
/us r / l i b / d i f f h f o r —h

SEE ALSO
cmp(l), comm(l), ed<l).

D I A G N O S T I C S

The exit status is 0for no differences, 1for some differences, or 2
for major differences, possibly errors.
Missing newline at end of file Xis output if the last line of file X
does not have anewline. If the lines are different, they are flagged
and output although the output seems to indicate they are the
s a m e .

R E S T R I C T I O N S

Editing scripts produced under the —e or —f option may arbi¬
trarily display aline with asingle period on the output.

S U P P O RT S TAT U S
Supported.
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N A M E

diff3 —3-way differential file comparison
S Y N O P S I S

d i f f 3 [ - e x 3 ] fi l e l fi l e 2 fi l e 3
D E S C R I P T I O N

Diff3 compares three versions of afile, and publishes disagreeing
ranges of text flagged with these codes:

a l l th ree fi les d i f fe r

filel is different
file2 is different
files is different

The type of change made in converting agiven range of agiven file
to some other is indicated in one of these ways:

Text is to be appended after line number nl
in file f, where /=1, 2, or 3.
Text is to be changed in the range line nl to
l i n e n 2 . I f n l — n 2 , t h e r a n g e m a y b e
a b b r e v i a t e d t o n l .

The original contents of the range follows immediately after ac
indication. When the contents of two files are identical, the con¬
tents of the lower-numbered file is suppressed.

= = 2

= = 3

f : n l a

f : n l , n 2 c

O P T I O N S

—e publishes ascript for the editor ed that incorporates into
filel all changes between file2 and fileS, i.e., the changes that
normally would be flagged ==== and =====3.

—X produces ascript to incorporate only changes flagged

—3 produces ascript to incorporate only changes flagged

H I N T S

The following command applies the script (resulting from the use
of any options) to filel.

(cat script; echo 'l,$p') |ed —filel
F I L E S

/tmp/d3*
/usr/lib/diff3prog

S E E A L S O

d i f fd ) .
R E S T R I C T I O N S

Ed{l) uses asingle period to terminate appends, changes, etc;
therefore, atext line that consists of asingle .confuses ed(l), limit¬
ing the usefulness of —e.
Files longer than 64K bytes do not work.

S U P P O R T S T A T U S

Supported.
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N A M E

d i f f m k — m a r k d i f f e r e n c e s b e t w e e n fi l e s

S Y N O P S I S

d i f f m k n a m e l n a m e 2 n a m e d

D E S C R I P T I O N

Diffmk compares two versions of afile and creates athird file that
includes change mark commands for nroff or troff{\). Namel and
name2 are the old and new versions of the file. Diffmk generates
names, which contains the lines of name2 plus inserted formatter
change mark (.me) requests. When nameS is formatted, changed or
inserted text is shown by |at the right margin of each line. The
position of deleted text is shown by asingle ♦.
If the characters |and ♦are inappropriate, acopy of diffmk can be
edited to change them {diffmk is ashell procedure).

E X A M P L E

Diffmk can be used to produce listings of C(or other) programs
with changes marked. Atypical command line for such use is:

diffmk old.c new.c tmp; nroff macs tmp |pr
where the fi le macs conta ins:

.pi 1
.U 77
. n f
. e o

. n c

The .11 request might specify adifferent line length, depending on
the nature of the program being printed. The .eo and .nc requests
are probably needed only for Cprograms.

S E E A L S O

diff( l) , nroffil), troff( l) .
R E S T R I C T I O N S

Aesthetic considerations may dictate manual adjustment of some
output. File differences involving only formatting requests may
produce undesirable output, i.e., replacing .sp by .sp 2produces a
change mark on the preceding or foUowing line of output.

S U P P O R T S T A T U S

Supported.
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N A M E

dircmp —directory compeirison
S Y N O P S I S

dircmp [—d ](—s ] [—wn ]di r l d i r2
D E S C R I P T I O N

Dircmp examines dirl and dir2 and generates various tabulated
information about the contents of the directories. Listings of files
that are unique to each directory are generated for aD the options.
If no option is entered, alist is output indicating whether the
filensunes common to both directories have the same content.

O P T I O N S

—d Compare the content of files with the same name in both
directories and output alist telling what must be changed in
the two files to bring them into agreement. The list format is
described in diffd).
Suppress messages about identical files.

—wrt Change the width of the output line to ncharacters. The
defau l t w id th i s 72 .

— s

S E E A L S O

cmp(l), diff(l).
S U P P O RT S TAT U S

Supported.
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N A M E
d i s — d i s a s s e m b l e r

S Y N O P S I S

dis [—o] [—yi [—L] [—d sec] [—da sec] [—F function] [—t sec]
[—1 string] files

D E S C R I P T I O N

The dis command produces an assembly language listing of each of
its object file arguments. The listing includes assembly statements
and the binary that produced those statements.
On output, anumber enclosed in brackets at the beginning of a
line, such as [5], represents that the Cbreakpointable line number
starts with the following instruction. An expression such as <40>
in the operand field, following arelative displacement for control
transfer instructions, is the computed address within the section to
which control will be transferred. ACfunction name appears in
the first column, followed by ().
Release 2.x archive format is supported permitting the disassembly
of archive modules from Release 2.x libraries transparently.

O P T I O N S

The following options are interpreted by the disassembler and may
be specified in any order.

P r i n t n u m b e r s i n o c t a l . D e f a u l t i s h e x a d e c i m a l .

Wr i te the ve rs ion number o f t he d i sassemb le r to s tan¬
da rd e r ro r.

Invoke alookup of Csource labels in the symbol table
for subsequent printing.
Disassemble the named section as data, printing the
offset of the data from the beginning of the section.
Disassemble the named section as data, printing the
actual address of the data.

D isassemble the named sec t ion as tex t .

Disassemble the library file specified as string. For
example, one would issue the command dis —1 x—1 z
t o d i s a s s e m b l e l i b x . a a n d l i b z . a . A l l l i b r a r i e s a r e
assumed to be in / l ib.

If the —d, —da, or —t options are specified, only those named sec¬
tions from each user supplied filename are disassembled. Other¬
wise, all sections containing text are disassembled.
If the —F option is specified, only those named functions from
each user supplied filename are disassembled.

— o

- V

- L

—d sec

—da sec

— t s e c

—1 string

S E E A L S O

as(l), cc(l), ld(l).
D I A G N O S T I C S

The self-explanatory diagnostics indicate errors in the command
line or problems encountered with the specified files.
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S U P P O R T S TAT U S

Supported.

o
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N A M E

du —summarize disk usage
S Y N O P S I S

du [—ars ][names ]
D E S C R I P T I O N

Du prints the number of blocks contained in all files and direc¬
tories within each directory and file specified by the names ar^-
ment. The number of blocks includes the indirect blocks of the file.
If names is missing, .is used. If no options are given, du gen¬
erates an entry for each directory only, and generates no messages
about directories that cannot be read, files that cannot be opened.
e t c .

Afile with more than one link is only counted once.
O P T I O N S

Prints only the grand total for each of the specified names,
—a Generates and prints an entry for each file.
—r Prints messages about directories that cannot be read, files

that cannot opened, etc.

— s

R E S T R I C T I O N S

If the —a option is not used, non-directories given as arguments
are not l is ted.
If there are too many distinct linked files, du will count the excess
files more than once.
Files with holes in them will get an incorrect block count.

S U P P O R T S T A T U S

Supported.
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N A M E

dump —dump selected parts of an object file
S Y N O P S I S

dump [—acfghlorst ]I—zname ]files
D E S C R I P T I O N

The dump command dumps selected parts of each of its object file
arguments.
The dump command attempts to format the information it dumps
in ameaningful way, printing certain information in character, hex¬
adecimal, octal or decimal representation as appropriate.
This command accepts both object files and archives of object files.
It processes each file argument according to one or more of the
options below.

O P T I O N S

—a Dump the archive header of each member of each archive file
argument.

—c Dump the string table.
—f Dump each file header.
—g Dump the global symbols in the symbol table of an archive.
—h Dump section headers.
—1 Dump line number information.
—o Dump each optional header.
—r Dump relocation information.
—s Dump section contents.
—t Dump symbol table entries.
— z n a m e

Dump line number entries for the named function.
The following modifiers are used in conjunction with the options
listed above to modify their capabilities. Blanks separating an
option and its modifier are optional.
—d number Dump the section number or range of sections start¬

ing at number and ending either at the last section
number or number specified by -bd.

+d number Dump sections in the range either beginning with first
section or beginning with section specified by —d.
Dump information pertaining only to the named

entity. This modifier applies to —h, —s, —r, —1, and
— n n a m e

- t .

Suppress printing of headers.
Dump only the indexed symbol table entry. The —t
used in conjunction with +t, specifies arange of sym¬
bol tab le entr ies.

Dump the symbol table entries in the range ending
with the indexed entry. The range begins at the first

- P

— t i n d e x

- f t i n d e x
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symbol table entry or at the entry specified by the —t
option.
Underline the name of the file for emphasis.
Dump information in symbolic representation rather
than numeric (e.g., C_STATIC instead of 0X02). This
modifier can be used with all the above options except
—s and —o options of dump.

— u

— V

—z name,number
Dump line number entry or range of line numbers
starting at number for the named function.

+z number Dump line numbers starting at either function name
or number specified by —z up to number specified by
+ z .

N O T E

Archives from Release 2.x and any later releases may be dumped
permitting transparent use of dump with Release 2.x archive
libraries. S3onbol table mapping done by Zd(l) and nm{l) are not
done.,

S E E A L S O

ld(l), nm(l), a.out(4), ar(4).
S U P P O R T S T A T U S

Supported.
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N A M E

echo —echo arguments
S Y N O P S I S

echo [a rg ] . . .
D E S C R I P T I O N

Echo writes its arguments separated by blanks and terminated by
anew-line on the standard output. It also understands C-like
escape conventions; beware of conflicts with the shell's use of \:

\b backspace
\c print line without new-line
\ f f o r m - f e e d
\ n n e w - l i n e
\ r c a r r i a g e r e t u r n
\ t t a b
\ v v e r t i c a l t a b
\ \ b a c k s l a s h
\n the 8-bit character whose ASCII code is the 1-, 2- or 3-

digit octal number n, which must start with azero.
Echo is useful for producing diagnostics in command files and for
sending known data into apipe.

S E E A L S O

sh(l).
S U P P O RT S TAT U S

Supported.
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N A M E

ed, red —text editor
S Y N O P S I S

e d [ - ] [ - p s t r i n g ] [ - x ] [ fi l e ]
red I—1[—p s t r ing ] [—x ] [ fi le ]

D E S C R I P T I O N

Ed is the standard text editor. If argument file is given, ed reads
file into the edit buffer so that the file can be edited. The option —
suppresses the character counts returned by the e, r, and wcom¬
mands; it also supresses diagnostics from the eand qcommands,
and the !prompt after a\shell command. The —p option allows
the user to specify aprompt string. If the —x option is used, an x
command is simulated first to handle an encr3rpted file.
Ed operates on acopy of the text being edited, which resides in a
temporary file called the edit buffer. There is only one buffer.
Changes made in the buffer have no effect on the file until aw
(write) command is given.
Red is arestricted version of ed. It only allows editing of files in
the current directory. It prohibits executing shell commands via
\shell command. Attempts to bypass these restrictions result in
an error message (restricted shell).
Both ed and red support the fspec(4) formatting capability. After
including aformat specification as the first line of file and invoking
ed with your terminal in stty —tabs or stty tab3 mode (see stiy(l)),
the specified tab stops are automatically used when scanning file.
For example, if the first line of afile contained:

<: t5,10,15 s72:>
tab stops would be set at columns 5, 10 and 15, and amaximum
line length of 72 would be imposed. NOTE: while inputting text,
ed expands typed tab characters to every eighth column, as is nor¬
m a l .

Commands to ed have asimple and regular structure: zero, one, or
two addresses followed by asingle-character command, possibly
followed by parameters to that command. These addresses specify
one or more lines in the buffer. Every command that requires
addresses has default addresses, so that the addresses can very
o f ten be omi t ted .

In general, only one command may appear on aline. Certain com¬
mands allow the input of text into the buffer. While ed is accept¬
ing text, it is in input mode. In input mode, ed does not recognize
commands; ed merely collects input. To exit input mode, type a
period (.) alone at the beginning of aline.

REGULAR EXPRESSIONS (REs)
Ed supports alimited form of regular expression notation; ed uses
regular expressions in addresses to specify lines, and in some com¬
mands (such as s) to specify portions of aline that eu-e to be substi¬
tuted. Aregular expression (RE) specifies aset of character
strings. Amember of this set of strings is matched by the RE.
The REs allowed by ed are constructed as follows:

- 1 -
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The following one-character REs match asingle character:
An ordinary character {not one of those discussed in 1.2
below) is aone-character RE that matches itself.
Abackslash (\) followed by any special character is aone-
character RE that matches the special character itself. The
special characters are:

♦, [, and \(period, asterisk, left square bracket, and
backslash, respectively), which are always special, except
when they appear within square brackets ([); see 1.4
below).

✓V (caret or circumflex), which is special at the begin¬
ning of an entire RE (see 3.1 and 3.2 below), or when it
immediately follows the left of apair of square brackets
((]) (see 1.4 below).
$(currency symbol), which is special at the end of an
entire RE (see 3.2 below).
The character used to bound (i.e., delimit) an entire RE,
which is special for that RE (for example, see how slash
(/) is used in the gcommand, below.)

Aperiod (.) is aone-character RE that matches any character
except new-line.
Anon-empty string of characters enclosed in square brackets
(11) is aone-character RE that matches any one character in
that string.
If the first character of the string is acircumflex (A ), the
one-character RE matches £iny character except new-line and
the remaining characters in the string. The Ahas this spe¬
cial meaning only if it occurs first in the string.
The minus (—) may be used to indicate arange of consecutive
ASCII characters; for example, [0—91 is equivalent to
[0123456789]. The —loses this special meaning if it occurs
first (after an initial A,if any) or last in the string. The
right square bracket (]) does not terminate such astring
when it is the first character within it (after an initial A,if
any); e.g., [la—f] matches either aright square bracket (]) or
one of the letters athrough finclusive.
The four characters listed in 1.2.a above stand for themselves
within astring of characters.

The following rules may be used to construct REs from one-
charac te r REs :

Aone-character RE matches whatever the one-character RE
m a t c h e s .

Aone-character RE followed by an asterisk (♦) matches zero
or more occurrences of the one-character RE. If there is any
choice, the longest leftmost string that permits amatch is
c h o s e n .

1 . 1

1 . 2

a .

b .

c .

d .

1 . 3

1 . 4

2 . 1

2 . 2
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2 . 3 Aone-character RE followed by \{m\},	 o r
matches arange of occurrences of the one-character RE. The
values of mand nmust be non-negative integers less than
256; \{m\} matches exactly moccurrences;	 m a t c h e s
at least moccurrences;	 m a t c h e s a n y n u m b e r o f
occurrences between mand ninclusive. Whenever achoice
exists, the RE matches as many occurrences as possible.
The concatenation of REs matches the concatenation of the
strings matched by each component that was concatenated.
ARE enclosed between the character sequences \( and \)
matches whatever the unadorned RE matches.

The expression \n matches the same string of characters
was matched by an expression enclosed between \( and \)
Her in the same RE. Here nis adigit; the sub-expression
specified is that beginning with the n-th occurrence of \(
counting from the left. For example, the expression
\̂(.*\)\1$ matches aline consisting of two repeated appear¬

ances of the same string.
An entire RE may be constrained to match only an initial segment
or final segment of aline (or both).

Acircumflex (/v )at the beginning of an entire RE constrains
that RE to match an initial segment of aline.
Acurrency symbol ($) at the end of an entire RE constrains
that RE to match afinal segment of aline.

The construction yv entire RE% constrains the entire RE to match
the ent i re l ine .

The null RE (e.g., //) is equivalent to the last RE encountered. See
a l s o H I N T S .

A D D R E S S E S

To understand addressing in ed it is necessary to know that at all
times there is acurrent line. Generally speaking, the cmrent line
is the last line affected by acommand; the exact effect on the
current line is discussed under the description of each command.
Addresses are constructed as follows:

1. The character .addresses the current line.
The character $addresses the last line of the buffer.
Adecimal number naddresses the n-th line of the buffer.
'x addresses the line marked with the mark name character
X, which must be alower-case letter. Lines are marked with
the kcommand described below.

ARE enclosed by slashes (/) addresses the first line found by
searching forward from the line following the current line
toward the end of the buffer and stopping at the first line
containing astring matching the RE. If necessary, the
search wraps around to the beginning of the buffer and
tinues up to and including the current line, so that ed
searches the entire buffer. See also HINTS.

2 . 4

2 . 5

2 . 6 a s

e a r -

3 . 1

3 . 2

2 .

3 .

4 .

5 .

c o n -
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6. ARE enclosed in question marks (?) addresses the first line
found by searching backward from the line preceding the
current line toward the beginning of the buffer and stopping
at the first line containing astring matching the RE. If
necessary, the search wraps around to the end of the buffer
and continues up to and including the current line. See also
H I N T S .

7. An address followed by aplus sign (+)or aminus sign (—)
followed by adecimal number specifies that address plus
(respectively minus) the indicated number of lines. The plus
sign may be omitted.

8. If an address begins with +or —, the addition or subtraction
is taken with respect to the current line; e.g, —5 is under¬
stood to mean .—5.

9. If an address ends with +or —, then ed increments (+) or
decrements (-) the address by 1. As aconsequence of this
rule and of rule 8immediately above, the address —refers to
the line preceding the current line. (To maintain compatibil¬
ity with earlier versions of the editor, the character Ain
addresses is entirely equivalent to —.) Moreover, trailing 4-
and —characters have acumulative effect, so	 r e f e r s t o
the current l ine less 2.

10. For convenience, acomma stands for the address pair 1,$,
while asemicolon stands for the pair .,$.

Commands may require zero, one, or two addresses. Commands
that require no addresses regard the presence of an address as an
error. Commands that accept one or two addresses assume default
addresses when an insufficient number of addresses is given; if
more addresses are given than such acommand requires, the last
one(s) are used.

T3q)ically, acomma separates addresses from each other. They
may also be separated by asemicolon. In the latter case, the
current line (.) is set to the first address, and only then is the
s e c o n d a d d r e s s c a l c u l a t e d . T h i s f e a t u r e c a n b e u s e d t o d e t e r m i n e
the starting line for forward and backward searches (see rules 5.
and 6. above). The second address of any two-address sequence
must correspond to aline that follows, in the buffer, the line
corresponding to the first address.

C O M M A N D S

In the following list of ed commands, the default addresses are
shown in parentheses. The parentheses are not part of the
address; they show that the given addresses are the default.
It is generally invalid for more than one command to appear on a
line. However, any command (except e, f, r, or w) may be suffixed
by 1, n, or p, in which case the current line is either listed, num¬
bered or printed, respectively, as discussed below under the I, n
and pcommands.
If an interrupt signal (ASCII DEL or BREAK) is sent, ed prints a?
and re turns to i t s command leve l .

- 4 -



ED(1 ) ED(1 )

< . )a
< t e x t >

The append command reads the given text and appends it
after the addressed line; .is the last appended line, or, if no
lines were appended, the addressed line. Address 0is valid
for this command: ed places the appended text at the begin¬
ning of the buffer. The maximum number of characters that
may be entered from aterminal is 256 per line, including the
n e w l i n e c h a r a c t e r.

( .»c
< t e x t >

The change commemd deletes the addressed l ines, then
accepts input text that replaces these lines; .is the last line
input, or, if no lines were input, the first line that was not
d e l e t e d .

T h e d e l e t e c o m m a n d d e l e t e s t h e a d d r e s s e d l i n e s f r o m t h e
b u f f e r . T h e l i n e a f t e r t h e l a s t l i n e d e l e t e d b e c o m e s t h e
current line; if the lines deleted were originally at the end of
the buffer, the new last line becomes the current line.

e fi l e
The edit command deletes the entire contents of the buffer,
a n d t h e n r e a d s i n t h e n a m e d fi l e ; . b e c o m e s t h e l a s t l i n e o f
the buffer. If no file name is given, the currently-remembered
file name, if any, is used (see the fcommand). The number of
characters read is printed; file is remembered for possible use
as adefault file name in subsequent c, r, and wcommands.
If file is replaced by !, the rest of the line is assumed to be a
shell (sA(l)) command whose output will be read. Such ashell
c o m m a n d i s n o t r e m e m b e r e d a s t h e c u r r e n t fi l e n a m e . S e e
a l so D IAGNOSTICS be low.

E fi l e
The Edit command is like c, except that the editor does not
check to see if any changes have been made to the buffer
s i n c e t h e l a s t w c o m m a n d .

m e ]
I f fi l e i s g i v e n , t h e / i l e - n a m e c o m m a n d c h a n g e s t h e
currently-remembered file name to file; otherwise, it prints
the currently-remembered file name.

(1, $)glRElcommand list
In the global command, gfirst marks every line that matches
the given RE. Then, for every such line, gexecutes the given
command list with .initially set to that line.
Asingle command or the first of alist of commands appears
on the same line as the global command. All lines of amulti-
line list except the last line must have a\before the newline.
The .terminating input mode may be omitted if it is the last
l i n e o f t h e c o m m a n d l i s t . A n e m p t y c o m m a n d l i s t i s
equivalent to the pcommand.
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The a, i, and ccommands and associated input are valid com¬
mands in the command list. The g, G, v, and Vcommands

not valid commands in the command list. See also RES-a r e

T R I C T I O N S a n d H I N T S .

U M G I R E I
In the interactive Global command, Gfirst marks every line
that matches the given RE. Then, for every such line, G
prints that line, and .changes to that line. Then Gaccepts
any one command (other than one of the a, c, i, g, G, v, and
Vcommands) from the terminal and executes that command.
The next marked line is then printed, and the process repeats.
Anew-line acts as anull command; an ampersand (&) re-
executes the most recent command executed within the
current invocation of G. Note that the commands input as
part of the execution of the Gcommand may address and
affect any lines in the buffer.
The Gcommand can be terminated by an interrupt signal
(ASCII DEL or BREAK).

h

The Aelp command prints ashort error message that explains
the reason for the most recent ?diagnostic.

H
The ifelp command puts ed in amode in which error mes¬
sages are printed for all subsequent ?diagnostics. Halso
explains the previous ?if there was one. The Hcommand
alternately turns this mode on and off; it is initially off.

( . ) i
< t e x t >

The insert command inserts the given text before the
addressed line; .becomes the last inserted line, or, if no lines
were inserted, the addressed line. This command differs from
the acommand only in the placement of the input text.
Address 0is not legal for this command. The maximum
number of characters that may be entered from aterminal is
256 per line including the newline character.

( . . . + l ) j
The join command joins contiguous lines by removing the
appropriate new-line characters. If exactly one address is
given, this command has no effect.

( . )k jc
The marfe command marks the addressed line with name x,
which must be alower-case letter. Subsequently, the address
'x addresses this line;. is unchanged.

( . . . ) !
The /ist command prints the addressed lines in an unambigu¬
ous way: afew non-printing characters (e.g., tab, backspace)
are represented by mnemonic overstrikes, all other non¬
printing characters are printed in octal, and long lines are
split so that all of the line may be viewed. An /command
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may be appended to any other command other than e, f. r , o r
w .

( , , . )ma
The move command repositions the addressed line(s) after the
line addressed by
addressed line(s) to the beginning of the file; mgenerates an
error if address afalls within the range of moved lines; .
becomes the last line moved.

Address 0is valid for a; ed moves thea .

The number command prints the addressed lines, preceding
each line by its line number and atab character; .becomes
the last line printed. The ncommand may be appended to
any other command other than e, f, r, or w.

The print command prints the addressed lines; .becomes the
last line printed. The pcommand may be appended to any
other command other than e, f, r, or w\ for example, dp
deletes the current line and prints the new current line.

(.,.)p

P

The editor prompts with a♦for all subsequent commands.
The Pcommand alternately turns this mode on and off; it is
initially off.

q

The quit command exits ed. No automatic write of afile is
done (see DIAGNOSTICS below).

Q
The editor exits without checking if changes have been made
in the buffer since the last wcommand.

($)r file
The read command reads in the named file after the
addressed line. If no file name is specified, the currently-
remembered file name, if any, is used (see eand fcommands).
The currently-remembered file name is not changed unless
file is the very first file name mentioned since ed
invoked. Address 0is valid for r; ed reads the file in at the
beginning of the buffer. If the read is successfol, ed prints
the number of characters read; .is set to the last Ihie read in.
If file is replaced by !, the rest of the line is assumed to be
shell (sh{l)) command whose output will be read. For
pie, "$r !ls” appends current directory to the end of the file
being edited. Such ashell command is not remembered as
the cu r ren t fi le name.

(.,. )slRElrepUicementl
(.,. )slRElreplacementlg
(.,. )slRElreplacementln

The substitute command searches each addressed line for an
occurrence of the specified RE. In each line in which amatch
is found, all non-overlapped, matched strings are replaced by
the replacement string if the global replacement indicator g

w a s

a

e x a m -
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appears after the command. If anumber nappears after the
command, the nth occurrence of the matched string on each
addressed line is replaced. If neither the global indicator nor
the number indicator appears, ed only replaces the first
occurence of the matched string. If the substitution fails on
all addressed lines, an error message appears. Any character
other than space or new-line may be used instead of /to del¬
imit the RE and the replacement’, .becomes the last line on
w h i c h a s u b s t i t u t i o n o c c u r r e d . S e e a l s o H I N T S .

Ed replaces an ampersand (&) appearing in the replacement
with the string matching the RE on the current line. Preced¬
ing &with a\suppresses the special meaning of &in this
c o n t e x t .

Ed replaces the characters \n, where nis adigit, with the
text matched by the n-th regular subexpression of the speci¬
fi e d R E e n c l o s e d b e t w e e n \ ( a n d \ ) . W h e n n e s t e d
parenthesized subexpressions are present, nis determined by
counting occurrences of \( starting from the left. When the
character %is the only cWacter in the replacement, ed uses
the replacement used in the most recent substitute command
as the replacement in the current substitute cwnmand. The
%loses its special meaning when it is in areplacement string
of more than one character or is preceded by a\.
Aline may be split by substituting anew-line character into
it. The new-line in the replacement must be escaped by
preceding it by \. Such substitution cannot be done as part
of agor ycommand list.

This command acts just like the mcommeuid, except that ed
places acopy of the addressed lines after address a(which
may be 0); .becomes the last line of the copy.

u

T h e u n d o c o m m a n d n u l l i fi e s t h e e f f e c t o f t h e m o s t r e c e n t
command that modified anything in the buffer, namely the
most recent a, c, d, g, i,j, m, r, s, t, v, G, or Vcommand.

{ l ,$)v lRElcommand l is t
This command is the same as the global command gexcept
that ed executes the command list with .initially set to every
l ine that does not match the RE.

This command is the same as the interactive global command
Gexcept that the lines that are marked during the first step
are those that do not match the RE.

( l , $ ) w / ? f e
T h e u ; r i t e c o m m a n d w r i t e s t h e a d d r e s s e d l i n e s i n t o t h e
named fi le . I f the fi le does no t ex is t , ed c rea tes i t w i th mode
666 (readable and writable by everyone), unless your umask
setting (see sh{l)) dictates otherwise. Ed does not change the
currently-remembered file name unless file is the very first
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fi le name ment ioned s ince ed was invoked . I f no fi le name i s
given, the currently-remembered file name, if any, is used (see
eand fcommands); .is unchanged. If the command is suc¬
cessful, ed prints the number of characters written. If file is
replaced by !, the rest of the line is taken to be ashell (sA(l))
command whose standard input is the addressed lines. Such
ashe l l command is no t remembered as the cur ren t fi le name.

X

Akey string is demanded from the standard input. Subse¬
quent e, r, and wcommands encrypt and decrypt the text
with this key by the algorithm of crypt{\). An explicitly
empty key turns off encryption.

( $ ) =
The line number of the addressed line is typed; .is unchanged
by this command.

\ s h e l l c o m m a n d
The remainder of the line after the !is sent to the UNIX sys¬
tem shell (sA(l)) to be interpreted as acommand. Within the
text of that command, the unescaped character %is replaced
with the remembered file name; if a!appears as the first
character of the shell command, it is replaced with the text of
the previous shell command. Thus, II repeats the last shell
command. If any expansion is performed, the expanded line
is echoed; .is unchanged.

( .+ l )<new*l ine>
An address alone on aline prints the addressed line. Anew-
line alone is equivalent to .+lp; it is useful for stepping for¬
ward through the buffer. The current line (.) becomes the
addressed l i ne .

H I N T S

If the closing delimiter of aRE or of areplacement string (e.g., /)
would be the last character before anew-line, that delimiter may be
omitted, in which case ed prints the addressed line. The following
pairs of commands are equivalent:

s / s l / s 2
g / s l

s/sl/s2/p
g /s l /p

? s l ? s l ?
F I L E S

/tmp/e# temporary; if is the process number,
ed.hup ed saves work here if the terminal is hung up.

D I A G N O S T I C S
fo r command e r ro rs ,
for an inaccessible file.

?

I fi l e

Use the Aelp and i/elp commands for detailed explanations.
If changes have been made in the buffer since the last wcommand
that wrote the entire buffer, ed warns the user if an attempt is
made to dest roy the ed i t bu ffer v ia the eor qcommands: ed
p r i n t s ?and a l l ows one to con t i nue ed i t i ng . Asecond eo r q
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command at this point destroys the buffer. The —command-line
option inhibits this feature.

S E E A L S O

crypt(l), grep(l), sed(l), sh(l), stty(l), fspec(4), regexp(5).
Text Editor (ed) —Basic and Text Editor (ed) —Advanced in the
Edit ing Guide.

R E S T R I C T I O N S
Some s ize l im i ta t ions :

512 characters per line
256 characters per global command list
64 characters per file name
128K characters in the ed i t buffer

The limit on the number of lines depends on the amount of
user memory: each line takes 1word.

When reading afile, ed disceirds ASCII NUL characters and all
characters after the last new-line. Files (e.g., a.out) that contain
characters not in the ASCII set (bit 8on) cannot be edited by ed.
A!command cannot be subject to agor aucommand.
The !command and the !escape from the e, r, and wcommands
cannot be used if the the editor is invoked from arestricted shell
(see s^(l)).
The sequence \n in aRE does not match anew-line character.
T h e I c o m m a n d m i s h a n d l e s D E L .

Files encrypted directly with the crypt{1) command with the null
key cannot be edited.
Characters are masked to 7bits on input.
If the editor input is from acommand file (for example, ed file <
ed-cmd-file), the editor exits at the first failure of acommand in the
c o m m a n d fi l e .

S U P P O R T S T A T U S

Supported. The crypt feature is available only in the United States.
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N A M E

edit —text editor (variant of ex for casual users)
S Y N O P S I S

edi t [—r ]name . . .
D E S C R I P T I O N

Edit is avariant of the text editor ex recommended for
casual users who wish to use acommand oriented editor. The fol¬
lowing brief introduction should help you get started with edit.

n e w o r

Basic edit commands
e d i t

To edit the contents of afile, enter the shell command

edit fname
where fname is the name of an existing file or afile your wish to
create. (To enter acommand, type the commemd then press return
or NEWLINE.) Edit copies the file fname into the edit buffer and
prints afile size message indicating how many lines and characters
are in the edit buffer. If fname is anew file, edit prints fname fol¬
lowed by [Newfile ]. After printing the new file or file size mes¬
sage, edit prompts for acommand with acolon,

current line, print, and delete
Most edit commands affect the current line in the buffer if you do
not specify another line or lines in the command. For example, if
y o u e n t e r

p r i n t

or its abbreviated form p, edit prints the current line. To move the
current line down aline, press NEWLINE; edit prints the
cur ren t l i ne .

n e w

To delete the current line, enter d. Edit deletes the line and prints
the new current line. When edit is first entered, the current line is
the last line of the file. If you delete this last line, the the new last
line of the file becomes the current line. In all other cases, the line
after the deleted line becomes the current line.

Edit numbers the lines in the buffer; the first line has number 1. If
you enter 1, edit prints the first line. Enter dand edit deletes the
first line, line 2becomes line 1, and edit prints the current line (the
new line 1).

append and insert
To add lines to anewly created file, or to an existing file, use the
append (a) command. Enter a, and edit reads subsequent lines
from your terminal into the file, adding these new lines after the
cuireent line. To signal the end of the input lines, enter aperiod
aline by itself. The last line entered before the period becomes the
new cur rent l ine .

The insert (i) works just like append but edit places the input lines
before the current line, rather than after it.

s u b s t i t u t e

To change some text within the current line, use the substitute (s)

o n
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c o m m a n d . E n t e r s l o l d t e x t i n e w t e x t l w h e r e o l d t e x t i s t h e o l d c h a r ¬
acters you want replace with the new characters, newtext.
To delete some characters, use the substitute command as follows:
sloldtextil where oldtext is the text your want to delete,

file, write, and quit
The command file (f) prints how memy lines there are in the edit
buffer and prints modified if the buffer has been changed.
To replace the file with the buffer text (i.e. to save the changes)
enter awrite (w) command. You may then leave the editor using
the quit (q) command. If you edit afile, but make no changes to it,
it is not necessary (but does no harm) to write the file.
If you try to quit edit after modifying the buffer without writing
the file, edit warns that there has been No write since last change.
If you do not wish to save the changes in the edit buffer, enter the
quit! or q! command. Edit discards the buffer (irretrievably) and
you retium to the shell.

O t h e r c o m m a n d s

The above basic commands are adequate for making any changes
you need to make. Afew other commands are useful to know,
however, if you intend to use edit more than afew times,

change and line ranges
The change (c) command changes the current line to asequence of
lines you supply (as in append you enter asequence of lines ending
with aline consisting of only aperiod).
Change changes more than one line if you specify the line numbers
of the lines you want to change. For exzimple, 3,5change changes
lines 3through 5to the lines you supply. The line range also
works in other commands; l,20p prints the first 20 lines of the file.

u n d o
The undo (u) command reverses the effect of the last command
which changed the contents of the buffer (not necessarily the
current line). For example, if asubstitute command does not do
what you intended, enter undo; edit restores the old contents of the
line. You can also undo an undo command if you continue to
change your mind.
Edit prints amessage when acommand (including undo) affects
more than one line of the buffer. If the amount of change seems
unreasonable, you should consider doing an undo and looking to
see what happened. If you decide that the change is ok, then you
can undo again to get it back.
Note that commands such as write and quit cannot be undone,

and z(viewing lines) and count
There are two ways to look at several lines in the buffer:	 a n d
z .

executed by holding down the control key and and pressing
the Dkey (the control key is similar to the shift key) prints the
nex t ha l f sc reen o f l i nes on aCRT o r t he nex t 12 l i nes on aha rd¬
copy terminal.
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The zcommand is amore versatile way to view several lines, z.
clears the screen and prints afull screen of lines with the current
line near the center of the screen. The last line printed becomes
the new current line, z— prints the screenful of lines which precede
the current line, printing the current line last. z+ prints the
screenful of lines which follow the current line.

To view less that ascreenful of lines, append the number of lines
you wish to view to z— or z+. For example, z+5 prints the next 5
lines; 5is the count of lines.

Count works for other commands, too; delete 5, for example,
deletes 5lines beginning with the current line.

/and ?(search)
To locate strings in the file you can use line numbers if you know
them; but the line numbers change when you insert and delete
lines, so the correct line number may be difficult to remember. It
may be easier to search for the strings using /or ?.
Itextl searches forward for text; Itext'i searches backward for text.
If either search encounters the end of the file in its direction
without finding text, the search wraps around to the other end of
the file and continues to search back to the current line. The line
where text is found becomes the new current line.

Auseful feature is asearch of the form l^textl which searches for
text at the beginning of aline. Similarly /text$/ searches for text
at the end of a l ine.

You can leave off the trailing /or ?in these commands,
special line numbers

The current line is symbolized by the period, and the last line of
the file is symbolized by the $symbol. This shorthand is useful in
expressing line ranges in commands, such as .,Sprint, which prints
the lines from the current line through the last line. Arithmetic
line references are also possible: line $*5 is the fifth line before the
last line, and line ".+20" is the line 20 lines after the current line,

copying and moving text
There are two way to move and copy text: with buffers, and
without buffers. Copying or moving text from one file to another
requires the use of buffers; moving text around within afile does
not. Both ways, however, require that you know the line numbers
of the first and last lines of the texts you are going to move.
To move some text from one place in afile to another, you can use
the move command. For example, l,5move$ moves lines 1through
5to the end of the file. To copy text within afile, you can use the
copy command. I,5copyl0 puts acopy of the first five lines of the
file after line 10. These commands are straightforward, but they
have adrawback: you must know exactly where the lines are going
before you can move or copy them, and if you move them to the
wrong place, you must use the undo command and do the com¬
mand over again, or figure out the new line numbers.
Buffering is amore versatile way of moving text. Edit has 26
buffers named athrough z. Text put into these buffers can be
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copied out of the buffers any time before you exit edit; you do not
have to know the destination of the text when you put it into the
b u f f e r .

To copy text into the buffer, use the yank command.
l,5yank tcopies lines 1through 5into buffer t.
To move text into abuffer, deleting the lines from the file, use the
delete command followed by the buffer name. l,5d zmoves lines 1
through 5into buffer z.
To copy the buffered text back into the file, use the put command.
Put z, for example, copies the contents of buffer zafter the current
line. To copy the buffered text into asecond file, you must edit
that file. If you made any changes to the current file that you
want to save, enter write before using edit. If you do not wish to
save the changes, use edit!. In either case, enter edit piame (or
edit! fname) where fname is the name of the file where the buffered
text is to be copied. Once in the other file, put the text as usual.
Note that the buffer contents change only when anew yank or
delete directs lines to the buffer. When edit is exited (i.e. aquit is
issued) the buffer contents are lost.

S E E A L S O

ex(l), vi(l).
Text Editor (ex) in the Editing Guide.

R E S T R I C T I O N S
See ejc(l).

S U P P O RT S TAT U S
Supported.
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N A M E

enable, disable —enable/disable LP printers
S Y N O P S I S

enable printers
disable [—c] (—r[reason]] printers

D E S C R I P T I O N

Enable activates the named printers, enabling them to print
requests taken by lp(l). Use lpstat{l) to find the status of printers.
Disable deactivates the named printers, disabling them from print¬
ing requests taken by /p(l). Any requests that are currently print¬
ing on the designated printers are reprinted in their entirety either
on the same printer or on another member of the same class unless
—c is specified. Use lpstat(l) to find the status of printers.

O P T I O N S

Cancels any requests that are currently printing on
any of the designated printers.

—r [ reason ] Assoc ia tes a reason w i th the deac t i va t i on o f the
printers. This reason applies to all printers men¬
tioned up to the next —r option. If the —r option is
not present or the —r option is given without area¬
s o n , t h e n a d e f a u l t r e a s o n i s u s e d . R e a s o n i s
reported by /pstat(l).

— c

F I L E S

/usr/spool/lp/*
S E E A L S O

lp(l), Ipstat(l).
S U P P O RT S TAT U S

Not supported.
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N A M E
e n v — s e t e n v i r o n m e n t f o r c o m m a n d e x e c u t i o n

S Y N O P S I S

env (—] [name=value ]... [command args ]
D E S C R I P T I O N

Env obtains the current environment, modifies it according to the
env arguments, then executes the command with the modified
environment. Arguments of the form name=value are merged into
the i nhe r i t ed env i ronmen t be fo re the command i s execu ted . The —
flag causes the inherited environment to be ignored completely, so
that the command is executed with exactly the environment speci¬
fied by the arguments.
If no command is specified, the resulting environment is printed,
one name=value pair per line.

S E E A L S O

sh(l), exec(2), profile(4), environ(5).
S U P P O R T S T A T U S

Supported.
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N A M E

eqn, neqn, checkeq —format mathematical text for nroff or troff
S Y N O P S I S

eqn [—dxy ] [—pn ] [—sn ] [—fn ] [—Tdest ] [fi les ]
neqn [—dxy ] [—pn ] [—sn ] [—fn ] [fi les ]
checkeq [files ]

D E S C R I P T I O N

Eqn is atroffd) preprocessor for typesetting mathematical text on
aphototypesetter; neqn is used for the same purpose with nroff[l)
on typewriter-like terminals. Usage is almost always:

eqn files \troff
neqn files |nroff

If no files are specified, or if —is specified as the last argument,
eqn and neqn read the standard input.
Aline beginning with .EQ marks the start of an equation; the end
of an equation is marked by aline beginning with .EN. Neither of
these lines is altered, so they may be defined in macro packages to
get centering, numbering, etc. It is also possible to designate two
characters as delimiters; subsequent text between delimiters is
then treated as eqn input. Delimiters may be set to characters x
and ywith delim xy between .EQ and .EN (see also option —d).
The left and right delimiters may be the same character; the dollar
sign is often used as such adelî ter. Delimiters are turned off by
d e l i m o f f . A l l t e x t t h a t i s n e i t h e r b e t w e e n d e l i m i t e r s n o r b e t w e e n
.EQ and .EN is passed through untouched.
Checkeq reports missing or unbalanced delimiters and .EQ/.EN
pairs.
Tokens within eqn are separated by spaces, tabs, new-lines, braces,
double quotes, tildes, and circumflexes. Braces {} are used for
grouping; generally speaking, anywhere asingle character such as
Xcould appear, acomplicated construction enclosed in braces may
be used instead. Tilde () represents afull space in the output, cir¬
cumflex (^) half as much.

Subscripts and superscripts are produced with the keywords sub
and supr Y^us xsub jmakes Xj, asub ksup 2produces
while e* is made with esup {x sup 2+ysup 2}.

a
Fractions are made with over: aover byields —; sqrt makes

0

squeire roots:	 1 o v e r s q r t { a x s u p 2 + b x + c } r e s u l t s i n
1

Vax ‘ ^ - \ - bx +c

The Jteywords from and to introduce lower and upper limits:
m a d elimTJCj-

n - * o o ^
w i t hi s

0

Urn from {n —> inf }sum from 0to nxsub i.
Left and right brackets, braces, etc., of the right height are made
w i t h a n d r ight :l e f t

- 1 -
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producesleft [Xsup 2+ysup 2over alpha right 1=1

1. Valid characters after left and right are braces,tĉ + |̂ =
a

for nothing atbrackets, bars, cand ffor ceiling and floor, and
all (useful for aright-side-only bracket). Aleft bracketing charac¬
ter need not have amatching right bracketing character.

I I I I

Vertical piles of things are made with pile, Ipile, cpile, and rpile:
a

pile {a above babove c} produces b. Piles may have arbitrary
c

numbers of elements; Ipile left-justifies, pile and cpile center (but
with different vertical spacing), and rpile right justifies.
Matrices are made with matrix: matrix {Icol {xsub iabove ysub

X i 1
In addition, there is rcol2 } cco l { 1above 2 } }p roduces

for aright-justified column.
Diacritical marks are made with dot, dotdot, hat, tilde, bar, jisSL
dyad,
y d o t d o t b a r = n u n d e r i s y —
X = y .

y2 2-

X d o t = fi t ) b a r i s x = f { t ) ,
a n d X v e c = y d y a d i s

a n d u n d e r :

Point sizes and fonts can be changed with size nor size ±n,
roman, italic, bold, and font n. Point sizes and fonts can be
changed globally in adocument by gsize nand gfont n, (see also
options —s and —f).
Normally, subscripts and superscripts are reduced by 3points from
the previous size (see option —p).
Successive display arguments can be lined up. Place mark before
the desired lineup point in the first equation; place lineup at the
place that is to line up vertically in subsequent equations.
Shorthands may be defined or existing keywords redefined with
d e fi n e :

d e fi n e t o k e n % t e x t %

defines atoken called token that will be replaced by text whenever
it appears thereafter. The %may be any character that does not
occur in replacement.

Keywords such as sum (̂ ), int (J"), inf (°®), and shorthands such
as >= (^), != (?^), and —>(“*●) are recognized. Greek letters are
spelled out in the desired case, as in alpha (a), or GAMMA (f).
Mathematical words such as sin, cos, and log are made Roman
automatically. Troffil) four-character escapes such as \(dd it) and
\(co (©) may be used anywhere. Strings enclosed in double quotes

passed through untouched; this permits keywords to be entered
text, and can be used to communicate with troffil) when all else

fails. Full details are given in the manual cited below.

a r e

a s

O P T I O N S

—dxy
Set Xas the left delimiter and yas the right delimiter for eqn
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t e x t .

—8Ti Set nto be the point size for the document.
—in Se t n to be t he f on t number f o r t he documen t .

—pn Reduce point size by nfor the subscripts and superscripts.
— T d e s t

Prepare output for the typesetter dcst.option. Supported
devices are —Taps (Autologic APS-5), —TX97 (Xerox 9700),
—TilO (Imagen Imprint-10), and —Teat (Wang CAT).
Default is —Taps.

S E E A L S O

cw(l), mm(l), mmt(l), nroffd), tbl(l), eqnchar(6), mm(5), mv(5).
R E S T R I C T I O N S

To embolden digits, parentheses, etc., it is necessary to quote
them, as in bold "12.3".
See also RESTRICTIONS under troff{\).

S U P P O R T S T A T U S

Supported.
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N A M E

error —analyze and disperse compiler error messages
S Y N O P S I S

e r ro r [—n ] [—s ] [—q ] [ “ - v ] [—t su ffix l i s t ] [—I ignore*
fi l e ] [ n a m e ]

D E S C R I P T I O N

Error analyzes and optionally disperses the diagnostic error mes¬
sages produced by anumber of compilers and language processors
to the source file and line where the errors occurred. It can replace
the traditional methods of writing abbreviations of errors on paper,
and permits error messages and source code to be viewed simul¬
taneously without machinations of multiple windows in ascreen
e d i t o r .

Error looks at the error messages, either fi*om the specified file
name or from the standard input, and attempts to determine which
language processor produced each error message, determines the
source file and line number to which the error message refers,
determines if the error message is to be ignored or not, and inserts
the (possibly slightly modified) error message into the source file as
acomment on the line preceding the line to which the error mes¬
sage refers. Error messages which cannot be categorized by
language processor or content Eire not inserted into any file, but are
sent to the standard output. Error touches source files only srfter
all input has been read. By specif3ong the —q query option, the
user is asked to confirm any potentially dangerous (such as touch¬
ing afile) or verbose action. If the —t touch option and associated
suffix list is given, error restricts itself to touch only those files
with asuffix in the suffix list. Error also can be asked (by specify¬
ing —v) to invoke ui(l) on the files in which error messages were
inserted; this makes unnecessary the need to remember the names
of the fi les wi th errors.

Error is intended to be run with its standard input connected via a
pipe to the error message source. Some language processors put
error messages on their standEird error file; others put their mes¬
sages on the standard output. Therefore, both error sources should
be piped together into error. For example, when using the csh{l)
S30itax,

make —s lint |&error —q —v
analyzes all the error messages produced by whatever programs
make(\) nms when making lint.
Error knows about the error messages produced by: make, cc,
cpp, ccom, as. Id, lint, and f77. Error knows astandard format for
error messages produced by the language processors, so is sensi¬
tive to changes in these formats. For all languages except Pascal,
error messages are restricted to be on one line. Some error mes¬
sages refer to more than one line in more than one file; error dupli¬
cates the error message and inserts it at all of the places refer¬
enced.
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Error does one of six things with error messages.
synchronize

Some language processors produce short errors describing
which file it is processing. Error uses these to determine the
file name for languages that do not include the file name in
each error message. These synchronization messages are con¬
sumed entirely by error.

d i s c a r d
Error messages from lint that refer to one of the two lint
libraries, /usr/lib/llib-lc and /usr/lib/llib-port are discarded to
prevent accidently touching these libraries. These error mes¬
sages are consumed entirely by error.

nu l l i f y
Error messages from Unt can be nullified if they refer to a
specific function which is known to generate diagnostics
which are not interesting. Nullified error messages are not
inserted into the source file, but are written to the standard
output. The names of functions to ignore are taken from
either the file named .errorrc in the users home directory or
from the file named by the —I option. If the file does not
exist, no error messages are nullified. If the file does exist,
there must be one function name per line.

not file specific
Error messages that cannot be intuited are grouped together
and written to the standard output before any files are
touched. They are not inserted into any source file.

file specific
Error messages that refer to aspecific file, but to no specific
line, are written to the standard output when that file is
t o u c h e d .

t r u e e r r o r s

Error messages that can be intuited are candidates for inser¬
tion into the file to which they refer.

Only true error messages are candidates for inserting into the file
to which they refer. Other error messages are consumed entirely
by error or are written to the standard output. Error inserts the
error messages into the source file on the line preceding the line
the language processor found in error. Each error message is
turned into aone line comment for the language, and is internally
flagged with the string "HlHl" at the beginning of the error and
"%%%" at the end of the error. This makes pattern searching for
errors easier with an editor and aUows the messages to be easily
removed. In addition, each error message contains the source line
number for the line to which the message refers. Areasonably for¬
matted source progreun can be recompiled with the error messages
still in it, without having the error messages themselves cause
future errors. For poorly formatted source programs in free format
languages, such as Cor Pascal, it is possible to insert acomment
into another comment, which can cause problems with afuture
compilation. To avoid this, programs with comments and source
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on the same Une should be formatted so that language statements
appear before comments.
Error catches interrupt and terminate signals, and if in the inser¬
tion phase, orderly terminates.

O P T I O N S
Options available with error are;
-n Do not touch any files; all error messages are sent to the

standard output.

—q Query whether the file should be touched. A"y or
response to the question is necessary to continue. Absence of
the —qoption implies that all referenced files (except those
referring to discarded error messages) are to be touched.

—V After all files are touched, overlay the visual editor vi with it
set up to edit all files touched, and positioned in the first
touched fUe at the first error. If vi{l) cannot be found, try
ejc(l) or ed(\) from standard places,

-t Take the foUowing argument as asuffix list. Files whose sû f-
fixes do not appear in the suffix list are not touched. The
suffix list is dot separated, and wildcards work. Thus the
s u f fi x l i s t :

".c.y.pay*.h"
allows error to touch files ending with ".c". ".y". ".pay*” and
II ylt^

—s Print out statistics regarding the error categorization (not too
useful).

' n '

F I L E S
function names to ignore for lint error messages
user terminal

' " / . e r r o r r c
/dev/ t ty

R E S T R I C T I O N S
Error opens the terminal directly to do user querymg.
Source fUes with links make anew copy of the fUe with only one
l ink to i t .

Changing alanguage processor
cause error to not understand the error message.
Because it is purely mechanical, error does not filter out numerous
subsequent errors caused by by one syntactically trivial error.
Humans are still much better at discarding these related errors.
Pascal error messages belong after the lines affected (error puts
them before). The alignment of the "1" marking the pomt of error
is not cor rec t .

Error is designed for work on terminal screens at reasonably high
speed. It is less pleasant on slow speed terminals, and has never
been used on hardcopy terminals.

S U P P O R T S TAT U S
Supported.

f o r m a t o f e r r o r m e s s a g e s m a y
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N A M E
e x — t e x t e d i t o r

S Y N O P S I S

ex [—][	 —V	 ] [	 —t	 tag ][	 —r	 ] [	 —R	 ] [+command ][	 —1	]
[—X ]name . . .

D E S C R I P T I O N

Ex is the root of afamily of editors: ex and vi. Ex is asuperset of
ed, with the most notable extension being adisplay editing facility.
Display based editing is the focus of vi.
If you have aCRT terminal, you may wish to use adisplay based
editor; in this case see vi(l), which is acommand which focuses on
the display editing portion of ex. ed you will find that ex has a
number of new features useful on CRT terminals. Intelligent ter¬
minals and high speed terminals are very pleasant to use with vi.
Generally, the editor uses far more of the capabilities of terminals
than ed does, and uses the terminal capability data base ter-
minfo(A) and the type of the terminal you are using from the vari¬
able TERM in the environment to determine how to drive your ter¬
minal efficiently. The editor makes use of features such as insert
and delete character and line in its visual command (which can be
abbreviated vi) which is the central mode of editing when using
v i { \ ) .

Ex contains anumber of features for easily viewing the text of the
file. The zcommand gives easy access to windows of text. Press¬
ing causes the editor to scroll ahalf-window of text and is
more useful for quickly stepping through afile than just pressing
return. Of course, the screen-oriented visual mode gives constant
access to editing context.
Ex gives you more help when you make mistakes. The undo (u)
command allows you to reverse any single change which goes
Mtray. Ex gives you alot of feedback, normally printing changed
lines, and indicates when more than afew lines are affected by a
command so that it is easy to detect when acommand has affected
more l ines than i t should have.

The editor also normally prevents overwriting existing files unless
you edited them so that you do not accidentally overwrite with
write afile other than the one you are editing. If the system (or
editor) crashes, or you accidentally hang up the phone, you can
the editor recover command to retrieve your work. This gets you
back to within afew lines of where you left off.
Ex has several features for dealing with more than one file at a
time. You can give it alist of files on the command line and use
the next (n) command to deal with each in turn. The next com¬
mand can also be given alist of file names, or apattern as used by
the shell to specify anew set of files to be dealt with. In general,
filenames in the editor may be formed with full shell metasyntax.
The metacharacter %is also available in forming fileneimes and is
replaced by the name of the current file.

a

u s e
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For moving text between files and within afile the editor has a
group of buffers, named athrough z. You can place text in these
named buffers and carry it over when you edit another file.
There is acommand &in ex which repeats the last substitute com¬
mand. In addition there is aconfirmed substitute command. You
give arange of substitutions to be done and the editor interac¬
tively asks whether each substitution is desired.
It is possible to ignore case of letters in searches and substitutions.
Ex also allows regular expressions which match words to be con¬
structed. This is convenient, for example, in searching for the
word "edit" if your document also contains the word "editor".
Ex has aset of options which you can set to tailor it to yoim lik¬
ing. One option which is very useful is the autoindent option
wldch allows the editor to automatically supply leading white
space to align text. You can then use the key as abacktab
and space and tab forward to align new code easily.
Miscellaneous useful features include an intelligent join (j) com¬
mand which supplies white space between joined lines automati¬
cally, commands <and >which shift groups of lines, and the ability
to filter portions of the buffer through commands such as sort.

O P T I O N S

The following invocation options are interpreted by ex:
—Suppress all interactive-user feedback. This is useful in pro¬

cessing editor scripts.
— v I n v o k e v i .

—t tag
Edit the file containing the tag and position the editor at its
d e fi n i t i o n .

—r file
Recover file after an editor or system crash. If file is not
specified alist of all saved files is printed.

—R Set readonly mode preventing accidentally overwriting the
fi l e .

- \ - c o m m a n d
Begin editing by executing the specified editor search or posi¬
tioning command.

—1 Set LISP mode; indenting appropriately for lisp code. The 0
{} [[ and 11 commands in vi are modified to have meaning for
l isp.

—X Set encryption mode; akey is prompted for allowing creation
or editing of an encr3T>ted file (see crypt{\)). This option is
dependent on the encryption module being installed and
linked on the system. Without the encr3^tion module, text is
unchanged.

The name argument indicates files to be edited.
E X S T A T E S
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C o m m a n d
Normal and initial state. Input prompted for by Your kill
character cancels partial command.

I n s e r t
Entered by a, iand c. Arbitrary text may be entered. Insert
is normally terminated by line having only .on it, or abnor¬
mally with an interrupt.

V i s u a l
Entered by vi, terminates with Qor

E X C O M M A N D N A M E S A N D A B B R E V I A T I O N S
abbrev	 ab	 n e x t
append	 a	 number
a r g s
change	 c	 preserve pre

CO	 print

u n a b b r e v
u n d o

n u n a

n u u

u n m a p
v e r s i o n
v i s u a l
w r i t e

a r u n m

v e

v ic o p y P
d e l e t e d p u t p u w

e d i t q u i t
r e a d
r e c o v e r

r e w i n d

x i te q X

yank
w i n d o w
e s c a p e
I s h i f t
pr int next
r e s u b s t
r s h i f t
s c r o l l

fUe f r e y a
global
i n s e r t
j o i n

r e cg z

Ir e w1

j s e t s e <

1 s h e l l
s o u r c e

m a s t o p
s u b s t i t u t e

E X C O M M A N D A D D R E S S E S
l ine n
c u r r e n t
l a s t
n e x t

previous
+ n n f o r w a r d

l i s t C Rs h
&m a p

m a r k
m o v e

s o

s t >

m s

next with pat
previous with pat
n b e f o r e x
Xthrough y
m a r k e d w i t h x
previous context

/patn

?pat
x - n

+ x , y
' x
/ /

% 1,$

I N I T I A L I Z I N G O P T I O N S
E X I N I T
$ H O M E / . e x r c
. / . e x Tc
s e t X
s e t n o ; c
s e t x — v a l

place set's here in environment var.
e d i t o r i n i t i a l i z a t i o n fi l e
e d i t o r i n i t i a l i z a t i o n fi l e
enable option
disable option
give value val
show changed options
show all options
show value of option x

s e t
s e t a l l
se t x1

M O S T U S E F U L O P T I O N S
a u t o i n d e n t
a u t o w r i t e

ignorecase
lisp

supply indent
write before changing files
in scanning
() {}are s-exp's
print ^I for tab, $at end
.I*special in patterns

a i
a w

i c

l i s t

magic
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n u m b e r l i n e s
m a c r o n a m e s w h i c h s t a r t . . .
s i m u l a t e s m a r t t e r m i n a l
c o m m a n d m o d e l i n e s
m a c r o n a m e s . . .

for <>, and input
to )and }as typed
show inser t mode in v i
stop updates during insert
v isua l mode l i nes
around end o f bu ffe r?
automatic line splitting

n u m b e r
paragraphs
r e d r a w
s c r o l l
s e c t i o n s
s h i f t w i d t h
s h o w m a t c h
s h o w m o d e
slowopen
w i n d o w

w r a p s c a n
wrapmarg in

n u

p a r a

s e c t
s w

s m

s m d
s l o w

w s

w m

S C A N N I N G PAT T E R N F O R M AT I O N
beginning of line
end of l ine
any character
beginning of word
end o f wo rd
any char in str
... not in str
... between xand y
any number of preceding

A

s

\ <
\ >
[str]
( ts t r j
l : c - y l
*

F I L E S

/usr/l ib/ex?.?strings
/us r / l i b / ex? .? recove r
/usr/lib/ex?.?preserve
/ u s r / l i b / * / *
$ H O M E / . e x r c
. / . e x r c
/ tmp/Ex /mnnn
/ tmp/Rxnnnnn
/usr/preserve

e r r o r m e s s a g e s
r e c o v e r c o m m a n d

preserve commemd
describes capabilities of terminals
editor startup file
editor startup file
editor temporary
named buffer temporary
preservation directory

S E E A L S O

awk(l), ed(l), edit(l), grep(l), sed(l), vi(l), curses(3X), term(4), ter-
minfo(4), crypt(l).
Text Editor (ex) in the Editing Guide.

W A R N I N G S A N D R E S T R I C T I O N S

The undo command causes all marks to be lost on lines changed
and then restored if the marked lines were changed.
Undo never c lea rs the bu f fe r mod ified cond i t i on .

The zcommand prints anumber of logical rather than physical
lines. More than ascreen full of output may result if long lines are
present.
File input/output errors do not print aname if the command line
t	 1option is used.
There is no easy way to do asingle scan ignoring case.
The editor does not warn if text is placed in named buffers and not
used before exiting the editor.
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Null characters are discarded in input files and cannot appear in
r e s u l t a n t fi l e s .

S U P P O R T S TAT U S
Supported. The crypt featinre is available only in the United States.

r s
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N A M E

expr —evaluate arguments as an expression
S Y N O P S I S

expr arguments
D E S C R I P T I O N

The arguments are taken as an expression. After evaluation, the
result is written on the standard output. Terms of the expression
must be separated by blanks. Characters special to the shell must
be escaped. Note that 0is returned to indicate azero value, rather
than the null string. Strings containing blanks or other special
characters should be quoted. Integer-valued arguments may be
preceded by aunary minus sign. Internally, integers are treated as
32-bit, 2's complement numbers.
The operators and keywords are listed below. Characters that need
to be escaped are preceded by abackslash. The list is in order of
increasing precedence, with equal precedence operators grouped
within {} symbols.
expr \| expr

returns the first expr if it is neither null nor 0, otherwise
returns the second expr.

expr \& expr
returns the first expr if neither expr is null or 0, otherwise
re tu rns 0 .

expr {=, \>, \>=, \<, \<=, != }expr
returns the result of an integer comparison if both argu¬
ments are integers, otherwise retiums the result of alexical
comparison.

expr {+, —}expr
adds or subtracts integer-valued arguments.

expr {\*, /, %}expr
multiplies, divides, or remainders of the integer-valued
arguments.

e x p r : e x p r
The matching operator :compares the first argument with
the second argument which must be aregular expression;
regular expression syntax is the same as that of ed{l),
except that all patterns are anchored (i.e., begin with
and, therefore, ^is not aspecial character in that context.
Normally, the matching operator returns the number of
characters matched (0 on failure). Alternatively, the \(...\)
pattern symbols can be used to return aportion of the
first argument.

E X A M P L E S

1 . a = ' e x p r $ a + 1 '
adds 1 to the she l l var iab le a .

2. #'For $a equal to either "/usr/abc/file'' or just "file"'
expr $a :'.♦/\(.*\)' \| $a

returns the last segment of apath name (i.e., file). Watch

- 1 -
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out for /alone as an argument: expr will take it as the
division operator (see RESTRICTIONS below).

3. #Abetter representation of example 2.
expr //$a :

The addition of the II characters eliminates any ambiguity
about the division operator and simplifies the whole
expression.

4. expr $VAR :
re tu rns t he number o f cha rac te r s i n $VAR.

S E E A L S O

ed(l), sh(l).
E X I T C O D E

As aside effect of expression evaluation, expr returns the follow¬
ing exit values:

if the expression is neither null nor 0
if the expression is null or 0
for invalid expressions.

0
1
2

D I A G N O S T I C S

s y n t a x e r r o r
for operator/operand errors

non-numeric argument
if arithmetic is attempted on such astring

R E S T R I C T I O N S

After argument processing by the shell, expr cannot tell the differ¬
ence between an operator and an operand except by the value. If
$a is an =, the command:

exp r $a = ^ = /

l ooks l i ke :

e x p r = = =

as the arguments are passed to expr (and they are all taken as the
=operator). The fol lowing works:

e x p r X $ a = X =
S U P P O RT S TAT U S

Supported.

- 2 -



F77( l )F 7 7 ( l )

N A M E

f77 —Fortran 77 compiler
S Y N O P S I S

£77 Ioptions ]files
D E S C R I P T I O N

F77 is the UNIX Fortran 77 compiler; it accepts several types of
file arguments:

Arguments whose names end with .£ are taken to be Fortran
77 source programs; they are compiled and each object pro¬
gram is left in the current directory in afile with the same
name as the source, with .o substituted for .£.

Arguments whose names end with .r or .e are taken to be
RATFOR or EFL source programs, respectively; these are first
transformed by the appropriate preprocessor, then compiled
by /77, producing .o files.
In the same way, arguments whose names end with .c or .s
are taken to be Cor assembly source programs and are com¬
piled or assembled, producing .o files.

O P T I O N S

The following options have the same meaning as in cc(l) (see ld{l)
for link editor options):

Suppress link editing and produce .o files for each
source fi le .
Prepare object files for profiling (see prof{l)).
Invoke an object-code optimizer.
Compi le the named programs and leave the
assembler-language output in corresponding files
whose names are suffixed with .s. (No .o files are
created.)
Name the final output file output, instead of a.out.
In systems without floating-point hardware, use aver¬
sion of f77 that handles floating-point constants and
links the object program with the floating-point inter¬
preter.
Generate additional information needed for the use of
s d b ( \ ) .

— c

- P
- O
- S

— o o u t p u t
- t

- g

The following options are peculiar to /77:

Compile DO loops that are performed at least once if
reached. (Fortran 77 DO loops are not performed at all
if the upper limit is smaller than the lower limit.)
Same as —onetrip.
Suppress extensions which enhance Fortran 66 compa¬
t ib i l i t y.
Generate code for run-time subscript range-checking.
Treat upper and lower cases as separate. F77 is nor¬
mally ano-case language (i.e. ais equal to A).
Make the default t3qie of avariable undefined, rather
than using the default Fortran rules.

—onetrip

- 1
- 6 6

- C
- U

— u
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Provide diagnostics for each process during compila¬
t i o n s .

Suppress all warning messages.
Apply EFL and RATFOR preprocessor to relevant files,
put the result in files with suffix .of. (No .o files are
created.)
Apply the M4 preprocessor to each EFL or RATFOR
source file before transforming with the ratfor(\)
efl(l) processors.
Use the remaining characters in the argument
EFL flag argument whenever processing a.e file.
Use the remaining characters in the argument
RATFOR flag argument whenever processing a.r file.

Other arguments are taken to be either link-editor option argu¬
ments or /77-compilable object programs (typically produced by an
earlier run), or libraries of /77-compilable routines. These
^ams, together with the resiilts of any compilations specified,
linked (in the order given) to produce an executable program with
the de fau l t name a .ou t .

— v

— w

- F

— m

o r

- E a s a n

- R a s a

p r o -
a r e

F I L E S

file.[fresc]
fi l e . o
a . o u t

./fort^id].?
/usr/lib/f77passl
/usr/lib/f77pass2
/ l i b / c2
/ u s r / l i b / l i b F 7 7 . a
/ u s r / l i b / l i b I 7 7 . a
/ l i b / l i b c . a

input file
object file
linked output
temporary
compiler
pass2
optional optimizer
intrinsic function library
Fortran I/O library
Cl ibrary

S E E A L S O

FORTRAN in the Programming Guide.
asa(l), cc(l), fsplit(l), ld(l), m4(l), prof(l), ratfor(l).

D I A G N O S T I C S

The diagnostics produced by f77 are self-explanatory. Occasional
messages may be produced by the link editor W(l).

S U P P O R T S T A T U S

Not supported.
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N A M E
f a c t o r — f a c t o r a n u m b e r

S Y N O P S I S
factor [number ]

D E S C R I P T I O N

When factor is invoked without an argument, it waits for anumber
to be tjmed in. If you enter apositive number less than (about
7,2Xldr̂ ) it factors the number and prints its prime factors; each
one is printed the proper number of times. Then it waits for
another number. I t ex i ts i f i t encounters azero or any non¬
n u m e r i c c h a r a c t e r.

If factor is invoked with an argument, it factors the number as
above and then ex i ts .

The maximum time to factor is proportional to the square root of
the number and occurs when the number is prime or the square of
ap r ime .

D I A G N O S T I C S
O u c h

Input out of range or invalid input.
S U P P O R T S TAT U S

Supported.
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N A M E

file —determine file type
S Y N O P S I S

file [—c ][—f ffile 1[—m mfile ]name
D E S C R I P T I O N

File performs aseries of tests on each name in an attempt to clas¬
sify the type of the file. If name appears to be an ASCII file, file
examines the first 512 bytes and tries to guess its language. If an
argument is an executable a.out file, file prints the version stamp,
provided it is greater than 0(see /d(l)).
File uses the file /etc/magic to identify any file that contains a
numeric or string constant that indicates its type. Commentary at
the beginning of /etc/magic explains its format.

O P T I O N S

- i f fi l e
The ffile file contains the names of the files to be examined.

—mmfi le
The mfile file is an alternate magic file.

—c Check the magic file for format errors and suppress file typ¬
i n g .

F I L E S

/etc/magic
S U P P O R T S T A T U S

Supported.
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N A M E
fi n d — fi n d fi l e s

S Y N O P S I S
find path-name-list expression

DESCRIPTION	 u 1 .
Find recursively descends the directory hierarchy for each path
name in the path-name-list (i.e., one or more path names) seeking
files that match aboolean expression written in the primaries
given below.
In the descriptions, the argument n
where +n means more than n, —n means less than n, and nmeans
exactly n.
In the descriptions for atime, mtime and ctime, the current date is

is used as adecimal integer

0 .

—name file
True if file matches the current file name. Normal shell argu¬
ment syntax may be used if escaped (watch out for I, ?, and
* ) .

— p e r m o n u m
True if the file permission flags exactly match the octal
number onum (see chmodil)). If onum is prefixed by aminus
sign, more flag bits (017777, see stat{2)) become significant
and the flags are compared.

—type c
True if the type of the file is c, where cis b, c, d, p, or ffor
block special file, character special file, directory, fifo (pipe),
or plain file respectively.

— l i n k s n
True if the file has nlinks.

- u s e r u n a m e

True if the file belongs to the user unarrie. If una.me is
numeric and does not appear as alogin name in the
/etc/passwd file, it is taken as auser ID.

- g r o u p g n o m e
True if the file belongs to the group gname. If gnome is
numeric and does not appesu* in the /etc/group file, it is taken
as agroup ID.

—size n[c]
True if the file is nblocks long (512 bytes per block). If nis
followed by ac, the size is in cheiracters.

— a t i m e n
True if the file has been accessed in ndays. The access time
of directories in path-name-list is changed by find itself.

— m t i m e n
True if the file has been modified in ndays.

—ct ime n
True if the file has been changed in ndays,

—exec cmd
True if the executed cmd returns azero value as exit status.
The end of cmd must be punctuated by an escaped semicolon.
Acommand argument {} is replaced by the current path

- 1 -
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n a m e ,

— o k c m d

Like —exec except that the generated command line is
printed with aquestion mark first, and is executed only if the
user responds by entering y.

—pr in t
^Always true; prints the current path name.

—cpio device
True when the device specified by device can be opened and
written to. This option writes the current file on device in
cpio (A) format (5120 byte records). The current file is written
out in cpio copy out mode (i.e. cpio —o with no options),

—newer file
True if the current file has been modified more recently than
the argument file.

—depth
Always true; causes descent of the directory hierarchy to be
done so that all entries in adirectory are acted on before the
directory itself. This can be useful when find is used with
cpio(l) to transfer files that are contained in directories
without write permission.

(expression )
True if the parenthesized expression is true (parentheses
special to the shell and must be escaped).

a r e

The primaries may be combined using the following operators (in
order of decreasing precedence):
●The negation of aprimary (! is the unary not operator),
●Concatenation of primaries (the and operation is implied by the

juxtaposition of two primaries).
●Alternation of primaries (—o is the or operator).

E X I T C O D E

The exit status of find indicates normal or abnormal termination
on the command, not whether or not anything was found which
satisfies expression.

E X A M P L E S

To remove all files in .(dot) named *,o that have not been accessed
f o r a w e e k :

find .—name '^.o' —atime +7 —exec rm {} \;
To list all plain files that have not been modified for 31 days in the
dir directory:

find dir —type f—mtime +31 —exec Is —Id "{}" \;
To find all files in the current directory which contain word:

find .—type f—print|xargs grep —n 'word'
F I L E S

/etc/passwd
/etc/group

SEE ALSO

chmod(l), cpio(l), sh(l), test(l), stat(2), cpio(4), fs(4).
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S U P P O RT S TAT U S
Supported.
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N A M E

fsplit —split f77 or ratfor files
S Y N O P S I S

fspUt options files
D E S C R I P T I O N

Fsplit splits the named file(s) into separate files, with one pro¬
cedure per file. Aprocedure includes blockdata, function, main,
program, and subroutine program segments. Procedure Xis put in
file X.i, X.r, or X.e depending on the language option chosen, with
the following exceptions: main is put in the file MAIN.[efr] and
unnamed blockdata segments in the files blockdataN\eh] where N
is aunique integer value for each file.

O P T I O N S
If no options are chosen, the language is assumed to be f77.
—f Denotes that input files are f77.
—r Denotes that input files are ratfor.
—e Denotes that input files are Efl.
—s Strips f77 input lines to 72 or fewer characters with trailing

b lanks r emoved .

S E E A L S O

csplit(l), f77(l), ratfor(l), split(l).
S U P P O RT S TAT U S

Not supported.
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N A M E

graphical device routines andhpd, erase, hardcopy, tekset, td
fi l t e r s

S Y N O P S I S

hpd [—options] [GPS file ...]
e r a s e

hardcopy

td [-eum] [GPS file . . . ]
D E S C R I P T I O N

All of the commands described below reside in /usr/bin/graf (see
gropAics(lG)).

Hpd translates aGPS (see gps(4)), to instructions for the
Hewlett-Packard 7221A Graphics Plotter. Aviewing
window is computed from the maximum and minimum
points in file unless the —u or —r option is provided. If
no file is given, the standard input is assumed. Options

h p d

a r e :

Select character set n, nbetween 0and 5(see the
HP7221A Plotter Operating and Programming
Manual, Appendix A).
Select pen numbered n, nbetween 1and 4
i n c l u s i v e .

Window on GPS region n, nbetween 1and 25
i n c l u s i v e .

Slant characters ndegrees clockwise from the vert¬
ica l .

Window on the ent i re GPS un iverse,

xdn Set xdisplacement of the lower left corner of the
viewport to ninches,

xvn Set width of viewport to ninches,
ydn Set ydisplacement of the lower left corner of the

viewport to ninches.
y\n Set height of viewport to ninches.
E r a s e s e n d s c h a r a c t e r s t o a T E K T R O N I X 4 0 1 0 s e r i e s
storage terminal to erase the screen,

hardcopy When issued at aTEKTRONIX display terminal with a
hard copy unit, hardcopy generates ascreen copy on the
u n i t .

Te k s e t s e n d s c h a r a c t e r s t o a T E K T R O N I X t e r m i n a l t o
clear the display screen, set the display mode to alpha,
and set characters to the smal lest font .

Td translates aGPS to scope code for aTEKTRONIX
4010 series storage terminal. Aviewing window is com¬
puted from the maximum and minimum points in file
unless the —u or —r option is provided. If no file is

c n

p n

r n

s n

u

e r a s e

t e k s e t

t d
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given, the standard input is assumed. Options are:
eDo not erase screen before initiating display,
rn D isp lay GPS reg ion n , hbe tween 1and 25

i n c l u s i v e ,

uDisplay the entire GPS universe.
S E E A L S O

ged(lG), graphics(lG), gps{4).
S U P P O R T S TAT U S

Not supported.
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N A M E

ged —graphical editor
S Y N O P S I S

ged l-euRrn] [GPS file ...]
D E S C R I P T I O N

Ged is an interactive graphical editor used to display, construct,
and edit GPS files on TEKTRONIX 4010 series display terminals.
If aGPS file(s) is specified, ged reads it into an internal display
buffer and displays the buffer. The GPS in the buffer can then be
edited. If —is given as afile name, ged reads aGPS from the
standard input.
AGPS file is composed of instances of three graphical objects:
lines, arc, and text. Arc and lines objects have astart point, or
object-handle, followed by zero or more points, or point-handles.
Text has only an object-handle. The objects are positioned within
aCartesian plane, or universe, having 64K (—32K to +32K) points,
or universe-units, on each axis. The universe is divided into 25
equal sized areas called regions. Regions are arranged in five rows
of five squares each, numbered 1to 25 from the low6r left of the
universe to the upper right.
Ged maps rectangular areas, called windows, from the universe
onto the display screen. Windows allow the user to view pictures
from different locations and at different magnifications. The
universe-window is the window with minimum magmfication, i.e.
the window that views the entire universe. The home-window is
the window that completely displays the contents of the display
b u f f e r .

O P T I O N S

Ged accepts the following command line options:
Do not erase the screen before the initial display.
Display region number n.
Display the entire GPS universe.
Restricted shell invoked on use of !.

e

x n

u

R

C O M M A N D S
Ged commands are entered in stages. Typically each stage ends
with a<cr> (return). Prior to the final <cr> the command may be
aborted by pressing rubout. The input of astage may be edited
during the stage using the erase and kill characters of the calling
shell. The prompt ♦indicates that ged is waiting at stage 1.

Each command consists of asubset of the following stages:
1 . C o m m a n d l i n e

Acommand name followed by argument(s) followed by
a<cr>. Acommemd name is asingle character. Com¬
mand arguments are either option(s) or afilename.
Options are indicated by aleading —.
Asequence of characters terminated by an unescaped
<cr>. (120 lines of text maximum.)

2 . T e x t

- 1 -
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3 . P o i n t s Asequence of one or more screen locations (maximum
of 30) indicated either by the terminal crosshairs or by
name. The prompt for entering points is the appear¬
ance o f t he c rossheu rs . When the c rossha i r s a re v i s i¬
ble, entering:

(space) enters the current location as apoint.
The point is identified with anumber,

enters the previous point numbered n.

s p

labels the last point entered with the upper case
l e t t e r x .

enters the point labeled jc.

> x

establishes the previous points as the current
points. At the start of acommand the previous
points are those locations given with the previ¬
o u s c o m m a n d ,

echoes the current points.

enters the point numbered nfrom the previous
poin ts .
erases the last point entered,
erases all of the points entered.

Asingle location, entered by pressing <cr> or by using
the operator, and indicated with a♦.

n

4 . P i v o t

5 . D e s t i n a t i o n
Asingle location entered by pressing <cr> or by using

C O M M A N D S U M M A R Y

In the summary, characters entered by the user are printed in bold.
Command stages are printed in italics. Arguments surrounded by
brackets ((]) are optional. Parentheses surrounding arguments
separated by or means that exactly one of the arguments must be
given.

C o n s t r u c t c o m m a n d s :
A r c

B o x

C i r c l e

H a r d w a r e

L i n e s

T e x t

[—echo,style, weight] points
[—echo,style, weight] points
[—echo,style, weight] points
[—echo] text points
[—echo,style, weight] points
[—angle,echo,height,mid-point,right-
point,text,weight] text points

E d i t c o m m a n d s :

- 2 -
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(—(universe or view) or points )
[-angle,echo,height,style,weight] (-(universe or
view) or points )
[—echo,points,x] points pivot destination
[—echo,points,x] points pivot destination
[—angle,echo,kopy,x] points pivot destination
[—echo,factor,kopy,x] points pivot destination

D e l e t e

E d i t

K o p y
M o v e

R o t a t e

Sca le

V i e w c o m m a n d s :
c o o r d i n a t e s

e r a s e

new-display
object-handles
point-handles

po in ts

(—(universe or view) or points )
(—(labeled-points or universe or view) or
points )
(—(home or universe or region) or [—x]
pivot destination )
[—view! points
[—out] points

v i e w

X

z o o m

O t h e r c o m m a n d s :
quit or Quit
r e a d [—angle,echo,height,mid-point,right-

point,text, weight] file-name [destination]
[-angle,echo,factor,height,kopy,mid-point,points,
right-point,style,text,weight,x]
file-name

s e t

w r i t e

I c o m m a n d
9

Command options:	 .
Options specify parameters used to construct, edit, and view
graphical objects. If aparameter used by acommand is not
specifed as an option, the default value for the parameter is used
(see set below). The format of command options is

—option \,option ]

where option is keyletter[value]. Flags take on the values of true
false indicated by +and -respectively. If no value is given

with aflag, true is assumed.

Object options:

o r
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anglen
echo

f a c t o r n

heightn

Angle of ndegrees.

When true, echo additions to the display buffer.
Set scale factor to npercent.
S e t h e i g h t o f t e x t t o n u n i v e r s e - u n i t s
(0<n<1280).

When true, copy rather than move.
When true, use mid-point to locate text string.
When true, operate on points; otherwise operate
on objects.

When true, use right-point to locate text string.
Set line style to one of following types:

s o l i d
d a s h e d
d o t - d a s h e d
d o t t e d
long-dashed

When false, outline text strings rather than draw
t h e m .

Set line weight to one of following types:
n a r r o w

m e d i u m
b o l d

kopy
mid-point
po in ts

right-point
styletype

s o

d a
d d
d o
I d

t e x t

weighttype
n

m

b

Area options:
h o m e Refe rence the home-w indow.

Reduce magnification.
Reference region n.
Re fe rence the un i ve rse -w indow.

Reference those objects currently in view.
Indicate the center of the referenced area.

o u t

regionn
u n i v e r s e

v i e w

X

C O M M A N D D E S C R I P T I O N S
C o n s t r u c t c o m m a n d s :

A r c a n d L i n e s
behave similarly. Each consists of acommand line followed
by points. The first point entered is the object-handle. Suc¬
cessive points are point-handles. Lines connect the handles in
numerical order. Arc fits acurve to the handles. Currently, a
maximum of 3points fit with acircular arc.

Box and C i r c l e
are special cases of Lines and Arc, respectively. Box gen¬
erates arectangle with sides parallel to the universe axes. A
diagonal of the rectangle connects the first point entered with
the last point. The first point is the object-handle. Point-
handles are created at each of the vertices. Circle generates a
circular arc centered about the point numbered zero and

- 4 -
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passing through the last point. The circle's object-handle
coincides with the last point. Apoint-handle is generated 180
degrees around the circle from the object-handle.

Te x t a n d H a r d w a r e
generate text objects. Each consists of acommand line, text
and points. Text is asequence of characters delimited by
<cr>. Multiple lines of text may be entered by preceding acr
with abackslash. The Text command creates software gen¬
erated cheiracters. Each line of software text is treated as a
separate text object. The first point entered is the object-
handle for the first line of text. The Hardware command
sends the characters in text uninterpreted to the terminal.

E d i t c o m m a n d s :
Edit commands operate on portions of the display buffer called
defined areas. Adefined area is referenced either with an area
option or interactively. If an area option is not given, the perime¬
ter of the defined area is indicated by points. If no point is entered,

gmnll defined area is built around the location of the <cr>. This is
useful to reference asingle point. If only one point is entered, the
location of the <cr> is taken in conjunction with the point to indi¬
cate adiagonal of arectangle. Adefined area referenced by points
is outlined with dotted lines.
D e l e t e

a

removes all objects whose object-handle lies within adefined
area. The universe option removes all objects and erases the
s c r e e n .

E d i t
modifies the parameters of the objects within adefined area.
Parameters that can be edited are:

angle angle of text
height height of text
style style of lines and arc
weight weight of lines, arc, and text.

Kopy (or Move)
copies (or moves) object- and/or point-handles within adefined

by the displacement from the pivot to the destination.a r e a

R o t a t e

rotates objects within adefined area around the pivot. If the
kopy flag is true then the objects are copied rather than
m o v e d .

S c a l e
scales point displacements from the pivot by factor percent
for objects whose object-handles are within adefined area. If
the kopy flag is true then the objects are copied rather than
m o v e d .

V i e w c o m m a n d s :
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c o o r d i n a t e s

prints the location of point(s) in universe- and screen-units.
e r a s e

clears the screen (but not the display buffer),
new-display

erases the screen then displays the display buffer,
object-handles (or point-handles)

labels object-handles (and/or point-handles) that lie within the
defined area with O(or P). point-handles identifies labeled
points when the labeled-points flag is true.

v i e w

moves the window so that the universe point corresponding
to the pivot coincides with the screen point corresponding to
the destination. Options for home, universe, and region
display particular windows in the universe.

X

indicates the center of adefined area. Option view indicates
the center of the screen.

z o o m

decreases or increases the magnification of the viewing win¬
dow based on the defined area. For increased magnification,
the window is set to circumscribe the defined area. For a
decrease in magnification the current window is inscribed
wi th in the defined a rea .

O t h e r c o m m a n d s :
quit or Quit

exits from ged. Quit responds with ?if the display buffer has
not been wr i t ten s ince the las t mod ifica t ion .

r e a d
inputs the contents of afile. If the file contains aGPS it is
read directly. If the file contains text it is converted into text
object(s). The first line of atext file begins at destination.

s e t

when given option(s) resets default parameters, otherwise it
prints current default values.

w r i t e

outputs the contents of the display buffer to afile,
escapes ged to execute aUNIX system command,
lists ged commands.

j

?

S E E A L S O

gdev(lG), graphics(lG), sh(l), gps(4).
Graphics Editor in the Programming Guide.

S U P P O R T S T A T U S

Not supported.
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N A M E

get —get aversion of an SCCS file
S Y N O P S I S

get [—rSID] [—ccutoff] [—ilist] [—xlist] [—wstring] [—aseq-no.]
[-k] [-e] (-l[p]l [-p] [-m] t-n] [-s] [-b] [-g] [-t] file ...

D E S C R I P T I O N

Get generates an ASCII text file from each named SCCS file accord¬
ing to the specifications given by its optional arguments, which
begin with —. The options may be specified in any order, but all
options apply to all named SCCS files. If adirectory is named, get
behaves as though each file in the directory were specified as a
named file, except that non-SCCS files (last component of the path
name does not begin with s.) and unreadable files are silently
ignored. If aname of —is given, the standard input is read; each
line of the standard input is assumed to be the name of an SCCS
file to be processed.
The generated text is normally written into afile called the g-file
whose name is derived from the SCCS file name by simply remov¬
ing the leading s.; (see also FILES, below).

O P T I O N S

Each of the options is explained below as though only one SCCS file
is to be processed, but the effects of any option apply indepen¬
dently to each named file.

Indicates the 5CCS IDentification string (SID) of the
version (delta) of an SCCS file to be retrieved. Table 1
below shows, for the most useful cases, what version of
an SCCS file is retrieved (as well as the SID of the ver¬
sion to be eventually created by delta(l) if the —e
option is also used), as afunction of the SID specified.
Denotes the cutoff date-time, in the form:

YY[MM[DD(HH[MM[SS]]]]]
No changes (deltas) to the SCCS file which were created
after the specified cutoff date-time are included in the
generated ASCII text file. Units omitted from the date¬
time default to their maximum possible values; that is,
—c7502 is equivalent to —c750228235959. Any number
of non-numeric characters may separate the various two
digit pieces of the cutoff date-time. This feature allows
one to specify acutoff date in the form:

-C77/2/2 9:22:25.

Note that this implies that one may use the %E% and
%U% identification keywords (see below) for nested
gets within, say the input to asend(\C) command:

!get c%E% %U%" s .fi le
Indicates that the get is for the purpose of editing or
making achange (delta) to the SCCS file via asubse¬
quent use of deltail). The —e option used in aget for a
particular version (SID) of the SCCS file prevents further

- r S I D

—ccutoff

A /

— e
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gets for editing on the same SID until delta is executed
or the j(joint edit) flag is set in the SCCS file (see
admind)). Concurrent use of get -e for different SIDs
is always aUowed.
If the g-file generated by get with an —e option is
accidentally ruined in the process of editing it, it may
be regenerated by re-executing the get command with
the —k option in place of the —e option.
SCCS file protection specified via the ceiling, floor, and
authorized user list stored in the SCCS file (see
admind)) are enforced when the —e option is used.
Used with the —e option to indicate that the new delta
should have an SID in anew branch as shown in
Table 1. This option is ignored if the bflag is not
present in the file (see admind)) or if the retrieved delta
is not aleaf delta. (A leaf delta is one that has no
cessors on the SCCS file tree.)
Note: Abranch delta may always be created from
non- leaf de l ta .

Includes alist of deltas in the creation of the generated
file. The list has the following syntax:

<list> ::=
<range>

SID, the SCCS Identification of adelta, may be in any
form shown in the SID Specified column of Table 1.
Partial SIDs are interpreted as shown in the SID
Retrieved column of Table 1.

Excludes alist of deltas in the creation of the generated
file. See the —i option above for the list format.
Suppresses replacement of identification keywords (see
below) in the retrieved text by their value. The —k
option is implied by the —e option.
Writes adelta summary into an l-file. If —Ip is used
then an l-file is not created; get writes the delta
mary on the standard output instead. See FILES for
the format of the l-file.
Writes the text retrieved from the SCCS file on the stan¬
dard output. No g-file is created. All output which
maUy goes to the standard output goes to file descrip¬
tor 2instead, unless the —s option is used, in which
case it disappears.
Suppresses all output normally written on the standard
output. However, fatal error messages (which always
go to file descriptor 2) are unaffected.
Precedes each text line retrieved from the SCCS file by
the SID of the delta that inserted the text line in the
SCCS file. The format is: SID, followed by ahorizontal
tab, followed by the text line.

- b

s u c -

a

— H i s t

<range> <list> ,<range>
= S I D S I D - S I D

— x l i s t

- k

- l [ p ]
s u m -

- P

n o r -

— s

— m
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Precedes each generated text line with the %M% iden¬
tification ke)fword value (see below). The format is:
%M% value, followed by ahorizontal tab, followed by
the text line. When both the —m and —n options are
used, the format is: %M% value, followed by ahorizon¬
tal tab, followed by the —m option generated format.
Suppresses the actual retrieval of text from the SCCS
file. It is primarily used to generate an I-file, or to ver¬
ify the existence of aparticular SID.
Accesses the most recently created delta in agiven
release (e.g., —rl), or release and level (e.g., —rl.2).

—wstring Substitute string for all occurances of %W% when get-
ing the file.

—aseq-no. Retrieves the delta sequence number of the SCCS file
delta (version) (see sccsfile{5)). This option is used by
the com6(l) command. If both the —r and —a options
are specified, the —a option is used. Care should be
taken when using the —a option in conjunction with the
—e option, as the SID of the delta to be created may
not be what one expects. The —r option can be used
with the —a and —e options to control the naming of
the SID of the delta to be created.

— n

- g

- t

S C C S I D E N T I F I C A T I O N S T R I N G

For each file processed, get prints the SID being accessed and the
number o f l i nes re t r i eved f rom the SCCS fi le on the s tandard ou t¬
put .
If the —e option is used, the SID of the delta to be made appears
after the SID accessed and before the number of lines generated. If
there is more than one named file or if adirectory or standard
input is named, get prints each file name (preceded by anew-line)
before processing it. If the —i option is used, get lists included del¬
tas following the notation Included', if the —xoption is used,
excluded deltas are listed following the notation Excluded.

- 3 -
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TABLE 1. Determination of SCCS Identification String
I

SID'	 —b Keyletter
Specified Used®

O t h e r
C o n d i t i o n s

S ID o f De l ta
R e t r i e v e d t o b e C r e a t e d

S I D

6
R d e f a u l t s t o m R m R . m L m R . ( n i L + l )n o n e n o

6 R d e f a u l t s t o m R m R . m L mR.mL. (mB + l ) . ln o n e y e s

r ! FR > m R m R . m LR n o

R = m R m R . m L m R . ( m L + l )R n o

R > m R m R . m L m R . m L . ( m B + l ) . lR y e s
R = m R m R . m L mR.mL. (mB + l ) . lR y e s
R < m R a n d
R d o e s n o t e x i s t hR.mL^ hR.mL.(mB +1). 1R

Trunk succ.^
in re lease >R
a n d R e x i s t s

R . m L R.mL. (mB + l ) . lR

N o t r u n k s u c c .

N o t r u n k s u c c .
T c n R ; ( L + 1 )T T U n o

R . L R.L . (mB + l | . lR . L y e s
Tr u n k s u c c .
i n r e l e a s e s RR . L R . L R . L . ( m B + l ) . l

J N o b r a n c h s u c c .l O I E f K . L . B . m S K . L . B . ( m S + l )n o

No b ranch succ . R.L.B.mS R.L. (mB +l ) . lR . L . B y e s

No branch succ.	 K.L.B.S	 K . L . B . ( f c > - H )
No branch succ.	 R.L.B.S	R . L . ( m B + l ) . l

R.L.B.S	R . L . ( m B + l ) . l

R . L . B . S n o

R . L . B . S y e s
R . L . B . S Branch succ .

R, L, B, and Sare the release ,level, branch, and sequence
components of the SID, respectively; mmeans maximum.
Thus, for example, R.mL means the maximum level number
within release R; R.L.(mB+l).l means the first sequence
number on the new branch (i.e., maximum branch number
plus one) of level Lwithin release R. Note that if the SID
specified is of the form R.L, R.L.B, or R.L.B.S, each of the
specified components must exist.
hR is the highest existing release that is lower than the speci¬
fied, nonexistent, release R.
Forces creation of the first delta in anew release.
Su cc esso r.
The —b option is effective only if the bflag (see admin (\)) is
present in the file. An entry of —means irrelevant.
Applies if the d(default SID) flag is not present in the file. If
the dflag is present in the file, then the SID obtained from
the dflag is interpreted as if it had been specified on the
command line. Thus, one of the other cases in this table
applies.

I D E N T I F I C A T I O N K E Y W O R D S

Identifying information is inserted into the text retrieved from the
SCCS file by replacing identification keywords with their value
wherever they occur. The following keywords may be used in the
text stored in an SCCS file:

1

2

3
4
5

6
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Keyword Value	 . v r - i
%M%	 Module name: either the value of the mflag mthe me

(see admin{\)), or if absent, the name of the SCCS file
with the leading s. removed.
SCCS identification (SID) (%R%.%L%.%B%.%S%) of
the re t r i eved tex t .
Release.
L e v e l .
B r a n c h .
Sequence.
Current date (YY/MM/DD).
Current date (MM/DD/YY).
Current time (HH:MM:SS).
Date newest applied delta was created (YY/MM/DD).
Date newest applied delta was created (MM/DD/YY).
Time newest applied delta was created (HH:MM:SS).
Module t5q>e: value of the tflag in the SCCS file (see
admin( \ ) ) .
SCCS file name.
Fully qualified SCCS file name.
The value of the qflag in the file (see admm(D).
Current line number. This option is intended for identi¬
fying messages output by the program. It is not
intended to be used on every line to provide sequence
n u m b e r s .
The 4-character string @(H) recognizable by whatd).
Ashorthand notation for constructing what{\) strings

fi l e s .

% I %

% R %
% L %
% B %
% S %
% D %
% H %
% T %
% E %
% G %
% U %
% Y %

% F %
% P %
%Q%
% C %

% Z %
% W %

f o r t h e U N I X s y s t e m p r o g r a m
%W% =%Z%%M%<horizontal-tab>%I%
Another shorthand notation for constructing what{\)
s t r i n g s f o r
%A% =%Z%%Y% %M% %!%%Z%

% A %
files .n o n - U N I X s y s t e m p r o g r a m

F I L E S
Several auxiliary files may be created by get. These files are
known generically as the g-file, I-file, p-file, and z-file. The letter
before the hyphen is called the tag. An auxiliary file name is
formed from the SCCS file name: the last component of all SCCS
file names must be of the form s.module-name, the auxiliary files
are named by replacing the leading swith the tag. The g-file is an
exception to this scheme: the g-file is named by removing the s.
prefix. For example, for s.xyz.c, the auxiliary file names would be
xyz.c, Lxyz.c, p.xyz.c, and z.xyz.c, respectively.
The g-file, which contains the generated text, is created in the
current directory (unless the —p option is used). Ag-file is created
in all cases, whether or not any lines of text were generated by the
get. It is owned by the real user. If the —k option is used or
implied its mode is 644; otherwise its mode is 444. Only the real

need have write permission in the current directory.
The l-file contains atable showing which deltas were applied in
generating the retrieved text. The l-file is created in the current
directory if the —1 option is used; its mode is 444 and it is owned

u s e r
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by the real user. Only the real user need have write permission in
the current directory.
Lines in the l-file have the following format:

Ablank character if the delta was applied;
* o t h e r w i s e .

Ablank character if the delta was applied or was not
applied and ignored;
♦if the delta was not applied and was not ignored.
Acode indicating aspecial reason why the delta was or
was not applied:

I : I n c l uded .
X : E x c l u d e d .
C: Cut off (by a—c option).

a .

b .

c .

d . B l a n k ,
sees identification (SID).
Ta b c h a r a c t e r.

Date and time (in the form YY/MM/DD HH:MM:SS) of
c r e a t i o n .
B l a n k .

e .

f .
g -

h .
i. Login name of person who created delta.
The comments £ind MR data follow on subsequent lines,
indented one hor izon ta l tab charac te r. Ab lank l ine te r¬
minates each entry.

The p-file is used to pass information resulting from aget with an
—e option along to delta. Its contents are also used to prevent a
subsequent execution of get with an —e option for the same SID
until delta is executed or the joint edit flag, j, (see admin(\)) is set
in the SCCS file. Get creates the p-file in the directory containing
the SCCS file; the effective user must have write permission in that
directory. Its mode is 644 and the effective user owns it. The for¬
mat of the p-file is; the retrieved SID, followed by ablank, fol¬
lowed by the SID that the new delta will have when it is made, fol¬
lowed by ablank, followed by the login name of the reed user, fol¬
lowed by ablank, followed by the date-time the get was executed,
followed by ablank and the —i option argument if it was present,
followed by ablank and the —x option argument if it was present,
followed by anew-line. There can be an arbitrary number of lines
in the p-file at any time; no two lines can have the same new delta
S I D .

The z-file serves as alock-out mechanism against simultaneous
updates. Its contents are the binary (2 bytes) process ID of the
command (i.e., get) that created it. The z-file is created in the
directory containing the SCCS file for the duration of get. The
same protection restrictions as those for the p-file apply for the z-
file. The z-file is created mode 444.

S E E A L S O

admin(l), delta(l), help(l), prs(l), what(l), sccsfile(4).
Source Code Control System User Guide in the Support Tools
G u i d e .
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D I A G N O S T I C S

Use help(\) for explanations.
R E S T R I C T I O N S

If the effective user has write permission (either explicitly or impli¬
citly) in the directory containing the SCCS files, but the real user
does not, then only one file may be named when the —e option is
used .

S U P P O R T S T A T U S

Supported.
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N A M E

getopt —parse command options
S Y N O P S I S

set	 '^getopt optstring
D E S C R I P T I O N

Getopt is used to break up options in command lines for easy pars-
ing by shell procedures and to check for valid options. Optstring
is astring of recognized option letters (see getopt(ZC))\ if aletter is
followed by acolon, the option is expected to have an argument
which may or may not be separated from it by white space. The
special option	 is used to delimit the end of the options. If it is
not used explicitly, getopt generates it; in either case, getopt
places it at the end of the options. The positional parameters of
the shell ($1 $2 ...) are reset so that each option is preceded by a
~and is in its own positional parameter; each option argument is
also parsed into its own positional parameter.

E X A M P L E

The following code fragment shows how one might process the
arguments for acommand that can take the options aor b, as well
as the option o, which requires an argument:

set	 ' g e t o p t a b o : $ * '
if [$? != 0]
t h e n

e c h o $ U S A G E
e x i t 2

fi
f o r i i n $ *
d o

case $i in
- a I - b ) FLAG=$i ; sh i f t ; ;

OARG=$2; shift 2;
shift; break;;

- o )

e s a c

d o n e

This code accepts any of the following as equivalent:
cmd —aoarg file file
cmd —a —oarg file file
cmd —oarg —a file file
cmd —a —oarg	 fi l e fi l e

S E E A L S O

sh(l), getopt(3C).
D I A G N O S T I C S

Getopt prints an error message on the standard error when it
encounters an option letter not included in optstring.

S U P P O R T S TAT U S
Supported.
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N A M E

graph —draw agraph
S Y N O P S I S

graph [options ]
D E S C R I P T I O N

Graph with no options takes pairs of numbers from the standard
input as abscissas and ordinates of a^aph. Successive points are
connected by straight lines. The graph is encoded on the standard
output for display by the tplot{\G) filters.
If the coordinates of apoint are followed by anon-numeric string,
that string is printed as alabel beginning on the point. Labels
may be surrounded with double-quotes, in which case they may be
empty or contain blanks and numbers; labels never contain new¬
l ines .

Alegend indicating grid range is produced with agrid unless the
—s option is present. If aspecified lower limit exceeds the upper
limit, the axis is reversed.

O P T I O N S

—a sp St
Supplies abscissas automatically (they are missing from
the input). Sp is the spacing, and if not given is assumed
to be 1. St is the starting point for automatic abscissas;
St is assumed to be 0if not specified, or the lower limit
given by —x.

Breaks (disconnects) the graph after each label in the
input.

Denotes character string string as the label for each
point .

Denotes gstyle as the grid style: 0for no grid, 1for
frame with ticks, and 2for full grid. If this option is
omitted, full grid is assumed.

Denotes label as the label for the graph.

Denotes mode as the style of connecting lines: 0for
disconnected, and 1for connected; connected is assumed.
Some devices give distinguishable line styles for other
small integers (e.g., the TEKTRONIX 4014: 2=dotted,
3=dash-dot, 4=short-dash, 5=long-dash).

Saves screen, does not erase before plotting.
—sL[l\ {[[low] high] g\

If Iis present, xaxis is logarithmic, low is the lower x
limit; high is the upper xlimit; gis the grid spacing on
the Xaxis. Normally these quantities are determined
automat ical ly.

-y [1] [[[low] high] g]
Similar to —x, except for yaxis.

- b

—c string

—g gstyle

- 1 l a b e l

— m m o d e

— s
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- h h t

Denotes ht as fraction of space for height.
Denotes wd as fraction of space for width.

Denotes rt as fraction of space to move right before plot¬
ting.

Denotes up as fraction of space to move up before plot¬
t ing .

Transposes horizontal and vertical axes. (Option —x
now applies to the vertical axis.)

— w w d

— X r t

— u u p

- t

SEE ALSO

graphics(lG), spline(lG), tplot(lG).
Graphics Overview in the Programming Guide.

R E S T R I C T I O N S

Graph stores all points internally and drops those for which there
is no room.

Segments that run out of bounds are dropped, not windowed.
Logarithmic axes may not be reversed.

S U P P O RT S TAT U S
Not supported.

- 2 -
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N A M E

graphics —access graphical and numerical commands
S Y N O P S I S

graphics [—r ]
D E S C R I P T I O N

Graphics prefixes the path name /usr/bin/gra£ to the current
$PATH value, changes the primary shell prompt to and exe¬
cutes anew shell. The directory /usr/bin/graf contains all of the
Graphics subsystem commands. If the —r option is given, access
to the graphical commands is created in arestricted environment;
that is, SPATH is set to

/:/usr/bin/graf:rbin:/usr/rbin
and the restricted shell, rsh, is invoked. To restore the environ¬
ment that existed prior to issuing the graphics command, enter
EOT (control-d on most terminals). To logoff from the graphics
environment, enter quit.
The command line format for acommand in graphics is command

followed by argument{s). An argument may be afile name or
option string. Afile name is the name of any UNIX system file

except those beginning with —. The file name —is the name for
the standard input. An option string consists of —followed by one

option(s). An option consists of akeyletter possibly fol¬
lowed by avalue. Options may be separated by commas.
The graphical commands are partitioned into four groups.

Commands that manipulate and plot numerical data; see
sta t ( lG) .
Commands that generate tables of contents; see toc(lG).
Commands that interact with graphical devices; see gdevlXG)
and ged(lG).
Acollection of graphical utility commands; see gutil{\G).

Alist of the graphics commands can be generated by entering
whatis in the graphics environment.

n a m e

a n

o r m o r e

S E E A L S O

gdev(lG), ged(lG), gutil(lG), stat(lG), toc(lG), gps(4).
Graphics Overview in the Programming Guide.

S U P P O RT S TAT U S
Not supported.
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N A M E

greek —select terminal filter
S Y N O P S I S

greek [—Tterminal ]
D E S C R I P T I O N

Greek is afilter that reinterprets the extended character set, as
well as the reverse and half-line motions, of a128-character TELE¬
TYPE® Model 37 terminal (which is the nroff(\) default terminal)
for certain other termineds. Special characters are simulated by
overstriking, if necessary and possible. If the argument is omitted,
greek attempts to use the environment variable $TERM (see
environ(b)). The following terminals are recognized:

DASI 300 .
DASI 300 in 12-pitch.
DASI 300s .
DASI 300s in 12-pitch.
D A S I 4 5 0 .
DASI 450 in 12-pitch.
Diablo 1620 (alias DASI 450).
Diablo 1620 (alias DASI 450) in 12-pitch.
Hewlett-Packard 2621, 2640, and 2645.
Hewlett-Packard 2621, 2640, and 2645.
Hewlett-Packard 2621, 2640, and 2645.
T E K T R O N I X 4 0 1 4 .
Hewlett-Packard 2621, 2640, and 2645.
T E K T R O N I X 4 0 1 4 .

3 0 0
300-12
3 0 0 s
3 0 0 S - 1 2
4 5 0

4 5 0 - 1 2
1 6 2 0
1 6 2 0 - 1 2
2 6 2 1
2 6 4 0
2 6 4 5
4 0 1 4

hp
t e k

F I L E S
/ u s r / b i n / 3 0 0
/ u s r / b i n / 3 0 0 s
/ u s r / b i n / 4 0 1 4
/ u s r / b i n / 4 5 0
/usr/bin/hp

S E E A L S O

300(1), 4014(1), 450(1), eqn(l), hp(l), mm(l), tplot(lG), nroffd),
environ(5), term(5).

S U P P O R T S T A T U S

Not supported.
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N A M E

grep, egrep, fgrep —search afile for apattern
S Y N O P S I S

grep [options ]expression [files ]
egrep [options ][expression ](files ]
fgrep [options ][strings ][files ]

D E S C R I P T I O N

Commands of the grep family search the input files (standard input
default) for lines matching apattern. Normally, each line found is
copied to the standard output, Agrep pattern is alimited regular
expression in the style of ed(l); grep uses acompact non-
deterministic algorithm. An egrep pattern is afull regular expres¬
sion-, egrep uses afast deterministic algorithm that sometimes
needs exponential space. Fgrep patterns are fixed strings; fgrep is
fast and compact.
In all cases, the file name is output if there is more than one input
file. Care should be taken when using the characters $, *, [,	 | , ( ,
), and \in expression because they are also meaningful to the shell.
It is safest to enclose the entire expression argument in single
quotes.
Fgrep searches for lines that contain one of the strings separated
by newlines,
Egrep accepts regular expressions as in ed(l), except for \( and \),
w i th the add i t i on o f :
●Aregular expression followed by +matches one or more

occurrences of the regular expression.
●Aregular expression followed by ?matches 0or 1occurrences

of the regular expression.
●Two regular expressions separated by |or by anewline match

strings that are matched by either.
●Aregular expression may be enclosed in parentheses () for

grouping.
The order of precedence of operators is (1, then ♦?+, then concate¬
nation, then Iand newline.

O P T I O N S

Print all lines but those matching.
Print only lines matched in their entirety (fgrep only).
Print only acount of matching lines.
Ignore upper/lower case distinctions during comparisons.
List only the names of files with matching lines (once),
separated by newlines.
Precede each l ine wi th i ts re lat ive l ine number in the fi le.
P r e c e d e e a c h l i n e w i t h t h e b l o c k n u m b e r o n w h i c h i t w a s
found. Th is i s somet imes use fu l in loca t ing d isk b lock
numbers by context.
Suppress the error messages produced for nonexistent or
unreadable files (grep only).

—e expression
Same as asimple expression argument, but useful when the

— V

— x

— c

— i
- 1

— n

- b

— s
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expression begins with a—(does not work with grep).
- ( fi l e

Take the regular expression {egrep) or strings list (fgrep)
from the file.

E X A M P L E

To find all lines in all files in the current directory which contain
w o r d e n t e r

find .—type f—print|xargs grep —n 'word'
S E E A L S O

ed(l), sed(l), sh(l).
D I A G N O S T I C S

The exit code is 0if one or more matches are found, 1if no
matches are found, or 2if there are syntax error(s) or inaccessible
file(s) even if matches are found.

R E S T R I C T I O N S

Lines are limited to BUFSIZ characters; longer lines are truncated.
BUFSIZ i s defined in /us r / inc lude /s td io .h .

Egrep does not recognize ranges, such as [a—z], in character
classes.

If there is aline with embedded nulls, grep only matches up to the
first null. If it matches, the entire line is printed.

S U P P O R T S TAT U S
Supported.
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N A M E

guti l —graphical uti l i t ies
S Y N O P S I S

command-name [options] [files]
D E S C R I P T I O N

Below is alist of miscellaneous device independent utility com¬
mands found in /usr/bin/graf. If no files are given, input is from
the standard input. All output is to the standard output. Graphi¬
cal data is stored in GPS format; see gps(4).
b e l

Bel sends the be l l character to the termina l

cvrtopt [=sstring {string {string tstring ][orgs ]
Cvrtopt reformats args to facilitate processing by shell pro¬
cedures. The args are usually the command line arguments
of acalling shell procedure, and are either file names or
option strings. Afile name is astring not beginning with a
h)^hen, or ah3^hen by itself; an option string is astring of
options beginning with ahyphen.
Cvrtopt breaks apart the option string(s) into separate argu¬
ments and places the file names behind the options. Output
is of the form:

—option —option ...file name(s)
Options that take values (e.g., —rl.l) or are two letters long
must be described through options to cvrtopt.

Cvrtopt is usually used with set in the following manner as
the first line of ashell procedure:

set —'cvrtopt =[options] $@'

In the options to cyrtopt below, string is aone or two letter
option name.

sst r ing

{s t r ing

{s t r ing

ts t r i ng

String accepts string values.

String accepts floating point numbers as values.

String accepts integers as values.

String is atwo letter option name that takes no
v a l u e .

gd [GPS/iZes ]
Gd (GPS dump) prints areadable listing of GPS.

gtop[—rreu ][GPS files ]
Gtop (GPS to plot(4) filter) transforms aGPS into plot{4) com¬
mands displayable by plot filters. GPS objects are translated
if they fall within the window that circumscribes the first file
unless an option is given.

- 1 -
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Options:
translate objects in GPS region n.
translate all objects in the GPS universe.

r n

u

pd \plot files]
Pd iplot{4) dump) prints areadable listing of plot{4) format
graphical commands,

ptog \plot files]
Ptog {pU>t{4) to GPS filter) transforms plot(4) commands into
a G P S .

qu i t
Te r m i n a t e s a s e s s i o n ,

remcom [files]
Remcom (remove comments) copies its input to i ts output
with comments removed. Comments are as defined in C(i.e.,
/♦ comment */).

whatis [—o] [names]
Whatis prints abrief description of each name given. If no
name is given, then the current list of description names is
printed, whatis \* prints out every description.
Option:

just print command optionso

yoo file
Yoo is apiping primitive that deposits the output of apipe¬
line into afile used in the pipeline. Note that, without yoo,
this is not usually successful as it causes aread and write on
the same file simultaneously.

S E E A L S O

graphics(lG), gps(4).
S U P P O R T S T A T U S

Not supported.
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N A M E

head —give first few lines
S Y N O P S I S

head [—count ](file ... ]
D E S C R I P T I O N

Head is afilter which gives the first count lines of each of the
specified files, or of the standard input.
If count is omitted it defaults to 10.

S E E A L S O

ta i l ( l )
S U P P O R T S TAT U S

Supported.
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N A M E

help —ask for help
S Y N O P S I S

help [args]
D E S C R I P T I O N

Help prints information to explain amessage from acommand or
explain the use of acommand. Zero or more arguments may be
supplied. If no arguments are given, help prompts for one.
The arguments may be either message numbers (which normally
appear in parentheses following messages) or command names.
The arguments are of one of the following t)^es.

Begins with non-numerics, ends in numerics. The
non-numeric prefix is usually an abbreviation for
the program or set of routines which produced the
message (e.g., ge6, for message 6from the get com¬
mand).

Does not contain numerics (as acommand, such as
get)

Is all numeric (e.g., 212)
Help prints explanatory information related to the argument, if
there is any.
If the help is inadequate, type in the command help stuck for infor¬
mation on further sources of help.

type 1

type 2

type 3

F I L E S

/usr/lib/help
directory containing files of message text.

/usr/lib/help/helploc
file containing locations of help files not in
/usr/lib/help.

D I A G N O S T I C S

Use help(\) for explanations.
S U P P O R T S T A T U S

Supported.
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N A M E

hp —handle special functions of HP 2640 and 2621-series terminals
S Y N O P S I S

h p [ - e ] [ - m ]
D E S C R I P T I O N

Hp supports special functions of the Hewlett-Packard 2640 series
of terminals, with the primary purpose of producing accurate
representations of most nroff output. At3T)ical use is:

nroff —h files ... |hp
Regardless of the hardware options on yovu- terminal, hp tries to
do sensible things with underlining and reverse line-feeds. If the
terminal has the display enhancements feature, subscripts and
superscripts can be indicated in distinct ways. If it has the
mathematical-symbol feature, Greek and other special characters
can be displayed.
Hp provides the same set of Greek and other special characters, as
does 300{1), except that the not symbol is approximated by aright
arrow, and only the top half of the integral sign is shown. The
display is adequate for examining output from neqn.

O P T I O N S

—e Assumes that your terminal has the display enhancements
feature, and so makes maximal use of the added display
modes. Overstruck characters are presented in the Underline
mode. Superscripts are shown in Half-bright mode, and sub¬
scripts in Half-bright, Underlined mode. If this option is
omitted, hp assumes that your terminal lacks the display
enhancements feature. In this case, all overstruck characters,
subscripts, and superscripts are displayed in Inverse Video
mode, i.e., dark-on-Ught, rather than the usual light-on-dark.

—m Requests minimization of output by removal of new-lines.
Any contiguous sequence of 3or more new-lines is converted
into asequence of only 2new-lines; i.e., any number of suc¬
cessive blank lines produces only asingle blank output line.
This allows you to retain more actual text on the screen.

D I A G N O S T I C S

Une too long
if the representation of aline exceeds 1,024 characters.

E X I T C O D E S
0 N o r m a l t e r m i n a t i o n .
2 E r r o r .

S E E A L S O

300(1), col(l), eqn(l), greek(l), nroff(l), tbl(l).
R E S T R I C T I O N S

An overstriking sequence is defined as aprinting character fol¬
lowed by abackspace followed by another printing character. In
such sequences, if either printing character is an underscore, the
other printing character is shown underlined or in Inverse Video;
otherwise, only the first printing character is shown (again, under¬
lined or in Inverse Video). Nothing special is done if abackspace is
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adjacent to an ASCII control character.
Sequences of control characters (e.g., reverse line-feeds, backspaces)
can erase text; in particular, tables generated by tbl{l) that contain
vertical lines eu-e often missing the lines of text that contain the
foot of avertical line, unless the input to hp is piped through
co/(l).

Although some terminals do provide numerical superscript charac¬
ters, no attempt is made to display them.

S U P P O R T S T A T U S

Not supported.
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N A M E

id —print user and group IDs and names
S Y N O P S I S

i d

D E S C R I P T I O N

Id writes amessage on the standard output giving the user and
group IDs and the corresponding names of the invoking process. If
the effective and real IDs do not match, both are printed.

S E E A L S O

logname(l), getuid(2).
S U P P O R T S T A T U S

Supported.
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N A M E

ipcrm —remove amessage queue, semaphore set or shared
memory id

S Y N O P S I S

ipcrm [options ]
D E S C R I P T I O N

Ipcrm removes one or more specified message, semaphore
shared memory identifiers. The identifiers are specified by the fol¬
lowing options:
—q msqid removes the message queue identifier msqid from the

system and destroys the message queue and data
s t r u c t u r e a s s o c i a t e d w i t h i t .

—m shmid removes the shared memory identifier shmid from the
system, and, after the last detach, destroys the shared
memory segment and data structure associated with

o r

i t .

— s s e m i d removes the semaphore identifier semid from the sys¬
tem and destroys the set of semaphores and data
s t r u c t u r e a s s o c i a t e d w i t h i t .

—Q msgkey
removes the message queue identifier, created with
key msgkey, from the system and destroys the mes¬
sage queue and data structure associated with it.

—M shmkey
removes the shared memory identifier, created with
key shmkey, from the system, and, after the last
detach, destroys the shared memory segment and data
s t ruc tu re assoc ia ted w i t h i t .

—S semkey removes the semaphore identifier, created with key
semkey, from the system and destroys the set of
semaphores and data structure associated with it.

The details of the removes are described in msgctl[2), shmctl{2),
and semctl{2). The identifiers and keys may be found by using
ipcs(l).

R E S T R I C T I O N S

Message queues, shared memories, and semaphores created with
IPC-PRIVATE keys can be removed by identifier only (i.e. —q
msqid); they cannot be removed by key.

S E E A L S O

ipcs(l), msgctl(2), msgget(2), msgsnd(2), msgrcv(2), semctl(2),
semget(2), semop(2), shmctl(2), shmget(2), shmop(2).

S U P P O R T S TAT U S
Supported.
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N A M E

ipcs —report inter-process communication facilities status
S Y N O P S I S

ipcs [opt ions ]
D E S C R I P T I O N

Ipcs prints certain information about active inter-process commun¬
ication facilities. Without options, information is printed in short
format for message queues, shared memory, and semaphores that
are currently active in the system. Otherwise, the information that
is displayed is controlled by the options below. If any of the
options —q, —m, or —s are specified, ipcs prints only the indicated
information. If none of these three are specified, ipcs prints infor¬
mat ion abou t a l l th ree .

O P T I O N S

Print information about active message queues.
Print information about active shared memory segments.
Print information about active semaphores.
Print biggest allowable size information: maximum number
of bytes in messages on queue for message queues, size of
segments for shared memory, and number of semaphores in
each set for semaphores. See COLUMNS.
Print login name and group name of creator. See COLUMNS.
Print information on outstanding usage: number of messages
on queue and total number of bytes in messages on queue for
message queues, and number of processes attached to shared
memory segments.
Print process number information: process ID of last process
to send amessage and process ID of last process to receive a
message on message queues, and process ID of creating pro¬
cess and process ID of last process to attach or detach on
shared memory segments. See COLUMNS.
Print t ime information: t ime of the last control operat ion
that changed the access permissions for all facilities; time of
last msgsnd and last msgrcv on message queues, last shmat
and last shmdt on shared memory, last semop{2) on sema¬
phores. See COLUMNS.
Use all print options. This is ashorthand notation for —b,
—c, —o, —p, and —t.

- q

— r a

— s

- b

— c

— o

- P

- t

— a

—C corefile
Use the file corefile in place of /dev/kmem.

— N n a m e l i s t
The argument is taken as the name of an alternate namelist
(/unix is the default).

C O L U M N S

The column headings and the meaning of the columns in an ipcs
listing are given below; the letters in parentheses indicate the
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options that cause the corresponding heading to appear; all means
that the heading always appears. Note that these options only
determine what information is provided for each facility; they do
not de te rmine wh ich fac i l i t i es a re l i s ted .

(all)T

Type of the facility:
m e s s a g e q u e u e ;

shared memory segment;
semaphore.

q
m

s

(all)I D

The identifier for the facility entry.

The key used as an argument to msgget, semget,
or shmget to create the facility entry. (Note: The
key of ashared memory segment is changed to
IPC_PRIVATE when the segment has been
removed until all processes attached to the seg¬
ment detach it.)

(all)K E Y

(aU)M O D E

The facility access modes and flags: The mode
consists of 11 characters that are interpreted as
f o l l o w s :
The fi rs t two charac te rs a re :

Rif aprocess is waiting on amsgrcu;
Sif aprocess is waiting on amsgsnd]
Dif the associated shared memory seg¬

m e n t h a s b e e n r e m o v e d . I t i s r e m o v e d
when the last process attached to the
segment detaches it;

Cif the associated shared memory seg¬
ment is to be c leared when the firs t
attach is executed;

—if the corresponding special flag is not
s e t .

The next 9characters are interpreted as three sets
of three bi ts each. The first set refers to the
owner permissions; the next to permissions of oth¬
ers in the user-group of the facility entry; and the
last to all others. Within each set, the first char¬
acter indicates permission to read, the second
character indicates permission to write or alter the
facility entry, and the last character is currently
u n u s e d .

The permissions are indicated as follows:
rif read permission is granted;
wif write permission is granted;
aif alter permission is granted;
—i f the ind ica ted pe rmiss ion i s no t

granted.

The login name of the owner of the facility entry.
(all)O W N E R
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G R O U P ( a l l )
The group name of the group of the owner of the
faci l i ty entry.

The login name of the creator of the facility entry.

The group name of the group of the creator of the
facil i ty entry.

The number of bytes in messages currently out¬
standing on the associated message queue.

I

The number of messages currently outstanding on
the associated message queue.

The msiximum number of bytes allowed in mes¬
sages outstanding on the associated message
q u e u e .

The process ID of the last process to send ames¬
sage to the associated queue.

The process ID of the last process to receive a
message from the associated queue.

The time the last message was sent to the associ¬
ated queue.

The time the last message was received from the
associated queue.

The time when the associated entry was created
or changed.

The number of processes attached to the associ¬
ated shared memory segment.

The size of the associated shared memory seg¬
m e n t .

The process ID of the creator of the shared
memory entry.

The process ID of the last process to attach or
detach the shared memory segment.

The time the last attach was completed to the
associated shared memory segment.

The time the last detach was completed on the
associated shared memory segment.

The number of semaphores in the set associated

C R E A T O R ( a , c )

(a,c)C G R O U P

(a,o)C B Y T E S

(a,o)QNUM

(a,b)QBYTES

(a,p)L S P I D

(a.p)L R P I D

(a , t )S T I M E

(a,t)R T I M E

(a,t)C T I M E

(a,o)N A T T C H

(a.b)S E G S Z

(a,p)C P I D

(a,p)L P I D

(a,t)A T I M E

(a,t)D T I M E

(a,b)N S E M S
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with the semaphore entry.

The time the last semaphore operation
pleted on the set associated with the semaphore
entry.

O T I M E (a.t)
w a s c o m -

F I L E S
/ u n i x
/ d e v / k m e m
/etc/passwd
/etc/group

system namelist
m e m o r y
u s e r n a m e s

g r o u p n a m e s

S E E A L S O

msgrcv(2), msgsnd(2), semop(2), shmop(2).
R E S T R I C T I O N S

System status can change while ipcs is running; the information it
gives is only aclose approximation to the current status.

S U P P O RT S TAT U S
Supported.

1
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N A M E

join —relational database operator
S Y N O P S I S

j o i n [ o p t i o n s ] fi l e l fi l e 2
D E S C R I P T I O N

Join forms, on the standard output, ajoin of the two relations
specified by the lines of filel and file2. If filel is —, the standard
input is used.
Filel and file2 must be sorted in increasing ASCII collating
sequence on the fields on which they are to be joined, normally the
first in each l ine.

There is one line in the output for each pair of lines in filel and
file2 that have identical join fields. The output line normally con¬
sists of the common field, then the rest of the line from filel, then
the rest of the line from file2.
The default input field separators are blank, tab or new-line. In
this case, multiple separators count as one, and leading separators
are ignored. The default output field separator is ablank.

O P T I O N S

Some of the options use the argument n. This argument is 1or 2
referring to either filel or file2 respectively,
—an In addition to the normal output, produce aline for each

unpairable line in file n, where nis 1or 2.

—e sReplace empty output fields by string s.
— y n m

Join on the mth field of file n. If nis missing, use the mth
field in each file. Fields are numbered starting with 1.

— o l i s t

Form each output line from the fields specified in list; each
element of the list has the form n.m, where nis afile number
and mis afield number. The common field is not printed
unless specifically requested.

—tc Use character cas aseparator (tab character). Every appear¬
ance of cin aline is significant. The character cis used as
the field separator for both input and output.

E X A M P L E

The following command line joins the password file and the group
file, matching on the numeric group ID. The output is the login
name, the group name, and the login directory. It is assumed that
the files are sorted in ASCII collating sequence on the group ID
fi e l d s ,

join —jl 4—j2 3—o1.1 2.1 1.6 —t: /etc/passwd/etc/group
S E E A L S O

awk(l), comm(l), sort(l), uniq(l).
R E S T R I C T I O N S

With default field separation, the collating sequence is that of sort
—b; with —t, the sequence is that of aplain sort.
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Filenames that are numeric may cause conflict when the —o option
is used right before listing filenames.

S U P P O R T S T A T U S

Supported.
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N A M E

ki l l —terminate aprocess
S Y N O P S I S

kill [—signo ]process-id ...
D E S C R I P T I O N

Kill sends signal 15 (terminate) to the specified process. This nor¬
mally kills aprocess that does not catch or ignore the signal. The
killed process must belong to the current user unless the current
user is the superuser.
The process identification of each asynchronous process started
with &is reported by the shell (unless more than one process is
started in apipeline, in which case the identification of the last
process in the pipeline is reported). Process identifications can also
be found by using ps(l).
The details of the kill are described in kill(2). For example, if pro¬
cess identification number 0is specified, all processes in the pro¬
cess group are signaled.
If asignal number preceded by —is given as the first argument,
that signal is sent instead of terminate (see signal{2)). In particu¬
lar kill —9 ... is asure kill because the —9 signal cannot be caught
or ignored by aprocess.

E X A M P L E

To kill processes, determine the process identifications by using
ps(l) and then enter (assume the process identifications are 2336
and 2760):

k i l l 2 3 3 6 2 7 6 0

S E E A L S O

ps(l), sh(l), kill(2), signal(2).
S U P P O R T S T A T U S

Supported.
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N A M E

last —indicate last logins of users and teletypes
S Y N O P S I S

last [—Ni l name . . . ] [ t ty . . . ]
D E S C R I P T I O N

Last prints the sessions of the specified users and teletypes, most
recent first, indicating the times at which the session began, the
duration of the session, and the teletype which the session took
place on. If the session is still continuing or was cut short by a
reboot, last so indicates.

Last prints information from the wtmp file which records all logins
and logouts for information about auser, ateletype or any group
of users and teletypes.
If last is interrupted, it indicates how far the search has progressed
in wtmp.
Control-d (EOF) signal does nothing. Therefore, exit gracefully
from last with abreak or shift/delete signal.

A R G U M E N T S

Arguments specify names of users or teletypes of interest.
Names of teletypes may be given fuUy or abbreviated. For exam¬
ple last 00 is the same as last ttyOO.
If multiple arguments are given, last prints the information which
applies to any of the arguments. For example

last root ttyb
would list all of the sessions of root as well as all sessions on the
terminal ttyb.
Last with no arguments prints arecord of all logins and logouts, in
reverse order. The —N option limits the report to Nlines.

E X A M P L E

The pseudo-user reboot logs in at reboots of the system, thus
l a s t r e b o o t

gives an indication of mean time between reboots.
F I L E S

/etc/wtmp login data base
SEE ALSO

utmp(4)
S U P P O RT S TAT U S

Supported.
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N A M E

Id —link editor for common object files
S Y N O P S I S

Id [—a] [—e epsym] [—f fill] [—lx] [—m] [—r] [—s] [—o outfile]
[—u symname] [—L dir] [—N] [—n] [—R relocation address] [—X]
[—V] [—VS num] filenames

D E S C R I P T I O N

The Id command combines several object files into one, performs
relocation, resolves external symbols, and supports symbol table
information for symbolic debugging. In the simplest case, the
names of several object programs are given, and Id combines them,
producing an object module that can either be executed or used as
input for asubsequent id run. The output of Id is left in a.out.
This file is executable if no errors occur during the load. If any
input file, filename, is not an object file. Id assumes it is either a
text file containing link editor directives or an archive library.
If any argument is alibrary, it is searched exactly once at the
point it is encountered in the argument list. Only those routines
defining an unresolved external reference are loaded. The library
(archive) symbol table (see ar(4)) is searched sequentially with as
many passes as are necessary to resolve external references that
can be satisfied by library members. Thus, the ordering of library
members is unimportant.
If arelocation address is specified by using the —R option,
memory is configured to start at this address instead of the default
zero. This relocates all segments to the specified relocation
address .

O P T I O N S

The following options are recognized by Id.
Produce an absolute file; give warnings for undefined refer¬
ences. Relocation information is stripped from the output
object file unless the —r option is given. The —r option is
needed only when an absolute file should retain its relocation
information (not the normal case). If neither —a nor —r is
given, —a is assumed.

— a

— e e p s y m

Set the entry point address for the output file to be that of
the symbol epsym. Defaults for epsym are used if one is not
specified. If the symbol start% is defined it is used, other¬
wise main. If neither of these are defined, the text segment
star t address is used.

- f fi l l
Set the default fill pattern for gaps within eui output section
as well as initialized bss sections. The eirgument fill is atwo-
byte constant,

—be Search alibrary libx.a, where xis up to nine characters. A
library is searched when its name is encountered, so the
placement of a—1 is significant. By default, libraries are
located in / l ib .
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Produce amap or listing of the input/output sections on the
standard output. Amap is also produced if no object or
library modules are processed.

— m

—o outfile
Produce an output object file by the name outfile. The name
of the default object file is a.out.
Retedn relocation entries in the output object file. Relocation
entries must be saved if the output file is to become an input
file in asubsequent Id run. Unless —a is also given, the link
editor does not complain about unresolved references.
Strip line number entries and symbol table information from
the output object file.

— r

— s

— u s y m n a m e
Enter symname as an undefined symbol in the symbol table.
This is useful for loading entirely from alibrary because ini¬
tially the symbol table is empty and an unresolved reference
is needed to force the loading of the first routine.

— L d i r
Change the algorithm of searching for libjc.a to look in dir
before looking in /lib and /usr/lib. This option is effective
only if it precedes the —1 option on the command line.

—N Put the data section immediately following the text in the
output file and flag the output file as non-shared text object.
This is the defaul t mode.

—n Align the data section to an 8K boundary following the text
in the output file and flag the output file as shared text
object. This allows the operating system to share text sec¬
tions in memory when asecond instance of this object is con¬
currently loaded.

—R <addr>
Relocate the start address of memory to <addr> so that seg¬
ment memory allocation starts at this address. This leaves
an unallocatable hole in logical memory.

—X No functionality. Ld does not terminate on this option so
that Release 2.x Id command lines are processed. The option
has no functionality in this release.

—V Output amessage giving information about the version of Id
being used.

— V S n u m
Use num as adecimal version stamp identifying the a.out file
that is produced. The version stamp is stored in the optional
heade r.

A L I G N M E N T

The following information about section alignment and memory
management unit requirements should be considered at system
i n s t a l l a t i o n .
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The default section 2ilignment action for Id on M68000 systems is
to align the code (.text) and data (.data and .bss combined)
separately to aboundary determined by the —n option. If —n is
present on the command line, alignment is to an 8K boundary; oth¬
erwise it is to along (4 byte) boundary. Because memory manage¬
ment unit requirements vary from system to system, this align¬
ment is not always desirable. The version of Id for M68000 sys¬
tems, therefore, provides amechanism to allow the specification of
different section alignments for each system.
When all input files are processed (and if no override is provided).
Id searches the list of library directories (as with the —1 option) for
afile named default.ld. If this file is found, it is processed as an W
instruction file (or ifile). The default.ld file should specify the
required alignment as outlined below. If it does not exist, the
default alignment action is taken.
The default.ld file should appear as follows with <alignment>
replaced by the alignment requirement in bytes:
SECTIONS {

.text: {}
GROUP ALIGN(<alignment>): {

.data :{}

.bss :{}
}

}
For example, adefault.ld file of the following form provides the
same alignment as for shared text alignment (—n specified):
SECTIONS {

●text: {}
GROUP ALIGN(32768): {

.data :{}

.bss :{}
}

}
To get alignment on 2K-byte boundaries, the following default.ld
file is specified:
SECTIONS {

.text :{}
GROUP ALIGN(2048): {

.data :{}

.bss :{}
}

}
In the absence of adefault.ld file, default memory allocation (allo¬
cation without the —R option) configures memory on a16-bit sys¬
t e m s t a r t i n g a t a d d r e s s 0 x 8 0 0 0 a n d e x t e n d i n g t o a d d r e s s
0x1000000 and on a32-bit system starting at address 0and
extending to address Oxffffffff. The data and bss group is aligned
to a4byte boimdary. If the —noption is specfied, the data and
bss group is aligned on a32 Kboundary.
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For more information about the format of Id instruction files or the
meaning of the commands, see The Link Editor in the Support
To o l s G u i d e .

Release 2.x objects can be linked with the loader transparently.
Two transformations must be made by the loader to these objects
to make them linkable with the libraries and objects in this release.
First, the symbol naming conventions for Csymbols are changed
requiring the loader to map Release 2.x symbol names during pro¬
cessing. This involves stripping the leading underscores and map¬
ping symbols truncated to 7characters in Release 2.x to apossibly
longer symbol name. When linking Release 2.x objects, awarning
message is issued to inform what symbol name aRelease 2.x sym¬
bol name has been mapped to. If aRelease 2.x symbol maps to
more than one new symbol name the loader aborts with afatal
e r r o r .

Relocation entries for Release 2.x objects must also be mapped dif-
ferenly.
Note that the linker supports both the Release 2.x archive format
and the archive format for this release. This permits linking with
Release 2.x l ibrar ies.

F I L E S
A ib
/ u s r / l i b
a . o u t o u t p u t fi l e

SEE ALSO
as(l), cc(l), a.out(4), ar(4).
The Link Editor in the Support Tools Guide.

W A R N I N G S

Through its options and input directives, the link editor gives
users great flexibility; however, those who use the input directives
must assume some added responsibilities. Input directives should
insure the following properties for programs:

Cdefines azero pointer as null. Apointer to which zero is
assigned must not point to any object. To satisfy this, users
must not place any object at virtual address zero in the data
s p a c e .

When the link editor is called through cc(l), astartup routine
is linked with the user program. This routine calls exit () (see
exit[2)) after execution of the main program. If the user calls
the link editor directly, then the user must insure that the
program always calls exit() rather than falling through the
end of the entry routine.

When linking an application program, the text segment starts at
address 0.

Link applications with the appropriate floating point Clibrary.
Use —Ic for Release 2.x floating point support. Use —Icieee for this
release floating point support. There are also corresponding math
libraries for each floating point support mode. See cc(l).
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S U P P O RT S TAT U S
Supported.

n

r * )
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N A M E

lex —generate programs for simple lexical tasks
S Y N O P S I S

l e x [ — r c t v n ] [ fi l e ] . . .
D E S C R I P T I O N

Lex generates programs to be used in simple lexical analysis of
t e x t .

The source files (standard input default) contain strings and
expressions to be searched for, and Ctext to be executed when
strings are found.
The program lex generates is named yylexO, and the program
mainO contained in the library calls yylexQ.
Lex generates afile lex.yy.c from the input files. Lex.yy.c, when
loaded with the library, copies the input to the output, searching
for astring specified in its rules. When amatching string is found,
the corresponding program text in the rule is executed, and the
actual matched string is placed in yytext, an external character
array. The lex.yy.c program matches strings in the order in which
the source files specified the pattern strings. (See SPECIAL
CHARACTERS below for furthur information on pattern strings.)
Lex expects three subroutines to be defined as macros in the
source fi les:

inputO to read acharacter
unput(c) to replace acharacter read
output(c) to write acharacter
These subroutines are defined in terms of standard streams, but
u s e r - w r i t t e n s u b r o u t i n e s i n t h e s o u r c e fi l e s w i l l o v e r r i d e t h e s t a n ¬
dard subroutines. InputO reads from yyin and output(c) writes to
yyout, which, if not specified, default to stdin and stdout.
Any line beginning with ablank is assumed to contain only Ctext
and is copied; if it precedes %% it is copied into the externd defini¬
tion area of the lex.yy.c file. All rules should follow a%%, as in
yacc(l). Lines preceding %% which begin with anon-blank charac¬
ter define the string on the left to be aconstant, equal to the the
remainder of the line; this string constant can be used later by sur¬
rounding it with {}. Note that curly brackets do not imply
parentheses; only string substitution is done, (see EXAMPLE
below.)
Certain table sizes for the resulting finite state machine can be set
in the defin i t ions sec t ion :

%p n
number of positions is n(default 2500)

% n n
number of states is n(500)

%e n
number of parse tree nodes is n(1000)
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%a n
n u m b e r o f t r a n s i t i o n s i s n ( 2 5 0 0 )

The use of one or more of the above automatically implies the —v
option, unless the —n option is used.

S P E C I A L C H A R A C T E R S
Any of the following special characters may be used as an unordi¬
nary symbol if it is within double quotes or preceded by a
b a c k s l a s h .

Matches acharacter class; for example, [abx-z]
matches a, b, x, yor z.
Matches any nonnegative number of the previous
character or charac ter c lass .

Matches any positive number of the previous char¬
acter or character class. For example, [A-Za-z]
matches astring of letters.
Matches zero or one occurence of the previous char¬
acter or character c lass.

Matches all ASCII characters except new-line.
Denotes grouping.
D e n o t e s a l t e r n a t i o n .

Matches between dand eoccurrences of apatterrn
r. These brackets have higher precedence than |,
but lower precedence than ♦, +, ?, and concatena¬
t i o n .

When placed at the beginning of apattern, only
matches text immediately following anew-line.
When placed at the end of apattern, only matches
text immediately preceding anew-line.
Matches the new-line character. Only the part of
the matched text up to the new-line is placed in
yytext, but any characters following the slash are
part of the pattern which must be matched.

+

?

0

r{d,e}

A

/

E X A M P L E

[ 0 - 9 ]D
% %

printfC'IF statement\n");
[a—z]-l- printf("tag, value %s\n",yytext);
0{D}-f printf("octal number %s\n",yytext);
{D}-l- printfj"decimal number %s\n",3 t̂ext);
"+-h" printf( "unary op\n");

printfj "binary op\n");
loop:
while (inputO != '♦');
switch (inputO)

i f

" +

{

{
case 7': break;
c a s e u n p u t ( ' * 0 ;
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default: go to loop;
}

}
O P T I O N S

The options must appear before the source files on the command
line. Multiple files are treated as asingle file. If no files are speci¬
fied, standard input is used.
— r i n d i c a t e s R AT F O R a c t i o n s

—c indicates Cactions (default)

—t writes the lex.yy.c program to standard output
—V provides asummary of the statistics of the machine gen¬

e r a t e d

—n suppresses the —v summary (default)
S E E A L S O

yacc(l).
Lexical Analyzer Generator in the Support Tools Guide

R E S T R I C T I O N S

The —r option is not fully operational.
S U P P O R T S T A T U S

Supported.
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N A M E
l ine —read one l i ne

S Y N O P S I S
l i n e

D E S C R I P T I O N

Line copies one line (all characters up to anew-line) from the stan¬
dard input and writes it on the standard output. It returns an exit
code of 1on EOF and always prints at least anew-line. It is often
used within shell files to read from the terminal of the user.

S E E A L S O

sh(l), read(2).
S U P P O R T S T A T U S

Supported.
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N A M E

lint —aCprogram checker
S Y N O P S I S

l i n t [ op t i on ] . . . fi l e . . .
D E S C R I P T I O N

Lint attempts to detect features of the Cprogram files which are
likely to be erroneous, non-portable, or wasteful. It also checks
type usage more strictly than the compilers. Among the things
which are detected are unreachable statements, loops not entered
at the top, automatic variables declared and not used, and logical
expressions whose value is constant. Moreover, the usage of func¬
t i o n s i s c h e c k e d t o fi n d f u n c t i o n s w h i c h r e t u r n v a l u e s i n s o m e
places and not in others, functions called with varying numbers or
types of arguments, and functions whose values are not used or
whose values are used but not returned.

Arguments whose names end with .c are taken to be Csource files.
Arguments whose names end with .In are taken to be the result of
an earlier invocation of lint with either the —c or the —o option
used. The .In files eire analogous to .o (object) files that are pro¬
duced by the cc(l) command when given a.c file as input. Files
with other suffixes are warned about and ignored.
Lint takes all the .c,.ln, and llib-Lx.ln (specified by —be) files and
processes them in their command line order. By default, lint
appends the standard Clint library (llib-lc.ln) to the end of the list
of files. However, if the —p option is used, the portable Clint
library (llib-port.ln) is appended instead. When the —coption is
not used, the second pass of lint checks this list of files for mutual
compatibility. When the —c option is used, the .In and the llib-
bc.ln files are ignored.
The pre-processor symbol "lint" is defined to allow certain ques¬
tionable code to be dtered or removed for lint. Therefore, the sym¬
bol "lint" should be thought of as areserved word for all code that
is planned to be checked by lint.
Certain conventional comments in the Csource change the
behav io r o f l i n t :

/♦N O T R E A C H E D * /
at appropriate points stops comments about unreach¬
able code. This comment is typically placed just after
calls to functions like exit{2).

/♦VARARGSre* /
suppresses the usual checking for variable numbers of
arguments in the fol lowing function declaration. The
data types of the first narguments are checked; amiss¬
ing nis taken to be 0.

/♦A R G S U S E D * /
turns on the —v option for the next function.

/ * L I N T L I B R A R Y * /
at the beginning of afile shuts off complaints about
unused functions in this file. This is equivalent to using
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Xopt ions .
Lint produces its first output on aper source file basis. Com¬
plaints regarding included files are collected and printed after all
source files are processed. If the —c option is not used, informa¬
tion gathered from all input files is collected and checked for con¬
sistency. At this point, if it is not clear whether acomplaint stems
from agiven source file or from one of its included files, the source
file name is printed followed by aquestion mark.
The behavior of the —c and the —o options allows for incremental
use of lint on aset of Csource files. Generally, one invokes lint
once for each source file with the —coption. Each of these invoca¬
tions produces a.In file which corresponds to the .c file, and prints
all messages that are about just that source file. After all the
source files have been separately run through lint, it is invoked
once more (without the —c option), listing all the .In files with the
needed —lx options. This prints all the inter-file inconsistencies.
This scheme works well with make(\)\ it allows make to be used to
lint only the source files that have been modified since the last
t ime the set of source files were l inted.

the —V and

O P T I O N S

Any number of lint options may be used, in any order. The follow¬
ing options are used to suppress certedn kinds of complaints:

Suppress complaints about assignments of long values to
variables that are not long.
Suppress complaints about break statements that cannot be
reached. (Programs produced by lex or yacc often result in a
large number of such complaints.)
Do not apply heuristic tests that attempt to intuit bugs,
improve style, and reduce waste.
Suppress complaints about functions and external variables
used and not defined, or defined and not used. (This option is
useful for running lint on asubset of files of alarger pro¬
gram.)
Suppress complaints about unused arguments in functions.
Do not report variables referred to by external declarations
but never used.

— a

- b

- h

— u

— v

— X

The following options alter the behavior of lint:
- b e Include additional l int l ibrary l l ib-Le.ln. You can include a

lint version of the math library llib-lm.ln by inserting —Im on
the command l ine. This argument does not suppress the
d e f a u l t u s e o f l l i b - l c . l n . T h e s e l i n t l i b r a r i e s m u s t b e i n t h e
assumed directory. This option can be used to keep local lint
libraries and is useful in the development of multi-file pro¬
jects.
Do not check compatibility against either the standard or the
portable lint library.

— n
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Attempt to check portability to other dialects (IBM and
GCOS) of C. Along with stricter checking, this option causes
all non-external names to be truncated to eight characters
and all external names to be truncated to six characters and
o n e c a s e .

Cause lint to produce a.In file for every .c file on the com¬
mand line. These .In files are the product of /mt's first pass
only, and are not checked for inter-function compatibility.

- P

— c

- o U b
Cause Hnt to create alint library with the name llib-l/i6.1n.
The —c option nullifies any use of the —o option. The lint
library produced is the input that is given to linVs second
pass. The —o option simply causes this file to be saved in
the named lint library. To produce allib-l/i6.1n without
extraneous messages, use of the —x option is suggested. The
—V option is useful if the source file(s) for the lint library are
just external interfaces (for example, the way the file llib-lc is
written). These option settings are also available through the
use o f " l i n t commen ts " .

The —D, —U, and —I options of cpp(l) and the —g and —O
options of cc(l) are also recognized as separate arguments. The
—g and —O options are ignored, but, by recognizing these options,
lint's behavior is closer to that of the cc(l) command. Other
options are warned about and ignored.

F I L E S

/ u s r / l i b the directory where the lint libraries specified
by the —be option must exist
first and second passes
declarations for CLibrary functions (binary for¬
mat; source is in /usr/lib/llib-lc)
declarations for portable functions (binary for¬
mat; source is in ̂ sr/lib/llib-port)
declarations for Math Library functions (binary
format; source is in /usr/lib/Uib-lm)
temporaries

/usr/lib/lint(121
/us r / l i b /U ib - l c . l n

/usr/lib/Uib-port.ln

/ u s r / l i b / l l i b - l m . l n

/usr/tmp/*lint*
S E E A L S O

cc(l), cpp(l), make(l).
R E S T R I C T I O N S

Exit(2), longjmpiSC), and other functions which do not return are
not understood; this causes various inaccurate messages.

S U P P O RT S TAT U S
Supported.
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N A M E

login —sign on
S Y N O P S I S

login [name [env-var ... ]]
D E S C R I P T I O N

Login is used at the beginning of each terminal session and allows
you to identify yourself to the system. Login may be invoked as a
command, by the system when aconnection is first established, or
by the system when aprevious user has logged off.
If login is invoked as acommand, it must replace the initial com¬
mand interpreter. This is accomplished by typing

exec login
f rom the in i t ia l she l l .

Login asks for your user name if it is not supplied as an argument,
and, if appropriate, your password. Echoing is turned off where
possible during the typing of your password so it does not appear
on the wr i t ten record of the session.

At some installations, an option may be invoked that requires you
to enter asecond password. This occurs only for dial-up connec¬
tions, and is prompted by the message dialup password;. Both
passwords are required for asuccessful login.
If you do not complete the login successfully within acertain
period of time (e.g., one minute), you are likely to be silently
d i s c o n n e c t e d .

After asuccessful login:
●accounting files are updated,
●the procedure /etc/profile is performed,
●the message-of-the-day, if any, is displayed,
●the user-ID, the group-ID, the working directory, and the com¬

mand interpreter (usually shil)) are initialized, and
●the file .profile in the working directory is executed if it exists.

(The .profile file in your home directory may be edited to include
setting environment variables and executing programs.)

These specifications are found in the /etc/passwd file entry for the
user. If the name of the command interpreter is not in the pass¬
word file, the default command interpreter, /bin/sh is used. If this
field is *, achroot{2) is done to the directory named in the direc¬
tory field of the entry. At that point, login is executed again at
the new level which must have its own root structure including
/bin/login and /etc/passwd.
The basic environment (see environ{b)) is initialized to:

HOME =your-lo gin-directory
PAT H = ; / u s r / u c b : / b i n : / u s r / b i n
SHELL=last-field-of-passwd-entry
MAlL=lusTlma3Uyour-login-name
TZ=timezone-specification

The environment may be expanded or modified by supplying
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additional arguments to login, either at execution time or when
login requests your login name. The arguments may take either
the form xxx or xxx=yyy. Arguments without an equal sign are
placed in the environment as

L n = x x x

where nis anumber starting at 0and is incremented each time a
new variable name is required. Variables containing an =are
placed into the environment without modification. If they already
appear in the environment, then they replace the older value.
There are two exceptions. The variables PATH and SHELL cannot
be changed. This prevents people, logging into restricted shell
environments, from spawning secondary shells which are not res¬
tricted. Both login and getty understand simple single-character
quoting conventions. Typing abackslash in front of acharacter
quotes it and allows the inclusion of such things as spaces and
t a b s .

F I L E S

/etc /u tmp
/etc/wtmp

accounting
accounting

lusrlmaiUyour-name mailbox for user your-name
message-of-the-day
password file
system profile
user's login profile

/ e t c / m o t d
/etc/passwd
/etc/profile
.profile

S E E A L S O

mail(l), newgrp(l), sh(l), su(l), passwd(4), profile(4), environ(5).
D I A G N O S T I C S

Login incorrect
The user name or the password cannot be matched.

No she l l
Consult your system administator.

Cannot open password file
Consult your system administator.

No directory
Consult your system administator.

No utmp entry
You probably attempted to execute login as acommand
wi thou t us ing the she l l i n te rna l exec command o r you
attempted to execute login from other than the initial shell.
You must exec login from the lowest level shell.

S U P P O R T S T A T U S

Supported.
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N A M E

logname —get login name
S Y N O P S I S

logname
D E S C R I P T I O N

Logname reports the login name of the user by returning the con¬
t e n t o f t h e e n v i r o n m e n t v a r i a b l e S L O G N A M E w h i c h i s s e t w h e n a
user logs into the system.

F I L E S

/etc/profile
S E E A L S O

env(l), login(l), logname(3X), environ(5).
S U P P O R T S T A T U S

Supported.
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N A M E

look —find lines in asorted list
S Y N O P S I S

look [—df 1string [file ]
D E S C R I P T I O N

Look consults asorted file and prints all lines that begin with
string. It uses binary search.
The options dand faffect comparisons as in sort(l):
dDictionary order: only letters, digits, tabs and blanks partici¬

pate in comparisons,
fFold. Upper case letters compare equal to lower case.
If no file is specified, /usr/dict/words is assumed with collating
sequence —df.

F I L E S

/ u s r / d i c t / w o r d s

S E E A L S O

sort(l), grep(l)
R E S T R I C T I O N S

Some special characters, such as parentheses, ampersands, and
carats, are shell sensitive and therefore are not recognized as
strings. These characters may be used, however, if preceded by a
b a c k s l a s h .

S U P P O RT S TAT U S
Supported.
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N A M E

lorder —find ordering relation for an object library
S Y N O P S I S

lo rde r fi l e . . .

D E S C R I P T I O N

The input is one or more object or library archive files (see ar(l)).
The standard output is alist of pairs of object file names, meaning
that the first file of the pair refers to external identifiers defined in
the second.

The output may be processed by tsort(l) to find an ordering of a
library suitable for one-pass access by ld{l).
Note that the link editor ld(\) is capable of multiple passes over an
archive in the portable archive format (see ar(4)) and does not
require that lorder{\) be used when building an archive. The usage
of the hrder{\) command may, however, allow for aslightly more
efficient access of the archive during the link edit process.

.

E X A M P L E

The following example builds anew library from existing .o files,
ar cr library 'lorder *.o |tsort'	 '

F I L E S

♦symref, ♦symdef temporary files
S E E A L S O

ar(l), ld(l), tsort(l), ar(4).
R E S T R I C T I O N S

Object files whose names do not end with .o, even when contained
in library archives, eu-e overlooked. Their global symbols and refer¬
ences are at t r ibuted to some other fi le .

S U P P O R T S T A T U S

Supported.
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N A M E

Ip —send requests to an LP line printer
S Y N O P S I S

Ip l~c] [—ddest] [—m] [—nnumber] [—ooption] [—s] [—ttitle]
[—w] files

D E S C R I P T I O N

Lp arranges for the named files and associated information (collec¬
tively called arequest) to be printed by aline printer. If no file
names are mentioned, the standard input is assumed. The file
name —stands for the standard input and may be supplied on the
command line along with named files. The order in which files
appear is the same order in which they are printed.
Lp associates aunique id with each request and prints it on the
standard output. This id can be used later to cancel (see cancel(l))
or find the status (see lpstat{l)) of the request.

O P T I O N S

The following options to Ip may appear in any order and may be
i n t e r m i x e d w i t h fi l e n a m e s :

Make copies of the files to be printed immediately
when Ip is invoked. Normally, files are not copied, but
are linked whenever possible. If the —c option is not
given, then the user should be careful not to remove
any of the files before the request has been printed in
its entirety. Also, in the absence of the —c option,
any changes made to the named files after the request
is made but before it is printed are reflected in the
printed output.

Choose dest as the printer or class of printers that is
to do the printing. If dest is aprinter, then the
request is printed only on that specific printer. If dest
is aclass of printers, then the request is printed on the
first available printer that is amember of the class.
Under certain conditions (printer unavailability, file
space limitation, etc.), requests for specific destina¬
tions may not be accepted (see accept{lM) and
/pstat(l)). By default, dest is taken from the environ¬
ment var iab le LPDEST ( i f i t is set ) . Otherwise, a
default destination (if one exists) for the computer sys¬
tem is used. Destination names vary between systems
(see Ipstatil)).
Send mail (see mailfl)) after the files are printed. No
mai l i s sent upon normal comple t ion o f the pr in t
request unless -m is specified.

—nnumber Print number copies (default of 1) of the output.
—ooption Specify printer-dependent or class-dependent options.

Several such options may be collected by specifying
the —o key letter more than once. For valid options,
see Models in lpadmin{\M).

— c

— d d e s t

— m
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Suppress messages from lp{\) such as request id is ....
Print title on the banner page of the output.
Write amessage on the terminal after the files are
printed. If the user is not logged in, then mail is sent
i n s t e a d .

— s

— t t i t l e

— w

F I L E S

/usr/spool/lp/*
S E E A L S O

cancel(l), enable(l), Ipstat(l), mail(l), accept(lM), Ipadmin(lM),
Ipsched(lM).
LP Spooling System in the Superuser Guide.

S U P P O RT S TAT U S
Not supported.
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N A M E

Ipstat —print LP status information
S Y N O P S I S

Ipstat [options]
D E S C R I P T I O N

Lpstat prints information about the current status of the LP line
printer system.

If no options are given, then Ipstat prints the status of all requests
made to (p(l) by the user. Any arguments that are not options
assumed to be request ids (as returned by Ip). Lpstat prints the
status of such requests.

a r e

O P T I O N S

Options may appear in any order and may be repeated and inter¬
mixed with other arguments. Some of the options below may be
followed by an optional list that can be in one of two forms: alist
of items separated from one another by acomma, or alist of items
enclosed in double quotes and separated from one another by a
comma and/or one or more spaces. For example;

— u " u s e r l , u s e r 2 , u s e r 3 "

The omission of alist following such options causes all information
relevant to the option to be printed, for example:

Ipstat —o
prints the status of all output requests.
—a[/ist] Print acceptance status (with respect to Ip) of destina¬

tions for requests. List is alist of intermixed printer
names and c lass names.

—c[/ ist ] Print class names and their members. List is alist of
c lass names.

Print the system default destination for Ip.
Print the status of output requests. List is alist of
intermixed printer names, class names, and request ids.
Print the status of printers. List is alist of printer
n a m e s .

Print the status of the LP request scheduler.
Print astatus summary, including the status of the line
printer scheduler, the system default destination, alist
of class names and their members, and alist of printers
and the i r assoc ia ted dev ices.

P r i n t a l l s t a t u s i n f o r m a t i o n .

Print status of output requests for users. List is alist
of login names.
Print the names of printers and the pathnames of the
devices associated with them. List is alist of printer
n a m e s .

- d

—o[Zist]

—p[ / i s t ]

— r

— s

- t

—u[/ is t ]

—v [ / i s t ]
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F I L E S

/usr/spool/lp/*
S E E A L S O

enable(l), lp(l).
S U P P O R T S TAT U S

Not supported.
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N A M E

Is —list contents of directory
S Y N O P S I S

Is [—abcCdfFgilmnopqrRstux ][names]
D E S C R I P T I O N

For each directory argument. Is lists the contents of the directory;
for each file argument, Is repeats its name and any other informa¬
tion requested. The output is sorted alphabetically by default.
When no file or directory argument is given, the current directory
is listed. When several file or directory arguments are given, the
arguments are first sorted appropriately, but files appear before
directories and their contents.

There are three major listing formats. The default format is to list
one entry per line, the —C and —x options enable multi-column for¬
mats, and the —m option enables stream output format in which
files are listed across the page, separated by commas. In order to
determine output formats for the —C, —x, and —m options. Is uses
an environment variable, COLUMNS, to determine the number of
character positions available on one output line. If this vzu*iable is
not set, the terminfo database is used to determine the number of
columns, based on the environment variable TERM. If this infor¬
mation cannot be obtained, 80 columns are assumed.

O P T I O N S

List all entries; usually entries whose names begin with a
period (.) are not listed.
Force printing of non-graphic characters to be in the octal
\ddd notation.
Use time of last modification of the i-node (file created, mode
changed, etc.) for sorting (—t) or printing (—1).
Output in multi-column with entries sorted down the
c o l u m n s .

If an argument is adirectory, list only its name (not its con¬
tents); often used with —1 to get the status of adirectory.
Force each argument to be interpreted as adirectory and list
the name found in each slot. This option turns off —1, —t,
—s, and —r, and turns on —a; the order is the order in which
entries appear in the directory.
Put aslash (/) after each filename if that file is adirectory
and put an asterisk (*) after each filename if that file is exe¬
c u t a b l e .

The same as —1, except that the owner is not printed.
For each file, print the i-number in the first column of the
r e p o r t .
List in long format, giving mode, number of links, owner,
group, size in bytes, and time of last modification for each
file. If the file is aspecial file, the size field contains the
major and minor device numbers rather than asize.
Output stream format.
The same as —1, except that the owner's UID and group's
GID numbers are printed, rather than the associated charac¬
ter strings.

— a

- b

— c

- C

- d

- f

- F

— i

- 1

— m

— n
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—o The same as —1, except that the group is not printed.
—p Put aslash (/) after each filename if that file is adirectory.
—q Force printing of non-graphic characters in file names as the

character (?).
—r Reverse the order of sort to get reverse alphabetic or oldest

first as appropriate.
—R Recursively list subdirectories encountered.

Give size in blocks, including indirect blocks, for each entry.
—t Sort by time modified (latest first) instead of by neune.

Use time of last access instead of last modification for sort¬
ing (with the —t option) or printing (with the —1 option).

—X Output multi-column with entries sorted across rather than
down the page.

— s

— u

O U T P U T F O R M AT
The mode printed under the —1 option consists of 10 characters
that are interpreted as follows:

The fi rs t charac te r i s :

dif the entry is adirectory;
bif the entry is ablock special file;
c	 if the entry is acharacter special file;
p	 if the entry is afifo (i.e., named pipe) special file;
—if the entry is an ordinary file.

The next 9characters are interpreted as three sets of three
bits each. The first set refers to the owner's permissions; the
next to permissions of others in the user group of the file;
and the last to all others. Within each set, the three charac¬
ters indicate permission to read, to write, and to execute the
file as aprogram, respectively. For adirectory, execute per¬
mission is interpreted to mean permission to search the direc¬
tory for aspecified file.
The permissions are indicated as follows:

r i f the fi le is readable;
w i f t h e fi l e i s w r i t a b l e ;
Xif the file is executable;
—if the indicated permission is not granted.

The group execute permission character is given as sif the
file has set-group-ID mode; likewise, the user execute permis¬
sion character is given as sif the file has set-user-ID mode.
The last character of the mode (normally xor —) is tif the
1000 (octal) bit of the mode is on; this is the save text or
sticky bit. The indications of set-ID and 1000 bits of the
mode are capitalized (S and Trespectively) if the correspond¬
ing execute permission is not set.

When the sizes of the files in adirectory are listed, atotal count of
blocks, including indirect blocks, is printed.

F I L E S
to get user IDs for Is —1 and Is —o.
to get group IDs for Is —1 and Is —g.

/etc/passwd
/etc/group
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/usr/ l ib/ terminfo/* to get terminal information.
S E E A L S O

chmod(l), findd).
R E S T R I C T I O N S

Unprintable characters in file names may confuse the columnar
output options.

S U P P O RT S TAT U S
Supported.
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N A M E

Is —list contents of directory
S Y N O P S I S

/usr/ucbAs [—acCdfPgilLqrRstul ]name ...
D E S C R I P T I O N

For each directory argument, Is lists the contents of the directory;
for each file argument, Is repeats its name and any other informa¬
tion requested. The output is normally sorted alphabetically.
When no file or directory argument is given. Is lists the current
directory. When several file or directory arguments are given, the
arguments are first sorted appropriately, but Is processes files
before directories and their contents. Files whose names begin
with aperiod are not listed (see —a option).

O P T I O N S

—a List all entries, including those entries whose names begin
with aperiod (.) (normally not l isted except for the
superuser).

—c Use time of file creation for sorting or printing.
—C Force multi-column output; this is the default when output is

t o a t e r m i n a l .
—d If argument is adirectory, list only its name; often used with

—1 to get the status of adirectory.
—f Force each argument to be interpreted as adirectory and list

the name found in each slot. This option turns off —1, —t,
—s, and —r, and turns on —a; the order is the order in which
entries appear in the directory.

—F Cause directories to be marked with atrailing /, sockets with
atrailing =, symbolic links with atrailing @, and executable
files with atrsdling ♦.

—g Include the group ownership of the file in along output.
—i For each file, print the i-number (inode number) in the first

colunm of the report.
—1 List in long format, giving mode, number of links, owner, size

in bytes, and time of last modification for each file. If the file
is aspecial file, the size field contains the major and minor
device numbers. If the file is asymbolic link. Is prints the
pathname of the linked-to file preceded by —>.

—L If argument is asymbolic link, list the file or directory which
the link references, rather than the link itself.

—q Force printing of non-graphic characters in file names as the
character ?; this is the default when output is to aterminal.

—r Reverse the order of sort to get reverse alphabetic or oldest
first as appropriate.

—R Recursively list subdirectories encountered.
—8 Give size in kilobytes of each file.
—t Sort by time mocUfied (latest first) instead of by name.
— u U s e t i m e o f l a s t a c c e s s i n s t e a d o f l a s t m o d i fi c a t i o n f o r s o r t ¬

ing (with the —t option) and/or printing (with the —1 option).
—1 Force one entry per line output format; this is the default

when output is not to aterminal.
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O U T P U T F O R M A T

The mode printed under the —1 option consists of 10 characters
that are interpreted as follows:

The fi rs t charac te r i s :

dif the entry is adirectory;
b	 if the entry is ablock special file;
c	 if the entry is acharacter special file;

if the entry is asymbolic link;
sif the entry is asocket; or,
—if the entry is an ordinary file.

The next 9characters are interpreted as three sets of three
bits each. The first set refers to the owner's permissions; the
next to permissions of others in the user group of the file;
and the last to all others. Within each set, the three charac¬
ters indicate permission to read, to write, and to execute the
file as aprogram, respectively. For adirectory, execute per¬
mission is interpreted to mean permission to search the direc¬
tory for aspecified file.
The permissions are indicated as follows:

r i f the fi le is readable;
wif the file is wr i table;
Xif the file is executable;
—if the indicated permission is not granted.

The group execute permission character is given as sif the
file has set-group-ID mode; likewise, the user execute permis¬
sion character is given as sif the file has set-user-ID mode.
The last character of the mode (normally xor —) is tif the
1000 (octal) bit of the mode is on; this is the save text or
sticky bit. The indications of set-ID and 1000 bits of the
mode are capitalized (S and Trespectively) if the correspond¬
ing execute permission is not set.

When the sizes of the files in adirectory are listed, atotal count of
blocks, including indirect blocks, is printed.

1

F I L E S

/etc/passwd to get user ids for Is —1.
/etc/group to get group ids for Is —g.

R E S T R I C T I O N S

Newline and tab are considered printing characters in file names.
The output device is assumed to be 80 columns wide.
The option setting based on whether the output is ateletype is
undesirable as Is —sis much different than Is —s|Ipr. However,
not using this setting almost certainly limits usage of old shell
scripts which used Is.

S U P P O RT S TAT U S
Supported.
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N A M E

m4 —macro processor
S Y N O P S I S

m4 [options ][files ]
D E S C R I P T I O N

M4 is amacro processor intended to be apre-processor for Ratfor,
C, and other languages. Each of the argument files is processed in
order; if there are no files, or if afile name is —, the standard input
is read. The processed text is written on the standard output.

O P T I O N S

The options and their effects are as follows:
—Dname[=va l \

Defines name to val or to null if val is not specified.
— U n a m e

u n d e fi n e s n a m e .

The following options must appear before the file names and before
any —D or —U options.
—e Operate interactively. Interrupts are ignored and the output

i s u n b u f f e r e d .

—s Enable line sync output for the Cpreprocessor (#line ...)
— B i n t

Change the size of the push-back and argument collection
buffers from the default of 4,096.

— H i n t
Change the size of the s)onbol table hash array from the
default of 199. The size should be prime.

— S i n t
Change the size of the call stack from the default of 100
slots. Macros take three slots, and non-macro arguments
take one.

— T i n t

Change the size of the token buffer from the default of 512
bytes.

S Y N T A X
Macro ca l l s have the fo rm:

name(argl,arg2, ..., argn)
The (must immediately follow the name of the macro. If the name
of adefined macro is not followed by a(, it is assumed to be acall
of that macro with no arguments. Potential macro names consist
of alphabetic letters, digits, and underscore; the first character may
not be adigit.
Leading unquoted blemks, tabs, and new-lines are ignored while col¬
lecting arguments. Left and right single quotes are used to quote
strings. The value of aquoted string is the string stripped of the
quotes.
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When amacro name is recognized, its arguments are collected by
searcl̂ g for amatching right parenthesis. If fewer arguments are
supplied than are in the macro definition, the trailing arguments
are assumed to be null. Macro evaluation proceeds normally dur¬
ing the collection of the arguments, and any commas or right
parentheses which happen to turn up within the value of anested
call function as if the expanded macro had been placed into the
text in the first place. After argument collection, the value of the
macro is pushed back onto the input stream and rescanned.
M4 makes available the following built-in macros. They may be
redefined, but once this is done the original meaning is lost. Their
values are null unless otherwise stated,

define (mname, argl, arg2, ...)
defines argl as the value of the macro mname. When
is subsequently used, m4 replaces each occurrence of $n in
the replacement text (where nis adigit) with the n-th argu¬
ment. $0 is the name of the macro; missing arguments are
replaced by the null string; $# is the number of arguments; $♦
is alist of all the arguments separated by commas; $@ is like
$♦, but each argument is quoted with the current quotes (see
changequote).

undefine {mname)
removes the definition of the macro named in its argument,

defn (mi, m2, m3, ...)
returns the quoted definition of its argument(s). Defn is use¬
ful for renaming macros, especially buUt-ins.

pushdef (mname, argl, arg2, ...)
like define, but saves any previous definition,

popdef (ml, m2,...)
removes current definition of its argument(s), exposing the
previous one, if any.

ifdef (mname, vail, val2)
if mname is defined, returns vail', otherwise returns val2. If
val2 is not specified, ifdef returns null. The word unix is
predefined on the UNIX system versions of m4.

shift (argl, arg2, ...)
returns all but argl. The other £u-guments are quoted and
pushed back with commas in between. The quoting nullifies
the effect of the extra scan that is subsequently performed,

changequote (Iq ,rq)
changes the quote symbols to Iq and rq. The symbols may
be up to five characters long. Changequote without argu¬
ments restores the original values (left and right single
quotes),

changecom (Im ,rm)
change left and right comment markers from the default it
and new-line. If /m and rm are not specified, the comment
mechanism is effectively disabled. If ô y Im is specified, the
left marker becomes Im and the right marker becomes new-

m n a m e
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line. If both Im and rm are specified, both markers are
changed. Comment markers may be up to five characters
long,

divert (digit-string)
m4 maintains 10 output streams, numbered 0*9. The final
output is the concatenation of the streams in numerical order;
initially stream 0is the current stream. The divert macro
changes the current output stream to digit-string argument.
Output diverted to astream other than 0through 9is dis¬
c a r d e d ,

undivert (dstringl, dstring2, ...)
causes immediate output of text from the output streams
named as arguments, or from all output streams if no argu¬
ments are specified. Text may be undiverted into another
output stream. Undiverting discards the text in the output
stream(s) specified by the arguments.

d i v n u m
returns the value of the current output stream,

dnl reads and discards characters up to and including the next
n e w - l i n e .

ifelse (argl, arg2, argS [, arg4 ... ])
returns argS if argl is the same string as arg2, argl, arg2,
argS must be given. If argl is not equal to arg2, and if five
or more arga are specified, ifelse repeats, using arga 4, 5, 6,
and 7; otherwise, ifelse returns arg4, or, if arg4 is not present,
n u l l .

incr (arg)
returns the value of arg incremented by 1. The value of arg
is calculated by interpreting an initial digit-string as a
d e c i m a l n u m b e r.

deer (arg)
returns the value of arg decremented by 1.

eval (expr, radix, digits)
evaluates expr as an arithmetic expression, using 32-bit arith¬
metic. Operators include +, —, ♦, /, %, ^(exponentiation),
bitwise &, |, and relationals; parentheses. Octal and
hex numbers may be specified as in C. Radix specifies the
radix for the result; the default is 10. Digits may be used to
specify the minimum number of digits in the result.

len (string)
returns the number of characters in string.

index (string, pattern)
returns the position in string where pattern begins (zero ori¬
gin), or —1 if pattern does not occur in string.

substr (string, start, length)
returns asubstr ing of str ing. Start is azero origin number
selecting the first character; length indicates the length of the
substring. If length is not specified, length is assumed to be
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large enough to extend to the end of the first string,
translit (chars, setl, set2)

transliterates the characters in chars from the set setl to the
set set2. No abbreviations are permitted,

include (fname)
returns the contents of the file named fname.

sinclude (fname)
returns the contents of the file named fname, but does not
print amessage, except that it says if the file is inaccessible,

syscmd (unixcmd)
executes the UNIX system command unixcmd. No value is
r e t u r n e d .

sysval
is the return code from the last call to syscmd.

maketemp (string)
fills in astring of XXXXX in string with the current process
I D .

m4exit (xcode)
exits immediately from m4. xcode, if given, is the exit code;
if not given xcode is assumed to be 0.

m4wrap (arg)
a r g i s p u s h e d b a c k a t fi n a l E O F ; e x a m p l e :
m4 wrap! 'cleanup!)')

errprint (arg)
prints arg on the diagnostic output file,

dumpdef (iteml, item2, ...)
prints current names and definitions, for the named items, or
for all items if no arguments are given,

traceon (ml, m2, ...)
with no arguments, turns on tracing for the all macros
(including built-ins). Otherwise, turns on tracing for named
macros, ml, m2, . . . . etc,

traceoff (ml, m2, ...)
turns off trace globally and for any macros specified. Macros
specifically traced by traceon can be untraced only by specific
calls to traceoff.

S E E A L S O

cc(l), cpp(l).
The M4 Macro Processor in the Support Tools Guide.

S U P P O R T S T A T U S

Supported.
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N A M E

68000, pdpll, u3b, u3b5, vax —provide truth value about your
processor type

S Y N O P S I S
86000

p d p l l
u 3 b

u 3 b 5

v a x

D E S C R I P T I O N
The following commands return atrue value (exit code of 0) if you
are on aprocessor that the command name indicates.

68000 True if you are on aTOWER,
pdpll True if you are on aPDP-11/45 or PDP-11/70.

True if you are on a3B 20 computer.
True if you are on a3B 5computer.
True if you are on aVAX-11/750 or VAX-11/780.

The commands that do not apply return afalse (non-zero) value.
These commands are often used within make{\) makefiles and shell
procedures to increase portability.

u 3 b

u 3 b 5

v a x

S E E A L S O

make(l), sh(l), test(l), true(l).
S U P P O R T S T A T U S

Supported.
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N A M E

mail, rmail, small —send mail to users or read mail
S Y N O P S I S

mail [—epqr ][-f file 1
smail [—epqr ][—f file ]
mail (—t ]persons
smail [—t ]persons
rmail [—t ]persons

D E S C R I P T I O N

Mail, without arguments, prints mail for auser, message-by¬
message, in last-in, first-out order. For each message, the user is
prompted with a?, and aline is read from the standard input to
determine the disposition of the message:
<newl ine> Go on to next message.

Same as <newl ine>.

Delete message and go on to next message.
Print message again.
Go back to previous message.
Save message in the named files (mbox is default).
Save message, without its header, in the named
files (mbox is default).
Mail the message to the named persons (yourself
is default).
Put undeleted mail back in the mailfile and stop.
Same as q.
Put all mail back in the mailfile unchanged and
stop.
Escape to the shell to do command. (Not valid for
smail)
Print acommand summary,

to mail and works like mail except that it does not
allow the Icommand. Smail is primarily used as asecurity feature
to prevent an unauthorized user access to UNIX utilities, but
allows them to read their mail.

+
d
P

s [fi les ]
w (fi les ]

m[persons ]

q
EOT (control-d)
x

I c o m m a n d

*

S m a i l i s l i n k e d

The options alter the printing of the mail:
—e Do not print mail. An exit value of 0is returned if the user

has mail; otherwise, an exit veJue of 1is returned.
—p Print all mail without prompting for disposition.
—q Terminate mail after interrupts. Normally an interrupt only

causes the termination of the message being printed.
—r Print messages in first-in, first-out order.
- t fi l e

Use file (e.g., mbox) instead of the default mailfile.
—t Place the names of all persons to whom the mail was sent on

the postmark of the msdl for each person. This allows all who
receive mail to know who else received that letter.

When persons are named, mail takes the standard input up to
end-of-file (typically control-d) or up to aline consisting of just a

a n
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period and adds it to the mailfile for each person. The message is
preceded by the name of the sender and apostmeirk. Lines that
look like postmarks in the message, (i.e., From ...) are preceded
with a>. Aperson is usually auser name recognized by /ogin(l).
If aperson being sent mail is not recognized, or if mail is inter¬
rupted during input, the file dead.letter is saved to allow editing
and resending. Note that this is regarded as atemporary file in
that it is recreated each time it is needed erasing the previous
ten ts o f deadJe t te r.

To denote arecipient on aremote system, prefix person by the sys¬
tem name and exclamation mark (see uucp(lC)). Everything after
the first exclamation mark in persons is interpreted by the remote
system. In particular, if persons contains additional exclamation
marks, it can denote asequence of machines through which the
message is to be sent on the way to its ultimate destination. For
example, specifying a!b!cde as the name of the recipient causes the
message to be sent to user bicde on system a. System ainterprets
that destination as arequest to send the message to user cde on
system b. This might be useful, for instance, if the sending system
can access system abut not system b, and system ahas access to
system b. Mail does not use uucp if the remote system is the local
system name (i.e., localsystemluser).
The mailfile may be manipulated in two ways to alter the function
of mail. The other permissions of the file may be read-write, read¬
only, or neither read nor write to allow different levels of privacy.
If changed to other than the default, the file is preserved even
when empty to perpetuate the desired permissions. The file may
also conta in the first l ine;

Forward to person
which causes all mail sent to the owner of the mailfile to be for¬
warded to person. This is especially useful to forward all of the
mail for one person to one machine in amultiple machine environ¬
ment. In order for forwarding to work properly, the mailfile should
have "mail" as group ID, and the group permission should be read-
w r i t e .

Rmail permits only the sending of mail; uucp (1C) uses rmail as a
security precaution.
When auser logs in, the presence of mail, if any, is indicated. Also,
notification is made if new mail arrives while using mail.

c o n -

F I L E S

/etc/passwd
/ u s r / m a i l / u s e r
$ H O M E / m b o x
$ M A I L

/ tmp/ma*
/ u s r / m a i l / * , l o c k
d e a d . l e t t e r

to identify sender and locate persons
incoming mail for user; i.e., the mailfile
saved ma i l
variable containing path name of mailfile
temporary file
lock for mail directory
u n m a i l a b l e t e x t

S E E A L S O

login(l), mailx(l), uucp(lC), write(l).
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R E S T R I C T I O N S
Race cond i t i ons somet imes resu l t i n a fa i l u re to remove a lock fi le .
After an interrupt, the next message may not be printed; printing
may be forced by typing ap.

S U P P O R T S T A T U S

Supported.
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N A M E

mailx —interactive message processing system
S Y N O P S I S

mailx [options] [name...]
D E S C R I P T I O N

The mailx command provides acomfortable, flexible environment
for sending and receiving messages electronically. Mailx provides:
●Commands —When reading mail, mailx provides commands to

facilitate saving, deleting, and responding to messages.
●Tilde Escapes —When sending mail, mailx provides tilde escape

commands to allow editing, reviewing, and other modification of
the message as it is entered.

●Environment Variables —Mailx provides environment variables
which may be set and unset to control prompts, editing, format¬
ting, and disposition of mail.

Incoming mail is stored in astandard file for each user called the
system mailbox for that user. When mailx is called to read mes¬
sages, the mailbox is the default place to find them. As messages
are read, they are marked to be moved to asecondary file for
storage, unless specific action is taken, so that the messages need
not be seen again. This secondary file is called the mbox and is
normally located in the user's home directory; this location is con¬
trolled by the MBOX environment variable. Messages remain in
this file until forcibly removed.
When reading mail, mailx is in command mode. Aheader sum¬
mary of the first several messages is displayed followed by a
prompt indicating mailx can accept regular conunands. When
sending mail, mailx is in input mode. If no subject is specified on
the conunand line, aprompt for the subject is printed. As the mes¬
sage is typed, mailx reads the message and stores it in atem¬
porary file. Commands may be entered by beginning aline with
the tilde ('^) escape character followed by asingle command letter
and optional arguments.
At any time the behavior of mailx is governed by aset of environ¬
ment variables. These are flags and valued parameters which are
set and cleared via the set and unset commands.

At startup time, mailx reads conunands from the system file
/usr/lib/mailx/mailx.rc, if present, to initialize certain parameters,
then reads commands fi'om aprivate startup file $HOME/.mailrc
for personalized variables. Most regular commands are valid inside
astartup file. The most common use of astartup file is to set up
initial display options and alias lists. The following conunands are
not valid in the startup file: !, Copy, edit, followup. Followup,
hold, mail, preserve, reply. Reply, shell, and visual. Any errors in
the startup file cause the remaining lines in the file to be ignored.
On the mailx command line, options start with ahyphen (—) and
any other arguments are taken to be destinations (recipients). If no
recipients are specified, mailx attempts to read messages from the
m a U b o x .

- 1 -



M A I L X ( l ) M A I L X ( l )

Recipients listed on the mailx command line may be of three t)T)es:
login names, shell commands, or edias groups. Login names may
be any network address including mixed network addressing. If
the recipient name begins with apipe symbol ([), the rest of the
name is taken to be ashell command to pipe the message through.
This provides an automatic interface with any program that reads
the standard input, such as lpr{l) for recordiing outgoing mail on
paper. Alias groups are set by the alias command and are lists of
recipients of any type.

O P T I O N S

Command line options are:
—d Turn on debugging output. Not recommended.
—e Test for presence of mail. Mailx prints nothing and exits

with asuccessful return code if there is mail to read.
—f \filename]

Read messages from filename instead of mailbox. If no
filename is specified, the mbox is used.

—F Record the message in afile named after the first recipient
overriding the record environment variable, if set.

—H Print header summary only.
—i	 Ignore interrupts. See also the ignore environment variable.
—n Do not initialize from the system default mailx.rc file.
—N Do not print initial header summary.
—r address

Pass address to network delivery software. All tilde escape
commands a re d i sab led .

—s subject
Use subject as the message Subject line.

— u u s e r

Read user's mailbox. This is only effective if user's mailbox
is not read protected.

—U Convert uucp(\) style addresses to internet standards overrid¬
ing the conv environment variable.

C O M M A N D S

Regular commands are of the form

[command ][msglist ][arguments ]

If no command is specified in command mode, print is assumed.
Each message is assigned asequential number, and there is at any
time the notion of acurrent message marked by a>in the header
summary. Many commands take an optional list of messages
{msglist) to operate on which defaults to the current message. A
msglist is alist of message specifications separated by spaces
which may include:

Message number n.
Current message.
First undeleted message.
Last message.
All messages.

n

A

S
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Inclusive range of message numbers.
All messages from user.

n — m

u s e r

/string All messages with string in the Subject line; case is
ignored.
All messages of t)rpe c, where cis one of:

Deleted messages.
New messages.
Old messages.
Read messages.
Unread messages.

No te t ha t t he con tex t o f t he conunand de te rm ines whe the r
this type of message specification makes sense.

: c

d
n

o

r

u

Other arguments are usually arbitrary strings whose usage
depends on the command involved. File names, where expected, are
expanded via the normal shell conventions (see sA(l)). Special char¬
acters are recognized by certain commands and are documented
w i t h t h e c o m m a n d s b e l o w.

The following is acomplete list of mailx commands:
I s h e l l - c o m m a n d

Escape to the shell. Also see the SHELL environment vari¬
able.

# c o m m e n t
Null command (comment). This is useful in .mailrc files.

Print the current message number.

Print asummary of commands,
alias alias name ...
group alias name ...

Declare an alias for the given names. The names are substi¬
tuted when alias is used as arecipient. This is useful in the
. m a i l r c fi l e ,

a l ternates name . . .
Declare alist of alternate names for your login. When
responding to amessage, these names are remov^ from the
list of recipients for the response. With no arguments, alter¬
nates prints the ciurent list of alternate names. Also see the
a l l n e t e n v i r o n m e n t v a r i a b l e ,

cd [directory]
chdir [directory]

Change directory. If directory is not specified, $HOME is
used ,

copy [filename]
copy [msg/ist] filename

Copy messages to the file without marking the messages as
saved. This is otherwise equivalent to the save command.

Copy [msglist]
Save the specified messages in afile whose name is derived
fi*om the author of the message to be saved; do not mark the
messages as saved. This is otherwise equivalent to the Save

?
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c o m m a n d ,
d e l e t e

Delete messages from the mailbox. If the autoprint environ¬
ment variable is set, the next message after the last one
deleted is printed,

discard [header-field ...]
ignore [header-field ...]

Suppress printing of the specified header fields when display¬
ing messages on the screen. Examples of header fields to
ignore are status and cc. The fields are included when the
message is saved. The Print and Type commands override
t h i s c o m m a n d ,

dp [msglist]
dt [msg/isi]

Delete the specified messages from the mailbox and print the
next message after the last one deleted. This is almost
equivalent to adelete command followed by aprint com¬
m a n d .

echo string ...
Echo the given strings (like echo(\)).

edit [msg/ist]
Edit the given messages. The messages are placed in atem¬
porary file and the EDITOR environment variable is used to
get the name of the editor. The default editor is ed(l).

e x i t
x i t

Exit from mailx without changing the mailbox. No messages
are saved in the mbox (also see the quit conunand).

file [filename]
folder [filename]

Quit from the current file of messages and read in the speci¬
fied file. The default file is the current mailbox. Several spe¬
cial characters are recognized when used as file names with
the following substitutions:

C u r r e n t m a i l b o x .
% u s e r M a i l b o x f o r u s e r.

P r e v i o u s fi l e .
C u r r e n t m b o x .

%

&
f o l d e r s

Print the names of the files in the directory set by the folder
e n v i r o n m e n t v a r i a b l e ,

followup [message]
Respond to amessage recording the response in afile whose
name is derived from the author of the message. This over¬
rides the record environment variable, if set. Also see the
Followup, Save, and Copy commands and the outfolder
e n v i r o n m e n t v a r i a b l e .

Followup [msg/ist]
Respond to the first message in the msglist sending the mes¬
sage to the author of each message in the msglist. The Sub¬
ject line is taken from the first message and the response is
recorded in afile whose name is derived from the author of
the first message. Also see the followup. Save, and Copy
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c o m m a n d s a n d t h e o u t f o l d e r e n v i r o n m e n t v a r i a b l e ,
from [msgr&st]

Print the header summary for the specified messages,
group alias name ...
alias alias name ...

Declare an alias for the given names. The names are substi¬
tuted when alias is used as arecipient. This is useful in the
.ma i l r c fi l e ,

headers [message]
Print the page of headers which includes the message speci¬
fi e d . T h e s c r e e n e n v i r o n m e n t v a r i a b l e s e t s t h e n u m b e r o f
headers per page. Also see the zcommand.

he lp
Print asununary of commands,

hold [msglist]
preserve [/nsgfo'si]

Hold the specified messages in the mailbox.
if sIr
m a i l - c o m m a n d s
e l s e
m a i l - c o m m a n d s
e n d i f

Conditional execution, where sexecutes the following mail-
commands up to an else or endif if the program is in send
mode, and rcauses the mail-commands to be executed only in
receive mode. This is usefu l in the .mai l rc fi le,

ignore header-field ...
discard header-field ...

Suppress printing of the specified header fields when display¬
ing messages on the screen. Examples of header fields to
ignore are status and cc. All fields are included when the
message is saved. The Print and Type commands override
t h i s c o m m a n d .

l i s t
Print all commands available. No explanation is given,

mail name .. .
Mail amessage to the specified users,

mbox [msg/istj
Arrange for the given messages to end up in the standard
mbox save file when mai lx terminates normal ly. See the
MBOX environment variable for adescription of this file.
Also see the exit and quit commands,

next [message]
Go to next message matching message. Amsglist may be
specified, but in this case the first valid message in the list is
the only one used. This is useful for jumping to the next
message from aspecific user because the name would be
t a k e n a s a c o m m a n d i n t h e a b s e n c e o f a r e a l c o m m a n d . S e e
the discussion of msglists above for adescription of possible
message specifications,

pipe [msg/ist] [shell-command]
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I(ms^r&'sfl [shell-command]
Pipe the message through the given shell-command. The
message is trea^ as if it were read. If no arguments are
given, the current message is piped through the command
specified by the value of the cmd environment variable. If
the page environment variable is set, aform feed character is
inserted after each message,

preserve [msg/isf]
hold [msgh'st]

Preserve the specified messages in the mailbox.
Print [msglist]
Type [msghst]

Print the specified messages on the screen including all
header field overriding suppression of fields by the ignore
c o n u n a n d .

print [msg/ist]
t3rpe [msg/ist]

Print the specified messages. If the crt environment variable
is set, the messages longer than the number of lines specified
by the crt environment variable are paged through the com¬
mand specified by the PAGER environment variable. The
default command is pg(l).

Exit from mailx storing messages that were read in mbox
and unread messages in the mailbox. Messages explicitly
saved in afi le are deleted.

Reply [msglist]
Respond [msg/ist]

Send aresponse to the author of each message in the msglist.
The Subject line is taken from the first message. If the
record environment variable is set to afilename, the response
is saved at the end of that file,

reply [message]
respond [message]

Reply to the specified message including ^other recipients
of the message. If the record environment variable is set to a
filename, the response is saved at the end of that file.

Save [msgh'sf]
Save the specified messages in afile whose name is derived
from the author of the first message. The name of the ̂ e is
taken to be the author's name with all network addressing
stripped off. Also see the Copy, followup, and Followup com¬
mands and the ou t fo l de r env i ronmen t va r i ab le ,

save [filename]
save [msgh'st] filename

Save the specified messages in the given file. The file is
created if it does not exist. The message is deleted from the
mailbox when mailx terminates unless the eepsave environ¬
ment variable is set: Also see the exit and quit commands.

q u i t

s e t
s e t n a m e
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set name=str ing
s e t n a m e = n u m b e r

Define an environment variable called name. The variable
may be given anull, string, or numeric value. Set by itself
prints all defined environment variables and their values.

sheU
Invoke an interactive shell. Also see the SHELL environment
v a r i a b l e ,

size [msgh'st]
Print the size in characters of the specified messages,

source filename
Read commands from the given file and return to command
m o d e .

top [msgh’sr]
Print the top few lines of the specified messages. If the top¬
lines environment variable is set, it is taken as the number of
lines to print. The default is 5.

touch [msglist]
Touch the specified messages. If any message in msglist is
not specifically saved in afile, it is placed in the mbox upon
normal termination. See exit and quit.

Type [msg/ist]
Print [msglist]

Print the specified messages on the screen including all
header fields overriding suppression of fields by the ignore
c o m m a n d ,

type [msg/ist]
print [msglist]

Print the specified messages. If the crt environment variable
is set, the messages longer than the number of lines specified
by the crt environment variable are paged through the com¬
mand specified by the PAGER environment variable. The
default command is pg(l).

undelete [msg/ist]
Restore the specified deleted messages. This only restores
messages deleted in the current mail session. If the autoprint
environment variable is set, the last message of those
restored is printed,

u n s e t n a m e . . .

Erase the specified environment variables. If any variable
was imported from the execution environment (i.e., ashell
variable), it cannot be erased.

v e r s i o n
Pr int the current vers ion and re lease date,

visual [msglist]
Edit the given messages with ascreen editor. The messages
are placed in atemporary file and the VISUAL environment
variable is used to get the name of the editor. The default
editor is oi(l).

write [msg/ist] filename
Write the given messages on the specified file minus the
header and trailing blank line. This is otherwise equivalent
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to the save command.
x i t
e x i t

Exit from mailx without changing the mailbox. No messages
are saved in the mhox (also see quit).
I

Scroll the header display forward or backward one screen-full.
The number of headers displayed is set by the screen environ¬
m e n t v a r i a b l e .

z l + l - 1

T I L D E E S C A P E S

In input mode, conunands are recognized by the tilde escape char¬
acter ('^). The tilde escape character is the default; this character
may be changed by the escape environment variable. Lines not
treated as commands are taken as input for the message. The fol¬
lowing commands may be entered only from input mode by begin¬
ning aline with the escape character.
' “ I she l l - command

Escape to the shell.

Terminate message input by simulating the end of file.
m a i l - c o m m a n d
m a i l - c o m m a n d

Perform the command. This is valid only when sending a
message while reading mail.

Print asmnmary of tilde escapes.
●"A

Insert the autograph string Sign into the message. Also see
the Sign environment variable.

a

Insert the autograph string sign into the message. Also see
the sign environment variable,

b n a m e . . .
Add the names to the blind carbon copy (Bcc) list.

A l

n a m e . . .

Add the names to the carbon copy (Cc) list.
' - d

Read in the dead, le t te r fi le . A lso see the DEAD env i ronment
v a r i a b l e .

e

Invoke the editor specified by the EDITOR environment vari¬
able on the partial message. The default editor is ed(\).

[msglist]
Forward the specified messages. The messages are inserted
into the current message without alteration.

' " h
Prompt for the Subject line and To, Cc, and Bcc lists. If the
field is displayed with an initial value, it may be edited as if
you had just typed it.

s t r ing
I n s e r t t h e v a l u e o f t h e n a m e d v a r i a b l e i n t o t h e t e x t o f t h e
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message. For example, '^A is equivalent to Sign.'
'“m [msglist]

Insert the specified messages into the letter shifting the new
text to the right one tab stop. This is valid only when send¬
ing amessage while reading mail.

Print the message being entered.

Quit from input mode by simulating an interrupt. If the
body of the message is not null, the partial message is saved
i n d e a d , l e t t e r . S e e t h e D E A D e n v i r o n m e n t v a r i a b l e f o r a
description of this file.

filename
<filename
< \ s h e l l - c o m m a n d

Read in the specified file. If the argument begins with an exc¬
lamation point (!), the rest of the string is taken as ashell
command which is executed and the standard output is
inserted into the message.

*^8 string ...
Set the Subject line to string.

t n a m e . . .

Add the given names to the To list.

Invoke the screen editor specified by the VISUAL environ¬
ment variable on the partial message. The default editor is
u i ( l ) .

w fi l e n a m e
Write the partial message onto the given file without the
h e a d e r.

P

'̂ q

f S d

t u

V

A i

X

Exit from the input mode as with except do not save the
message in dead.letter.

1shell-command
Pipe the body of the message through the given shell-
command. I f the shel l -command returns asuccessful exi t
status, the output of the command replaces the message.

E N V I R O N M E N T V A R I A B L E S

The following are environment variables taken from the execution
environment. These variables are not alterable within mailx.

HOME=d i rec to ry
The user's home directory during execution of mailx.

MA1LRC=filename
The name of the startup file executed during startup. The
d e f a u l t i s $ H O M E / . m a i l r c .

The following environment variables are internal mailx variables.
They may be imported from the execution environment or set
using the set command at any time. The unset command may be
used to erase variables.
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a l l n e t

All network names whose last component (login name) match
are treated as identical. This causes the msglist message
specifications to behave similarly. The default is noallnet.
Also see the alternates command and the metoo environment
v a r i a b l e .

append
Upon termination, append messages to the end of the mbox
file instead of prepending them. The default is noappend.

Prompt for the Cc list after the message is entered. The
defaul t is noaskcc.

a s k c c

a s k s u b

Prompt for subject if it is not specified on the command line
with the —soption. This variable is enabled by default.

a u t o p n n t
Enable automatic printing of messages after the delete and
undelete commands. The default is noautoprint.

bang
Enable the special-casing of exclamation points (!) in shell
escape command lines as in ui(l). The default is nobang,

c m d = s h e l l - c o m m a n d

Set the default shell command for the pipe command. There
is no defaul t value.

c o j i \ = c o n v e r s i o n

Convert uucp(l) addresses to the specified address style. The
only valid conversion is internet, which requires amail
delivery pro^am conforming to the RFC822 standard for
electronic mail addressing. Conversion is disabled by default.
Also see the sendmail environment variable and the —U
mand line option.

C T i = n u m h e r

Pipe messages having more than number lines through the
command specified by the PAGER environment variable.
The PAGER environment variable default is pg(l). This crt
environment variable is disabled by default.

DEPiD=filename
The name of the file in which to save partial letters in case of
untimely interrupt or delivery errors. The default is
$ H O M E / d e a d . l e t t e r .

c o m -

debug
Enable verbose diagnostics for debugging. Messages are not
delivered. The default is nodebug.

d o t

Take aperiod on aline by itself during input from aterminal
as end-o f -fi le . The defau l t i s nodot .

E D I TO R = s A e Z Z - c o m m a r e d

The command to run when the edit or ~e command is used.
The default is ecZ(l).

e s c a p e = c
S u b s t i t u t e c f o r t h e

folder=dZrectory
The directory for saving standard mail files. User specified

escape cheiracter.
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file names beginning with aplus (+) are expanded by preced¬
ing the filename with this directory name to obtain the real
filename. If directory does not start with aslash (/), $HOME
is prepended to it. In order to use the plus (+) construct on
amailx command line, the folder environment variable must
be an exported sA(l) environment variable. There is no
default for the folder environment variable. Also see the out-
f o l d e r e n v i r o n m e n t v a r i a b l e .

h e a d e r
Enable printing of the header summary when entering mailx.
This is enabled by default.

Preserve all messages that are read in the mailbox instead of
putting them in the standard mbox save file. The default is
n o h o l d .

h o l d

ignore
Ignore interrupts while entering messages. This variable is
useful for noisy dial-up lines. The default is noignore.

ignoreeof
Ignore end-of-file dining message input. Input must be ter¬
minated by aperiod (.) on aline by itself or by the com¬
mand. The default is noignoreeof. Also see the dot environ¬
m e n t v a r i a b l e .

keep
When the mailbox is empty, truncate it to zero length instead
of removing it. This variable is used to preserve the permis¬
sions of the mailbox. This is disabled by default.

keepsave
Keep messages saved in other files in the mailbox instead of
deleting them. The default is nokeepsave.

MBOX=filename
The name of the file to save messages which have been read.
The xit command overrides this variable as does saving the
message exp l ic i t l y in another fi le . The defau l t i s
$ H O M E / m b o x .

m e t o o

If your login appears as arecipient, do not delete it from the
l i s t . The de fau l t i s nome too .

1 A S T ^ ' R = s h e l l - c o m m a n d
The command and options to use when listing the contents of
the directory specified by the folder environment variable.
The default is /s(l).

onehop
When responding to amessage that was originally sent to
several recipients, the other recipient addresses are normally
forced to be relative to the originating author's machine for
the response. This variable disables alteration of the reci¬
pients' addresses, improving efficiency in anetwork where all
machines can send directly to all other machines (i.e., one hop
away).

o u t f o l d e r
Put the files used to record outgoing messages in the direc¬
tory specified by the folder environment variable unless the
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pathname is absolute. The default is nooutfolder. See the
folder environment variable and the Save, Copy, followup,
and Followup commands.

p a g e
Used with the pipe command to insert aform feed after each
message sent through the pipe. The default is nopage.

P A G E R = s h e l l ’ C o m m a n d
Use the shell command as afilter for paginating output.
This can also be used to specify the options to be used. The
default is pg(l).

p r o m p t = s t n n g
Set the command mode prompt to string. The default is "?

quiet
Do not print the opening message and version when entering
mailx. The default is noquiet.

Tecord=filename
Record all outgoing mail in filename. This is disabled by
de fau l t . A l so see the ou t fo lde r env i ronmen t va r iab le .

s a v e

Enable saving of messages in dead, letter on interrupt or
delivery error. See the DEAD environment variable for a
description of this file. This is enabled by default.

8 c r e e n = n u m b e r
S e t t h e n u m b e r o f l i n e s i n a s c r e e n - f u l l o f h e a d e r s f o r t h e
h e a d e r s c o m m a n d .

6 e n d m e d l = s h e l l - c o m m a n d
Alternate command for delivering messages. The default is
mai l ( \ ) .

s e n d w a i t
Wait for background mailer to finish before retimiing. The
de fau l t i s nosendwa i t .

S H E L L = s h e l l - c o m m a n d
The name of apreferred command interpreter. The default is
sA(l).

s h o w t o

When displaying the header summary and the message is
from you, print the recipient's name instead of the author's
n a m e ,

s i gn=s t r i ng
The variable inserted into the text of amessage when the ~a
command is given. There is no default. Also see the tilde
escape command.

S i g n = s t r i n g
The variable inserted into the text of amessage when the *^A
command is given. There is no default. Also see the '^i tilde
escape command,

toplines ^number
The number of lines of header to print with the top command.
The default is 5.

\ \ S X i A l j = s h e l l - c o m m a n d
The name of apreferred screen editor. The default is ui(l).
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E X A M P L E

To establish the mailx environment at startup, create afile named
.mailrc in your home directory such as the following.

s e t E D I T O R = v i
set keep
s e t s h o w t o
alias thor clarke stone thompson

F I L E S

personal startup file
secondary storage file
post office directory

$ H O M E / . m a i l r c
$ H O M E / m b o x
/ u s r / m a i l / *
/usr/lib/mailx/mailx.help* help message files
/ u s r / l i b / m a i l x / m a i l x . r c
/tmp/R[emqsx]*

global startup file
temporary files

S E E A L S O

mail(l), pg(l), ls(l), uucp(l).
R E S T R I C T I O N S

Where shell-command is shown as valid, eu*guments are not always
allowed. Experimentation is recommended.
Internal variables imported from the execution environment cannot
be unset .

The full internet addressing is not fully supported by mailx. The
new standards are still evolving.

Attempts to send amessage having aline consisting only of a
are treated as the end of the message by maild), the standard mail
delivery program.

S U P P O R T S T A T U S

Supported.
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N A M E

make —maintain, update, and regenerate groups of programs
S Y N O P S I S

make [ - f makefi le ] [ - p ] [ - i ] [ - k ] [ - s ] [ - r ] [ - n ] [ - b ] [ - e ]
[-m] [-t] [-d] [—q] [names]

D E S C R I P T I O N

Make executes commands in makefile to update one or more target
files designated by names. Name is typically aprogram. If no —f
option is present, makefile. Makefile, s.makefile, and s.Makefile are
tried in order. If makefile is —, the standard input is taken. More
than one —makefile option pair may appear.
Make updates atarget only if that file depends on other newer
files (the prerequistes for the target). Make recursively adds all
prerequisite files of atarget to the list of targets. Make assumes
that missing files are out of date.
Makefile contains asequence of entries that specify dependencies
(which files depend on other files). The first line of an entry is a
blank-separated, non-null list of targets, then a:, then a(possibly
null) list of prerequisite files or dependencies. Text following
and all following lines that begin with atab are shell commands to
be executed to update the target. Shell commands may be contin¬
ued across lines with the <backslash><new-line> sequence. Every¬
thing printed by make (except the initial tab) is passed directly to
the shell as is. Thus,

echo a\

a ;

b

produces
a b

exactly the same as the shell would.
Sharp (if) and new-line surround conunents.
The first line that does not begin with atab or if begins anew
dependency or macro definition.
The following makefile says that pgm depends on two files a.o and
b.o, and that they in turn depend on their corresponding source
files (a.c and b.c) and acommon file incLh:

pgm: a.o b.o
cc a.o b.o —o pgm

a.o : i nc l .h a .c
c c — c a . c

b . o : i n c l . h b . c
cc —c b .c

Make executes command lines one at atime, each by its own shell.
The first one or two characters in acommand can be the following:

or .If @is present, make does not print the com-
memd. If —is present, make ignores an error.
Make prints each command line when the command is executed
unless the —s option is present, or the entry .SILENT: is in
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makefile, or the initial character sequence contains a
The —n option specifies printing without execution; however, if the
command line has the string $(MAKE) in it, the line is always exe¬
cuted (see discussion of the MAKEFLAGS macro under Environ¬
ment) .
The —t (touch) option updates the modified date of afile without
executing any commands.
Commands returning non-zero status normally terminate make.
Make ignores errors if the —i option is present, or the entry
.IGNORE: appears in makefile, or the initial character sequence of
the command contains —● .If the —k option is present, make
abandons work on the current entry, but continues on other
branches that do not depend on that entry.
The —b option allows old makefiles (those written for the old ver¬
sion of make) to run without errors. The difference between the
old version of make and this version is that this version requires
all dependency lines to have a(possibly null or implicit) command
associated with them. The previous version of make assumed if no
command was specified explicitly that the command was null.
Pressing interrupt or quit deletes the target unless the target is a
dependency of the special name .PRECIOUS. (See SPECIAL NAMES
below)

O P T I O N S
—f makefile Assumes makefile is the name of adescription file. A

file name of —denotes the standard input. The con¬
tents of makefile override the built-in rules if they are
present.
Print out the complete set of macro definitions and
target descriptions.
Ignore error codes returned by invoked commands.
Make also enters this mode if the fake target name
.IGNORE appears in the description file.
Abandon work on the current entry, but continue on
other branches that do not depend on that entry.
Enter silent mode, do not print command lines before
executing. Make also enters this mode if the fake file
name .SILENT appears in the description file.
Do not use the bui l t - in ru les.

- P

— i

- k

— s

— r

No execute mode. Print commands, but do not exe¬
cute them. Note that make prints lines beginning
with an @when this option is used.
Enter compatibility mode for old makefiles.
Override assignments in makefiles with the environ¬
men t va r i ab l es .

Print amemory map showing text, data, and stack.
This option is ano-operation on systems without the
getu system call.

— n

- b

— e

— m
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Change the dates on the target files so that they are
up-to-date, rather than issuing the usual commands
(see touc/i(l)).
Enter debug mode. Print out detailed information on
files and the times when they were examined.
Question. The make command returns azero status
code if the file is up-to-date; returns anon-zero status
code o the rw ise .

- t

- d

- q

S P E C I A L N A M E S
. D E F A U L T

Use the commands associated with the name .DEFAULT if it
exists, if afile must be made but there are no explicit com¬
mands or relevant built-in rules.

. P R E C I O U S
Do not remove dependents of this file when quit or mterrupt
is pressed. Quit and interrupt are signals that are usually
generated by the rubout and break keys.

. S I L E N T
Same effect as the —soption.

. I G N O R E

Same effect as the —i option.
E n v i r o n m e n t

Make reads the environment; it assumes all variables to be macro
definitions and processes them as such. Make processes environ¬
ment variables before any makefile and after the internal imles;
thus, macro assignments in amakefile override environment vari¬
ables. The —e option overrides the macro assignments
m a k e fi l e w i t h t h e e n v i r o n m e n t .

The MAKEFLAGS environment variable may contain any legal
input option (except —f, ~p, and ~d) defined for the command
line. Further, upon invocation, make creates MAKEFLAGS if it is
not in the environment, puts the current options into it, and passes
it on to invocations of commands. Thus, MAKEFLAGS always con¬
tains the current input options. This proves very useful for super¬
makes. In fact, as noted above, when the —n option is used, the
command $(MAKE) is executed an)rway. Therefore, one can perform
amake —n recursively on awhole software system to see what
would have been executed, because the —n is put in MAKEFLAGS
and passed to further invocations of $(MAKE). This is one way of
debugging all of the makefiles for asoftware project without actu¬
ally making changes to any files.

Macros	 ,	 .
Entries of the form stnngl =stnng2 are macro defmitions.
String2 is defined as all characters up to acomment character or
an unescaped newline. Subsequent appearances of
$(stnregil:su6sti=[su6st2]l) are replaced by stnng2. The
parentheses are optional if asingle character macro name is used
and there is no substitute sequence. The optional :suhstl-suhst2
is asubstitute sequence. If it is specified, all non-overlapping

m a
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occurrences of substl in the named macro are replaced by subst2.
Strings (for the purposes of this type of substitution) are dehmited
by blanks, tabs, new-line characters, and beginnings of Imes. ̂
example of the use of the substitute sequence is shown under
L i b r a r i e s .

I n t e r n a l M a c r o s
The five internally maintained macros are useful for writing rules
for building targets.

The macro $♦ stands for the file name part of the current
dependent with the suffix deleted. Make evaluates $♦ only
for inference rules.

The $@ macro stands for the full target name of the ĉ ent
target. Make evaluates $@ only for expUcitly named depen¬
denc ies .

The $< macro (only evaluated for inference rules or the
DEFAULT rule) is the module which is out of date with
respect to the target (i.e., the generated dependent file n̂ e).
Thus, in the .c.o rule, the $< macro would evaluate to the .c
fUe. An example for making optimized .o files from .c files is:

. c . o :

$♦

$ <

cc —c —O $*.c

o r :

. c . o :

cc —c —O $<

The $? macro (evaluated when explicit rules from the makefile
are evaluated) is the list of prerequisites that are out of date
with respect to the target; essentially, those modules which
must be rebuilt.
The $% macro is only evaluated when the target is an archive
library member of the form lib(nie.o). In this case, $@ evalu¬
ates to Ub and $% evaluates to the library member, file.o.

Each macro, except $? has an alternative form. An upper case D
or Fappended to any of the four macros changes the meanmg to
directory part for Dand file part for F. Thus, $(@D) refers to the
directory part of the string $@. If there is no directory part, ./ is
generated.

CCTtain names (for instance, those ending with .o) have inferable
prerequisites such as .c, .s, etc. If no update commands for such a
file appear in makefile, and if an inferable prerequisite exists, make
compiles that prerequisite to create the target. In this caŝ  maAe
has inference rules which allow building files from other^ files by
pvamining the suffixes and determining an appropriate inference
rule to use. The default inference rules are:

.c .c*^ .sh .sh'^ .c.o .0*^.0 .c'^.c .s.o .s'^.o .y.o .y*^.o .l.o .l~.o

.y.c .y'^.c .l.c .c.a .c'^.a .s'^.a .h'^.h

$ ?
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The source file rules.c contains the internal rules for make. These
rules can be locally modified. To print out the rules compiled into
the make in aform suitable for recompilation, the following com¬
mand is used:

make —fp —2>/dev/null </dev/nuU
The only peculiarity in this output is the (null) string which
printf(ZS) prints when handed anull string.
Atilde in the above rules refers to an SCCS file (see sccsfile(A)).
Thus, the rule .c~.o transforms am SCCS Csource file into an object
file (.o). Because the s. of the SCCS files is aprefix, it is incompati¬
ble with the suffix point-of-view taken by make. The tilde is away
of changing any file reference into an SCCS file reference.
Arule with only one suffix (i.e. .c:) defines how to build xfrom x.c.
In effect, the other suffix is null. This is useful for building tar¬
gets from only one source file (e.g., shell procedures, simple Cpro¬
grams).

Additional suffixes are given as the dependency list for .SUF¬
FIXES. Order is significant; the first possible name for which both
afile and arule exist is inferred as aprerequisite. The default list
i s :

.SUFFIXES: .0 .c .y .1 .s
Here again, the above command for printing the internal rules
displays the list of suffixes implemented. Multiple suffix lists
accumulate; .SUFFIXES: with no dependencies clears the list of suf¬
fi x e s .

I n f e r e n c e R u l e s
The first example can be specified more briefly:

pgm: a.o b.o
cc a.o b.o —o pgm

a.o b .o : inc l .h

This abbreviation can be made because make has aset of internal
rules for building files. The user may add rules to this list by sim¬
ply putting them in the makefile.
The default inference rules use certain macros to permit the inclu¬
sion of optional matter in any resulting commands. For example,
CFLAGS, LFLAGS, and YFLAGS are used for compiler options to
cc(l), lex(\), and yacc(l) respectively. Again, the command sug¬
gested for examining the current rules (see suffixes) is recom¬
m e n d e d .

The inference of prerequisites can be controlled. The rule to create
afile with suffix .o from afile with suffix .c is specified as an entry
with .c.o: as the target and no dependents. SheU commands associ¬
ated with the target define the rule for making a.o file from a.c
file. Any target that has no slashes in it and starts with adot is
identified as arule and not atrue target.

L i b r a r i e s
If atarget or dependency name contains parentheses, make

- 5 -



M A K E ( l )M A K E ( l )

assumes that the file is an archive librsuy, the string within
parentheses referring to amember within the library. For example,
lib(file.o) and $(LIBHfile.o) both refer to an archive library which
contains file.o. {This assumes the LIB macro has been previously
defined.) The expression

$(LIB){filel.o file2.o)

is not legal. Rules pertaining to archive libraries have the form
JCX.a where the XX is the suffix from which the archive member is
to be made. An unfortunate b3T>roduct of the current implementa¬
tion requires the XX to be different from the suffix of the archive
member. Thus, one cannot have lib{file.o) depend upon file.o expli¬
citly. The most common use of the archive interface follows. Here,
we assume the source files are all Ctype source:

lib(filel.o) lib(file2.o) lib(file3.o)
©echo lib is now up to date

l i b :

. c . a :

$(CC) -c $(CFLAGS) $<
ar rv $@ $*.o
r m — f $ * . o

In fact, the .c.a rule listed above is built into make and is unneces¬
sary in this example. Amore interesting, but more limited exam¬
ple of an archive library maintenance construction follows:

Ub:	 Ub(fUel.o) Ub(file2.o) lib(fUe3.o)
$(CC) -c $(CFLAGS) $(?:.o=.c)
a r r v l i b $ ?
rm $? ©echo lib is now up to date

. c . a : ;

Here the substitution mode of the macro expansions is used. The
$? list is the set of object file names (inside lib) whose Csource
fi les a re ou t o f da te . The subs t i tu t ion mode t rans la tes the .o to .c .
(One cannot transform to .c~.) Note also, the disabling of the .c.a:
rule, which would have created each object file, one by one. This
particular construct speeds up archive library maintenance consid¬
erably. This type of construct becomes very cumbersome if the
archive library contains amix of assembly programs and Cpro¬
g r a m s .

Release 2.x archive formats are supported permitting transparent
usage with archive libraries from Release 2.x.

F I L E S

[Mm]akefile and s.[Mm]akefile
S E E A L S O

cc(l), cd(l). lex(l), sh(l), yacc(l).
AProgram for Maintaining Computer Programs (make) and Aug¬
mented Version of make in the Support Tools Guide.

R E S T R I C T I O N S

Some commands return non-zero status inappropriately; use —i to
overcome the difficulty.
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F i lesnames wi th the characters or @do not work.

Commands that are directly executed by the shell, notably cd(l),
are ineffectua l across new- l ines in make.

The syntax (lib(filel.o file2.o fileS.o) is not valid. You cannot build
lib(file.o) from file.o.

The macro $(a:.o=.c'“) does not work.
S U P P O RT S TAT U S

Supported.
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N A M E

makekey —generate encryption key
S Y N O P S I S

/usr/ l ib/makekey
D E S C R I P T I O N

Makekey improves the usefulness of encryption schemes depending
akey by increasing the amount of time required to search the

key space. It reads 10 bytes from its standard input, and writes
13 bytes on its standard output. The output depends on the input
in away intended to be difficult to compute (i.e., to require asub¬
stantial fraction of asecond).

The first eight input bytes (the input key) can be arbitrary ASCII
characters. The last two (the salt) are best chosen from the set of
digits, ., /, and upper- and lower-case letters. The salt characters

repeat̂  as the first two characters of the output. The remain¬
ing 11 output characters are chosen from the same set as the salt
and constitute the output key.
The transformation performed is essentially the following: the salt
is used to select one of 4,096 cryptographic machines all based on
the National Bureau of Standards DES algorithm, but broken in
4,096 different ways. Using the input key as key, aconstant
string is fed into the machine and recirculated anumber of times.
The 64 bits that come out are distributed into the 66 output key
bi ts in the resu l t .

Makekey is intended for programs that perform encryption (e.g.,
ed(l) and cryptd)). Usually, its input and output are pipes.

o n

a r e

S E E A L S O

crypt(l), ed(l), passwd(4).
S U P P O R T S TAT U S

Supported.
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N A M E

man —print entries in this manual
S Y N O P S I S

man [options ][section ]tit les
D E S C R I P T I O N

Man is an online help system and is available if your system
administrator installed the manual files on your system. Man
locates and prints an entry of this manual, the Programmer Refc:
ence Manual or the Superuser Reference Manual named title in the
specified section. The title is entered in lower case. The section
number may not have aletter suffix. If no section is specified, all
manuals are searched for title and all occurrences of it are printed.
Section may be changed before each title.

e r -

O P T I O N S

Man examines the environment variable $TERM (see environ{b))
and attempts to select options that adapt the output to the termi¬
nal being used. The —Tterm option overrides the value of $TERM;
in particular, one should use —Tlpr when sending the output of
man to aline printer.
— U t e r m

Print the entry as appropriate for terminal type term. For
list of the recognized values of term, type help term2. The
default value of term is 450.
Print on the standard output only the path names of the
entries, relative to /usr/catman, or to the current directory for
—d option.
Search the ciurent directory rather than /usr/catman; requires
the full file name (e.g., cu.lc, rather than just cu).
Invoke co/(l); note that co/(l) is invoked automatically by
man unless term is one of 300, 300s, 450, 37, 4000a, 382, 4014,
tek, 1620, or X.

a

— w

- d

— c

E X A M P L E

To display the entry for the man command, enter
m a n 1 m a n

F I L E S

/usr/catman/?_man/man(l-8]/* preformatted manual entries
S U P P O R T S TAT U S

Supported.
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N A M E

mesg —permit or deny messages
S Y N O P S I S

m e s g [ n ] [ y ]
D E S C R I P T I O N

Mesg permits or denys messages to be received by your terminal
from another user via write{\).

Mesg with argument nforbids messages via write{\) by revoking
non-user write permission on the terminal of the user. Mesg with
argument yreinstates permission. Mesg with no argument reports
the current state without changing it.

F I L E S

/dev/tty*
S E E A L S O

write! 1).
D I A G N O S T I C S

The exit status is 0is messages are permitted, 1if they are denied,
or 2 i f an er ror occur red.

S U P P O R T S T A T U S

Supported.
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N A M E

mkdir —make adi rectory
S Y N O P S I S

m k d i r d i r n a m e . . .

D E S C R I P T I O N

Mkdir creates specified directories. Standard entries .(dot) for the
directory itself and ..(dotdot) for its parent are made automati¬
cally.
Mkdir typically creates directories in mode 777 which are readable,
writable, and searchable by the owner, group, and everyone. Mkdir
requires write permission in the parent directory.

E X A M P L E

To make may, june, and july directories in the current directory
e n t e r

mkdir may june july
S E E A L S O

sh(l), rm(l), umask(l).
D I A G N O S T I C S

Exit code is 0if all directories are successfully made or non-zero if
and er ror occur red .

S U P P O RT S TAT U S
Supported.
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N A M E
inklost+found -make alost+found directory for fsck

S Y N O P S I S
/e tc /mk los t+ found

DESCRIPTION	 jAdirectory lost+found is created in the current directory and a
number of empty files are created therein and then removed so
that there are empty slots for fsck(l).
This command should be run immediately after first mounting and
changing directory to anewly created file system.
For smaU file systems, it is sufficient (and much faster) to simply
make alost+found directory. Up to 30 files can be recovered mit.

SEE ALSO
fsck( l )

SUPPORT STATUS
Supported.
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N A M E

mkstr —create an error message file by massaging Csource
S Y N O P S I S

mkstr [—]messagefile prefix file ...
D E S C R I P T I O N

Mkstr creates files of error messages. Its use can make programs
with large numbers of error diagnostics much smaller, and reduce
system overhead in running the program because the error
sages do not have to be constantly swapped in and out.
Mkstr processes each of the specified files, placing amassaged ver¬
sion of the input file in afile whose name consists of the specified
prefix and the original name. Atypical usage of mkstr would be

mkstr pistrings xx *.c
This command would place all the error messages from the C
source files in the current directory into the file pistrings and place
processed copies of the source for these files into files whose names
are prefixed with xx.

To process the error messages in the source to the message file
mkstr keys on the string

e r r o r ! "

in the input stream. Each time it occurs, the Cstring starting at
the double quote is placed in the message file followed by anull
character and anew-line character; the null character terminates
the message so it can be easily used when retrieved, the new-line
character makes it possible to sensibly cat the error message file to
see its contents. The altered copy of the input file then contains a
Iseek pointer into the file which can be used to retrieve the
sage, i.e.:

m e s -

m e s -

char efilnameQ ="/usr/lib/pi_strings";
e fi l = - 1 ;i n t

error(al, a2, a3, a4)
{

char buf[256];

if (efil <0) {
efil =open(efilname, 0);
if (efil <0) {

o o p s :
perror(efilname);
ex i t ( l ) ;

}
}
if (lseek(efil, (long) al, 0) 11 read(efil, buf, 256) <= 0)

goto oops;
printf(buf, a2, a3, a4);

}

- 1 -
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O P T I O N S
The optional —places the error messages at the end of the speci¬
fied message file for recompiling part of alarge mkstred. program.

S E E A L S O
lseek(2), xstr(l)

S U P P O R T S T A T U S

Supported.
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N A M E

mm, osdd, checkmm —print/check documents formatted with the
M M m a c r o s

S Y N O P S I S

m m [ o p t i o n s ] [ fi l e s ]
osdd [options ][files ]
checkmm [fi les ]

D E S C R I P T I O N

Mm can be used to type out documents using nroff and the MM
text-formatting macro package. It has options to specify prepro¬
cessing by tbl(l) and/or neqn (see eqn{\)) and postprocessing by
various terminal-oriented output filters. The proper pipelines and
the required arguments and flags for nroff and MM are generated,
depending on the options selected.
Mm reads the standard input when —is specified instead of any
file names. (Mentioning other files together with —leads to disas¬
ter.) This option allows mm to be used as afilter, e.g.:

cat report |mm —
Osdd is equivalent to the command mm —mosd. For more infor¬
mation about the OSDD adapter macro package, see mosd{b).
Checkmm is aprogram for checking the contents of the named
files for errors in the use of the Memorandum Macros, missing or
unbalanced neqn delimiters, and .EQ/.EN pairs. Note: The user
need not use the checkeq program (see cqn(l)). Appropriate mes¬
sages are produced. The program skips all Rectories, and if no
file neune is given, standard input is read.

O P T I O N S

Any other arguments or options (e.g., —rC3) other than those
below are passed to nroff or to MM, as appropriate. Such options
can occur in any order, but they must appear before the files argu¬
ments. If no arguments are given, mm prints alist of its options.
—Ttcrm Specifies the type of output terminal; for alist of recog¬

nized values for term, type help term2. If this option is
not used, mm uses the value of the shell variable $TERM
from the environment (see profile(4) and environ(b)) as the
value of term, if $TERM is set; otherwise, mm uses 450 as
the value of term. If several terminal t3q>es are specified,
the last one takes precedence.
Produces the document in 12-pitch. May be used when
$TERM is set to one of 300, 300s, 450, and 1620. (The
pitch switch on the DASI 300 and 300s terminals must be
meinually set to 12 if this option is used.)
Invokes co/(l); note that co/(l) is invoked automatically
by mm unless term is one of 300, 300s, 450, 37, 4000a,
382, 4014, tek, 1620, and X.

- 1 2

— c

I n v o k e s n e q n \ a l s o c a u s e s n e q n t o r e a d t h e
/usr/pub/eqnchar file (see eqnchar{b)).

— e
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I n v o k e s

Invokes the —e option of nroff.
Uses the non-compacted version of the macros (see
mm(5)).

- t

- E

- y

E X A M P L E

Assuming that the shell variable $TERM is set in the environment
to 450, the two command lines below are equivalent:

mm —t —rC3 —12 chapter*
tbl chapter* |nroff —cm —T450—12 —h —rC3

H I N T S

Mm invokes nroff with the —h option. With this option,
nroff assumes that the terminal has tabs set every 8charac¬
ter positions.
Use the —olist option of nroff to specify ranges of pages to
be output. Note, however, that mm, if invoked with one or
more of the —e, —t, and —options, together with the —olist
option of nroff may cause aharmless broken pipe diagnostic
if the last page of the document is not specified in list.
If you use the —s option of nroff (to stop between pages of
output), use line-feed (rather than return or new-line) to res¬
tart the output. The —s option of nroff does not work with
the —c option of mm, or if mm automatically invokes coZ(l)
(see —c option above).
If you mistake the kind of terminal the output from mm will
be printed on, you get (often subtle) garbage; however, if you
are redirecting output into afile, use the —T37 option, and
then use the appropriate terminal filter when you actually
print that file.

1 .

2 .

3 .

4 .

S E E A L S O
cold), env(l), eqn(l), greek(l), mmt(l), nroffd), tbl(l), profile(4),
mm(5), mosd(5), term(5).

D I A G N O S T I C S
m m mm: no input file

No arguments are readable files and mm is not used as a
fi l t e r ,

checkmm Cannot open filename
Unreadable file(s). The remaining output of the program
is diagnostic of the source file.

S U P P O R T S TAT U S
Supported.
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N A M E

mmt, mvt —typeset documents, viewgraphs, and slides
S Y N O P S I S

mmt [options ][files ]
mvt [options ][files ]

D E S C R I P T I O N

Mmt and mvt commands are very similar to	 except that
they both typeset their input via troffil), as opposed to formatting
it via nroff(l). Mmt uses the MM macro package, while mvt
the Macro Package for View Graphs and Slides. These two
mands have options to specify preprocessing by tbl(l) and/or pic(l)
and/or eqn(\). The proper pipelines and the required arguments
and options for troff{\) and for the macro packages are generated,
depending on the options selected.
These conunands read the standard input when —is specified
instead of any file names.
Mvt is just alink to mmt.

u s e s

c o m *

O P T I O N S

Options are given below. Any other arguments or options (e.g.,
—rC3) are passed to troff(\) or to the macro package, as appropri¬
ate. Such options can occur in any order, but they must appear
before the /ites arguments. If no arguments are given, these com¬
mands print alist of their options.
—e Invoke eqn{\) and cause eqn to read the /usr/pub/eqnchar file

(see eqnchar(b)).
—t Invoke tb l { \ ) .
—p Invoke ptc(l).
—Taps

Create output for an Autologic APS-5 phototypesetter and
send it to the default destination at this installation.

Create output for troff device dest (see troff(\)). The output is
sent through the appropriate postprocessor (see daps(l)).

Use otroff{\) to generate output for an on-line Wang CAT
photot3qjesetter.

— T d e s t

— Te a t

- D 4 0 1 4

Direct the output to aTEKTRONIX 4014 terminal via the
tc(l) filter.

— D t e k
Same as —D4014.

- D i l O

Direct the output to the local Imagen Imprint-10 laser
pr in ter,

—a Invoke the —a option of troff(\).

- 1 -
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—y Cause mmt to use the non-compacted version of the macros.
This is the default except when using —Teat.

—z Invoke no output filter to process or redirect the output of
t ro f f { \ ) .

H I N T

Use the —olist option of troff(\) to specify ranges of pages to be
output. Note, however, that these commands, if invoked with one
or more of the —e, —t, and —options, together with the —olist
option of troff(l) may cause ahannless broken pipe diagnostic if
the last page of the document is not specified in list.

S E E A L S O

daps(l), env(l), eqn(l), mm(l), nroff(l), pic(l), tbl(l), tc(l), profile(4),
environ(5), mm(5), mv(5).

D I A G N O S T I C S

"m[mv]t: no input file" if none of the arguments is areadable file
and the command is not used as afi l te r.

S U P P O R T S T A T U S

Supported.
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N A M E

more, page -file perusal filter for crt viewing
SYNOPSIS

more [—cdflsu ][—«]( -^linenumber ][+lpattem ][ n a m e . . .

1
page more options

D E S C R I P T I O N
More is afilter which allows examination of acontinuous text one
screenful at atime on asoft-copy terminal.
More normally pauses after each screenful, printing -More- at the
bottom of the screen. If the user then presses acarriage return,
more displays one more line. If the user presses the space bar,
more displays another screenful.
Other possibile responses are enumerated in COMMAND CHAR¬
A C T E R S .

If more is reading from afile, rather than apipe, then apercentage
is displayed along with the -More- prompt. This gives the frac¬
tion of the file (in characters, not lines) that has been read so far.
If the standard output is not ateletype, then more acts just like
cat, except that aheader is printed before each file (if there is more
than one).

Page.
If the program is invoked as page, then the screen is cleared before
each screenful is printed (but only if afull screenful is being
printed), and k-\rather than k-2lines are printed in each
screenful, where kis the number of lines the terminal can display.

W i n d o w s i z e .
More looks in the file /etdtermcap to determine terminal charac¬
teristics, and to determine the default window size. On aterminal
capable of displaying 24 lines, the default window size is 22 lines.

E n v i r o n m e n t .
More looks in the environment variable MORE to pre-set any flags
desired. For example, if you prefer to view files using the —cmode
of operation, or the sh command sequence MORE='-d ;export
MORE would cause all invocations of more, including invocations
by programs such as man and msgs, to use this mode. Normally,
the user places the command sequence which sets up the MORE
environment variable in the .profile file.

C O M M A N D C H A R A C T E R S
Other sequences which may be typed when more pauses, and their
effects, are described below (i is an optional integer argument,
defaulting to 1).
The commands take effect immediately; that is, it is not necessary
to press acarriage return. Up to the time when the command
character itself is given, the user may press the line kill character
to cancel the numerical argument being formed. In addition, the
user may press the erase character to redisplay the -More-(xx%)
m e s s a g e .

- 1 -
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t<space> Display imore lines, (or another screenful if no argument
is given).
Display 11 more lines (a scroll). If iis given, then the
scroll size is set to i.

Same as ^D (control-D).
Same as typing aspace except that i, if present, becomes
the new window size.

Skip ilines and print ascreenful of lines.
Skip iscreenfuls and print ascreenful of lines.
E x i t f r o m m o r e .

E x i t f r o m m o r e .

d

i z

i s

i f

q

Q
Display the current line number.
Start up the editor vi at the ciurrent line.V

description of all the more com-Help command; give a
m a n d s .

Search for the i-th occurrence of the regular expression
e x p r .

If there are less than ioccurrences of expr, and the input
is afile (rather than apipe), then the position in the file
remains unchanged. Otherwise, ascreenful is displayed,
starting two lines before the place where the expression
was found.

h

i / exp r

and kill characters to edit theThe user may use erase	 , r - . l i
regular expression. Erasing back past the first column
cancels the search command.
Search for the i-th occurrence of the last regular eiqires-
sion entered,

(single quote) Go to the point from which the last search
started. If no search has been performed in the cureent
file, this command goes back to the beginnmg of the file.
Invoke ashell with the command cmd. The characters %
and !in cmd are replaced with the current fUe name and
the previous shell command respectively. If there is no
current fUe name, %is not expanded. The sequences %
and !are replaced by %and !respectively.
Skip to the i-th next file ̂ ven in the command line (skips
to last file if nis not sensible).

i n

I c m d

i : n

Skip to the i-th previous file given in the cô and Ime.
If this command is given in the middle of printing out a
file, then more goes back to the begmmng of the fUe. If i
doesn't make sense, more skips back to the first We. n
more is not reading from afUe, the beU is rung and noth¬
ing else happens.
Display the current file name and line number.

i : p

: f
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Same as q.
Same as Q.
(dot) Repeat the previous command.

At any time when output is being sent to the terminal, the user
can press the quit key (normally control—\). More stops sending
output, and displays the usual -More- prompt. The user may then
enter one of the above commands in the normal manner. Unfor¬
tunately, some output is lost when this is done, because any char¬
acters waiting in the output queue of the terminal are flushed when
the quit signal occurs.

: q

:Q

O P T I O N S

The command line options are:
Use awindow nlines long (where nis an integer) instead of
the de fau l t w indow s ize .

— n

Print each page by beginning at the top of the screen and
erasing each line just before printing over it. This avoids
scrolling the screen, making it easier to read while
writing.
This option will be ignored if the terminal does not have the
ability to clear to the end of aline.
Prompt the user with the message

— c

m o r e i s

- d

Hit space to continue, rubout to abort

at the end of each screenful.

Count logical, rather than screen lines. That is, do not fold
long lines.

This option is recommended if nroff output is being piped
through u4 since the latter may generate escape sequences.
These escape sequences contain characters which would ordi¬
narily occupy screen positions, but which do not print when
they are sent to the terminal as part of an escape sequence.
Thus more may think that lines are longer than they actually
are, and fold line's erroneously.
Do not treat (form feed) specially.
If this option is not given, more pauses after any line that
contains a^L, as if the end of ascreenful had been reached.
Also, if afile begins with aform feed, the screen will be
cleared before the file is printed.
Squeeze multiple blank lines from the output, producing only
one blank l ine.

Esp^i^y helpful when viewing nroff output, this option
maximizes the useful information present on the screen.
Do not attempt to underline on the terminal.

Norm^y, more handles underlining such as produced by
nroff in amanner appropriate to the particular terminal: if

- f

- 1

— s

— u
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the terminal can perform underlining or has astand-out
mode, more generates appropriate escape sequences to enable
underlining or stand-out mode for underlined information in
the source file.

+ l i n e n u m b e r
S t a r t a t l i n e n u m b e r.

+ l p a t t e m
Start two lines before the line containing the regular expres¬
sion pattern.

E X A M P L E

Asample usage of more in previewing nroff output would be
nroff —ms -f 2doc.n |more -s

F I L E S
Te r m i n a l d a t a b a s e
Help file

/etc/termcap
/usr/lib/more.help

S E E A L S O

man(l), sh(l), environ(5)
R E S T R I C T I O N S

When performing more(lB), the user may not redirect stderr to any
terminal (/dev/tty). To do so causes more to abort after displaying
the fi rs t sc reen.

S U P P O R T S T A T U S

Supported.
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N A M E

newform —change the format of atext file
S Y N O P S I S

newform [—s] [—itabspec] [—otabspec] [—bn] [—en] [—pn] [—an]
[—f] [—cchar] [—In] [files]

D E S C R I P T I O N

Newform reads lines from the named files, or the standard input if
no input file is named, and reproduces the lines on the standard
output. Lines are reformatted in accordance with command line
options in effect.

O P T I O N S

Except for —s, command line options may appear in any order,
may be repeated, and may be intermingled with the optional files.
Command line options are processed in the order specified. For
example, —el5 —160 yields results different from —160 *el5.
Options are applied to all files on the command line.
—\tabspec

(Input tab specification) Expands tabs to spaces, accord¬
ing to the tab specifications given. Tabspec recognizes
all tab specification forms described in tabs{l). In addi¬
tion, tabspec may be	, i n w h i c h n e w f o r m a s s u m e s
that the tab specification is to be found in the first line
read from the standard input (see fspec(A)). If no
tabspec is given, tabspec defaults to —8. Atabspec of
—0 expects no tabs; if any are found, they are treated as
- 1 .

Newform does not prompt the user if atabspec is to be
read from the standard input (by use of —i—
-o	 ).

o r

—otabspec
(Output tab specification) Replaces spaces by tabs,
according to the tab specifications given. The tab
specifications are the same as for —itabspec. If no
tabspec is given, tabspec defaults to —8. Atabspec of
—0 means that no spaces are converted to tabs on out¬
put .
Sets the effective line length to ncharacters. If nis not
entered, —1 defaults to 72. If —1 is not specified, the
line length is assumed to be 80 characters. Tabs and
backspaces are considered to be one character (use —i to
expand tabs to spaces).
—In must be used in conjunction with and precede one
of the following options:

— I n

—bn or —en if the effective line length is less than
the existing line length.

—pn or —an if the effective line length is greater
than the existing line length.

- 1 -
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Truncates ncharacters from the beginning of the line
when the line length is greater than the effective line
length (see —In). If -b is not specified, or if nis omitted,
newform truncates the number of characters necessary
to obtain the effective line length.
Same as —bn except that characters are truncated from
the end of the line.

Changes the prefix/append character to k. Default char¬
acter for ^is aspace. (See -pn.)
Prefixes ncharacters (see —eft) to the beginning of aline
when the line length is less than the effective line length.
If -p is not specified, newform prefixes the number of
characters necessary to obtain the effective line length.
Same as —pn except characters are appended to the end
of aline. (See also -eft.)

Writes the tab specification format line on the standard
output before any other lines are output. The tab specif¬
ication format line corresponds to the format specified in
the last —o option. If no —o option has been specified,
the tab specification format line contains the default
specification of —8.
Removes leading characters on each line up to the first
tab and places up to 8of the removed characters at the
end of the line. If more than 8characters (not counting
the first tab) are removed, the eighth character is
replaced by a♦and any characters to the right of it are
discarded. The first tab is always discarded.
The characters removed are saved internally until all
other options specified are applied to that line. The
characters are then added at the end of the processed
line. An error message and program exit occurs if this
option is used on afile without atab on each line.

— b n

— e n

—eft

- p n

— a n

- f

— s

E X A M P L E S

To convert afile with leading digits, one or more tabs, and text on
each line, to afile beginning with the text, all tabs after the first
expanded to spaces, padded with spaces out to column 72 (or trun¬
cated to column 72), and the leading digits placed starting at
column 73, the command would be:

new fo rm —s —i —1 —a —e fi le -name

The —b option can be used to delete the sequence numbers from a
COBOL program as follows:

n e w f o r m — 11 — b 7 fi l e - n a m e

The —11 must be used to set the effective line length shorter than
any existing line in the file so that the —b option is activated.

D I A G N O S T I C S

All diagnostics are fatal.
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New form was called with abad option.
There was no tab on one line.
Self explanatory.
A l i n e e x c e e d s 5 1 2 c h a r a c t e r s a f t e r
being expanded in the internal work
buffer.	 .	 ■
Atab specification is incorrectly format¬
ted, or specified tab stops are not
ascending.

tabspec indirection illegal Atabspec read fi-om afile (or standard
input ) may not conta in a tabspec
referencing another file (or standard
input) .

u s a g e : . . .
not —s format
cannot open file
internal tine too long

tabspec in error

E X I T C O D E S
0 — n o r m a l e x e c u t i o n
1—for any error

S E E A L S O

csplit(l), tabs(l), fspec(4).
R E S T R I C T I O N S

Newform normally only keeps track of physical characters; how¬
ever, for the —i and —o options, newform keeps track of back¬
spaces in order to line up tabs in the appropriate logical colunms.
If the —f option is used, and the last —o option specified was
—o	 , and was preceded by either a—o	 or a—i	 , t h e t a b
specification format line is incorrect.

S U P P O R T S T A T U S

Supported.
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N A M E

newgrp —log in to anew group
S Y N O P S I S

newgrp [—] [group ]
D E S C R I P T I O N

Newgrp changes auser's group identification. The user remains
logged in and the current directory is unchanged, but calculations
of access permissions to files are performed with respect to the new
real and effective group IDs. The user is always given anew shell,
replacing the current shell, by newgrp, regardless of whether it ter¬
minated successfully or due to an error condition (i.e., unknown
group).
Exported variables retain their values after invoking newgrp-, how¬
ever, all unexported variables are either reset to their default value
or set to null. System variables (such as PSl, PS2, PATH, MAIL,
and HOME), unless exported by the system or explicitly exported
by the user, are reset to default values. For example, auser has a
primary prompt string (PSl) other than $(default) and has not
export^ PSl. After an invocation of newgrp ,successful or not,
their PSl is now set to the default prompt string $. Note that the
shell command export (see sh{l)) is the method to export variables
so that they retain their assigned value when invoking new shells.
With no arguments, newgrp changes the group identification back
to the group specified in the user's password file entry.
If the first argument to newgrp is a—, the environment is changed
to what would be expected if the user actually logged in again.
Apassword is demanded if the group has apassword and the user
does not, or if the group has apassword and the user is not listed
in /etc/group as being amember of that group.

F I L E S

system's group file
system's password file

/etc/group
/etc/passwd

S E E A L S O

login! 1), sh(l), group(4), passwd(4), environ(5).
R E S T R I C T I O N S

There is no convenient way to enter apassword into /etc/group.
Use of group passwords is not encouraged, because, by their very
nature, they encourage poor security practices. Group passwords
may disappear in the future.

S U P P O R T S T A T U S

Supported.
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N A M E

news —print news items
S Y N O P S I S

news [—a ][—n ][—s ]Iitems ]
D E S C R I P T I O N

News is used to keep the user informed of current events. By con¬
vention, these events are described by files in the directory
/usr/news. When invoked without arguments, news prints the con¬
tents of all current files in /usr/news, most recent first, with each
preceded by an appropriate header. Items are names of specific
news items that are to be printed.
If adelate is pressed during the printing of anews item, printing
stops and the next item is started. Another delete within one
second of the first causes the program to terminate.
News stores the current time as the modification date of afile
named $HOME/.news_time. Only files more recent than this
current time are considered current.

O P T I O N S
If any of the options below are used, news does not change the
s t o r e d t i m e .

Print all items regardless of current time.
—n Report only the names of the current items.

Report only how many current items exist.

— a

— s

F I L E S

/etc/profile
/ u s r / n e w s / *
$HOME/.news_time

S E E A L S O

profile(4), environ(5).
S U P P O RT S TAT U S

Supported.
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N A M E

nice —run acommand at low priority
S Y N O P S I S

nice (—increment ]command [arguments )
D E S C R I P T I O N

Nice executes command with alower CPU scheduling priority. If
the increment argument (in the range 1-19) is given, it is used; if
not, an increment of 10 is assumed.

An increment larger than 19 is equivalent to 19.
The super-user may run commands with priority higher than nor¬
mal by using anegative increment, e.g.,	 1 0 .

SEE ALSO
nohup(l), nice(2).

D I A G N O S T I C S

Nice returns the exit status of the subject command.
S U P P O R T S T A T U S

Supported.
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N A M E

nl —line numbering filter
S Y N O P S I S

nl [—htype] [—btype] [—ftype] [—vstart#] (—iincr] [—p] [—Inum]
[—ssep] [—wwidth] [—nformat] [—ddelim] file

D E S C R I P T I O N

Nl reads lines from the named file or the standard input if no file is
named and reproduces the lines on the standard output. Lines are
numbered on the left in accordance with the command options in
effe.ct.

Nl views the text it reads in terms of logical pages. Line number¬
ing is reset at the start of each logical page. Alogical page con¬
sists of aheader, abody, and afooter section. Empty sections are
valid. Different line numbering options are independently available
for header, body, and footer (e.g. no numbering of header and
footer lines while numbering blank lines only in the body).
The start of logical page sections are signaled by input lines con¬
taining nothing but the following delimiter character(s):

L i n e c o n t e n t s

Start of
h e a d e r

body
f o o t e r

\ : \ :

\ :

Unless optioned otherwise, nl assumes the text being read is in a
single logical page body.

O P T I O N S

Command options may appear in any order and may be intermin¬
gled with an optional file name. Only one file may be named. The
options are:

Number the logical page body lines according to type.
Recognized types and their meaning are:

number a l l l i nes
number lines with printable text
only
no line numbering

pstring number only lines that match the
regular expression string

Type for logical page body is assumed to be t.
Number the logical page header according to type (see
-b). Default type is n.

Number the logical page footer according to type. (See
-b). Default type is n.
Do not restart numbering at logical page delimiters.

—vstart ff Number logical page l ines with starts as the in i t ia l
va lue. Defau l t s tar t f f i s 1 .

—htype

a

t

n

—htype

—ftype

- P
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Number logical page lines with incr as the increment
va lue . Defau l t inc r i s 1 .

Separate the line number and the corresponding text line
with the chararacter sep. Default sep is atab.

—v/width Use width number of characters for the line number.
Defau l t w id th is 6 .

— \ i n c r

— s s e p

—nformat
Use format as the line numbering format. Recognized
values are:

In left justified, leading zeroes supressed
mright justified, leading zeroes supressed
rz right justified, leading zeroes kept.

Default format is rn (right justified).
Consider num blank lines as one. For example, —12
results in only the second adjacent blank being num¬
bered (if the appropriate —ha, —ba, and/or —fa option is
set). Default num is 1.

Change the delimiter characters for the start of alogical
page section from the default characters (\:) to two user
specified characters. If only one character is entered,
the second character remains the default character (:).
No space should appear between the —d and the delim¬
i t e r c h a r a c t e r s . To e n t e r a b a c k s l a s h , u s e t w o
backs lashes .

— \ n u m

- d j c j c

E X A M P L E
T h e c o m m a n d :

n l — v l O — i l O — d ! + fi l e l

numbers filel starting at line number 10 with an increment of ten.
The logical page delimiters are !+.

S E E A L S O

pr( l ) .
S U P P O R T S T A T U S

Supported.
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N A M E

nm —print name list of common object file
S Y N O P S I S

n m [ - 0 ] [ - X ] [ - h ] [ - V ] [ - n ] [ - e ] [ - f ] [ - u ] [ - V ] [ - T ]
filenames

D E S C R I P T I O N

The nm command displays the symbol table of each common
object file filename. Filename may be arelocatable or absolute
common object file; or it may be an archive of relocatable or abso¬
lute common object files. For each symbol, the following informa¬
tion is printed:
N a m e

V a l u e
The name of the symbol.
Its value expressed as an offset or an address depending
on its storage class.
Its storage class.

Its type and derived type. If the symbol is an instance of
astructure aof aunion, the structure or union tag is
given following the type (e.g., struct-tag). If the symbol is
an array, the array dimensions are given following the
type (e.g., char[n][m]). Note that the object file must have
been compiled with the —g option of cc(l) for this infor¬
mation to be output.
Its size in bytes, if available. Note that the object file
must have been compiled with the —g option of the cc(l)
command for this information to be output.
The source line number at which it is defined, if available.
Note that the object file must have been compiled with
the —g option of the cc(l) command for this information
to be output.

Section For storage classes static and external, the object file sec¬
tion containing the symbol (e.g., text, data or bss).

C l a s s

Type

S i z e

L i n e

O P T I O N S

The output of nm may be controlled using the following options.
Options may be used in any order, either singly or in combination,
and may appear anywhere in the command line.

Print the value and size of asymbol in octal instead of
d e c i m a l .

— o

Print the value and size of asymbol in hexadecimal
instead of dec imal .

Suppress the output header data.
Sort external symbols by value before printing them.
Sort external symbols by name before printing them.
Print only static and external symbols.
Produce full output, including redundant symbols (.text,
.data and .bss) normally suppressed.

— X

- h

— v

— n

— e

- f
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Print only undefined symbols.
Display the version of nm command executing on stan¬
dard error output.
By default, nm prints the entire name of the symbols
listed. Because object files can have symbols names with
an arbitrary number of characters, aname that is longer
t h a n t h e w i d t h o f t h e c o l u m n s e t a s i d e f o r n a m e s o v e r ¬
flows its column, forcing every colunrn after the name to
be misaligned. The —T option causes nm to truncate
every name which would otherwise overflow its column
and place an asterisk as the last character in the
displayed name to mark it as truncated.

— u

- V

- T

E X A M P L E

This command prints the static and external symbols in file, with
external symbols sorted by value:

nm file —e —v

This command does the same:

n m — v e fi l e

F I L E S

/usr/tmp/nm??????
W A R N I N G S

When all the symbols are printed, they must be printed in the
order they appear in the symbol table in order to preserve the scop¬
ing information. Therefore, the —v and —n options should be used
only in conjunction with the —eoption.

S E E A L S O

as(l), cell), ld(l), a.out(4), ar(4).
D I A G N O S T I C S

n m : n a m e : c a n n o t o p e n
Name cannot be read.

nm: name: bad magic
Name is not an appropriate common object file.

nm: name: no symbols
The symbols have been stripped from name.

S U P P O R T S T A T U S

Supported.
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N A M E

nohup —run acommand immune to hangups and quits
S Y N O P S I S

nohup command [arguments ]
D E S C R I P T I O N

Nohup executes command with hangups and quits ignored.
If you log off (hangup) while acommand is executing in the back¬
ground, the command terminates. Using nohup to execute aback-
groimd command causes the command to continue execution if you
log off.
It is frequently desirable to apply nohup to pipelines or lists of
commands. This can be done only by placing pipelines and com¬
mand lists in asingle file, called ashell procedure. One can then
issue :

nohup sh file

and the nohup applies to everything in file. If the shell procedure
file is to be executed often, then the need to t3q>e sh can be elim¬
inated by giving file execute permission. Add an ampersand and
the contents of file are run in the background with interrupts also
ignored (see sh(l)).

nohup file &

An example of what the contents of file could be is:

tbl ofile 1eqn |nroff >nfile
In the following command format, nohup applies only to command
1 .

nohup command 1; command2
The following command format is S3oitactically incorrect,

nohup (commandl; command2)
If output is not redirected by the user, both standard output and
standard error are sent to nohup.out. If nohup.out is not writable
in the current directory, output is redirected to $HOME/nohup.out.
Be careful of where standard error is redirected. The following
command may put error messages on tape making it unreadable,

nohup cpio —o<list >/dev/rmt/Oyy&
This command puts the error messages into file errors.

nohup cpio —oclist >/dev/rmt/Oyy 2>errors&
S E E A L S O

chmod(l), nice(l), sh(l), signal(2).
S U P P O R T S T A T U S

Supported.
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N A M E

nroff, troff —format or t3^eset text
S Y N O P S I S

n r o f f [ o p t i o n s ] [ fi l e s ]
troff [options ][files ]

D E S C R I P T I O N

Nroff formats text contained in files (standard input by default) for
printing on typewriter-like devices and line printers; similarly, troff
formats text for aWang Laboratories, Inc., C/A/T phototypesetter.

O P T I O N S

An argument consisting of aminus (—) is taken to be afile name
corresponding to the standard input. The options, which may
appeeir in any order, but must appear before the files, are:

Print only pages whose page numbers appear in the list
of numbers and ranges, separated by commas. Arange
N—M means pages Nthrough M; an initial —N means
from the beginning to page N; and afinal N— means
from Nto the end. (See RESTRICTIONS below.)
Number first generated page N.
Stop every Npages. Nroff halts after every Npages
(default AT=1) to allow paper loading or changing, and
resumes upon receipt of aline-feed or new-line (new-lines
do not work in pipelines, e.g., with 7nm(l)). This option
does not work if the output of nroff is piped through
co/(l). Troff stops the photot)T)esetter every Npages,
produces atrailer to allow changing cassettes, and
resumes when the typesetter start button is pressed.
When nroff {troff) halts between pages, an ASCII BEL (in
troff, the message page stop) is sent to the terminal.
Set register a(which must have aone-character name)
t o N .

Read standard input after files are exhausted.
Invoke the simultaneous input-output mode of the .rd
request.
Print only messages generated by .tm (terminal mes¬
sage) requests.

—mname Prepend to the input files the non-compacted (ASCII
text) macro file /usr/lib/tmac/tmac.Rame.

—cname Prepend to the input files the compacted macro files
/usr/lib/macros/cmp.[nt].[dt].name and
/usr/lib/macros/ucmp.[nt].7iame.

—kname Compact the macros used in this invocation of
nroff/troff, placing the output in files [dt].nome in the
current directory.

— o l i s t

- n N
- s N

— r a N

— i
- q

— z

Nroff only:
—Tname Prepare output for specified terminal. Known names

are 37 for the (default) TELETYPE® Model 37 terminal,
tnSOO for the GE TermiNet 300 (or any terminal without
half-line capability), 300s for the DASI 300s, 300 for the
DASI 300, 450 for the DASI 450, Ip for a(generic) ASCII
line printer, 382 for the DTC-382, 4000A for the Trendata
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4000A, 832 for the Anderson Jacobson 832, Xfor a(gen¬
eric) EBCDIC printer, 2631 for the Hewlett Packard 2631
line printer, 6411 for the NCR 6411 printer, 6416 for the
NCR 6416 printer, and 6455 for the NCR 6455 printer.
Produce equally-spaced words in adjusted lines, using
the full resolution of the particular terminal.
Use output tabs during horizontal spacing to speed out¬
put and reduce output character coimt. Tab settings are
assumed to be every 8nominal character widths.
Set the emboldening factor (number of character over¬
strikes) for the third font position (bold) to n, or to zero
if nis missing.

Direct output to the standard output instead of the pho¬
totypeset ter.
Refrain from feeding out paper and stopping photo¬
typesetter at the end of the run.
Wait until phototypesetter is available, if it is currently
busy.
Report whether the phototypesetter is busy or available.
No text processing is done.
Send aprintable ASCII approximation of the results to
the standard output.
Print all characters in point size Nwhile retaining all
prescribed spacings and motions, to reduce photo¬
typesetter elapsed time.
Use font-width tables for Wang CAT photot3q)esetter.
This device is both the default and the only choice.

— e

- h

— u n

Troff only:
- t

- f

— w

- b

— a

- p i V

- T e a t

F I L E S

/ u s r / l i b / s u f t a b
/tmp/ta$^

suffix h3q)henation tables
temporary file

/usr/lib/tmac/tmac.* standard macro files and pointers
/ u s r / l i b / m a c r o s / *
/ u s r / l i b / t e r m / *
/ u s r / l i b / f o n t / *

s t a n d a r d m a c r o fi l e s
terminal driving tables for nroff
font width tables for troff

S E E A L S O

col(l), eqn(l), greek(l), mm(l), mmt(l), tbl(l), troff(l), mm(5).
R E S T R I C T I O N S

Nroff/troff internally supports Eastern Standard Time; as aresult,
depending on the time of the year and on your local time zone, the
date that nroff/troff generates may be off by one day from your
idea of what the date is.

When nroff/troff is used with the —olist option inside apipeline
(e.g., with eqn(l), or tbl{l)), it may cause aharmless broken pipe
diagnostic if the last page of the document is not specified in Ust.

S U P P O R T S T A T U S

Supported.
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N A M E

od —octal dump
S Y N O P S I S

od [—bcdosx ] [ fi le ] [ [+ ]o f f se t ( . ] ( b11
D E S C R I P T I O N

Od dumps file in one or more formats as selected by the first argu¬
ment. If no options are specified, —o is assumed.
The file argument specifies which file is to be dumped. If no file
argument is specified, the standard input is used.
The offset argument specifies the offset (in octal bytes) in the file
where dumping is to commence. If .is appended, the offset is
interpreted in decimal. If bis appended, the offset is interpreted in
blocks of 512 bytes. If the file eirgument is omitted, the offset
argument must be preceded by +.
Dumping continues until end-of-file.

O P T I O N S

—b Interpret bytes in octal.
—c	 Interpret bytes in ASCII. Certain non-graphic characters

appear as Cescapes: null=\0, backspace=\b, form-feed=\f,
new-line=\n, retum=\r, tab=\t; others appear as 3-digit
o c t a l n u m b e r s .

—d Interpret words in unsigned decimal.
—o	 Interpret words in octal.

Interpret 16-bit words in signed decimal.
—X Interpret words in hex.
— s

S E E A L S O

dump(l).
S U P P O R T S TAT U S

Supported.
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N A M E

pack —compress files
S Y N O P S I S

p a c k ( “ ] [ — f ] n a m e . . .
p e a t n a m e . . .

unpack name ...
D E S C R I P T I O N

Pack attempts to compress the specified files. Packed files can be
restored to their original form using unpack{\) or pcat{\).
Wherever possible, each input file name is replaced by apacked file
name.z with the same access modes, access and modified dates,
and owner as those of name. If pack is successful, name is
removed. The —f option forces packing of name. This is useful for
causing an entire directory to be packed even if some files do not
b e n e fi t .

If the —argument is used, an internal flag is set which causes the
number of times each byte is used, its relative frequency, and the
code for the byte to be output on the standard output. Additional
occurrences of —in place of name set and reset the internal flag.
Pack uses Huffman (minimum redundancy) codes on abyte-by-byte
basis. The amount of compression obtained depends on the size of
the input file and the character frequency distribution. Because a
decoding tree forms the first pgu-t of each .z file, it is usually not
worthwhile to pack files smaller than three blocks, unless the char¬
acter frequency distribution is very skewed, which may occur with
printer plots or pictures. Typically, pack reduces text files to 60-
75% of their original size. Load modules, which use alarger char¬
acter set and have amore uniform distribution of characters, show
little compression, the packed versions being about 90% of the ori¬
ginal size.

Pack returns the number of files that it failed to compress.
No packing occurs if:

the file appears to be already packed;
the file name has more than 12 characters;
the file has links;
the file is adirectory;
the file cannot be opened;
no disk storage blocks are saved by packing;
afile called name.z already exists;
the .z file cannot be created;
an I/O error occurred during processing.

The last segment of the file name must contain no more than 12
characters to allow space for the appended .z extension. Direc¬
tories cannot be compressed.
Peat does for packed files what cat(l) does for ordinary files,
except that peat can not be used as afilter. The specified files are
unpacked and written to the standard output. Thus to view a
packed file named name.z use:
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peat name.z
or just:

peat name
To make em unpaeked eopy, say rarm, of apaeked file named
name.% (without destroying nome.z) use the command:

peat name >nnn
Peat returns the number of files it was unable to unpack. Failure
may occur if:

the file name (exclusive of the .z) has more than 12 charac¬
t e r s ;
the file cannot be opened;
the file does not appear to be the output of pack.

Unpack expands files created by pack. For each file name speci¬
fied in the command, asearch is made for afile called name.z (or
just name, if name ends in .z). If this file appears to be apacked
file, it is replaced by its expanded version. The new file has the .z
suffix stripped from its name, and has the same access modes,
access and modification dates, and owner as those of the packed
fi l e .

Unpack returns avalue that is the number of files it was unable to
unpack. Failure may occur for the same reasons that it may in
peat, as well as for the following:

afile with the unpacked name already exists;
if the unpacked file cannot be created.

S E E A L S O

cat(l).
S U P P O R T S T A T U S

Supported.
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N A M E

packsf, unpacksf —compress and uncompress sparse file
S Y N O P S I S

packsf «dnput_file >compressed_file
unpacksf <compressed_file >original_file

D E S C R I P T I O N

Packsf compresses asparse file, afile that has alarge ratio of
zeros to nonzero data, into aformatted file that takes less space.
The compressed file can be used to recreate the original file.
If the original file is mostly nonzero, other utilities provide better
compression.
The compressed file is an array of variable length records. The for¬
mat of the records is:

/♦ Maximum size is 1024 ♦/
struct record {

int r_faddr;
int r_len;
unsigned char r_buffer[1016];

/ * F i le address * /
/♦ Length of the data */

};
Each record represents aregion of nonzero data in the original file.
R_faddr holds the file offset, from 0, of the nonzero region and
rjen gives the length of the region. RJbuffer holds the data.
If two nonzero regions are seperated by less than 9zeros the zeros
are not compresŝ .
Unpacksf reverses the compression and restores the original file.
Unpacksf reads records from the compressed file and executes
them as commands o f the fo rm:

SEEK TO r. r_ faddr AND WRITE r. r jen BYTES FROM
r.r_buffer

S E E A L S O

pack(l).
S U P P O R T S T A T U S

Supported.
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N A M E

passwd —change login password
S Y N O P S I S

passwd [name ]
D E S C R I P T I O N

The passwd command changes or installs apassword associated
with the login name. Ordinary users may change only the pass¬
word which corresponds to their login name.
Passwd prompts ordinary users for their old password, if any. It
then prompts for the new password twice. The first time the new
password is entered passwd checks to see if the old password has
aged sufficiently. If aging is insufficient the new password is
rejected and passwd terminates; see passwd(A).
Assuming aging is sufficient, acheck is made to insure that the

password meets construction requirements. When the new
password is entered asecond time the two copies of the new pass¬
word are compared. If the two copies are not identical the cycle of
prompting for the new password is repeated for at most two more
t i m e s .

Passwords must be constructed to meet the following require¬
m e n t s :

●Each password must have at least six characters. Only the first
eight characters are significant.

●Each password must contain at least two alphabetic characters
and at least one numeric or special character. In this case,
alphabetic means upper and lower case letters.

●Each password must differ from the user's login name and any
reverse or circular shift of that login name. For comparison
purposes, an upper case letter and its corresponding lower case
letter are equivalent.

●New passwords must differ from the old by at least three char¬
acters. For comparison purposes, an upper case letter and its
corresponding lower case letter are equivalent.

One whose effective user identification is zero is called asuperuser
root. Superusers may change any password; hence, passwd does

not prompt superusers for the old password. Superusers are not
forced to comply with password agmg and password construction
requirements. Asuperuser can create anull password by entering

carriage return in response to the prompt for anew password.

n e w

o r

a

F I L E S

/etc/passwd
S E E A L S O

login(l), id(l), su(l), crypt(3C), passwd(4).
S U P P O R T S TAT U S

Supported.
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N A M E

paste -merge same lines of several files or subsequent lines of one
fi l e

S Y N O P S I S

paste filel file2 ...
paste —dlist filel file2 . . .
paste —s [—dlist 1filel file2 ...

D E S C R I P T I O N

In the first two command forms, paste concatenates corresponding
lines of the given input files filel, file2, etc. It treats each file
column or columns of atable and pastes them together horizon¬
tally (parallel merging). Paste is the horizontal coimterpart of
cat(l) which concatenates vertically, i.e., one file after the other.
In the last command form above, paste combines subsequent lines
of the input file (serial merging).
In all cases, lines are connected with the tab character, or with
characters from an optionally specified list. Output is to the stan¬
dard output, so paste can be used as the start of apipe, or as
filter, if —is used in place of afile name.

a s a

a

O P T I O N S
●d l i s t

Replace the tab character by one or more alternate characters
specified in list. The list is used circularly, i. e. when
exhausted, it is reused. In parallel merging (i. e. no —s
option), the lines from the last file are always terminated with
anew-line character, not from the list. The list may contain
the special escape sequences:

\n	 new-line
\t	 tab

b a c k s l a s h
empty string, not anull character

Quoting may be necessary, if characters have special meaning
to the shell (e.g. to get one backslash, use —d "\\\\" ).
Without this option, the new-line characters of each but the
last file (or last line in case of the —s option) are replaced by
a t a b c h a r a c t e r .

—s Merge subsequent lines rather than one from each input file.
Use tab for concatenation, unless the —d option is used. The
very last character of the file is anew-line.

—May be used in place of any file name, to read aline from the
standard input. Paste does not prompt.

W
\ 0

N O T E

pr —t —m.., works similarly, but creates extra blanks, tabs and
new-lines for anice page layout.

E X A M P L E S

Is jpaste —d list directory in one columnn w
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list directory in four columns
combine pairs of lines into lines

Is Ipaste ————
paste —s—d''\t\n" file

S E E A L S O

grep(l), cut(l), pr(l).
D I A G N O S T I C S

line too long
too many files

Output lines are restricted to 511 characters.
Except for —s option, no more than 12 input
files may be specified.

S U P P O RT S TAT U S
Supported.

- 2 -
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N A M E

pcdsk —PC-DOS to UNIX file transfer
S Y N O P S I S

pcdsk
D E S C R I P T I O N

Pcdsk transfers files between aPC-DOS (or MS-DOS) floppy disk
and the UNIX file system and provides directory listing functions.
Pcdsk handles 5.25 inch floppy disks formatted for PC-DOS version
2.1 which are single or double sided, have eight or nine sectors per
track, and are formatted 48 tracks per inch.
The PC-DOS floppy disk must be installed in the top, left, or only
floppy disk drive. The superuser must make aspecial file (see
wd(l)) using mknod{\M) before pcdsk can be executed.
To specify apathname for apcdsk copy operation, use aUNIX-
style pathname although either /or \may be used to separate
pathname parts. The metacharacters *and ?are recognized to
have their UNIX meaning in pathnames. No escape character such
as \is recognized.

C O M M A N D S
cat List aUNIX file. This command is identical to the UNIX

cat(\) command; all cat options are accepted. Pcdsk passes
this command to the shell for execution,

dir List the directory of the PC-DOS floppy disk,
exit Terminate pcdsfe.
help Display the pcdsk commands and command descriptions.
Is List aUNIX directory. This command is identical to the

UNIX ls{l) command; all Is options are accepted. Pcdsk
passes this command to the shell for execution,

mtu Copy files from the PC-DOS floppy disk to the UNIX file sys¬
tem. After this command is entered, pcdsk prompts for the
PC-DOS source pathname and the UNIX destination path-
neune. Metacharacters (wildcards) may be entered in the PC-
DOS pathname, but may not be entered in the UNIX destina¬
tion pathname,

sh Invoke the UNIX shell. To exit the shell and return to pcdsk,
e n t e r a c o n t r o l - d .

utm Copy files from the UNIX file system to the PC-DOS floppy
disk. After this command is entered, pcdsk prompts for the
UNIX source pathname and the PC-DOS destination path¬
name. Metacharacters (wildcards) may be entered in the
UNIX pathname, but may not be entered in the PC-DOS desti¬
nation pathneune.

I c o m m a n d
Escape to the shell and execute command.

c o n t r o l - d

Terminate pcdsk. This is the same as the exit command.
E X A M P L E S

If the PC-DOS source pathname and the UNIX destination path¬
name in acopy operation are specified as:
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From pcdos files: /PCSUBDIR/PCFILE
To UNIX files: usubdir/ufile

the PCFILE file is copied to the ufile file. The PC-DOS pathname
specification is from the PC-DOS root directory. The UNIX path-

specification is from the current working directory.
If the PC-DOS source pathname and the UNIX destination path¬
name in acopy operation are specified as:

From pcdos files: PCSUBDIR/PCFILE
To UNIX files: /usr/acct/thompson/usubdir/ufile

the PCFILE file is copied to the ufile file. The PC-DOS pathname
specification is from the PC-DOS root directory even though a/is
not specified. The UNIX pathname specification is from the root
directory because /is the first character specified in the pathname.
If the PC-DOS source pathname and the UNIX destination path¬
name in acopy operation are specified as:

From pcdos files: /PCSUB*/PCFILE.??
To UNIX fUes: usubdir

then starting at the PC-DOS root directory, all files which are
named PCFILE. with any two character file name extention in any
directory which has aname starting with PCSUB are copied to the
usubdir directory which is asubdirectory of the current working
directory.

n a m e

S E E A L S O
mknod(lM), wd(7).

R E S T R I C T I O N S
When afile is copied to aPC-DOS floppy disk, the date and time
are not put in the directory entry.
The (and ]metacharacters do not work.
Pcdsk does not create aPC-DOS floppy disk directory nor does it
format afloppy disk.

S U P P O RT S TAT U S
Not supported.
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N A M E

pg —file perusal filter for screen terminals
S Y N O P S I S

pg [-number] [—p string] [—cefns] [●\rlinenumber] [-^-Ipatteml]
[files...]

D E S C R I P T I O N

The pg command is afilter which allows the examination of files
one screenful at atime on aterminal. The file name —or no file
name indicates that pg should read from the standard input. Each
screenful is followed by aprompt. If the user types acarriage
return, another page is displayed; other possibilities
e m m i e r a t e d b e l o w.

This command is different from previous paginators in that it
allows you to back up and review something that has already
passed. The method for doing this is explained below.

a r e

O P T I O N S

The command line options are:
— n u m b e r

The number of lines in the window that pg is to use instead
of the default number. On aterminal containing 24 lines, the
default window size is 23.

—p string
Use string as the prompt. If the prompt string contains
"%d”, the first occurrence of "%d" in the prompt is replaced
by the current page number when the prompt is issued The
default prompt string is ":
Clear the screen and home the cursor before displaying each
page. This option is ignored if clear_screen is not defined for
this terminal type in the terminfo{A) data base.
Do not pause at the end of each file.
Do not split lines. Normally, pg splits lines longer than the
screen width, but some sequences of characters in the text
being displayed (e.g., escape sequences for underlining) gen¬
era te undes i rab le resu l t s .
Cause an automatic end of command as soon as acommand
letter is entered. Normally, commands must be terminated
by anewline.
Print all messages and prompts in standout mode (usually
inverse video).

●¥ l i n e n u m b e r
Start up at linenumber.

a

— c

— e

- f

— n

— s

+ l p a t t e m l
Start up at the first line containing the regular expression
pattern.

C O M M A N D S

At any time the prompt is displayed, the user may enter one of the
pg commands. When output is being sent to the terminal, the user
can press the quit key (normally control-\) or the interrupt (break)
key to cause pg to stop sending output and display the prompt.Some output is lost when this is done because characters in the
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terminal output queue are flushed when the quit signal occurs.
The commands that may be entered when pg pauses can be divided
into three categories: those causing further perusal, those that
search, and those that modify the perusal environment.

F u r t h e r P e r u s a l C o m m a n d s
Commands which cause further perusal normally take apreceding
address, an optionally signed number indicating the point from
which further text should be displayed. This address is interpreted
in either pages or lines depending on the command. Asigned
address specifies apoint relative to the current page or line, and an
unsigned address specifies an address relative to the beginning of
t h e fi l e . E a c h c o m m a n d h a s a d e f a u l t a d d r e s s t h a t i s u s e d i f n o n e
is provided. The perusal commands and their defaults are:
(-\‘\)<newline> or <blank>

Display one page. The address is specified in pages.
( + 1 ) 1

Scroll the screen, forward or backward, the number of lines
specified if the address is signed. Print ascreenful beginning
at the specified line if the address is unsigned.

( + l ) d o r
Sc ro l l ha l f asc reen fo rwa rd o r backward .

The following perusal commands take no address.
. o r

Redisplay the current page of text.
Display the last windowful in the file. Use with caution when
the input is apipe.

S e a r c h C o m m a n d s
The following commands are available for searching for text pat¬
terns in the text. The regular expressions described in ed(l) are
available. They must always be terminated by a<newline> even if
the —n option is specified.

$

ilpattemi
Search forward for the ith (default i=l) occurrence of pat¬
tern. Searching begins immediately after the current page
and continues to the end of the current file without wrap¬
a r o u n d .

i^pattern ^
i*ipattern?

Search backwards for the ith (default i=l) occurrence of pat¬
tern. Searching begins immediately before the current page
and continues to the beginning of the current file without
wrap-around. The ^notation is useful for ADDS 100 termi¬
nals which do not properly handle the ?.

After searching, pg normally displays the line found at the top of
the screen. This can be modified by appending mor bto the
search command to leave the l ine found in the middle or at the bot¬
t o m o f t h e w i n d o w & o m n o w o n . T h e s u f fi x t c a n b e u s e d t o
restore the original situation.
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Modify Environment Commands
Mô fy the environment of perusal with the following commands:

Begin perusing the ith next file in the conunand line. The iis
an unsigned number with adefault value of 1.
Begin perusing the ith previous file in the command line.
The »is an unsigned number with adefault value of 1.
Display another window of text. If iis present, set the win¬
dow size to i.

i n

i p

i w

8fi lename
Save the input in the named file. Only the current file being
perused is saved. The white space between the sand
filename is optional. This command must always be ter¬
minated by a<newline> even if the —n option is specified,

hHelp by displaying an abbreviated sununary of available com¬
m a n d s .

qor Q
Quit pg.

I c o m m a n d
Command is passed to the shell whose name is taken from
the SHELL environment variable. If this is not available, the
default shell is used. This command must always be ter¬
minated by a<newline> even if the —n option is specified.

E X A M P L E

Asample usage of pg in reading system news is:
news Ipg -p "(Page %d):"

N O T E S

While waiting for terminal input, pg responds to BREAK, DEL, and
by terminating execution. Between prompts, however, these

signals interrupt pg's current task and place the user in prompt
mode. These shô d be used with caution when input is being read
from apipe because an interrupt is likely to terminate the other
commands in the pipeline.
Users of more(l) will find that the zand fcommands are available,
and that the terminal /, or ?may be omitted from the searching
c o m m a n d s .

In order to determine terminal attributes, pg scans the terminfo(4)
data base for the terminal type specified by the environment vari¬
able TERM. If TERM is not defined, the terminal type dumb is
a s s u m e d .

If the standard output is not aterminal, then pg acts just like
cai(l), except that aheader is printed before each file (if there is
more than one).

F I L E S

/usr/lib/terminfo/* terminal information data base
temporary file if pipe input/tmp/pg*

S E E A L S O

crypt(l), ed(l), grep(l), more(l), pr(l), terminfo(4).
R E S T R I C T I O N S

If terminal tabs are not set every eight positions, undesirable
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results may occur.
When using pg as afilter with another command that changes the
terminal I/O options (e.g., crypt{\)), terminal settings may not be
restored correctly.

S U P P O R T S TAT U S
Supported.
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N A M E

pr —print files
S Y N O P S I S

pr [options ][files ]
D E S C R I P T I O N

Pr prints the named files separating the listing into pages. Each
page is headed by the page number, adate and time, and the name
of the file, unless options specify otherwise. Pr is typically used to
paginate files for output to aprinter. Pr prints the named files on
the standard output. If the standard output is associated with a
terminal, error messages are withheld until pr has completed print¬
ing. If file is —, or if no files are specified, the standard input is
a s s u m e d .

Columns are of equal width separated by at least one space; lines
which do not fit are truncated, unless the —s option is used.
The width of an output line is 72 character positions for equal
width multi-column output unless the —w option is used.
The length of an output page is 66 lines unless the —1 option is
used .

Pr advances to anew page using asequence of line-feeds unless the
—f option is used.

O P T I O N S

The options may appear singly or be combined in any order.
+A Begin printing with page k\ the default is 1.
—k Produce ^-column output; the default is 1. The options —e

and —i are assumed for multi-column output,
—a Print multi-column output across the page. The —k must be

specified for more than one column.
—d Double-space the output.
— e c k

Expand input tabs to character positions A+1, 2*k +l,
3*fe-Hl, etc. If is 0or is omitted, pr assumes tab settings at
every eighth position. Pr expands tab characters in the input
into the appropriate number of spaces. The c(any non-digit
character) designates the input tab character. If cis not
specified, the tab character is used.

—f Use the form-feed character for new pages; the default is to
use asequence of line feeds. Pause before beginning the first
page if the standard output is associated with aterminal.

—h Use the next argument as the header to be printed instead of
the fi le name.

—ick Replace white space in output wherever possible by inserting
tabs to character positions k+l, 2*k +l, 3*A-f 1, etc. If ife is 0
or is omitted, pr assumes tab settings at every eighth posi¬
tion. The c(emy non-digit character) designates the output
tab character. If cis not specified, the tab character is used.

—lAi Set the length of apage to klines; the default is 66.
—m Merge and print all files simultaneously, one per column. This

option overrides the —k and —a options.
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— n e k

Provide fe-digit line numbering; the default for kis 5. The
number occupies the first A-HI character positions of each
colunrn of normal output or each line of —m output. The c
(any non-digit character) separates the line number from
whatever follows. If cis not specified, atab character is used.

—ok Offset each line by kcharacter positions. The number of char¬
acter positions per line is the sum of the width and offset.

—p Pause before beginning each page if the output is directed to
aterminal. Pr rings the bell at the terminal and waits for a
carriage return.

—r Print no diagnostic reports on failure to open files,
—sc Separate columns by the single character cinstead of by the

appropriate number of spaces. The default for cis atab. Do
no t t runca te l i nes .

—t Print neither the five line identifying header nor the five line
trailer normally supplied for each page. Quit printing after
the last line of each file without spacing to the end of the
p a g e .

—vfk Set the width of aline to kcharacter positions; the default is
72 for equal-width multi-column output, no limit otherwise.
The —k should be specified as something other than 1. If
used with the —m option, the specified width must be greater
than the number of files to be merged; for example, merging
three files requires aminimum width of 4. If the —w option
causes truncation, the —s option may not work.

E X A M P L E S

Print filel and file2 as adouble-spaced, three-column listing headed
by file list and pipe the listing to aprinter:

pr —3dh "file list" filel file2 |print
Write filel on file2, expanding tabs to columns 10, 19, 28, 37, ... :

e 9 — t < fi l e l > fi l e 2p r

F I L E S

/dev / t t y * to suspend messages
S E E A L S O

cat(l), pg(l).
S U P P O R T S T A T U S

Supported.
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N A M E

print, Ipr —line printer spooler
S Y N O P S I S

print [options ]files
Ipr [options ]files

D E S C R I P T I O N

The print or Ipr command spools the named file(s) for printing.
The command creates an entry in the spool queue for each file
listed on the input command line. The command also places acopy
of the file to be printed in the spooler directory under aunique file
name. After completion of the copy process, the command informs
the shell to start the despooler which prints the file. The file
created by the spooler for printing is deleted from the system upon
completion of the print sequence.
The command does not to control pagination, headers, or any other
part of the output. All control characters and formatting data
must be placed in the file prior to invoking print or Ipr.
If no files are named, the command reads from standard input.

O P T I O N S

The options may appear in any order.
—b Do not print abanner page consisting of user name, date,

filename and the contents of /etc/lpmsg. The default is to
print the banner.

— c p n n n
Print nnn copies of this file. The range for nnn is 1through
999. The defau l t is 1 .

— f m x x x x x
Use xxxxx as the forms name; the forms name is any 1-5
alphanumeric characters. The forms name specified here
must aCTee with the forms name of the form specified as
installed in the printer for printing to occur. See spool(l).
The default is the standard print forms name 00000.

— I n n n

Print nn number of lines per inch. Standard values are 6and
8lines per inch. The default is 6lines per inch. This data is
used by the printer operator to setup for special forms con¬
trol and is not automatically used by the spooler.

— p r n n

Set nn as the priority for this print request. The range for nn
is 0through 15.

—pt Ipnn
Redirect print output to the specified line printer. This
option overides the default terminal/printer routing. The
range for nn is 00 through the maximum number of printers
allowed on the system.

E X A M P L E S

To paginate and print report on the printer designated as IpOl
without abanner, enter

- 1 -



P R I N T ( l )P R I N T ( l )

pr report |print —b —pt IpOl
To print apreviously formatted file of paychecks on aform desig¬
nated as paych, enter

print —b —fm payck payfile
If the payck form is not designated as installed on the printer, the
pay file is held in await state. After the payck form is designated
as installed by using spooZ(l), pay file is printed.

M A P P I N G

Print provides mapping for up to ten device classes. Device class 0
maps tabs to appropriate spaces, etc. Device class 1maps one to
one. Device classes 2through 9may be defined by the user. The
user must be the superuser, an analyst, or Cprogrammer. See
/usr/spool/lpd/oemdir/README for information on defining device
classes 2through 9.

F I L E S

Spool area
despooler
spooler
spooler
spool queue manager

/usr/spool/lpd/spooldev spool device table manager
/usr/spooiyipd/??spldev spool device table
/usr/spool/ldp/oemdir user defined printer mapping
/usr/spool/lpdy??splque spool queue
/usr/spool/lpd/sf*
/etcApmsg

R E S T R I C T I O N

The print command queues afile and informs the shell to start the
despooler. If no despooler is active and if the shell is terminated
before the despooler is started, the files queued remain on the
queue in await state. The files are printed during the next run of
the despooler (i.e. the next print or spool —start command).

/usr/spool/lpd*
/usr/spool/lpd/lpd
/bin/print
/bin/lpr
/bin/spool

spooled files
line printer message file

S E E A L S O

spooldev(lM), spool(l).
S U P P O R T S T A T U S

Supported.
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N A M E

prof —display profile data
S Y N O P S I S

prof [—tcan] [—ox] [—g] [—z] (—h] [—s] [—m mdata] [prog]
D E S C R I P T I O N

Prof interprets aprofile file produced by the momtor(3C) function.
The symbol table in the object file prog (a.out by default) is read
and correlated with aprofile file (mon.out by default). For each
external text symbol the percentage of time spent executing
between the address of that symbol and the address of the next is
printed, together with the number of times that function was called
and the average number of milliseconds per call.
Aprogram creates aprofile file if it has been loaded with the —p
option of cc(l). This option to the cc command arranges for calls
to monitor(ZC) at the beginning and end of execution. It is the call
to monitor at the end of execution that causes aprofile file to be
written. The number of calls to afunction is tallied if the —p
option was used when the file containing the function was
piled.

The name of the file created by aprofiled program is controlled by
the environment variable PROFDIR. If PROFDIR does not exist,
mon.out is produced in the directory current when the program ter¬
minates. If PROFDIR =string, "string/pid.progname" is produced,
where progname consists of argv[0] with any path prefix removed,
and pid is the program process id. If PROFDIR =nothing, no pro¬
filing output is produced.
Asingle function may be split into subfunctions for profiling by
means of the MARK macro (see prof{5)).

c o m -

O P T I O N S

The mutually exclusive options t, c, a, and ndetermine the type of
sorting of the output lines:
—t Sort by decreasing percentage of total time (default).
—c Sort by decreasing number of calls,
—a Sort by increasing symbol address.
—n Sort lexically by symbol name.
The mutually exclusive options oand xspecify the printing of the
address of each symbol monitored:
-o Print each symbol address in octal along with the symbol

n a m e .

—X Print each symbol address in hexadecimal along with the
symbol name.

The following options may be used in any combination:
—g Include non-global symbols (static functions),
-z Include all symbols in the profile range (see monitor{3C)),

even if associated with zero number of calls and zero time.
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—h Suppress the heading normally printed on the report. This is
usefol if the report is to be processed further.

—s Print asummary of several of the monitoring parameters and
statistics on the standard error output.

— m m d a t a
Use file mdata instead of mon.out as the input profile file.

F I L E S

mon.out for profile
a . o u t f o r n a m e l i s t

S E E A L S O

cc(l), exit(2), profil(2), monitor(3C), prof{5).
W A R N I N G

The times reported in successive identical runs may show variances
of 20% or more because of var)dng cache-hit ratios due to sharing
of the cache with other processes. Even if aprogram seems to be
the only one using the machine, hidden background or asynchro¬
nous processes may affect the data. In rare cases, the clock ticks
initiating recording of the program counter may be in rhythm with
loops in aprogram, grossly distorting measurements.
Call coimts are always recorded precisely, however.

R E S T R I C T I O N S

Only programs that call exit(2) or return from main cause aprofile
file to be produced unless afinal call to monitor is explicitly coded.
The use of the —p option of cc(l) to invoke profiling imposes a
limit of 600 functions that may have call counters established dur¬
ing program execution. For more counters you must call
monitor(ZC) directly. If this limit is exceeded, other data is
overwritten and the mon.out file is corrupted. The number of call
counters used is reported automatically by the prof command
whenever the number exceeds 5 /6 o f the maximum.

S U P P O R T S T A T U S

Supported.
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N A M E

prs —print an SCCS file
S Y N O P S I S

prs [—d[dataspec]] [—r[SID]] [—e] [—1] [—c[date-time]] [—a] files
D E S C R I P T I O N

Prs prints, on the standard output, parts or all of an SCCS file (see
sccsfile{4)) in auser-supplied format. If adirectory is named, prs
behaves as though each file in the directory were specified as a
named file, except that non-SCCS files (last component of the path
name does not begin with s.), and unreadable files are silently
ignored. If aname of —is given, the standard input is read; each
line of the standard input is taken to be the name of an SCCS file or
directory to be processed; non-SCCS files and unreadable files are
silently ignored.
Arguments to prs, which may appear in any order, consist of
options and file names.

O P T I O N S

All the described options apply independently to each named file:
—d{dataspec] Used to specify the output data specification.

The dataspec is astring consisting of SCCS
file data keywords (see DATA KEYWORDS)
interspersed with optional user supplied text.
Used to specify the SCCS /Dentification (SID)
string of adelta for which information is
desired. If no SID is specified, the SID of the
most recently created delta is assumed.
Requests information for all deltas created
earlier than and including the delta desig¬
nated via the —r option or the date given by
the —c option.

Requests information for all deltas created
later than and including the delta designated
via the —r option or the date given by the —c
option.

—c{date-time] Cutoff date-time, in the form:

- r [ S / D l

— e

- 1

YY[MM[DD[HH[MM(SS11] ] ]

U n i t s o m i t t e d f r o m t h e d a t e - t i m e d e f a u l t t o
their maximum possible values; that is,
—c7502 is equivsQent to —c750228235959.
Any number of non-numeric characters may
separate the various two-digit pieces of the
cutoff date in the form: —c77/2/2 9:22:25.
Reques ts p r in t i ng o f i n fo rma t ion fo r bo th
removed, i.e., delta type =R, (see rmdel{l))
and existing, i.e., delta type =D, deltas. If
the —a option is not specified, information for
existing deltas only is provided.

— a
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D ATA K E Y W O R D S
Data keywords specify which parts of an SCCS file are to be
retrieved and output. All parts of an SCCS file (see sees file (4)) have

associated data keyword. There is no limit on the number of
times adata keyword may appear in adataspee.
The information printed by prs consists of: (1) the user-supplied
text and (2) appropriate values (extracted from the SCCS file) sub¬
stituted for the recognized data keywords in the order of appear¬
ance in the dataspee. The format of adata keyword value is either
Simple (S), in which keyword substitution is direct, or Multi-line
(M), in which keyword substitution is followed by acarriage return.
User-supplied text is any text other than recognized data key¬
words. Atab is specified by \t and carriage retum/new-line is
specified by \n. The default data keywords are:

":Dt:\t:DL:\nMRs:\n:MR:COMMENTS:\n:C:"

a n
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TABLE 1. sees FUes Data Keywords
KeywordData Item

:Dt:	 Delta information
: D L ; D e l t a l i n e s t a t i s t i c s
:Li:	 Lines inserted by Delta
:Ld:	 Lines deleted by Delta
:Lu:	 Lines unchanged by Delta
:DT: Delta type
:I:	 sees ID string (SID)
: R ; R e l e a s e n u m b e r
: L ; L e v e l n u m b e r
:B:	 Branch number
:S:	 Sequence number
:D:	 Date Delta created

:Dy:	 Year Delta created
: D m : M o n t h D e l t a c r e a t e d

:Dd: Day Delta created
:T:	 Time Delta created

: T h ; H o u r D e l t a c r e a t e d
: T m : M i n u t e s D e l t a c r e a t e d
:Ts:	 Seconds Delta created
:P:	 Programmer who created Delta

:DS: Delta sequence number
:DP: Predecessor Delta seq-no.
:DI:	 Seq-no. of deltas incl., excL, ignored
:Dn:	 Deltas included (seq §)
:Dx; Deltas excluded (seq iC)
:Dg; Deltas ignored (seq #)
:MR: MR numbers for delta

:C:	 Comments for delta
: U N : U s e r n a m e s
:FL: Flag list
:Y:	 Module type flag

:MF; MR validation flag
:MP: MR validation pgm name
:KF: Keyword error/waming flag
:KV: Keyword validation string
:BF: Branch flag
:J:	 Joint edit flag

: L K : L o c k e d r e l e a s e s
:Q:	 User defined keyword
:M:	 Module name

:FB:	 Floor boundary
:CB:	 Ceiling boundary
:Ds:	 D e f a u l t S I D

:ND: Null delta flag
:FD: File descriptive text
: B D : B o d y
:GB: Gotten body
:W:	 A form of what{\) string
:A:	 A form of what(\) string
:Z:	 whatil) string delimiter
:F:	 sees fi l e name

:PN: sees file path name

F i l e S e c t i o n V a l u e F o r m a t
D e l t a Ta b l e S e e b e l o w * S

"	 :Li:/:Ld:/:Lu:	 S
ST i n n i i n

n n n n n

n n n n n

D o r R
:R : . : L : . :B : . :S :

n n n n

n n n n

n n n n

n n n n

J)y:/ :Dm:/:Dd:

S
s ^
s
s
s
s
s
s
s
sn n

Sn n

Sn n

: T h : : : T m : ; : Ts : S
Sn n

sn n

sn n

logname
n n n n

n n n n

J)n:/:Dx:/:Dg:
: D S : : D S : . . .
: D S : : D S : . . .
: D S : : D S : . . .

S
s
s
s
s
s
s

Mt e x t

Mt e x t

U s e r N a m e s
Flags

Mt e x t

Mt e x t

St e x t

Sy e s o r n o
t e x t

y e s o r n o
t e x t

y e s o r n o

y e s o r n o
: R : . . .
t e x t

t e x t

S
S
S
S
S
S
S
S

R ; S
R : S
I : S

Sy e s o r n o
t e x t

t e x t

t e x t

:Z: :M:\ t : I :
:Z : :Y: :M: : I : :Z :

C o m m e n t s
B o d y

M
M
M

N / A S
N / A S A

S^	 ^N / A
N / A St e x t
N / A St e x t

●d D t : = J ) T; : I : : D : : T: : P : : D S : : D P :
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E X A M P L E S

prs —d"Users and/or user IDs for :F: are:\n:UN:" s.file
may produce on the standard output:

Users and/or user IDs for s.file are:
x y z
1 3 1

a b c

prs —d”Newest delta for pgm :M:: :I: Created :D: By :P: t f
— r

s . fi l e

may produce on the standard output:
Newest delta for pgm main.c: 3.7 Created 77/12/1 By cas

As aspecial case:
prs s.file

may produce on the standard output:
D1 .1 77 /12 /1 00 :00 :00 cas 1000000 /00000 /00000
M R s :

b l 7 8 - 1 2 3 4 5
b l 7 9 ' 5 4 3 2 1
C O M M E N T S :
th is is the comment l ine for s .fi le in i t ia l de l ta

for each delta table entry of the "D" type. The only option allowed
to be used with the special case is the —a option.

F I L E S

/tmp/pr?????
S E E A L S O

admin(l), delta(l), get(l), help(l), sccsfile(4).
Source Code Control System User Guide in the Support Tools
G u i d e .

D I A G N O S T I C S

Use help(\) for explanations.
S U P P O R T S T A T U S

Supported.
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N A M E

ps —report process status
S Y N O P S I S

ps [options ]
D E S C R I P T I O N

Ps prints certain information about active processes. Without
options, information is printed about processes associated with the
current terminal. The output consists of ashort listing containing
only the process ID, terminal identifier, cumulative execution time,
and the command name. O the rw ise , the i n fo rmat ion tha t i s
displayed is controlled by the selection of options.

O P T I O N S

Options using lists as arguments can have the list specified in one
of two forms: alist of identifiers separated from one another by a
comma, or alist of identifiers enclosed in double quotes and
separated from one another by acomma and/or one or more spaces.
The options are:
—a Print information about all processes except process group

leaders (see intro(2)) and processes not associated with ater¬
m i n a l .

—d Print information about all processes except process group
leaders .

—e Print information about all processes.
—f Generate afuU listing. See the OUTPUT DESCRIPTION below

for the meaning of the columns in afull listing.
—g grplist

Restrict listing to data about processes whose process group
leaders are given in grplist.

—1 Generate along listing. See OUTPUT DESCRIPTION.
— n n a m e l i s t

Use the file namelist in place of the system namelist file
/ u n i x .

—p proclist
Restrict listing to data about processes whose process ID
numbers are given in proclist,

—s swapdev
Use the file swapdev in place of /dev/swap. This is useful
when examining acore file', aswapdev of /dev/null causes the
user block to be zeroed out.

— t t e r m l i s t
Restrict listing to data about the processes associated with
the terminals given in termlist. Terminal identifiers may be
specified in one of two forms: the device file name (e.g.,
tty04) or if the device file name starts with tty, just the digit
identifier (e.g., 04).

— u u i d l i s t
Restrict listing to data about processes whose user ID
numbers or login names are given in uidlist. In the listing,
the numerical user ID is printed unless the —f option is used,
in which case the login name is printed.

- 1 -
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O U T P U T D E S C R I P T I O N
The column headings and the meaning of the columns in aps list¬
ing are given below; the letters fand 1indicate the option full or
long that causes the corresponding heading to appear; all means
that the heading always appears. Note that these two options
determine only what information is provided for aprocess; they do
not determine which processes are listed.

Descr ipt ionOptionHeading
Process flags (octal and additive):

0—swapped
1 — i n c o r e

2—system process
4 - l o c k e d - i n c o r e

10 —being swapped
20 -being traced by another process
40 —another tracing flag

P r o c e s s s t a t e :
0 — n o n - e x i s t e n t

S—sleeping
W — w a i t i n g
R — r u n n i n g
I — i n t e r m e d i a t e
Z — t e r m i n a t e d

T- s t o p p e d
X—growing

User ID number of the process owner
or login name under —foption
Process ID of process; it is possible to
kill aprocess using this ID
Process ID of parent process
Processor utilization for scheduling
Priority of process: higher numbers
mean lower priority
Nice value; used in priority computa¬
t i o n

Memory address of process if resident:
otherwise, the disk address
Size in blocks of process core image
Event for which process is waiting or
sleeping; if blank, process is running
Starting time of process
Controlling terminal for process
Cumulative execution time for process
Command name; ful l command name
and arguments under —foption	

F 1

1S

f , lU I D

a l lP I D

f . lP P I D
f , lC
1P R I

1N I

1A D D R

1S Z
1W C H A N

fS T I M E
a l lT T Y
a l lT I M E

C M D a l l

Aprocess that has exited and has aparent, but has not yet been
waited for by the parent, is marked <defunct>.
Under the —f option, ps tries to determine the command name ̂ d
arguments given when the process was created by examining
memory or the swap area. Failing this, the command name, as it

- 2 -
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would appear without the —f option, is printed in square brackets.
F I L E S

/ u n i x
/ d e v / m e m
/dev/swap

system namelist
m e m o r y
the default swap device

/etc/passwd supplies UID information
/etc/ps_data internal data structure

searched to find terminal (tty) names/ d e v

S E E A L S O

acctcom(l), kill(l), nice(l).
R E S T R I C T I O N S

Things can change while ps is running; the picture it gives is only
aclose approximation to reality.
Some data printed for defunct processes is irrelevant.
If the /etc/ps_data file is not current (i.e. after akernel remake), ps
gives invalid results. To make /etc/ps_data current, remove it and
run ps again.

S U P P O RT S TAT U S
Supported.
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N A M E

ptx —permuted index
S Y N O P S I S

ptx [options 1[input [output ]]
D E S C R I P T I O N

Ptx generates the file output that can be processed with atext for¬
matter to produce apermuted index of file input (standard input
and output default). Ptx has three phases:

1. Do the permutation generating one line for each keyword in an
input line.

2. Rotate the keyword to the front and sort the permuted file.
3. Rotate the sorted lines so the keyword comes at the middle of

each l ine.

Ptx output is in the form:
tail” "before keyword" "keyword and after" "head”

where .xx is assumed to be an nroff{\) or troffd) macro provided
by the user or provided by the mptx(b) macro package. The before
keyword and keyword and after fields incorporate as much of the
line as fits around the keyword when it is printed. Tail and head,
at least one of which is always the empty string, are wrapped¬
around pieces small enough to fit in the unused space at the oppo¬
site end of the line.

The index for this manual was generated using

. X X

O P T I O N S

If the —i and —o options are missing, ptx uses /usr/lib/eign as the
ignore file.

Fold upper and lower case letters for sorting.
Prepare the output for the phototypesetter.
Use nas the length of the output line. The default line
length is 72 characters for nroff and 100 for troff.
Use nas the number of characters that ptx reserves in
its calculations for each gap among the four parts of
the line as finally printed. The default gap is 3.
Use as keywords only the words given in file.
Do not use as keywords any words given in file.
Use the characters in file to separate words. Tab. new-
line, emd space characters are always used as break
c h a r a c t e r s .

Assume any leading non-blank characters of each input
line to be areference identifier (as to apage or chapter)
separate from the text of the line. Attach that identif¬
ier as afifth field on each output line.

- f

- t

— w n

- g n

—o file
—i file
—b file

— r

F I L E S
/ b i n / s o r t
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/usr/lib/eign
/usr/lib/tmac/tmac.ptx

S E E A L S O

nroff(l), troff(l), mm(5), mptx(5).
R E S T R I C T I O N S

Line length counts do not account for overstriking or proportional
spacing.
Lines that contain tildes are not processed correctly because
ptx uses that character internally.

S U P P O R T S T A T U S

Supported.
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N A M E

pwd —working directory name
S Y N O P S I S

p w d
D E S C R I P T I O N

Pwd prints the path name of the working (current) directory.
S E E A L S O

cd(l).
D I A G N O S T I C S

The messages

Cannot open ..
Read error in ..

indicate possible file system trouble and should be referred to the
system administrator.

S U P P O R T S TAT U S
Supported.
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N A M E

r a t f o r — r a t i o n a l F o r t r a n d i a l e c t

S Y N O P S I S

ratfor [options ][files ]
D E S C R I P T I O N

Ratfor converts arational dialect of Fortran into ordinary Fortran.
Ratfor provides control flow constructs essentially identical to
those in C:

statement grouping:
{statement; statement; statement }

decision-making:
if (condition) statement [else statement ]
switch (integer value) {

case integer:	 s t a t e m e n t

[default: ] s t a t e m e n t

}
loops:

while (condition) statement
for (expression; condition; expression) statement
d o l i m i t s s t a t e m e n t
repeat statement [until (condition) ]
b r e a k
n e x t

and some S3mtactic features to make programs easier to read and
w r i t e :

free form input:
multiple statements/line; automatic continuation

c o m m e n t s :
i t t h i s i s a c o m m e n t .

t r ans la t i on o f r e l a t i ona l s :
>, >=, etc., become .GT., .GE., etc.

return expression to caller from function:
return (expression)

d e fi n e :
define name replacement

i n c l u d e :
include file

Ratfor is best used with /77(1).
O P T I O N S

—h Turns quoted strings into 27H constructs.
—C Copies comments to the output and attempts to format them

neat ly.

—6x Specifies xas the continuation character and places it in
column 6. Ratfor normally marks continuation lines with an
& i n c o l u m n 1 .

● 1 -
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S E E A L S O
f77(l) .
Ratfor in the Programming Guide.

S U P P O R T S T A T U S

Not supported.

- 2 ■



R E G C M P ( l )R E G C M P ( l )

N A M E

regcmp —regular expression compile
S Y N O P S I S

regcmp [—]fi les
D E S C R I P T I O N

Regcmp, in most cases, precludes the need for calling regcmp(ZX)
from Cprograms. This reduces both execution time and program
size.

The command regcmp compiles the regular expressions in file and
places the output in file.\. If the —option is used, regcmp places
the output in file.c. The format of entries in file is aname (C vari¬
able) followed by one or more blanks followed by aregular expres¬
sion enclosed in double quotes. The output of regcmp is Csource
code. Compiled regular expressions are represented as extern char
vectors. FileX files may thus be included into Cprograms, or file.c
files may be compiled and later loaded. In the Cprogram which
uses the regcmp output, regex(abc,line) applies the regular expres¬
sion named abc to l ine.

E X A M P L E S
n a m e

t e l n o

' ( [ A - Z a - z ] [ A - Z a - z 0 - 9 J * ) $ 0 ’
'\({0,1}(I2-91[01][1-9])$0\){0,1}
-([2-9I[0-9]{2})$l[ -]{0,1}«'
'([0-91{4})$2"

In the Cprogram that uses the regcmp output,
regex(telno, line, area, exch, rest)

applies the regular expression named telno to line.

♦ I !

S E E A L S O

regcmp(3X).
S U P P O R T S T A T U S

Supported.
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N A M E
r e v — r e v e r s e l i n e s o f a fi l e

S Y N O P S I S

r e v I fi l e ] . . .
D E S C R I P T I O N

Rev copies the named files to the standard output, reversing the
order of characters in every line. If no file is specified, the stan¬
dard input is copied.

S U P P O R T S T A T U S

Supported.
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N A M E

rm, rmdir —remove files or directories
S Y N O P S I S

r m [ — f r i ] fi l e . . .
r m d i r d i r . . .

D E S C R I P T I O N

Rm removes the entries for one or more files from adirectory. If
an entry was the last link to the file, the file is destroyed. Remo¬
val of afile requires write permission in its directory, but neither
read nor write permission on the file itself.
If afile has no write permission and the standard input is atermi¬
nal, the file permissions permissions are printed and aline is read
from the standard input. If that line begins with ythe file is
deleted, otherwise the file remains. Rm or rmdir does not take this
precaution if the —f option is given or if the standard input is not
a t e r m i n a l .

If adesignated file is adirectory, an error message is printed
unless the option —r is used.
Rmdir removes entries for the named directories which must be
e m p t y .

O P T I O N S

—f Remove files without verification from standard input (see
DESCRIPTION above).

—r Recursively delete the entire contents of the specified direc¬
tory and the directory itself,

—i Inquire whether to delete each file and, if the —r option is
also used, whether to examine each directory.

E X A M P L E S

To remove all files in the current directory which have file names
beginning with ch, enter

r m c h *

Be careful using metacharacters (wildcards) so that you do not des¬
troy files you mean to keep.
To remove the oldstuff directory and all files and subdirectories
contained in the oldstuff directory, enter

r m — r o l d s t u f f

To remove the oldstuff directory and all files
contained in the oldstuff directory verifying
e n t e r

a n d s u b d i r e c t o r i e s
each file removal.

r m — i r o l d s t u f f

S E E A L S O

unlink(2).
N O T E

The file .. (dotdot) cannot be removed.
S U P P O R T S T A T U S

Supported.
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N A M E
r m d e l — r e m o v e a d e l t a f r o m a n S C C S fi l e

S Y N O P S I S
r m d e l — r S I D fi l e s

D E S C R I P T I O N

Rmdel removes the delta specified by the SID from each named
SCCS file. The delta to be removed must be the newest (most
recent) delta in its branch in the delta chedn of each named SCCS
m e .

In addition, the delta specified must not be that of aversion being
edited for the purpose of making adelta; that is, if ap-file (see
get{l)) exists for the named SCCS file, the delta specified must not
appear in any entry of the p-file.
If adirectory is named, rmdel behaves as though each file in the
directory were specified as anamed file, except that non-SCCS files
(last component of the path name does not begin with s.) and
unreadable files are silently ignored. If aname of —is given,
rmdel reads the standard input; each line of the standard input is
taken to be the name of an SCCS file to be processed; non-SCCS
files and unreadable files are silently ignored.
The exact permissions necessary to remove adelta are documented
in the Source Code Control System User Guide. Simply stated,
they are

-if you make adelta you can remove it
-if you own the file and directory you can remove adelta

F I L E S
x . fi l e
z . fi l e

See delta{l)
S e e d e l t a i l )

S E E A L S O

delta(l), get(l), help(l), prs(l), sccsfile(4).
Source Code Control System User Guide in the Support Tools
G u i d e .

D I A G N O S T I C S

Use helpil) for explanations.
S U P P O R T S T A T U S

Supported.
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N A M E

sact —print current SCCS file editing activity
S Y N O P S I S

s a c t fi l e s

D E S C R I P T I O N

Sact informs the user of any impending deltas to anamed SCCS
file. This situation occurs when get{\) with the —e option has been
previously executed without asubsequent execution of deltaiX). If
file is adirectory, sact behaves as though each file in the directory
were specified as anamed file, except that non-SCCS files and
unreadable files are silently ignored. If aname of —is given, sact
reads the standard input assuming each line is the name of an
SCCS file to be processed.
The output for each named file consists of five fields separated by
s p a c e s .

the SID of adelta that currently exists in the
SCCS file to which changes will be made to make
the new del ta,

the SID of the new delta to be created,

the logname of the user who will make the delta
(i.e. the user who executed aget for editing),
the date that get —e was executed,
the time that get —e was executed.

Fie ld 1

Fie ld 2

Fie ld 3

F i e l d 4

Fie ld 5

S E E A L S O

delta(l), get(l), unget(l).
D I A G N O S T I C S

Use help(\) for explanations.
S U P P O R T S T A T U S

Supported.
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N A M E

sag —system activity graph
S Y N O P S I S

sag [options ]
D E S C R I P T I O N

Sag graphically displays the system activity data stored in a
binary data file by aprevious sar(l) run. Any of the sar data items
may be plotted singly, or in combination; as cross plots, or versus
time. Simple arithmetic combinations of data may be specified.
Sag invokes sar and finds the desired data by string-matching the
data column header (run sar to see what data is available).

O P T I O N S

These options are passed through to sar:
time Select data later than time in the form hh[:mm]. Default

is 08:00.
— s

—e time Select data up to time. Default is 18:00.
— i s e c Select data at intervals as close as possible to sec

seconds .

—f file Use file as the data source for sar. Defaiilt is the current
daily data file /usr/adm/sa/sadd.

Other options:
- T t e r m

Produce output suitable for terminal term. See tp/ot(lG)
for known terminals. If term is vpr, output is processed
by vpr —p and queued to aVersatec printer. Default for
term is STERM.

—X spec Xaxis specification with spec in the form given below.
Sag permits asingle spec for the xaxis. If unspeciifed,
t ime is used.

—y spec yaxis specification with spec in the same form as above.
Up to 5specs separated by ;may be given for the yaxis.
The —y default is:

—y ''%usr 00 100; %usr +%sys 0100; %usr 4- %sys +%wio 0100"
A X I S S P E C I F I C AT I O N

An axis specification is in the form
"name(op name]...[lo hi]"

Name is either an integer value, or astring that matches acolumn
header in the sar report, with an optional device name in square
brackets, e.g., r+w/s[dsk—1].
Op is +—*or /surrounded by blanks. Up to five names may be
specified. Parentheses are not recognized.
Contrary to custom, +and —have precedence over ♦and /.
Evaluation is left to right. Thus sag evaluates A/A-f B♦100
as (A/ (A+B))*100, and A+B/C+Das (A+B) / (C+D) .
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Lo and hi are optional numeric scale limits. If unspecified, they
are deduced from the data.

Enclose the —x and —y arguments in double quotes if blanks
\<CR> are included in the specification.

E X A M P L E S

To see CPU utilization for today:

o r

s a g

To see activity over 15 minutes of all disk drives:

T S = ' d a t e + % H : % M '
sar —o tempfile 60 15
T E = ' d a t e + % H : % M '
sag -f tempfile -s STS -e $TE -y "r+w/s[dsk]

F I L E S

/ u s r / a d m / s a / s a d d daily data file for day dd.
S E E A L S O

sar(l), tplot(lG).
S U P P O RT S TAT U S

Not supported.
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N A M E

sar —system activity reporter
S Y N O P S I S

sar [—ubdycwaqvmA] (—o file] t[n]
sar [—ubdycwaqvmA] [—s time] [—e time] [—i sec] [—f file]

D E S C R I P T I O N

Sar, using the first syntax, samples cumulative activity counters in
the operating system at nintervals of tseconds. The default value
of nis 1. If the —o option is specified, sar saves the samples in file
in binary format.
Using the second syntax, with no sampling interval specified, sar
extracts data from apreviously recorded file, either the one speci¬
fied by the —f option or, if —f is not used, the standard system
activity daily data file /usr/adm/sa/sadd for the current day dd.
The starting and ending times of the report can be bounded via the
—s and —e time arguments of the form ^/i[:mm[:ss]]. The —i
option selects records at sec second intervals. Otherwise, all inter¬
vals found in the data file are reported.

O P T I O N S

The following options, valid in both usages of sar, specify the sub¬
sets of data to be printed. Listed under each option are column
headings, which appear when the option is invoked, and their
meanings. If no options are specified, the —uoption is assumed.

Report CPU utilization,
●%usr —Portion of time running in user mode.
●%sys —Portion of time running in system mode.
●%wio —Portion of time idle with some process waiting for

block I /O.
●% i d l e — P o r t i o n o f t i m e o t h e r w i s e i d l e .
Report buffer activity:
●bread/s, hwrit/s —Transfers per second of data between

system buffers and disk or other block devices.
●Iread/s, Iwrit/s —Accesses of system buffers.
●%rcache, %wcache —Cache match ratios, e, g., 1—

b r e a d / l r e a d .
●preadJs, pwrit/s —Tremsfers via raw device mechanism.
Report activity for each block device, e. g., disk or tape drive:
●%busy —Portion of time device was busy servicing a

transfer request.
●avque —Average number of requests outstanding during

%busy.
● r - \ - w / s — N u m b e r o f d a t a t r a n s f e r s t o o r f r o m a d e v i c e .
●blks/s —Number of bytes transferred to or from adevice

in 512 byte units.
●avwait —Average time in ms. that transfer requests wait

idly on queue.
●avserv —Average t ime to be serv iced (which for d isks

includes seek, rotational latency and data transfer times).
Report TTY device activity:

— u

- b

- d

- y
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●rawch/s —Input character rate.
●canch/s —Input character rate processed by canon.
●outch/s —Output character rate.
●rcvin/s —Receive interrupt rates.
●xmtin/s —Transmit interrupt rates.
●mdmin/s —Modem interrupt rates.
Report system calls:
●scalVs —System calls of all types.
●sread/s, swrit/s, fork/s, exec/s —Specific system calls.
●rchar/s, wchar/s —Characters transferred by read and

write system calls.
Report system swapping and switching activity:
●swpin/s, swpot/s —Number of transfers for swapins

(including initial loading of some programs) and swapouts.
●bswin/s, bswot/s —Number of 512 byte units transferred

for swapins (including initial loading of some programs)
and swapouts.

●pswch/s —Process switches.
Report use of file access system routines: how many times
per second the iget/s, namei/s, dirblk/s routines were c^ed.
Report average queue length while occupied, and percent (%)
of time occupied:
●runq-sz, %runocc —Rim queue of executable processes in

m e m o r y .

●swpq-sz, %swpocc —Swap queue of processes swapped
out but ready to run.

Report status of text, process, inode and file tables:
●text-sz, proc-sz, inod-sz, jile-sz —Entries/size for each

table, evaluated once at sampling point.
●text-ov, proc-ov, inod-ov, file~ov —Overflows occurring

between sampling points.
Report message and semaphore activities:
●msg/s, sema/s —Primitives per second.
Report all data. Equivalent to —udqbwcayvm.

— c

— w

— a

- q

— V

— m

- A

E X A M P L E S

To see CPU activity so far for today, enter
s a r

To watch CPU activity evolve for 10 minutes and save data, enter
sar —o temp 60 10

F I L E S

/usr/adm/sa/sadd daily data file
R E S T R I C T I O N S

The —d option does not work.
S E E A L S O

sag(lG), sar(lM).
S U P P O R T S T A T U S

Not supported.
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N A M E

sccsdiff —compare two versions of an SCCS file
S Y N O P S I S

sccsdiff -rSIDl -rSID2 [-p] [-sn] files
D E S C R I P T I O N

Sccsdiff compares two versions of an SCCS file and generates the
differences between the two versions. Any number of SCCS files
may be specified, but options apply to all files.

O P T I O N S
- r S I D l - r S I D 2

Specifies SIDl and SID2 as the deltas of an SCCS file that are
to be compared. Sccsdiff passes versions to bdiff(l) in the
order given.

—p Pipes output for each file through pr(l),
—sn Denotes nas the file segment size that bdiff passes to diffd).

This is useful when diff fails due to ahigh system load.
F I L E S

/tmp/get????? Temporary files
SEE ALSO

bdiffd), get(l), help(l), pr(l).
Source Code Control System in the Support Tools Guide.

D I A G N O S T I C S
The message

file-. No differences
is printed if the two versions are the same.
Use help{\) for explanations.

S U P P O R T S TAT U S
Supported.
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N A M E

sdb —symbolic debugger
S Y N O P S I S

sdb [—w] [—W] [objfil [corfil [directory-list ]]]
D E S C R I P T I O N

Sdb is asymbolic debugger that can be used with Cand F77
grams. It may be used to examine their object files and :
and to provide acontrolled environment for their execution.
Objfil is normally an executable program file which has been com¬
piled with the —g (debug) option; if it has not been compiled with
the —g option, or if it is not an executable file, the symbolic capa¬
bilities of sdb are limited, but the file can still be examined and the
program debugged. The default for objfil is a.out. Corfil is
assumed to be acore image file produced after executing objfil; the
default for corfil is core. The core file need not be present. A—in
place of corfil forces sdb to ignore any core image file. The colon
separated list of directories (directory-list) is used to locate the
source files used to build objfil
It is useful to know that at any time there is acurrent line and
current file. If corfil exists then they are initially set to the line
and file containing the source statement at which the process ter¬
minated. Otherwise, they are set to the first line in main(). The
current line and file may be changed with the source file examina¬
t i o n c o m m a n d s .

r o -

c o r e e s

By default, warnings are provided if the source files used in pro¬
ducing objfil cannot be found or are newer than objfil. This check¬
ing feature and the accompanying warnings may be disabled by
the use of the —Woption.
Names of variables are written just as they are in Cor F77. Note
that names in Care of arbitrary length; sdb does not truncate
names. Variables local to aprocedure may be accessed using the
form procedurewariable. If no procedure name is given, the pro¬
cedure containing the current line is used by default.

is also possible to refer to structure members
variable.member,	 p o i n t e r s t o s t r u c t u r e m e m b e r s
imriable—>member, and array elements as variable[number\.
Pointers may be dereferenced by using the form pointer\Q\. Com¬
binations of these forms may also be used. F77 common variables
may be referenced by using the name of the common block instead
of the structure name. Blank common variables may be named by
the form .variable. Anumber may be used in place of astructure
variable name, in which case the number is viewed as the address
of the structure, and the template used for the structure is that of
the last structure referenced by sdb. An unqualified structure vari¬
able may also be used with various commands. Generally, sdb
interprets astructure as aset of variables. Thus, sdb displays the
v^ues of all the elements of astructure when it is requested to
display astructure. An exception to this interpretation occurs
when displaying variable addresses. An entire structure does have
an address, and it is this value sdb displays, not the addresses of

I t
a s

a s
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i n d i v i d u a l e l e m e n t s .

Elements of amultidimensional array may be referenced as
vanable{numberYrL\imhex or as vaiiable[number,number,...].	 I n
place of number, the form number;number may be used to indicate
arange of values, *may be used to indicate all valid values for
that subscript, or subscripts may be omitted entirely if they are
the last subscripts and the full range of values is desired. As with
structures, sdb displays all the values of an array or of the section
of an array if trailing subscripts are omitted. It displays only the
address of the array itself or of the section specified by the user if
subscripts are omitted. Amultidimensional parameter in an F77
program cannot be displayed as an array, but it is actually a
pointer, whose value is the location of the array. The array itself
can be accessed symbolically from the calling function.
Aparticular instance of avariable on the stack may be referenced
by using the form procedurexvariable,number. All the variations
mentioned in naming variables may be used. Number is the
occurrence of the specified procedure on the stack, counting the
top, or most current, as the first. If no procedure is specified, the
procedure currently executing is used by default.
It is also possible to specify avariable by its address. All forms of
integer constants which are valid in Cmay be used, so that
addresses may be input in decimal, octal or hexadecimal.
Line numbers in the source program are referred to as file-
namexnumber or procedureinumber. In either case the number is
relative to the beginning of the file. If no procedure or file name is
given, the current file is used by default. If no number is given,
the first line of the named procedure or file is used.
While aprocess is running under sdb, all addresses refer to the
executing program; otherwise they refer to objfil or corfil. An ini¬
tial argument of —w permits overwriting locations in objfil.
Individual processor general registers may be named instead of
variables by using the register name with a%prepended. The x
command displays the current values of all the general registers.
The contents of these registers cem be displayed or modified.
Note that the hardware floating point registers of the 68881 math
coprocessor are also available to be used as the 68020 general
registers when the 68881 math coprocessor installed. These regis¬
ters are named %fp0 through %fp7.

O P T I O N S

—w Permit overwriting locations in objfil.
-W Disable warn ings.

A D D R E S S E S
T h e a d d r e s s i n a fi l e a s s o c i a t e d w i t h a w r i t t e n a d d r e s s i s d e t e r ¬
mined by amapping associated with that file. Each mapping is
represented by two triples (bl, el, fl) and (b2, e2, f2) and the file
address corresponding to awritten address is calculated as follows:
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bl ^address <el =>file address =address +fl —bl
o t h e r w i s e

b2 ^address <e2 =>file address =address +f2—b2
otherwise, the requested address is not valid. In some cases (e.g,,
for programs with separated Iand Dspace) the two segments for a
file may overlap.
The initial setting of both mappings is suitable for normal a.out
and core files. If either file is not of the kind expected then, for
that file, bl is set to 0, el is set to the maximum file size, and fl is
set to 0; in this way the whole file can be examined with no
a d d r e s s t r a n s l a t i o n .

In order for sdb to be used on large files, all appropriate values are
kept as signed 32-bit integers. The Mcommand can be used to
display or change the current values for the address maps.

C O M M A N D S

The commands for examining data in the program are:
Print astack trace of the terminated or halted program.
Print the top line of the stack trace.

v a r i a b l e I c l m

Print the value of variable according to length Iand format
m. Anumeric count cindicates that aregion of memory,
beginning at the address implied by variable, is to be
displayed. The length specifiers are:

one byte
two bytes (half word)
four bytes (long word)

Va l i d v a l u e s f o r m a r e :
C h a r a c t e r
D e c i m a l
Decimal, unsigned
O c t a l
H e x a d e c i m a l
32-bit single precision floating point
64-bit double precision floating point
Assume variable is astring pointer and print
characters starting at the address pointed to by
t h e v a r i a b l e .
Print characters starting at the variable address.
This format may not be used with register vari¬
ab les .
Pointer to procedure
Disassemble machine-language instruction with
addresses printed numerically and symbolically.
Disassemble machine-language instructions with
addresses just printed numerically.

The length specifiers are only effective with the formats c, d,
u, oand x. Any of the specifiers, c, I, and m, may be omitted.
If all are omitted, sdb choses alength and aformat suitable
for the variable type as declared in the program. If mis

t

T

b
h
1

c

d
u

o

x

f

g
s

a

P
i

I
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specified, then this format is used for displaying the variable.
Alength specifier determines the output length of the value
to be displayed, sometimes resulting in truncation. Acount
specifier ctells sdb to display that many units of memory,
beginning at the address of variable. The number of bytes in
one such unit of memory is determined by the length specifier
I, or if no length is given, by the size associated with the vari¬
able. If acount specifier is used for the sor acommand,
then that many characters are printed. Otherwise successive
characters are printed imtil either anull byte is reached or
128 characters are printed. The last variable may be
redisplayed with the command ./.
The sh{l) metacharacters *and ?may be used within pro¬
cedure and variable names, providing alimited form of pat¬
tern matching. If no procedure name is given, variables local
to the current procedure and global variables are matched; if
aprocedme name is specified then only variables local to that
procedure are matched. To match only global variables, the
form '.pattern is used.

l i n e n u m b e r t l m
va r i ab l e . ' Vm

Print the value at the address from a.out or Ispace given by
linenumber or variable (procedure name), according to the for¬
m a t I m . T h e d e f a u l t f o r m a t i s " i ” .

v a r i a b l e = l m
l i n e n u m b e r — I m
n u m b e r — I m

Print the address of variable or linenumber, or the value of
number, in the format specified by Im. If no format is given,
then lx is used. The last variant of this command provides a
convenient way to convert between decimal, octal and hexa¬
d e c i m a l .

v a r i a b l e l v a l u e
Set variable to the given value. The value may be anumber,
acharacter constant or avariable. The value must be well
defined; expressions which produce more than one value, such
as st ructures, are not a l lowed. Character constants are
denoted 'character. Numbers are viewed as integers unless a
decimal point or exponent is used. In this case, they are
treated as having the type double. Registers are viewed as
integers. The variable may be an expression which indicates
more than one variable, such as an array or structure name.
If the address of avariable is given, it is regarded as the
address of avariable of type int. Cconventions are used in
any type conversions necessary to perform the indicated
assignment.
Print the machine registers and the current machine-language
i n s t r u c t i o n .

Print the current machine-language instruction.

X

X
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The commands for examining source files are:
eprocedure
efile-name
edirectory/
edirectory file-name

The first two forms set the current file to the file containing
procedure or to file-name. The current line is set to the first
line in the named procedure or file. Source files are assumed
to be in directory. The default is the current working direc¬
tory. The latter two forms change the value of directory. If
no procedure, file name, or directory is given, the current pro¬
cedure name and file name are reported.

Iregular expression!
Se^ch forward from the current line for aline containing a
string matching regular expression as in ed{\). The trailing /
may be deleted.

Iregular expression?
Se^ch backward from the current line for aline containing
string matching regular expression as in ed{\). The trailing ?
may be deleted,

p P r i n t t h e c u r r e n t l i n e ,

zPrint the current line followed by the next 9lines. Set the
current line to the last line printed.
Window. Print the 10 lines around the current line.

a

w

n u m b e r

Set the current line to the given line number. Print the
cur ren t l i ne .

n e w

c o u n t +
Advance the current line by count lines. Print the new
cur ren t l i ne .

c o u n t —

Retreat the current line by count lines. Print the new current
l ine.

The commands for controlling the execution of the source program
a r e ;

c o u n t r a r g s
c o u n t R

Run the program with the given arguments. The rcommand
with no Mguments reuses the previous arguments to the pro¬
gram while the Rcommand runs the program with no argu¬
ments. An argument beginning with <or >causes redirection
for the standard input or output, respectively. If count is
given, it specifies the number of breakpoints to be ignored.

l i n e n u m b e r c c o u n t
l i n e n u m b e r C c o u n t

Continue after abreakpoint or interrupt. If count is given, it
specifies the breakpoint at which to stop after ignoring count
—1breakpoints. Ccontinues with the signal which caused
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the program to stop reactivated and cignores it. If aline
number is specified then atemporary breakpoint is placed at
the line and execution is continued. The breakpoint is deleted
when the command fin i shes .

l inenumber gcount
Continue after abreakpoint with execution resumed at the
given line. If count is given, it specifies the number of break¬
points to be ignored.

s c o u n t

S c o u n t
Single step the program through count lines. If no count is
given then the program is run for one line. Sis equivalent to
sexcept it steps through procedure calls.

i

Single step by one machine-language instruction. Isteps
with the signal which caused the program to stop reactivated
and iignores it.

v a r i a h l e $ m c o u n t
a d d r e s s : m c o u n t

Single step (as with s) until the specified location is modified
with anew value. If count is omitted, it is effectively infin¬
ity. Variable must be accessible from the current procedure.
Because this command is done by software, it can be very
s l o w.

I

l e v e l V

Toggle verbose mode, for use when single stepping with S, s
or m. If level is omitted, then just the current source file
and/or subroutine name is printed when either changes. If
level is 1or greater, each Csource line is printed before it is
executed; if level is 2or greater, each assembler statement is
also printed. Avturns verbose mode off if it is on for any
leve l .

Kill the program being debugged.
procedure(argl ,arg2,...)
procedure(argl ,arg2,...)/m

Execute the named procedure with the given arguments.
Arguments can be integer, character or string constants or
names of variables accessible from the current procedure.
The second form causes the value returned by the procedure
to be printed according to format m. If no format is given, it
defaul ts to d.

l i n e n u m b e r b c o m m a n d s
Set abreakpoint at the given line. If aprocedure name
without aline number is given (e.g., "proc:"), abreakpoint is
placed at the first line in the procedure even if it was not
compiled with the —g option. If no linenumber is given, a
breakpoint is placed at the current line. If no commands are
^ven, execution stops just before the breakpoint and control
i s r e t u r n e d t o s d b . O t h e r w i s e t h e c o m m a n d s a r e e x e c u t e d

k
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when the breakpoint is encountered and execution continues.
Multiple commands are specified by separating them with
s e m i c o l o n s . I f k i s u s e d a s a c o m m a n d t o e x e c u t e a t a b r e a k ¬
point, control returns to sdb, instead of continuing execution.
Print alist of the currently active breakpoints.

l i n e n u m b e r d
Delete abreakpoint at the given line. If no linenumber is
given then the breakpoints are deleted interactively. Each
breakpoint location is printed and aline is read from the
stemdard input. If the line begins with ayor dthen the
breakpoint is deleted.
Delete all breakpoints.
Pr in t the las t executed l ine .

l i nenumber a
Announce. If linenumber is of the form procinumber, the
command effectively does alinenumber b1. If linenumber is
of the form proc:, the command effectively does aproc: bT.

M i s c e l l a n e o u s c o m m a n d s :

B

D

1

\ c o m m a n d
The command is interpreted by sA(l).

n e w - l i n e
If the previous command printed asource line then advance
the current line by one line and print the new current line. If
the previous command displayed amemory location, then
display the next memory location.

c o n t r o l - d
Scroll. Print the next 10 lines of instructions, source or data
depending on which was printed last.

<fi lename
Read commands from filename until the end of file is reached,
and then continue to accept commands from standard input.
When sdb is told to display avariable by acommand in such
afile, the variable name is displayed dong with the value.
This command may not be nested; <may not appear as a
c o m m a n d i n a fi l e .

M Print the address maps.
M [ ? / I * l b e f

Record new values for the address map. The arguments ?
and /specify the text and data maps, respectively. The first
segment, (6i, el, fl), is changed unless ♦is specified, in which
case the second segment (6 i , e l , fl) , of the mapping is
changed. If fewer than three values are given, the remaining
map parameters are left unchanged.

st r ing
Print the given string. The Cescape sequences of the form
\character are recognized, where character is anonnumeric
c h a r a c t e r .
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qEx i t the debugger.
The following commands also exist and are intended only for
debugging the debugger:
V P r i n t t h e v e r s i o n n u m b e r .
QPrint alist of procedures and files being debugged.
YToggle debug output.

F I L E S
a . o u t
c o r e

S E E A L S O
cc(l), f77(l). sh(l), a.out(4), core(4).
Symbolic Debugging Program —"sdb" in the Programming Guide.

W A R N I N G S

When sdb prints the value of an external variable for which there
is no debugging information, awarning is printed before the value.
The value is assumed to be int (integer).
Data which are stored in text sections are indistinguishable from
f u n c t i o n s .

Line number information in optimized functions is unreliable, and
some information may be missing. Note that cc(l) disables optimi¬
zation for modules compiled with the —g option.

R E S T R I C T I O N S
If aprocedure is called when the program is not stopped at a
breakpoint (such as when acore image is being debugged), all vari¬
ables are initialized before the procedure is started. This makes it
impossible to use aprocedure which formats data from acore
image.
The default t3^e for printing F77 parameters is incorrect. Their
address is printed instead of their value.
Tracebacks containing F77 subprograms with multiple entry points
may print too many arguments in the wrong order, but their
values are correct .

The range of an F77 array subscript is assumed to be ito n, where
nis the dimension corresponding to that subscript. This is only
significant when the user omits asubscript or uses *to indicate
the full range. There is no problem in general with arrays having
subscripts whose lower bounds are not 1.

S U P P O R T S T A T U S

Supported.
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N A M E

sdiff —side-by-side difference program
S Y N O P S I S

sdiff (options ... ]filel file2
D E S C R I P T I O N

Sdiff uses the output of diff(\) to produce aside-by-side listing of
two files indicating those Ihies that are different. Each line of the
two files is printed with ablank gutter between them if the lines
are identical, a<in the gutter if the line only exists in filel, a>in
the gutter if the line only exists in file2, and a|for lines that are
d i f f e r e n t .

For example:
X y
a a

b <

c <

d d
> c

O P T I O N S
— w n Use the next argument, n, as the width of the output

line. The default line length is 130 characters.
Only print the left side of any lines that are identical.
Do not print identical lines.

- 1

— s

— o o u t p u t
Use the next argument, output, as the name of athird
file that is created as auser controlled merging of filel
and file2.
Sdiff copies identical lines of filel and file2 to output.
Sdiff prints sets of differences, as produced by diff(\y,
where aset of differences share acommon gutter char¬
a c t e r .

After printing each set of differences, sdiff prompts the
user with a%and wedts for one of the following user-
typed commands:

append the left column to the output file
append the right column to the output file
turn on silent mode; do not print identical lines
tu rn o f f s i l en t mode

call the editor with the left colunm

call the editor with the right column
call the editor with the concatenation of left and
r i g h t

call the editor with azero length file

1

r

s

V

1e

e r

be

e
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qexit from the program

On exit from the editor, the resulting file is con¬
catenated on the end of the output fide.

S E E A L S O

diffd), ed(l).
S U P P O R T S T A T U S

Supported.
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N A M E
s e d — s t r e a m e d i t o r

S Y N O P S I S

sed (—n ][—e script ][—f sfile ][files ]
D E S C R I P T I O N

Sed copies the named files (standard input default) to the standard
output, edited according to ascript of commands.
Ascript consists of editing commands, one per line, of the follow¬
ing form:

[address (,address ]]function [arguments ]
Address, function, and argument are described below.
In normal operation, sed cyclically copies aline of input into an
internal edit buffer and applies in sequence all commands whose
addresses apply to the lines within the edit buffer. Editing com¬
mands can be applied only to non-selected pattern spaces by use of
the negation function !(below). At the end of the script, sed copies
the pattern space to the standard output and deletes the pattern
space. Some of the commands use an internal temporary buffer to
save all or part of the edit buffer for subsequent retrieval.

O P T I O N S

The following options can be specified several times.
—f sfile Takes the script from sfile.
—e script Specifies script as the script. If there is just one —e

option and no —£ option, the —e may be omitted. Script
should be surrounded by quotes to isolate it from the
shel l .

Suppresses the default output.— n

A D D R E S S

An address is either adecimal number that counts input lines
cumulatively across files, or a$that addresses the last line of
input. An address may also be acontext address, i.e., aIreguktr
expression! in the style of ed{l), with the following differences:

The construction \?regular expression?, where ?is any char¬
acter, is identical to (regular expression!. Note that in the
context address \xabc\xdefx, the second xstands for itself,
so that the regular expression is abcxdef.
The escape sequence \n matches anew-line embedded in the
pattern space.
Aperiod .matches any character except the terminal new-
line of the pattern space.
Acommand line with no addresses selects every pattern
s p a c e .

Acommand line with one address selects each pattern space
tha t matches the address .

A c o m m a n d l i n e w i t h t w o a d d r e s s e s s e l e c t s t h e i n c l u s i v e
range from the first pattern space that matches the first
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address through the next pattern space that matches the
second. If the second address is anumber less than or equal
to the line number first selected, only one line is selected.
Thereafter the process is repeated, looking again for the first
address .

F U N C T I O N

In the following list of functions the maximum number of permissi¬
ble addresses for each function is indicated in the parentheses
preceding each function.
( l ) a \

Append. Place text to the output before reading the
next input line (see text below).

(2)b label Branch to the :command bearing the label. If label is
not specified, branch to the end of the script.

t e x t

(2 )c \
Change. Delete the edit buffer. With 0or 1address or
at the end of a2-address range, place text on the out¬
put (see text below). Start the next cycle.
Delete the edit buffer. Start the next cycle.

Delete the initial segment of the edit buffer through the
first new-line. Start the next cycle; do not copy anew
line into the pattern space if any lines remain in the
pattern space.
Replace the contents of the edit buffer by the contents
of the temporary buffer.
Append the contents of the temporary buffer to the
e d i t b u f f e r.

Replace the contents of the temporary buffer by the
contents o f the ed i t bu f fe r.

Append the contents of the edit buffer to the tem¬
porary buffer.

t e x t

(2)d

(2)D

(2)g

(2)G

( 2 ) h

( 2 ) H

( l ) i \
Insert. Place text on the standard output, (see text
below)
List the edit buffer on the standard output in an unam¬
biguous form. Spell non-printing characters in two-
digit ASCII and fold long lines.
Copy the edit buffer to the standard output. Replace
the edit buffer with the next line of input.
Append the next line of input to the edit buffer with an
embedded new-line. (The current line number changes.)
Print. Copy the edit buffer to the standard output.
Copy the initial segment of the edit buffer through the
first new-line to the standard output.
Quit. Branch to the end of the script. Do not start a
new cycle.

t e x t

(2)1

( 2 ) n

(2)N

(2)p
(2)P

( l ) q
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Read the contents of rfile. Place the contents of rfile
on the output before reading the next input line, (see
rfile below)

(2) siregular expressionireplacementiflags
Substitute the replacement string for instances of the
regular expression in the edit buffer. Any character
may be used instead of /. For afuller description
ed(l). Flags is zero or more of:

n=1—512. Substitute for just the nth
occurrence of the regular expression.
Global. Substitute for all nonoverlapping
instances of the regular expression rather
than just the first one.
Print the edit buffer if areplacement
m a d e ,

wwfile Write. Append the edit buffer to wfile if
areplacement was made, (see wfile
below)

Test. Branch to the :command bearing the label if any
substitutions have been made since the most recent
reading of an input line or execution of at. If label is
empty, branch to the end of the script.
Write. Append the edit buffer to wfile. (see wfile
below)

Exchange the contents of the pattern and temporeiry
b u f f e r s .

{2)r rfile

s e e

n

P w a s

{2) tlabel

(2)w wfile

(2)x

(2) ylstringl Istring2l
Transform. Replace all occurrences of characters in
stringl with the corresponding character in string2.
The lengths of stringl and string2 must be equal.

(2)! function
Apply the function (or group, if function is {) only to
lines not selected by the address(es).
Specify alabel to which band tcommands
b r a n c h .

Place the current line number on the standard output
as a l ine .

Execute the following commands through amatching }
only when the edit buffer is selected.

An empty command is ignored.
If a#is the first character on the first line of ascript
file, the entire line is treated as acomment unless the
character following the /S' is an n. If an nfollows the if,
the default output is suppressed and the rest of the line
after the #n is ignored. Ascript file must contain at
least one non-comment line.

(Q): label m a y

(1) =

(2){

(0)
(0)/?
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A R G U M E N T

One or more l ines of text; each l ine must end with a
backslash to escape the new-line, except the last line.
Backslashes within text are escape characters, and may be
used to retain initial tabs and blanks that sed usually strips
from every script line.
Read file; this argument must be the last one in the com¬
mand line and exactly one blank must separate it from its
funct ion.
Write file; this argument must be the last one in the com¬
mand line and exactly one blank must separate it from its
function. Sed creates each wfile (up to ten distinct wfiles)
before processing.

t e x t

r fi l e

wfi le

S E E A L S O

awk(l), ed(l), grep(l).
S U P P O R T S T A T U S

Supported.
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N A M E

sh, rsh —shell, the standard/restricted command programming
language

S Y N O P S I S

sh [—acefhiknrstuvx ][args ]
rsh [—acefhiknrstuvx ](args ]

D E S C R I P T I O N

Sh is acommand programming language that executes commands
read from aterminal or afile. Rsh is arestricted version of the
standard command interpreter sh; it is used to set up login names
and execution environments whose capabilities are more controlled
than those of the standard shell. See Invocation below for the
meaning of arguments to the shell.

D e fi n i t i o n s
Ablank is atab or aspace. Aname is asequence of letters,
digits, or underscores beginning with aletter or underscore. A
parameter is aname, adigit, or any of the characters ♦, @, ft, ?, —,
$, and !.

C o m m a n d s
Asimple-command is asequence of non-blank words separated by
blanks. The first word specifies the name of the command to be
executed. Except as specified below, the remaining words are
passed as arguments to the invoked command. The command
name is passed as argument 0(see exec{2)). The value of asimple-
command is its exit status if it terminates normally, or (octal)
200+status if it terminates abnormally (see signal(2) for alist of
status values).

Apipeline is asequence of one or more commands separated by |
(or, for historical compatibility, by '^). The standard output of
each command but the last is connected by apipe{2) to the stan¬
dard input of the next command. Each command is run as a
separate process; the shell waits for the last command to ter¬
minate. The exit status of apipeline is the exit status of the last
c o n u n a n d .

Alist is asequence of one or more pipelines separated by ;, &, &&,
or 11, and optionally terminated by ;or &. Of these four symbols, ;
and &have equal precedence, which is lower than that of && and
||. The symbols && and || also have equal precedence. An arbi¬
trary number of new-lines may appear in alist, instead of semi¬
colons, to delimit commands.

The separators affect execution as follows;

Sequentially execute the preceding pipeline.
Asynchronously execute the preceding pipeline; that is, the
shell does not wait for the pipeline to fiMsh execution before
proceeding to execute the next command.

&& Execute the following list only if the preceding pipeline
r e t u r n s a z e r o e x i t s t a t u s .

&
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Execute the following list only if the preceding pipeline
r e t u r n s a n o n - z e r o e x i t s t a t u s ,

Acommand is either asimple-command or one of the following.
Unless otherwise stated, the value returned by acommand is that
of the last simple-command executed in the command.
for name [in word ... ]do list done

Each time afor command is executed, name is set to the
next word taken f rom the in word l is t . I f in word . . . is
omitted, then the for command executes the do list once for
each positional parameter that is set (see Parameter Substitu¬
tion below). Execution ends when there are no more words in
the l i s t ,

case word in [pattern [|pattern ]... )list ;; ]... esac
Acase commemd executes the list associated with the first
pattern that matches word. The form of the patterns is the

as that used for file-name generation (see File Name
Generation) except that aslash, aleading dot, or adot
immediately following aslash need not be matched explicitly,

if list then list [elif list then list ]... [else list ]fi
The list following if is executed and, if it returns azero exit
status, the list following the first then is executed. Other¬
wise, the list following elif is executed and, if its value is
zero, the list foUowing the next then is executed. Failing
that, the else list is executed. If no else list or then list is
executed, then the if command returns azero exit status,

whi le l i s t do l i s t done
Awhile command repeatedly executes the while list and, if
the exit status of the last command in the list is zero, exe¬
cutes the do list; otherwise the loop terminates. If no com¬
mands in the do list are executed, then the while command
returns azero exit status; until may be used in place of while
to negate the loop termination test.

s a m e

H i s t )
Execute list in asub-shell.

{list;}
Simply execute list,

name () {list;}
Define afimction which is referenced by name. The body of
the function is the list of commands between {and }. Execu¬
tion of functions is described below (see Execution).

The following words are only recognized as the first word of acom¬
mand and when not quoted:

if then else elif fi case esac for while until do done {
}

C o m m e n t s
Aword beginning with if causes that word and all the following
characters up to anew-line to be ignored.

C o m m a n d S u b s t i t u t i o n
The standard output from acommand enclosed in apair of grave
accents ("̂ ) may be used as part or all of aword; trailing new-lines
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a re removed.

P a r a m e t e r S u b s t i t u t i o n

The character $is used to introduce substitutable parameters.
There are two types of parameters, positional and keyword. If
parameter is adigit, it is apositional parameter. Positional param¬
eters may be assigned values by set. Keyword parameters (also
known as variables) may be assigned values by:

name =value [name=value 1.. .
Pattern-matching is not performed on value. There cannot be a
function and avariable with the same name.

%{parameter}
The value, if any, of the parameter is substituted. The braces
are required only when parameter is followed by aletter,
digit, or underscore that is not to be interpreted as part of its
name. If parameter is ♦or all the positional parameters,
starting with $1, are substituted (separated by spaces).
Parameter $0 is set from argument zero when the shell is
i n v o k e d .

%{parameter’.—word}
If parameter is set and is non-null, substitute its value; other¬
w i s e s u b s t i t u t e w o r d .

${parameter-.^ word}
If parameter is not set or is null set it to word\ the value of
the parameter is substituted. Positional parameters may not
be assigned to in this way.

%{parameter'/lword}
If parameter is set and is non-null, substitute its value; other¬
wise, print word and exit from the shell. If word is omitted,
the message parameter null or not set is printed.

%{parameteri+word}
li parameter is set and is non-null, substitute word\ other¬
wise substitute nothing.

In the above, word is not evaluated unless it is to be used as the
substituted string, so that, in the following example, pwd is exe¬
cuted only if dis not set or is null:

echo ${d:—^pwd'}
If the colon (:) is omitted from the above expressions, the shell
only checks whether parameter is set or not.
The following parameters are automatically set by the shell:

#The number of positional parameters in decimal.
—Options supplied to the shell on invocation or by the set

c o m m a n d .

?The decimal value returned by the last synchronously
e x e c u t e d c o m m a n d .
The process number of this shell.
The process number of the last background command
i n v o k e d .

The following parameters are used by the shell:

$
!
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H O M E

The default argument (home directory) for the cd(l)
c o m m a n d .

P A T H

The search path for commands (see Execution below).
The user may not change PATH if executing under rsh.

C D P A T H

The search path for the cd(l) command.
M A I L

If this parameter is set to the name of amail file and
the MAILPATH peu-ameter is not set, the shell informs
the user of the arrival of mail in the specified file.

M A I L C H E C K

This parameter specifies how often (in seconds) the shell
checks for the arrival of mail in the files specified by
the MAILPATH or MAIL parameters. The default value
is 600 seconds (10 minutes). If set to 0, the shell checks
before each prompt.

M A I L P A T H

Acolon (:) separated list of file names. If this parame¬
ter is set, the shell informs the user of the arrival of
mail in any of the specified files. Each file name can be
followed by %and amessage that will be printed when
the modification time changes. The default message is
you have mail.

PSl Primary prompt string, by default S.
PS2 Secondary prompt string, by default >.
IPS Internal field separators, normally space, tab, and new-

l ine.
S H A C C T

If this parameter is set to the name of afile writable by
the user, the shell writes an accounting record in the file
for each shell procedure executed. Accounting routines
such as occtcom(l) and acctcms (IM) can be used to
analyze the data collected.

S H E L L

When the shel l is invoked, i t scans the envi ronment (see
Environment below) for this name. If it is found and
there is an rin the file name part of its value, the shell
b e c o m e s a r e s t r i c t e d s h e l l .

The shell gives default values to PATH, PSl, PS2, MAILCHECK and
IPS. HOME and MAIL are set by hgin(\).

Blank Interpretation
After parameter and command substitution, the results of substi¬
tution are scanned for internal field separator characters (those
found in IPS) and split into distinct arguments where such charac¬
ters are found. Explicit null arguments (
Implicit null arguments (those resulting from parameters that have
no values) are removed.

F i l e N a m e G e n e r a t i o n
Following substitution, each command word is scanned for the

)are retained.t rI f I I
o r
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characters ♦, ?, and [. If one of these characters appears the word
is regarded as apattern. The word is replaced with alphabetically
sorted file names that match the pattern. If no file name is found
that matches the pattern, the word is left unchanged. The charac¬
ter .at the start of afile name or immediately following a/, as well
as the character /itself, must be matched explicitly.

Matches any string, including the null string.
Matches any single character.

[... ]Matches any one of the enclosed characters. Apair of
characters separated by —matches any character lexi¬
cally between the pair, inclusive. If the first character
following the opening [is a!any character not enclosed
is ma tched .

*

?

Quoting
The following characters have aspecial meaning to the shell and
cause termination of aword unless quoted:

< > n e w - l i n e s p a c e t a b; & ( ) I
Acharacter may be quoted (i.e., made to stand for itself) by
preceding it with a\. The pair \new-line is ignored. All characters
enclosed between apair of single quote marks ("), except asingle
quote, are quoted. Inside double quote marks (""), parameter and
command substitution occurs and \quotes the characters \, $.
"S*" is equivalent to "$1 $2 whereas is equivalent to
"$1" ''$2”	

Prompting
When used interactively, the shell prompts with the value of PSl
before reading acommand. If at any time anew-line is typed and
further input is needed to complete acommand, the secondary
prompt, the value of PS2, is issued.

Input/Output
Before acommand is executed, its input and output may be
redirected using aspecial notation interpreted by the shell. The
following may appear anywhere in asimple-command or may pre¬
cede or follow acommand and are not passed on to the invoked
command; substitution occurs before word or digit is used:

Use file word as standard input (file descriptor 0).
Use file word as standard output (file descriptor 1).
If the file does not exist it is created; otherwise, it is
truncated to zero length.
Use file word as standard output. If the file exists
output is appended to it by first seeking to the end-
of-file; otherwise, the file is created.
Use the shell input (read up to aline that is the
same as word, or to an end-of-file) as the standard
input. If any character of word is quoted, no
interpretation is placed upon the input characters;
otherwise, parameter and command substitution
occurs, (unescaped) \new-line is ignored, and \must
be used to quote the characters \, $, word. If —is
appended to «, all leading tabs are stripped from

< w o r d
> w o r d

» w o r d

«[ —]word
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word and from shell input.
Use the file associated with file descriptor digit as
standard input. Similarly for the standard output
using >&digit.
Close the standard input. Similarly for the standard
output using >&—.

If any of the above is preceded by adigit, the file descriptor which
is associated with the file is that specified by the digit (instead of
the default 0or 1). For example:

. . . 2 > & 1

associates file descriptor 2with the file currently associated with
file descriptor 1.
The order in which redirections are specified is significant. The
shell evaluates redirections left-to-right. For exeimple:

. . . \ > x x x 2 > & 1

first associates file descriptor 1with file xxx. It associates file
descriptor 2with the file associated with file descriptor 1(i.e. xxx).
If the order of redirections were reversed, file descriptor 2would be
associated with the terminal (assuming file descriptor 1had been)
and file descriptor 1would be associated with file xxx.
If acommand is followed by &the default standard input for the
command is the empty file /dev/null. Otherwise, the environment
for the execution of acommand contains the file descriptors of the
invoking shell as modified by input/output specifications.
Redirection of output is not allowed in the restricted shell.

E n v i r o n m e n t

The environment (see environ{.b)) is alist of name-veilue pairs that
is passed to an executed program in the same way as anormal
argument list. The shell interacts with the environment in several
ways. On invocation, the shell scans the environment and creates
aparameter for each name found giving it the corresponding value.
If the user modifies the value of any of these parameters or creates
new pareimeters, none of these affects the environment unless the
export command is used to bind the shell parameter to the environ¬
ment (see also Invocation —a). Aparameter may be removed from
t h e e n v i r o n m e n t w i t h t h e u n s e t c o m m a n d . T h e e n v i r o n m e n t s e e n
by any executed command is thus composed of any unmodified
name-value pairs originally inherited by the shell, minus any pairs
removed by unset, plus any modifications or additions, all of which
must be noted in export commands.
The environment for any simple-command may be augmented by
prefixing it with one or more assignments to pareuneters. Thus:

T E R M = 4 5 0 c m d
(export TERM; TERM=450; cmd)

are equivalent as far as the execution of cmd is concerned.
If the —k option is set, all keyword arguments are placed in the
environment, even if they occur after the command name. The

<&digit

< & —

a n d
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following first prints a=b cand c:
e c h o a = b c
s e t — k
e c h o a = b c

Signals
The INTERRUPT and QUIT signals for an invoked command are
ignored if the command is followed by &; otherwise signals have
the values inherited by the shell from its parent, with the exception
of signal 11 (but see also the trap command below).

E x e c u t i o n
Each time acommand is executed, the above substitutions are car¬
ried out. If the command name matches one of the Special Com¬
mands listed below, it is executed in the shell process. If the com¬
mand name does not match aSpecial Command, but matches the
name of adefined function, the function is executed in the shell
process (note how this differs from the execution of shell pro¬
cedures). The positional parameters $1, $2, —are set to the argu¬
m e n t s o f t h e f u n c t i o n . I f t h e c o n m i a n d n a m e m a t c h e s n e i t h e r a
Special Command nor the name of adefined function, anew pro¬
cess is created and an attempt is made to execute the command via
exec{2).

The shell parameter PATH defines the search path for the directory
containing the command. Alternative directory names are
separated by acolon (:). The default path is :/bin:/usr/bin specify¬
ing the current directory, /bin, and /usr/bin, in that order. Note
that the current directory is specified by anull path name, which
can appear immediately after the equal sign or between the colon
delimiters anywhere else in the path list. If the command name
contains a/the search path is not used; such commands are not
executed by the restricted shell. Otherwise, each directory in the
path is searched for an executable file. If the file has execute per¬
mission but is not an a.out file, it is assumed to be afile containing
she l l commands . Asub-she l l i s spawned to read i t . A
parenthesized command is also executed in asub-sheU.
The location in the search path where acommand was found is
remembered by the shell to help avoid unnecessary execs later. If
the command was found in arelative directory, its location must
be re-determined whenever the current directory changes. The
shell forgets all remembered locations whenever the PATH variable
is changed or the hash —r command is executed (see below).

Special Commands
Input/output redirection is permitted for these commands. File
descriptor 1is the default output location.
;No effect; the command does nothing, Azero exit code is

r e t u r n e d .
.file Read and execute commands from file and return. The

search path specified by PATH is used to find the directory
containing file.

b r e a k [ n ]
Exit from the enclosing for or while loop, if any. If nis
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specified, break nlevels,
c o n t i n u e [ n ]

Resume the next iteration of the enclosing for or while loop.
If nis specified resume at the n-th enclosing loop.

cd [arg 1
Change the current directory to arg. The shell parameter
HOME is the default arg. The shell parameter CDPATH
defines the search path for the directory containing arg.
Alternative directory names are separated by acolon (:). The
default path is <null> specifying the current directory. Note
that the current directory is specified by anull path name,
w h i c h c a n
t h e c o l o n
begins with a/, the search path is not used. Otherwise, each
directory in the path is searched for arg. The cd command
may not be executed by rsh.

echo [arg ... ]
Echo arguments. See ecAo(l) for usage and description,

eval [arg ... \
Read the arguments as input to the shell and execute the
resulting command(s).

exec [arg ... ]
Execute the command specified by the arguments in place of
this shell without creating anew process. Input/output argu¬
ments may appear and, if no other arguments are given,
cause the shell input/output to be modified.

appear immediately after the equal sign or between
delimiters anywhere else in the path list. If arg

e x i t [ n ]
Exit ashell with the exit status specified by re. If re is omit¬
ted, the exit status is that of the last command executed (an
end-of-file also causes the shell to exit.)

export Iname ... ]
Mark the given reames for automatic export to the environ¬
ment of subsequently-executed commands. If no arguments
are given, alist of all names that are exported in this shell is
printed. Function names may not be exported,

hash I—r 1[name ... 1
For each name, determine and remember the location in the
search path of the command specified by name. The —r
option causes the shell to forget all remembered locations. If
no arguments are given, information about remembered com¬
mands is presented. Hits is the number of times acommand
has been invoked by the shell process. Cost is ameasure of
the work required to locate acommand in the search path.
There are certain situations which require that the stored
l o c a t i o n o f a c o m m a n d b e r e c a l c u l a t e d . C o m m a n d s f o r w h i c h
this is done are indicated by an asterisk (*) adjacent to the
h i t s i n f o r m a t i o n . C o s t i s i n c r e m e n t e d w h e n t h e r e c a l c u l a t i o n
is done,

newgrp [arg ... ]
Equivalent to exec newgrp arg —See newgrp[\) for usage
and description,

pwd Print the current working directory. See pwd{\) for usage
and description.
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read [name ... ]
Read one line from the standard input and assign the first
word to the first name, the second word to the second name,
etc., with leftover words assigned to the last name. The
return code is 0un less an end-o f*fi le is encountered,

readonly [name ... ]
Mark the given names readonly; the values of the these
names may not be changed by subsequent assignment. If no
arguments are given, alist of all readonly names is printed,

r e t u r n [ n ]
Exit afunction with the return value specified by n. If nis
omitted, the return status is that of the last command exe¬
c u t e d ,

set [	 ae fhkntuvx [a rg . . . ] ]
Set options and positional parameters. See Invocation for a
description of the options. Using -+● rather than —causes
these options to be turned off. The current set of options
may be found in $—. The remaining arguments are positional
parameters and are assigned, in order, to $1, $2,	  I f n o
arguments are given the values of all names are printed.

s h i f t [ n ]
The positional parameters from $n+l ... are renamed $1	
If nis not given, it is assumed to be 1.

t e s t

Evaluate conditional expressions. See test(l) for usage and
description.

t i m e s

Print the accumulated user and system times for processes
run f rom the she l l ,

t r a p [ a r g J I n ] , . .
Read the command arg and execute when signal(s) nis
received. Note that arg is scanned once when the trap is set
and once when the trap is taken. Trap commands are exe¬
cuted in order of signal number. Any attempt to set atrap
on asignal that was ignored on entry to the current shell is
ineffective. An attempt to trap on signal 11 (memory fault)
produces an error. If arg is absent all trap(s) nare reset to
their original values. If arg is the null string this signal is
ignored by the shell and by the commands it invokes. If nis
0the command arg is executed on exit from the shell. The
trap command with no arguments prints alist of commands
associated with each signal number,

type [name ... ]
For each name, indicate how it would be interpreted if used
a s a c o m m a n d n a m e .

u l i m i t [ n ]
Impose asize limit of nblocks on files written by child
processes (files of any size may be read). With no argument,
the current limit is printed,

umask [nnn ]
Set the user file-creation mask to nnn (see umask{2)). If nnn
is omitted, the current value of the mask is printed.
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unset [name ... ]
For each name, remove the corresponding variable or func¬
tion. The variables PATH, PSl, PS2, MAILCHECK and IPS
cannot be unse t .

w a i t [ n ]
Wait for the specified process and report its termination
status. If nis not given all currently active child processes
are waited for and the return code is zero.

I n v o c a t i o n
If the shell is invoked through exec (2) and the first character of
argument zero is —, commands are initially read from /etc/profile
and from $HOME/.profile, if such files exist. Thereafter, commands
are read as described below, which is also the case when the shell is
invoked as /bin/sh. The options below are interpreted by the shell
on invocation. Note that unless the —c or —s option is specified,
the first argument is assumed to be the name of afile containing
commands, and the remaining arguments are passed as positional
parameters to that command file.

Mark variables which are modified or created for export.— a

—c string
Read commands from string.
Exit inunediately if aconunand exits with anon-zero
e x i t s t a t u s .
Disable file name generation.
L o c a t e a n d r e m e m b e r f u n c t i o n c o m m a n d s a s f u n c t i o n s
are defined; function commands are normally located
when the fimc t ion i s execu ted .
If the —i option is present or if the shell input and out¬
put are attached to aterminal, make this shell interac¬
tive. In this case TERMINATE is ignored (so that kill 0
does not kil l an interactive shell) and INTERRUPT is
caught and ignored (so that wait is interruptible). In all
cases, QUIT is ignored by the shell.
Place all keyword arguments in the environment for a
conunand, not just those that precede the command
n a m e .

Read commands bu t do no t execu te them.
Make t he she l l a res t r i c t ed she l l .
If the —s option is present or if no arguments remain,
read commands from the standard input. Any remain¬
ing arguments specify the positional parameters. Shell
output except for Special Commands is written to file
descriptor 2.
Exit £dter reading and executing one command.
Treat unset variables as an error when substituting.
Print shell input lines as they are read.
Print commands and their arguments as they are exe¬
c u t e d .
Do not change any of the options; useful in setting $1 to

— e

- f
- h

— i

- k

— n

— r

— s

— t
— u

— V

— X

- 1 0 -



SH(1 ) SH(1 )

Rsh Only
Rsh is used to set up login names and execution environments
whose capabilities are more controlled than those of the standard
shell. The actions of rsh are identical to those of sh, except that
the following are disallowed:

changing directory (see cd(l)),
setting the value of $PATH,
specifying path or command names containing /,
redirecting output (> and »).

The restrictions above eire enforced after .profile is interpreted.
When acommand to be executed is found to be ashell procedure,
rsh invokes sh to execute it. Thus, it is possible to provide to the
end-user shell procedures that have access to the full power of the
standard shell, while imposing alimited menu of commands; this
scheme assumes that the end-user does not have write and execute
permissions in the same directory.
The net effect of these rules is that the writer of the .proHle has
complete control over user actions, by performing guaranteed
setup actions and leaving the user in an appropriate directory
(probably not the login directory).
The superuser often sets up adirectory of commands (i.e., /usr/rbin)
that can be safely invoked by rsh. Some superusers also supply
rsh users w i th the res t r i c ted ed i to r red .

E X I T S T A T U S

Errors detected by the shell, such as syntax errors, cause the shell
to return anon-zero exit status. If the shell is being used non-
interactively execution of the shell file is abandoned. Otherwise,
the shell returns the exit status of the last command executed (see
also the exit command above).

F I L E S

/etc/profile
SHOME/.profile
/tmp/sh*
/ d e v / n u U

S E E A L S O

acctcom(l), cd(l), echo(l), env(l), login(l), newgrp(l), pwd(l), test(l),
umask(l), acctcms(lM), dup(2), exec(2), fork(2), pipe(2), signal(2),
ulimit(2), umask(2), wait(2), a.out(4), profile(4), environ(5).
She l l Tu tor ia l in the User Gu ide .
Shell Introduction, Using Shell Commands, Shell Programming,
and Examples of Shell Procedures in the Programming Guide.

W A R N I N G S
If acommand is executed, and acommand with the same name is
installed in adirectory in the search path before the directory
where the original command was found, the shell continues to
exec(2) the original command. Use the hash command to correct
t h i s s i t u a t i o n .

If you move the current directory or one above it, pwd may not
give the correct response. Use the cd command with afull path

- 1 1 -
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name to co r rec t t h i s s i t ua t i on .

S U P P O R T S T A T U S

Supported.

r ^
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N A M E

shl —shell layer manager
S Y N O P S I S

s h l

D E S C R I P T I O N

Shl allows auser to interact with more than one shell from asingle
terminal. The user controls these shells, known as layers, using
the commands desc r ibed be low.

The current layer is the layer which can receive input from the key¬
board. Other layers attempting to read from the keyboard are
blocked. Output from multiple layers is multiplexed onto the ter¬
minal. The output of alayer may be blocked when the layer is not
current by setting the loblk option of stty(l) or by issuing the
b lock command o f sh l .

The stty control-character swtch (set to if NUL) is used to
switch control to shl from alayer. Shl has its own prompt, »>, to
help distinguish it from alayer.
Alayer is ashell which has been bound to avirtual tty device
(/dev/sxt???). The virtued device can be manipulated like areal tty
device using stty(l) and ioctl{2). Each layer has its own process
group id.
Aname is asequence of characters delimited by ablank, tab or
new-line. Only the first eight characters are significant. The
names (1) through (7) cannot be used when creating alayer. They
are used by shl when no name is supplied. These names may be
abbreviated to just the digit.

C O M M A N D S

The following commands may be issued from the shl prompt level.
Any unique prefix is accepted.
create [name ]

Create alayer called name and make it the current layer. If
no argument is given, alayer is created with aname of the
form (#) where ft is the last digit of the virtual device bound
to the layer. The shell prompt variable PSl is set to the
name of the layer followed by aspace. Amaximum of seven
layers can be created,

block name [name ... ]
For each name, block the output of the corresponding layer
when it is not the current layer. This is equivalent to setting
the stty option loblk within the layer,

delete name \name ... ]
For each name, delete the corresponding layer. All processes
in the process group of the layer are sent the SIGHUP signal
(see signal{2)).

help (or ?)
Print the syntax of the shl commemds.

layers [—1 ][name ... \
For each name, list the layer name and its process group.
The —1 option produces aps(l)-like listing. If no arguments

- 1 -
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are given, information is presented for all existing layers,
resume [name ]

Make the layer referenced by name the current layer. If no
argument is given, the last existing current layer is resumed.

Resume the layer that was current before the last current
layer,

unblock name [name ... ]
For each name, do not block the output of the corresponding
layer when it is not the current layer. This is equivalent to
setting the stty option —loblk within the layer,

quit Exit shl. All layers are sent the SIGHUP signal.
n a m e

toggle

Make the layer referenced by name the current layer.
F I L E S

Virtual tty devices
Variable containing path name of the shell to
use (default is /bin/sh).

/ d e v / s x t ? ? ?
$ S H E L L

S E E A L S O

sh(l), stty(l), ioctl(2), signal(2), sxt(7).
R E S T R I C T I O N S

Shl can not be used as alogin shell.
Shl can only be invoked when the system is in the multi-user mode.
If shl is invoked while the system is in the single-user mode, the
message 'Multiplex failed (errno =25)' is displayed.

W A R N I N G S

Pressing the Rubout or equivalent key while at the shl level
prompt, may cause the entire line, including the shell prompt »>,
to be erased and positions the cursor on the next line. The shell
prompt is not displayed but acommand can be entered on the
blank line. Pressing the Return or equivalent key causes the shell
prompt »> to be displayed.

S U P P O R T S TAT U S
Supported.
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N A M E

size —print section sizes of common object files
S Y N O P S I S

size [-0] [-X] [-V] fUes
D E S C R I P T I O N

The size command produces section size information for each c;;
tion in the common object files. Size prints the size of the text,
data and bss (uninitialized data) sections along with the total size
of the object file. If an archive file is input to the size command,
the information for all archive members is displayed.
Size prints numbers in decimal unless either the —o or the —x
option is used.

s e c -

O P T I O N S
—o Print numbers in octal
—X Print numbers in hexadecimal
—V Print the version information

N O T E

Release 2.x archive format is supported permitting transparent
with archive libraries from Release 2.x.

u s e

SEE ALSO

as(l), cc(l), ld(l), a.out(4), ar(4).
D I A G N O S T I C S

size: name: cannot open
name cannot be read

size: name: bad magic
name is not an appropriate common object file

S U P P O RT S TAT U S
Supported.
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N A M E

sleep —suspend execution for an interval
S Y N O P S I S

sleep time
D E S C R I P T I O N

Sleep suspends execution for time seconds. Sleep executes acom¬
m a n d a f t e r a c e r t a i n a m o u n t o f t i m e :

(sleep 105; command)&.
or executes acommand every so often:

w h i l e t r u e
d o

c o m m a n d
sleep 37

d o n e

S E E A L S O

alarm(2), sleep(3C).
R E S T R I C T I O N S

Time must be less than 65536 seconds. It is also recommended
that time be greater than 1.

S U P P O R T S T A T U S

Supported.
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N A M E

sin —link files symbolically
S Y N O P S I S

sin filel [file2 ...] target
D E S C R I P T I O N

Filel is linked symbolically to target. Under no circumstance
filel and target be the same (take care when using sh{l) metachar¬
acters). If target is adirectory, then one or more files are linked to
that directory.
If the sin command is invoked by the super-user then filel may be
adirectory.
Sin is similar to the ln(l) command, except for the following:

c a n

Filel and target can exist on different file systems.

If the target is removed after the sln(\) command has been
issued, then any file access attempts will result in an error.

The rm{l) command must be used on all the files that
remotely linked to target.

w e r e

S E E A L S O

ln(l), rm(l), unlink(lM), slink(2).
R E S T R I C T I O N S

If filel is adirectory or has subsequently been removed then the
unlink{lM) command must be invoked to remove the s3rmbolic link.

S U P P O R T S TAT U S
Supported.
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N A M E

sno —SNOBOL interpreter
S Y N O P S I S

sno [fi les ]
D E S C R I P T I O N

Sno is acompiler and interpreter very similar to SNOBOL. The
slight differences are listed under DIFFERENCES.
Input to sno is the concatenation of the named files and the stan¬
dard input. Sno considers input statements, up to and including
the labd end, aprogram, and compiles those statements. All other
statements are available to syspit.

D I F F E R E N C E S

Sno has no unanchored searches. To get the same effect:
unanchored search fo r b .
unanchored assignment

a * * b
a * x * b = X c

Sno has no back referencing.
X = " a b c ”
a * x * X

Sno declares functions at compile time using the (non-unique) label
define. Execution of afunction call begins at the statement follow¬
ing the define. Functions cannot be defined at run time, and sno
preempts the use of the name define. Sno does not provide for
automatic variables other than parameters. Examples:

define f()
define f(a, b, c)

All labels except define (even end) must have anon-empty state¬
m e n t .

Labels, functions and variables must all have distinct names. In
particular, the non-empty statement on end cannot merely name a
labe l .

If start is alabel in the program, sno starts program execution
there. If not, sno begins execution with the first executable state¬
ment; define is not an executable statement.
Sno has no bu i l t i n func t ions .

Sno does not need parentheses for arithmetic; normal precedence
applies. Because of this, spaces must set off the arithmetic opera¬
tors /and ♦ .

The right side of assignments must be non-empty.
Either 'or "may be used for literal quotes.
The pseudo-variable sysppt is not available.

is an unanchored search for abc.

S E E A L S O
awk( l ) .

S U P P O R T S T A T U S

Not supported.
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N A M E

sort —sort and/or merge files
S Y N O P S I S

sort [-emu] [-ooutput] [-ykmem] [-zrecsz] [-dfiMnr] [-btx]
[+posl [—pos2j] [files]

D E S C R I P T I O N

Sort sorts lines of all the named files together and writes the result
on the standard output. The standard input is read if -is used as
afile name or no input files are named.
Comparisons are based on one or more sort keys extracted from
each line of input. By default, there is one sort key, the entire
input line, and ordering is lexicographic by bytes in machine collat¬
ing sequence.
The following options alter the default behavior:

-c Check that the input file is sorted according to the ordering
rules; give no output unless the file is out of sort.
Merge only, the input files are already sorted.

—u Unique: suppress all but one in each set of lines having equal
keys.

— m

— o o u t p u t

Use the argument given as the name of an output file instead
of the standard output. This file may be the same as one of
the inputs. There may be optional blanks between -o and
o u t p u t .

—ykmem

The amount of main memory used by the sort has alarge
impact on its performance. Sorting asmall file in alarge
amount of memory is awaste. If this option is omitted, sort
begins using asystem default memory size, and continues to

space as needed. If this option is presented with a
value, kmem, sort starts using that number of kilobytes of
memory, unless the administrative minimum or maximum is
violated, in which case the corresponding extremum is used.
Thus, —yO is guaranteed to start with minimum memory. By
convention, -y (with no argument) starts with maximum
m e m o r y .

u s e m o r e

— z r e c s z

The size of the longest line read is recorded in the sort phase
so buffers can be allocated during the merge phase. If the
sort phase is omitted via the —c or —m option, apopular sys¬
tem default size is used. Lines longer than the buffer size
cause sort to terminate abnormally. Supplying the actual
number of bytes in the longest line to be merged (or
larger value) prevents abnormal termination.

The following options override the default ordering rules,
-d Dictionary order: only letters, digits and blanks (spaces and

tabs) are significant in comparisons.

s o m e

- 1 -



S O R T ( l )S O R T ( l )

—f Fold lower case letters into upper case.
—i Ignore characters outside the ASCII range 040-0176 in non¬

numeric comparisons.
Compare as months. The first three non-blank characters of
the field are folded to upper case and compared so that JAN <
FEB <... <DEC. Invalid fields compare low to JAN. The —M
option implies the —b option (see below).
An initial numeric string, consisting of optional blanks,
optional minus sign, and zero or more digits with optional
decimal point, is sorted by arithmetic value. The —n option
implies the —b option (see below). Note that the —b option is
only effective when restricted sort key specifications are in
e f f e c t .

Reverse the sense of comparisons.
When ordering options appear before restricted sort key specifica¬
tions, the requested ordering rules are applied globally to all sort
keys. When attached to aspecific sort key (described below), the
specified ordering options override all global ordering options for
that key.
The notation +posl —pos2 restricts asort key to one beginning at
posl and ending at pos2. The characters at positions posl and
pos2 are included in the sort key provided that pos2 does not pre¬
cede posl. Amissing —pos2 means the end of the line.
Specifying posl and pos2 involves the notion of afield, aminimal
sequence of characters followed by afield separator or anew-line.
By default, the first blank (space or tab) of asequence of blanks
acts as the field separator. All blanks in asequence of blanks are
considered to be part of the next field; for example, all blanks at
the beginning of aline are considered to be part of the first field.
The treatment of field separators can be altered using the options.
—tx Use jc as the field separator character; xis not considered to

be part of afield although it may be included in asort key.
Each occurrence of xis significant (e.g., xx delimits an empty
field).

—b Ignore leading blanks when determining the starting and end¬
ing positions of arestricted sort key. If the —b option is
specified before the first +posJ argument, it is applied to all
+posl arguments. Otherwise, the boption may be attached
independently to each +posl or —pos2 argument (see below).

Posl and pos2 each have the form m.n optionally followed by one
or more of the options bdfinr. Astarting position specified by
4-m.n is interpreted to mean the n-l-lst character in the m-f 1st
field. Amissing .n means .0, indicating the first character of the

-I-1st field. If the boption is in effect nis counted from the first
non-blank in the m+lst field; +m.0b refers to the first non-blank
character in the m-l-lst field.

Alast position specified by —m.n is interpreted to mean the nth
character including separators after the last character of the mth

- M

— n

— r

m
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field. Amissing .n means .0, indicating the last character of the
mth field. If the boption is in effect nis counted from the last
leading blank in the m+lst field; —m.lb refers to the first non¬
blank in the m-Hlst field.

When there are multiple sort keys, later keys are compared only
after all earlier keys compare equal. Lines that otherwise compare
equal are ordered with all bytes significant.

E X A M P L E S

Sort the contents of infile with the second field as the sort key;
s o r t - f 1 — 2 i n fi l e

Sort, in reverse order, the contents of infilel and infile2, placing
the output in outfile and using the first character of the second
field as the sort key:

sort -r -o outfile -1-1.0 -1.2 infilel infile2

Sort, in reverse order, the contents of infilel and infile2 using the
first non-blank character of the second field as the sort key:

s o r t — r - fl . O b — 1 . 1 b i n fi l e l i n fi l e 2

Print the password file (pass«;<i(4)) sorted by the numeric user ID
(the third colon-separated field):

sort —t: -l-2n —3 /etc/passwd
Print the lines of the already sorted file infile, suppressing all but
the first occurrence of lines having the same third field (the options

um with just one input file make the choice of aunique represen¬
tative from aset of equal lines predictable):

so r t —um - f 2—3 i nfi l e

F I L E S

/usr/tmp/stm???
S E E A L S O

comm(l), join(l), uniq(l).
D I A G N O S T I C S

Comments and exits with non-zero status for various trouble condi¬
tions (e.g., when input lines are too long), and for disorder
discovered under the —c option.
When the last line of an input file is missing anew-line character,
sort appends one, prints awarning message, and continues.

R E S T R I C T I O N S

Sort outputs files without truncation if the file has up to 46,380
lines of up to 1024 characters per line. Sort outputs files with
truncation (and displays an error message) if the file exceeds
12,488 characters or 1561 lines and the line length exceed 1024
c h a r a c t e r s .

S U P P O RT S TAT U S
Supported.
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N A M E

spell, hashmake, spellin, hashcheck —find spelling errors
S Y N O P S I S

s p e l l [ - V ] [ - b ] [ - X ] [ - 1 ] [ - i ] [ + l o c a l _ fi l e ] [ fi l e s ]
/usr/lib/spell/hashmake

/usr/lib/spell/spellin n
/usr/lib/spell/hashcheck spellingjist

D E S C R I P T I O N

Spell collects words from the named files and looks them up in a
spelling list. Spell prints words on the standard output that do not
occur in the spelling list, and cannot be derived from words in that
list by applying certain inflections, prefixes, and/or suffixes. If no
files are named, spell collects words from the standard input.
Spell ignores most troff(\), thl(\), and eqn(\) constructions.

Spell follows chains of included files (.so and .nx troff{\) requests),
unless the neunes of such included files begin with /usr/lib.
The spelling list is based on many sources, and while it is less com¬
plete than an ordinary dictionary in some ways, it is also more
effective with respect to proper names and popular technical
words. Coverage of the specialized vocabularies of biology, medi¬
cine, and chemistry is light.
Pertinent auxiliary files may be specified by name arguments indi¬
cated below with their default settings (see FILES). Spell accumu¬
lates copies of all output in the history file. The stop list filters
out misspellings (e.g., thier=thy—y+ier) that would otherwise
p a s s .

Three routines help maintain and check the hash lists used by
spell:
h a s h m a k e Reads alist of words from the standard input and

writes the corresponding nine-digit hash code on the
standard output.
Reads nhash codes f rom the s tandard inpu t and
writes acompressed spelling list on the standard out¬
put. Information about the hash coding is printed on
s t a n d a r d e r r o r.

Reads acompressed spel l ing j is t and recreates the
nine-digit hash codes for all the words in it; hashcheck
writes these codes on the standard output.

spellin n

h a s h c h e c k

O P T I O N S

Print all words not literally in the spelling list, with plausible
derivations from the words in the spelling list indicated.
Check British spelling, preferring centre, colour, programme,
speciality, travelled, etc. This option also assumes that all
ize suffixes should be spelled ise; this assumption is incorrect.
Print every plausible stem with =for each word.

— v

- b

— X
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—1 Follow the chains of all files including those that begin with
/user / l ib .

—i Ignore all chains of included files.
+ l o c a L fi l e

Remove words found in locaLfile from the output of spell.
Local-file is the name of auser-provided file that contains a
sorted list of words, one per line. This option permits the
user to specify aset of words that are correct spellings, in
addition to the spelling list ysed by spell.

E X A M P L E

The following example creates the hashed spell list hlist and checks
the result by comparing the two temporary files; they should be
equal,
cat goodwds |/usr/lib/spell/hashmake |sort —u>tmpl
cat tmpl I/usr/lib/spell/spellin 'cat tmpl |wc -1' >hlist
cat hlist I/usr/lib/spell/hashcheck >tmp2
diff tmpl tmp2

F I L E S

D.SPELL=/usr/lib/spell/hlist[ab] hashed spelling lists, American
a n d B r i t i s h
hashed stop listS_SPELL=/usr/lib/spell/hstop

H_SPELL=/usr/lib/speU/spellhist history file
/usr/lib/spell/spellprog p r o g r a m

S E E A L S O

eqn(l), sed(l), sort(l), tbl(l), tee(l), troff(l).
R E S T R I C T I O N S

The coverage of the spelling list is uneven; new installations will
probably wish to monitor the output for several months to gather
local additions; typically, these additions are kept in aseparate
local file that is added to the hashed spellingJist by spellin.

S U P P O R T S T A T U S

Supported.
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N A M E

spline —interpolate smooth curve
S Y N O P S I S

spline [options ]
D E S C R I P T I O N

Spline takes pairs of numbers from the standard input as abscissas
and ordinates of afunction. It produces asimilar set, which is
approximately equally spaced and includes the input set, on the
standard output. The cubic spline output (R. W. Hamming,
Numerical Methods for Scientists and Engineers, 2nd ed.,
pp. 349ff) has two continuous derivatives, and sufficiently many
points to look smooth when plotted, for example by graph(\G).

O P T I O N S

Supply abscissas automatically (they are missing from the
input); spacing is given by the next argument, or is
assumed to be 1if next argument is not anumber.
Set kto be constant k(default kis 0) used in the boun¬
dary value computation:

— a

● k i ^

Y o =

Space output points so that approximately nintervals
occur between the lower and upper xlimits (default n=
100).
Make output periodic, i.e., match derivatives at ends.
First and last input values should normally agree.

- n n

- P

-x low [high ]
Denotes low as the lower xlimit; denotes high (if given) as
the upper xlimit. Normally, these limits are calculated
f r o m t h e d a t a . A u t o m a t i c a b s c i s s a s s t a r t a t l o w e r l i m i t
(default 0).

S E E A L S O

graph(lG).
D I A G N O S T I C S

When data is not strictly monotone in x, spline reproduces the
input without interpolating extra points.

R E S T R I C T I O N S

Alimit of 1,000 input points is enforced silently.
S U P P O R T S T A T U S

Supported.
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N A M E

split —split afile into pieces
S Y N O P S I S

sp l i t [—n ] [—b ] [fi le [name ] ]
D E S C R I P T I O N

Split reads file and writes it into aset of output files. The name of
the first output file is name with aa appended, and so on lexico¬
graphically, up to zz, amaximum of 676 files. Name cannot be
longer than 12 characters. If no output name is given, xis the
d e f a u l t .

If no input file is given, or if —is given in its place, the standard
input file is used.

O P T I O N S

—n Number of pieces in each output file; the default is 1000.
—b Pieces are 512-byte blocks; the default is that pieces are lines.

E X A M P L E

To split the toobig file into 500 line files named smallaa, smallab,
smallac, etc., enter

split —n500 toobig small
S E E A L S O

bfs(l), csplit(l).
S U P P O RT S TAT U S

Supported.
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N A M E

spool —spool queue manager
S Y N O P S I S

spool command-option secondary-option ...
D E S C R I P T I O N

Spool controls the spool queue after afile has been placed into the
spool queue by printH) or Ipr for printing. Spool:
●Controls printing through the ability to purge, hold, restart,

start, and stop the printer spooler system.
●Allows the user to query and modify the file entries in the spool

q u e u e .
●Allows update of certain control data by accessing the spool

queue .

Only the originator of the file or the superuser may change data in
the spool queue or view the spooled file.

C O M M A N D S Y N TA X
The following table lists the spool command options and secondary
options.

C o m m a n d

Options
Secondary
Options

C o m m a n d

—help
— q u e r y
—change

spool
spool

—sp spooljd [—pt
Ipnn] [—pr xx] I—fm
x x x x x ]
—sp spooljd [—ws
t n n ] [ — p t I p n n )
[—who xxxxxxxx]
—sp spooLid [—ws
t n n ] [ — p t I p n n ]
[—who xxxxxxxx]
—sp spoo l j d [—ws
t n n ] [ — p t I p n n ]
[—who xxxxxxxx]
—pt Ipnn spool
-sp spooljd
—pt Ipnn [—pg nnn]

spool

spool - p u r g e

- h o l dspool

— r e l e a s espool

spool
spool
spool

— s t a r t

— l o o k
— r e s t a r t

S E C O N D A R Y O P T I O N S

Secondary options have the following meanings and values:
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Option Description
—sp spool-id Spool identification: spool-

id is sf followed by six
digits
Number of copies: xxx is
1 - 9 9 9
Form name: xxxxx is 1-5
alphanumeric characters
Page number: nnnn is 1-
9 9 9 9

Priority: xx is 0-15
Pr in ter number nn is 00-
m a x i m u m n u m b e r o f
printers allowed
User name: xxxxxxxx is 1-
8 c h a r a c t e r s
Te r m i n a l n u m b e r : n n i s
0 0 - 1 5

— c p x x x

— f m x x x x x

— p g n n n n

— p r X X

—pt Ipnn

— w h o x x x x x x x x

— w s t n n

C O M M A N D O P T I O N S

—help
The help option displays the list of commands on the screen. No
secondary options are used,

— q u e r y

The query option displays the current spool queue status. This
display is screen oriented and is available to ̂ users. No secon¬
dary options are used,

—change
The change option allows the user to change specified spooled file
values. The entries in the spool queue can be modified by the
superuser or the originating user. The various forms of this com¬
mand are l is ted below:

spool —change -sp spooljd —pt lp02
Change the destination printer to lp02 for the file specified by
s p o o l j d .

spool —change —sp spooljd —pr nn
Change the print priority to nn for the file specified by spooljd.

spool —change —sp spooljd —cp nn
Change the number of copies to nn for the file specified by
spoo l j d .

spool —change —sp spooljd —fm xxxxx
Change the forms name to xxxxx for the file specified by the
spoo l j d .

p u r g e

The purge option allows the user to delete aspooled file from the
spooler subsystem. This command functions only for the
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superuser or the originating user. The various forms of this com¬
mand command a re l i s ted be low:

spool —purge —sp spool-id
Purge the file specified by spool-id.

spool —purge —ws tOl
Purge all hies submitted h*om work station tOl.

spool —purge —pt IpOl
Purge all files queued to IpOl.

spool —purge —who smith
Purge all files submitted by user smith,

— s t a r t

The start option starts printing on the specified printer. If the
despooler is already writing to the printer, this command is
ignored. The secondary option —pt indicates the printer. For
example,

spool —start —pt IpOl
starts printing with the first file on the spool queue for IpOl.

—stop
The stop option stops printing on the specified printer and ter¬
minates the running despooler for the specified print device. The
file which was being printed remains on the print queue and is
resumed when an explicit spool start command is issued or anew
print request is generated by the print or Ipr command. The secon¬
dary option —pt indicates the printer. For example,

spool —stop —pt lp02
stops printing the file presently being printed on lp02.

— r e s t a r t

The restart option restarts the printing of afile which is currently
being printed at any page within the print file. If the specified
page number is greater than the niunber of pages in the file, print¬
ing starts with page 1. The secondary option —pt indicates the
printer. For example.

spool —restart —pt lp02

restarts printing at page 1of the currently printing file on lp02.
The secondary option —pg indicates the page number. For exam¬
ple,

spool —restart —pt lp02 —pg 33
restarts printing at page 33 of the currently printing file on lp02.
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- h o l d
The hold option allows aspecific print file to be placed on hold by
specifying the spooljd for the print file as follows:

spool —hold —sp spooljd
Also, aqueue of files may be placed on hold by specifying the ter¬
minal work station, the print device, or the originating user name
for the print file as shown in the following examples,

spool —hold —ws t02
Holds all files submitted from work station t02.

spool —hold —pt IpOl
Holds all print files to be printed on IpOl.

spool —hold —who smith
Holds all files originated by user smith,

—re lease
The release option allows aspecific file to be released from hold by
specifying the spooljd for the print file as follows:

spool —release —sp spooljd
Also, agroup of print files may be released from hold by specifying
the terminal work station, the destination print device, or the origi¬
nator of the print file. The following examples define these options,

spool —release —ws tOl
Releases all print files on hold for device tOl.

spool —release —pt IpOl
Releases all print files on hold for IpOl.

spool —release —who smith
Releases all files on hold for user smith,

— l o o k

The look option displays aspooled file to aterminal if the request¬
ing user is the originator of the spooled file or the superuser. The
secondary option —sp designates the spooled file.

F I L E S

spool area
despooler
spooler
spooler
spool queue manager

/usr/spool/lpd/spooldev spool device table manager
/usr/spool/lpd/??spldev spool device table
/usr/spoolApd/??splque spool queue
/usr/spool/lpd/sf*

/usr/spool/lpdy*
/usr/spool/lpd/lpd
/bin/print
/bin/lpr
A)in/spool

spooled files
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S E E A L S O

print(l), spooldev(lM).
S U P P O RT S TAT U S

Supported.
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N A M E
8 ; ssp —make output single spaced

S Y N O P S I S

ssp [name ... ]
D E S C R I P T I O N

Ssp removes extra blank lines and causes all output to be single
spaced. Ssp can be used directly, or as afilter after nroff or other
text formatting operations.

E X A M P L E

nroff -ms filea fileb |ssp »filec
prepares filea and fileb with the —ms macro package, then single
spaces the output and directs it to filec.

S U P P O R T S T A T U S

Supported.
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N A M E

stat —statistical network useful with graphical commands
S Y N O P S I S

node-name [options] [files]
D E S C R I P T I O N

Stat is acollection of command level functions (nodes) that can be
interconnected using sA(l) to form astatistical network. The
nodes reside in /usr/bin/graf (see grap/«'cs(lG)). Data is passed
through the network as sequences of mmibers (vectors), where a
number is o f the form:

[sign](digits)(.digits)[e[sign]digits]
evaluated in the usual way. Brackets and parentheses surround
fields. All fields are optional, but at least one of the fields sur¬
rounded by parentheses must be present. Any character input to a
node that is not part of anumber is taken as adelimiter.
Stat nodes are d iv ided into four c lasses.

Transformers, which map input vector elements into
output vector elements;
which calculate statistics of avector;
which convert among formats; and
which are sources of definable vectors.

Summarizers,

Translators,
Generators,

Below is alist of synopses for stat nodes. Most nodes accept
options indicated by aleading minus (—). In general, an option is
specified by ach^acter followed by avalue, such as c5. This is
interpreted as c:= 5(c is assigned 5). The following keys are used
to designate the expected type of the value:

characters,
integer,
floating point or integer,
file name, and

string string of characters, surrounded by quotes to include
aShell argument delimiter.

Options without keys are flags. All nodes except generators accept
files as input, hence it is not indicated in the synopses.
Transformers'.

c

i

f
fi l e

a b s [—ci] —absolute value
c o l u m n s

[—<3 tv ] —ar i thmet ic funct ion
titled output, verbose
[—Cl] —round up to next integer
[—ci] —cumulative sum
[—ci] —exponential

(similarly for —c options that follow)
a f

c e i l

c u s u m

e x p
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fl o o r [—d] —round down to next integer
(—dj —gamma
[—d dstring] —list vector elements
delimiter(s)
[—d b/] —logarithm
b a s e

[—d mf ] —modulus
m o d u l u s

(—d Ffile xi] —pair elements
File containing base vector, xgroup size
[—d pf] —raise to apower
p o w e r

[—d rf] —take aroot
r o o t

[—d pi si 1-roimd to nearest integer, .5 rounds to
1

places after decimal point, significant digits
[—di/nis/] —generate aline given slope and
intercept
intercept, number of positive integers, slope
[—d] —s ine

[—a/ hf dFfile ii If nl np pf si ti] —generate a
s u b s e t
above, below. File with master vector, interval,
leave, master contains element numbers to leave,
master contains element numbers to pick, pick,
s t a r t , t e r m i n a t e

g a m m a

l i s t

log

m o d

pai r

p o w e r

r o o t

r o u n d

s i l i n e

s i n

s u b s e t

S u m m a r i z e r s :

b u c k e t [—ai ci Ffile hfii If ni] —break into buckets
average size. File containing bucket boundaries,
high, interval, low, number
Input data should be sorted
[—Ffile] -correlation coeflicient
File containing base vector
[—h1oox oy ]— find high and low values
high only, low only, option form, option form with
Xprepended, option form with yprepended
[—Ffile ios1—linear regression
File containing base vector, intercept only, option
form for siline, slope only
{—if ni pf] —(trimmed) arithmetic mean
fraction, number, percent
[-if ni pf s] —point from empirical cumulative
density Unction
fraction, number, percent, sorted input

c o r

h i l o

Ireg

m e a n

p o i n t
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-internal product
(—ci] —quick sort
— v e c t o r r a n k

— s u m t o t a l

— v a r i a n c e

prod

qso r t
r a n k

t o t a l

v a r

T r a n s l a t o r s :

[—a b£gri wi xf xa yf ya ylf yhf ]—build abar
c h a r t
suppress axes, bold, suppress frame, suppress grid,
region, width in percent, xorigin, suppress x-axis
label, yorigin, suppress y-axis label, y-axis lower
bound, y-axis high bound
Data is rounded off to integers.
[—a bfgri x/ xa yf ya ylf yhf ]—build ahisto-

b a r

h i s t
g r a m
suppress axes, bold, suppress frame, suppress grid,

origin, suppress x-axis label, yorigin,
r-axis label, y-axis lower bound, y-axis

r e g i o n , x
s u p p r e s s y
high bound
(—b cFfile hpri XXU yyr ]—label the axis of a
GPS fi le
bar chart input, retain case, label File, histogram
input, plot input, rotation, x-axis, upper x-axis, y-
axis, right y-axis
(—b oppni ppi ri vxi yi ]—build apie chart
bold, values outside pie, value as percen-
tage(:=100), value as percentage(:=i), draw percent
of pie, region, no values, xorigin, yorigin
Unlike other nodes, input is lines of the form

[< iefcc >] value [label]
ignore (do not draw) slice, explode slice, fill
slice, color slice c=( black, red, green, blue)

[ — a b c s t r i n g d f F fi l e g m r i x f x a x i f x h f
xlf xni xt yf ya yif yhf ylf yni yt ]—plot agraph
suppress axes, bold, plotting characters, discon¬
nected, suppress frame. File containing xvector,
suppress grid, mark points, region, xorigin,
suppress x-axis label, xinterval, xhigh bound, x
low bound, number of ticks on x-axis, suppress x-
axis title, yorigin, suppress y-axis label, yinterval,
yhigh bound, ylow bound, number of ticks on y-
axis, suppress y-axis title
[—b cIstring \string astring ]—title avector or
a G P S
title bold, retain case, lower title, upper title, vector
t i t l e

l a b e l

pie

p lo t

t i t l e

G e n e r a t o r s :
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[—Cl ifni sftf] —generate additive sequence
interval, number, start, terminate

[-ci hi li ni ]—generate prime numbers
high, low, number
[—ci hf If mf ni sil —generate random sequence
high, low, multiplier, number, seed

g a s

p r ime

r a n d

R E S T R I C T I O N S

Some nodes have alimit on the size of the input vector.
S E E A L S O

graphics(lG), gps{4).
S U P P O R T S T A T U S

Not supported.
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N A M E

strings —find the printable strings in aobject, or other binary, file
S Y N O P S I S

s t r ings [—] I “O ] [—number ]fi le . . .
D E S C R I P T I O N

Strings looks for ascii strings in abinary file. Astring is any
sequence of 4or more printing characters ending with anewline or
anull. Strings only looks in the initialized data space of object
fi l e s .

Strings is useful for identifying random object files.
O P T I O N S

—examine uninitialized data space as well as initialized data
s p a c e

—o precede each string by its offset in the file (in octal)
use nas the minimum string length, rather than 4— n

S E E A L S O

odd)
W A R N I N G

The algorithm for identifying strings is extremely primitive
S U P P O R T S TAT U S

Supported.
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N A M E

s t r ip
S Y N O P S I S

strip symbol and line number information from object file

strip [—1] [—x] [—r] [—V] filename
D E S C R I P T I O N

The srrip command strips the symbol table and line number infor¬
mation from common object files, including archives. Once afile
has been stripped, no symbolic debugging access is available for
that file; therefore, strip is normally run only on production
modules that have been debugged and tested. The purpose of this
command is to reduce the file storage overhead taken by the objectfi l e .

If there are any relocation entries in the object file and any symbol
table information is to be stripped, strip prints an error message
and terminates without stripping filename unless the —r option isused .

If the strip command is executed on acommon archive file (see
ar(4)) the archive symbol table is removed. The archive symbol
table must be restored by executing the ar(l) command with the
—s option before the archive can be link edited by the ld{l)
mand. Stripil) instructs the user with appropriate warning
sages when this situation arises.

c o m -

m e s -

O P T I O N S

The amount of information stripped from the symbol table can be
controlled by using any of the following options:
—I Strip line number information only; do not strip any symbol

t a b l e i n f o r m a t i o n .
—X Do not strip static or external symbol information.
—r Reset the relocation indexes into the symbol table.
—V Print on the standard error output the version of the strip

command which is executing.

Release 2.x archive format is supported permitting transparent
of archive libraries from Release 2.x.

N O T E

u s e

F I L E S

/usr/tmp/strp??????
S E E A L S O

ar(l), as(l), cc(l), ld(l), ar(4), a.out(4).
D I A G N O S T I C S

If filename cannot be read, strip prints
strip; name: cannot open

If filename is not an appropriate common object file, strip prints
strip: name: bad magic

If filename contains relocation entries and the -r option is not
used, the symbol table information cannot be stripped; strip prints

strip: name: relocation entries present; cannot strip
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S U P P O R T S T A T U S

Supported.
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N A M E

stty —set the options for aterminal
S Y N O P S I S

s t t y I—a J [ -g ] [op t ions ]
D E S C R I P T I O N

Stty sets certain terminal I/O options for the device that is the
current standard input; without arguments, it reports the settings
of certain options; with the —a option, it reports all of the option
settings; with the —g option, it reports current settings in aform
that can be used as an argument to another stty command.
Detailed information about the modes listed in the first five groups
below may be found in termio{7). Options in the last group eire
implemented using options in the previous groups. Note that
many combinations of options make no sense, but no sanity check¬
ing is performed. The options are selected from the following:

C o n t r o l M o d e s
parenb (—parenb) enable (disable) parity generation and detec¬

t i o n .
parodd (—parodd)	 select odd (even) parity.
cs5 cs6 cs7 cs8 select character size (see termio{7)).

hang up phone line immediately.
50 75 no 134 150 200 300 600 1200 1800 2400 4800 9600 exta extb

set terminal baud rate to the number given, if
possible. (All speeds are not supported by all
hardware interfaces.)
hang up (do not hang up) DATA-PHONE®
connect ion on last c lose,
same as hupcl (—hupcl).
use two (one) stop bits per character,
enable (disable) the receiver,
assume aline without (with) modem control,
block (do not block) output from anon-current
layer.

0

hupcl (—hupcl)

hup (—hup)
cstopb (—cstopb)
cread (—cread)
clocal (—clocal)
loblk (—lobik)

Input Modes
ignbrk (—ignbrk)
brkint (—brkint)
ignpar (—ignpar)
parmrk (—parmrk)

inpck (—inpck)
istrip (—istrip)

ignore (do not ignore) break on input,
signal (do not signal) INTR on break,
ignore (do not ignore) parity errors,
mark (do not mark) parity errors (see ter-
m i o i D ) .
enable (disable) input parity checking,
strip (do not strip) input characters to seven
b i t s ,
map (do not map) NL to CR on input,
ignore (do not ignore) CR on input,
map (do not map) CR to NL on input,
map (do not map) upper-case alphabetics to
lower case on input,
enable (disable) START/STOP output control.
Output is stopped by sending an ASCII DC3
and started by sending an ASCII DCl.
allow any character (only DCl) to restart out¬
p u t .

inlcr (—inlcr)
igncr (—igncr)
icml (—icml)
iuc lc (—iuc lc)

i xon (— ixon )

ixany (—ixany)
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ixoff (—ixoff) request that the system send (not send)
START/STOP characters when the input queue
is nearly empty/full.

Output Modes
opost (—opost) post-process output (do not post-process out¬

put; ignore all other output modes),
map (do not map) lower-case alphabetics to
upper case on output ,
map (do not map) NL to CR-NL on output,
map (do not map) CR to NL on output,
do not (do) output CRs at column zero,
on the terminal NL performs (does not per¬
form) the CR function,
use fill characters (use timing) for delays,
fill characters are DELs (NULs).
select style of delay for carriage returns (see
termio(l)).
select style of delay for line-feeds (see ter-
mio{l)) .

tabO tabl tab2 tab3 select style of delay for horizontal tabs (see
t e r m i o d ) .
select style of delay for backspaces (see ter¬
miod)) .
select style of delay for form-feeds (see ter¬
miod))-
select style of delay for vertical tabs (see ter-
m i o d ) ) -

olcuc (—olcuc)

onlcr (—onlcr)
ocrnl (—ocrnl)
onocr (—onocr)
onlret (—onlret)

o fi l l ( - o fi l l )
of del (-of del)
crO crl cr2 cr3

n l O n i l

bsO bsl

f f O f fl

v t O v t l

L o c a l M o d e s
isig (-isig) enable (disable) the checking of characters

against the special control characters INTR,
QUIT, and SWTCH.
enable (disable) canonical input (ERASE and
KILL processing),
canonical (unprocessed) upper/lower-case
presentation,
echo back (do not echo back) every character
typed,
echo (do not echo) ERASE character as a
backspace-space-backspace string. Note: this
mode erases the ERASEed character on many
CRT terminals; however, it does not keep
track of column position and, as aresult, may
be confusing on escaped characters, tabs, and
backspaces,
echo (do not echo) NL after KILL cheiracter.
the same as echok (—echok); obsolete,
echo (do not echo) NL.
disable (enable) flush after INTR, QUIT, or
S W T C H .

disable (enable) truncation of lines longer than
79 characters on asynchronous line.

icanon (—icanon)

xcase (—xcase)

echo (—echo)

echoe (—echoe)

echok (—echok)
I f k c ( - I f k c )
echonl (—echonl)
noflsh (—noflsh)

stwrap (—stwrap)
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enable (disable) flush on asynchronous line
after every u;nte(2).
use application mode (use line mode) on asyn¬
chronous l ine .

stflush (—stflush)

stappl (—stappl)

Contro l Assignments
con t ro l - cha rac te r c se t con t ro l -charac te r to c , where con t ro l -

character is erase, kill, intr, quit, swtch, eof,
ctab, min, or time (ctab is used with —stappl;
(min and time are used with —icanon. If cis
preceded by an (escaped from the shell) caret
(), then the value used is the corresponding
CTRL character (e.g., is aCTRL-d); is
interpreted as DEL and ''—is interpreted as
u n d e fi n e d ,
set line discipline to i(0 <i<127 ).l ine i

C o m b i n a t i o n M o d e s
enable parenb and cs7.
enable parenb, cs7, and parodd.

evenp or parity
oddp
—parity, —evenp, or —oddp

disable parenb, and set cs8.
raw (—raw or cooked)

enable (disable) raw input and output (no
E R A S E , K I L L , I N T R , Q U I T, S W T C H , E O T, o r
output post processing),
u n s e t ( s e t ) i c r n l , o n l c r . I n a d d i t i o n — n l
unsets inlcr, igncr, ocml, and onlret.
set (unset) xcase, iuclc, and olcuc.
same as lease (—lease).

n l ( -n l )

lease (—lease)
LCASE (-LCASE)
tabs (—tabs or tab3) preserve (expand to spaces) tabs when print¬

ing,
reset ERASE and KILL characters back to nor¬
mal 0and @.
resets all modes to some reasonable values;
see termiod).
set all modes suitable for the terminal type
t e r m .

e k

s a n e

t e r m

E X A M P L E

s t t y
to display options,

stty </dev/tty01
to display options for ttyOl.

S E E A L S O

tabs(l), ioctl(2), termio(7).
S U P P O R T S T A T U S

Supported.
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N A M E

su —become superuser or another user
S Y N O P S I S

s u [ — ] [ n a m e [ a r g . . . ] ]
D E S C R I P T I O N

Su allows one to become another user without logging off. The
default user name is root (i.e., superuser).
To use su, the appropriate password must be supplied (unless one
is already root). If the password is correct, su executes anew shell
with the real and effective user ID set to that of the specified user.
The new shell is the optional program named in the shell field of
the specified user password file entry (see passu;d(4)), or /bin/sh if
none is specified (see s/i(l)). To restore normal user ID privileges,
t3T)e an EOF (cntrld) to the new shell.
Any additional arguments given on the command line are passed
to the program invoked as the shell. When using programs like
sA(l), an arg of the form —c string executes string via the shell
and an arg of —r gives the user arestricted shell.
The following statements are true only if the optional program
named in the shell field of the specified user password file entry is
like sA(l). If the first argument to su is a—, the environment is
changed to what would be expected if the user actually logged in
as the specified user. This is done by invoking the program used
as the shell with an argO value whose first character is —, thus
causing first the system profile (/etc/profile) and then the specified
user profile (.profile in the new HOME directory) to be executed.
Otherwise, the environment is passed along with the possible
exception of SPATH, which is set to /bin:/etc:/usr/bin for root. Note
that if the optional program used as the shell is /bin/sh, the user
.profile can check argO for —sh or —su to determine if it was
invoked by login{l) or su(l), respectively. If the user program is
other than /bin/sh, then .profile is invoked with an argO of —pro¬
gram by both logind) and su(l).
All attempts to become another user using su are logged in the log
file /usr/adm/sulog.

E X A M P L E S
To become user bin while retaining your previously exported
e n v i r o n m e n t , e x e c u t e :

su b in

To become user bin but change the environment to what would be
expected if bin had originally logged in, execute:

s u — b i n

To execute command with the temporary environment and permis¬
sions of user bin, execute:

su —bin —c"command args

- 1 -
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F I L E S

/etc/passwd
/etc/profile
SHOME/.profile
/usr/adm/sulog

system password file
system profile
user profile
log file

S E E A L S O

env(l), login(l), sh(l), passwd(4), profile(4), environ(5).
S U P P O RT S TAT U S

Supported.
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S U M U ) S U M ( l )

N A M E

sura —print checksum and block count of afile
S Y N O P S I S

s u m ( — r ] fi l e
D E S C R I P T I O N

Sum calculates and prints a16-bit checksum for the named file,
and also prints the number of blocks in the file. Sum is typically
used to look for bad sections of afile, or to validate afile communi¬
cated over some t ransmiss ion l i ne .

O P T I O N S

—r use an alternate algorithm in computing the checksum.
S E E A L S O

w c ( l ) .

D I A G N O S T I C S
Read e r ro r

means end of file for most devices; check the block count to
determine i f an actua l read er ror occurred.

S U P P O R T S T A T U S

Supported.
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N A M E

sync —update the super block
S Y N O P S I S

s y n c

D E S C R I P T I O N

Sync executes the sync system primitive.
If the system is to be stopped, sync must be called to insure file
bystem integrity. Sync flushes all previously unwritten system
buffers out to disk, thus assuring that all file modifications up to
that point will be saved. See sync (2) for details.

S E E A L S O

sync(2).
S U P P O R T S T A T U S

Supported.
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N A M E
t a b s — s e t t a b s o n a t e r m i n a l

S Y N O P S I S

tabs [ tabspec ] [+mn ][—Ttype ]
D E S C R I P T I O N

Tabs sets the tab stops on the terminal according to the tab specif¬
ication tabspec, after clearing any previous settings. The user ter¬
minal must have remotely-settable hardware tabs.
GE TermiNet terminals behave in adifferent way than most other
terminals for some tab settings: the first number in alist of tab
settings becomes the left margin on aTermiNet terminal. Thus,
any list of tab numbers whose first element is other than 1sets the
left margin on aTermiNet, but not on other terminals. Atab list
beginning with 1has the same effect on all terminals.
Setting the left margin is possible on some other terminals (see
below).
Tabs usually must know the type of terminal in order to set tabs;
tabs always must know the terminal type in order to set margins.
This type may be specified using the —T option (see below), but if
no —T option is specified, tabs searches for the STERM value in the
environment (see environ(b)). If no type can be found, tabs tries a
sequence that works for many terminals.
Tabs sets the tabs and margins using the standard output.

T A B S P E C I F I C A T I O N S

Tabs accepts four t3q>es of tab specification for tabspec: standsird,
repetitive, arbitrary, and file. If no tabspec is given, the default
v^ue is —8, (the UNIX system standard tabs) and the lowest
column number is 1 .

Note that for tabs, column 1always refers to the leftmost column
on aterminal, even one whose column markers begin at 0, e.g., the
DASI 300, DASI 300s, and DASI 450.

The following tabspecs invoke standard tabs suited for particular
languages:
- a 1 , 1 0 , 1 6 , 3 6 , 7 2

Assembler, IBM S/370, first format
-a2 1,10,16,40,72

Assembler, IBM S/370, second format
- c 1 , 8 , 1 2 , 1 6 , 2 0 , 5 5

COBOL, normal format
-c2 1,6,10,14,49

COBOL compact format (columns 1-6 omitted). Using this
code, the first typed character corresponds to card column 7,
one space gets you to column 8, and atab reaches column 12.
Files using this tab setup should include aformat specifica¬
t ion as fo l lows:

< : t—c2 m6 s66 d :>
-c3 1,6,10,14,18,22,26,30,34,38,42,46,50,54,58,62,67

COBOL compact format (columns 1-6 omitted), with more tabs
t h a n — c 2 . — c 3 i s t h e r e c o m m e n d e d f o r m a t f o r C O B O L . T h e
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appropriate format specification is:
<: t—c3 m6 s66 d:>

1 ,7 ,11 ,15 ,19 ,23
F O R T R A N

1,5,9,13,17,21,25.29,33,37,41,45.49,53.57.61

- f

- P
P L / I

1 ,10,55
S N O B O L

1.12,20,44
U N I VA C 11 0 0 A s s e m b l e r

— s

— u

In addition to these standard formats, three other types exist:
Arepetitive specification requests tabs at columns 1+n,
l+2*n, etc. Note that such asetting leaves aleft margin
of ncolumns on TermiNet terminals only. Of particular
importance is the value —8: this represents the UNIX sys¬
tem standard tab setting, and is the most likely tab set¬
ting to be found at aterminal. This setting is required for
use with the nroffil) —h option for high-speed output.
Another special case is the value —0, implying no tabs at

— n

a l l .

The arbitrary format permits the user to specify any
chosen set of numbers, separated by commas, in ascending
order. Up to 40 numbers are allowed. If any number
(except the first one) is preceded by aplus sign, the
number i s assumed to be an inc rement to be added to the
previous value. Thus, the tab lists 1,10,20,30 and
1,10, +10,-f 10 are considered identical.

file If the name of afile is given, tabs reads the first line of
the file. If tabs finds aformat specification on the line,
tabs sets the tab stops according to the specification; oth¬
erwise tabs sets the tabs as —8.

This specification may be used with the pr(l) command to
assure that atabbed file is printed with correct tab set¬
t ings:

tabs	 fi le ; p r fi l e
O P T I O N S

Any of the following may be used in addition to the tab specifica¬
tion; if agiven option occurs more than once, the last value speci¬
fied takes effect :

—Ttype
Denotes type as the terminal type, where type is aname
listed in term(5).

Moves all tabs over ncolumns by making column n+1 the
left margin. If +m is given without avalue of n, the
value assumed is 10. For aTermiNet, the first value in
the tab list should be 1, or the margin moves even further
to the right. The normal (leftmost) margin on most termi¬
nals is obtained by +m0. The margin for most terminals

+ m n
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is reset only when the +ra option is given explicitly.
D I A G N O S T I C S

illegal tabs
illegal increment

when arbitrary tabs are ordered incorrectly,
when tabs finds azero or missing increment in
an arbitrary specification,
when as tanda rd code canno t be found ,
when	 file option is used, and tabs cannot
open the file.
when	 file option is used and the specifica¬
tion in that file points to another file.

u n k n o w n t a b c o d e
canno t open

file indirection

S E E A L S O

nroff(l), environ(5), term(5).
R E S T R I C T I O N S

The ways of clearing tabs and setting the left margin are incon¬
sistent among different terminals. Usually the left margin cannot
be changed without also setting tabs.
Tabs clears only 20 tabs (on terminals requiring along sequence),
but sets 64.

S U P P O R T S TAT U S
Supported.
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N A M E

tail —deliver the last part of afile
S Y N O P S I S

tail [±[number][lbc[f] ]][fUe ]
D E S C R I P T I O N

Tail copies the named file to the standard output beginning at
designated place. If no file is named, the standard input is used.
Copying begins at distance ●¥number from the beginning,
—number from the end of the input (if number is null, the value
+10 is assumed). Number is counted in units of lines, blocks,
characters, according to the appended option 1, b, or c. When no
units are specified, counting is by lines.
With the —f (follow) option, if the input file is not apipe, the pro¬
gram does not terminate after the line of the input file has been
copied, but enters an endless loop, wherein it sleeps for asecond
Md then attempts to read and copy further records from the input
file. Thus tail may be used to monitor the growth of afile that is
being written by some other process.

E X A M P L E S

a

o r

o r

t a i l — f c a r t e r

prints the last ten lines of the file carter, followed by any lines that
are appended to carter between the time tail is initiated and and
when tail is killed. As another example, the command:

tail —15cf thompson
prints the last 15 characters of the file thompson, followed by any
lines that are appended to thompson between the time tail is ini¬
tiated and and when tail is killed.

S E E A L S O

dd(l) .
R E S T R I C T I O N S

Tails relative to the end of the file are stored in abuffer, and thus
are limited in length.

W A R N I N G

Tail may produce irregular output when input includes character
special files.

S U P P O RT S TAT U S
Supported.
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N A M E

tar —tape file archiver
S Y N O P S I S

tar [options ]files
DESCRIPTION	 .	 .Tar saves and restores files as though the files were on magnetic

streaming tape. Its actions are controlled by options. Note
that tar normally functions silently.
Options designates astring of characters containing at most one
function letter and possibly one or more function modifiers.
Other arguments to the command are files (or directory names)
specifying which files are to be saved or restored. In all cases,
appearance of adirectory name refers to the files and (recursively)
subdirectories of that directory.

o r

FUNCTION LETTERS	 ^	 .
Write the named files to the end of the tape. The cfunction
implies this function. This option is valid only for magnetic
reel tape.
Extract the named files from the tape. If anamed file speci¬
fies adirectory whose contents have been written onto the
tape, tar recursively extracts this directory. If the named file
on tape does not exist on the system, tar creates the file with
the same mode as the one on tape except that the set-user-ID
bit and the set-group-ID bit are not set unless you are the
superuser. If the files exist, their modes are not changed
except for the bits described above. 7Vir restores the owner,
modification time, and mode (if possible). If no files are
specified, tar extracts the entire content of the tape. Note
that if several files with the same name are on the tape, the
last one overwrites all earlier ones.
List the names of the specified files each time that they occur
on the tape. If no files are specified, tar lists all the names
on the tape.
Add the named files to the tape if they are not already there

have been modified since last written on that tape. This
option is only valid for magnetic reel tape.
Create anew tape; writing begins at the beginning of the
tape, instead of after the last file. This function implies the r
f u n c t i o n .

X

t

u

o r

F U N C T I O N M O D I F I E R S
The following characters may be used in addition to the letter that
selects the desired function:

Select the drive on which the tape is mounted and the den¬
sity. #is the tape drive number (0-7) and sis the density: 1—
low (800 bpi), m—medium (1600 bpi), or h—high (6250 bpi).
The default is Om.
Type the name of each file tar processes preceded by the
function letter. When used with the tfunction, vgives more
information about the tape entries than just the name.

v
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Print the action to be taken, followed by the name of the file,
and then wait for the confirmation from the user. If aword
beginning with yis entered, tar performs the action. Any
other input cancels the action.

w

f a r c h i v e

Use archive as the name of the archive instead of
/dev/rstp/Oyy. If archive is —, tar writes to the standard out¬
put or reads from the standard input, whichever is appropri¬
ate. Thus, tar can be used as the head or tail of apipeline.
Tar can also be used to move hierarchies with the command:

cd fromdir; tar cf -.I(cd todir; tar xf -)
Use the next argument as the blocking factor for tape
records. The default is 1; the maximum is 20. This option
should only be used with raw archives (see —f above). The
block size is determined automatically when reading tapes
(function letters xand t).
Print an error message if tar cannot resolve all of the links to
the files being saved. If 1is not specified, no error messages
are printed.
Do not restore the modification times. The modification time
of the file is the time of extraction.
Cause extracted files to take on the user and group identifier
of the user running tar rather than those on tape.

b

1

m

o

E X A M P L E

To preserve ownership, modification date, and permissions
uucpd) communication, create an archive file and communicate it:

o v e r a

c d / u s r / s r c / x x x
tar cf /tmp/xxx.tar.
UUCP /tmp/xxx.tar towerl! username

To res to re the a rch ived fi les on tower l :

c d / u s r / s r c / x x x
tar xvf /usr/spool/uucppublic/username/xxx.tar

F I L E S

/dev/rstp/*
/tmp/tar*

R E S T R I C T I O N S

There is no way to ask for the w-th occurrence of afile.
Tar does not handle errors gracefxiUy.
The uoption can be slow.
The boption should not be used with archives on tape that are
going to be updated. The boption should not be used with
archives on disk because updating an archive on disk can destroy
i t .

The limit on file-name length is 100 characters.
Note that tar cOm is not the same as tar cmO.
The —r and —u options are valid only for magnetic reel tape.
These options cause aread after seek error on streaming cartridge
tape.

S U P P O R T S T A T U S

Supported.
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N A M E
tbl —format tables for nroff or troff

S Y N O P S I S

t b l ( - T X ] [ f U e s ]
D E S C R I P T I O N

Tbl is apreprocessor that formats tables for nroff or troff(l). Tbl
copies the input files to the standard output, except for lines
between .TS and .TE command lines, which are assumed to describe
tables and are re-formatted by tbl. (The .TS and .TE command lines
are not altered by tbl).
.TS is followed by global options. The global options, if any, are
terminated with asemi-colon (;).

Next come lines describing the format of each line of the table.
Each such format line describes one line of the actual table, except
the last format line, which describes all remaining lines of the
table. The last format line must end with aperiod. Each column
of each line of the table is described by asingle format letter,
optionally followed by format specifiers that determine the font
and point size of the corresponding item, that indicate where verti¬
cal bars are to appear between columns, that determine column
width, inter-column spacing, etc.
The format lines are followed by lines containing the actual data
for the table, followed by .TE. Within such data lines, data items
are normally separated by tab characters.
If adata line consists of only _or =, asingle or double line,
respectively, is drawn across the table at that point; if asingle
item in adata line consists of only _or =, then that item is
replaced by asingle or double line.
The -TX option forces tbl to use only full vertical line motions,
making the output more suitable for devices that cannot generate
partial vertical line motions (e.g., line printers).
If no file names are given as arguments (or if —is specified as the
last argument), tbl reads the standard input, thus tbl may be used
as afilter. When it is used with eqniX) or neqn, tbl should come
first to minimize the volume of data passed through pipes.

G L O B O L O P T I O N S
c e n t e r

expand
b o x
d o u b l e b o x

center the table (default is left-adjust);
make the table as wide as the current line length;
enc lose the tab le in abox;

enclose the table in adouble box;
enclose each item of the table in abox;
use the character x instead of atab to separate
items in aline of input data.

a l l b o x

tab (x )

F O R M A T L E T T E R S
center item within the column;
right-adjust item within the column;
left-adjust item within the column;

c

r

1

- 1 -



T B L ( l ) T B L ( l )

numerically adjust item in the column: units positions
of numbers are aligned vertically;
span previous item on the left into this column;
center longest line in this column and then left-adjust
all other lines in this column with respect to that cen¬
tered line;
span down previous entry in this column;
replace this entry with ahorizontal line;
replace this entry with adouble horizontal line.

n

s

a

/ V

F O R M AT S P E C I F I E R S
B B o l d f o n t

I I t a l i c f o n t

Ve r t i ca l l i ne be tween co lumnsI
E X A M P L E

If -*● represent atab (which should be typed as agenuine tab), then
the input:

. T S
center box ;
c B s s
cl Icl s

I c c
11 nn .
Household Population

To w n - ^ H o u s e h o l d s
-▶N u m b e r - ^ S i z e

B e d m i n s t e r - * - 7 8 9 - ^ 3 . 2 6
Bernards Twp.-*-3087-^3.74
B e r n a r d s v i l l e - ^ 2 0 1 8 - * ” 3 . 3 0
B o u n d B r o o k ^ 3 4 2 5 - » - 3 . 0 4
Bridgewater-7897-3.81
F a r H i l l s - 2 4 0 - 3 . 1 9
. T E

yields:
Household Population

H o u s e h o l d s
N u m b e r S i z eT o w n

“759	 ^
3087	 3 . 7 4
2018	 3 . 3 0
3425	 3 . 0 4
7897	 3 . 8 1

240	 3 . 1 9

B e d m i n s t e r
Bernards Twp.
B e m a r d s v i l l e
B o u n d B r o o k
Br idgewater
F a r H i l l s

S E E A L S O

cw(l), eqn(l), nun(l), mmt(l), nroff(l), mm(5), mv(5).
R E S T R I C T I O N S

See RESTRICTIONS under nroffH).
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S U P P O R T S T A T U S

Supported.
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T C ( l ) TC(1)

N A M E

tc -phototypesetter simulator
S Y N O P S I S

t c [ - t 1 [ - s n ] [ - p i ] [ fi l e ]
D E S C R I P T I O N

Tc interprets its input (standard input default) as device codes for
aWang Laboratories, Inc. C/A/T phototypesetter. The standard
output of tc is intended for aTektronix 4014 terminal with ASCII
and APL character sets. The sixteen typesetter sizes are mapped
into the four sizes supported on the 4014 terminal; the entire
TROFF character set is (h*awn using the character generator in the
4014, with overstruck combinations where necessary. T3rpical
usage is:

troff —tfiles | tc
At the end of each page, tc waits for anew-line (empty line) from
the keyboard before continuing on to the next page. In this wait
state, three commands can be entered:

suppress es the screen erase before the next page
skips the next npages to be skipped

e

s n

I c m d
sends cmd to the shell.

O P T I O N S

Do not wait between pages (for directing output into afile).
Skip the first npages.
Set page length to /; /may include the scale factors p
(points), i(inches), c(centimeters), and P(picas); default is
picas.

- t

— s n

- p i

S E E A L S O

4014(1), sh(l), tplot(lG), troff(l).
R E S T R I C T I O N S

Fon t d i s t i nc t ions a re los t .

S U P P O R T S T A T U S

Supported.

- 1 -



T E E ( l ) T E E ( l )

N A M E

tee -copy input to standard output and to files
S Y N O P S I S

t e e [ - i ] [ - a ] [ fi l e ] . . .
D E S C R I P T I O N

Tee copies the standard input to the standard output and makes
copies in the files overwriting their previous contents.

O P T I O N S

—i	 Ignore interrupts.
Append the output to the files rather than overwriting them.

To print the nroff{l) format of filex and save the formatted file i
fi lex.nro:

— a

E X A M P L E

i n

nroff filex Itee filex.nro |lpr
S U P P O RT S TAT U S

Supported.
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N A M E

t e s t - - c o n d i t i o n e v a l u a t i o n c o m m a n d

S Y N O P S I S

test expr
[expr ]

D E S C R I P T I O N

Test evaluates the expression expr and, if its value is true, returns
azero (true) exit status; otherwise, test returns non-zero (false) exit
status; test also returns anon-zero exit status if there are no argu¬
m e n t s .

Notice that all the operators and primitives are separate argu¬
m e n t s t o t e s t .

P R I M I T I V E S

The following primitives are used to construct expr\
true if file exists and is readable,
true if file exists and is writable,
true if file exists and is executable,
true if file exists and is aregular file,
true if file exists and is adirectory,
true if file exists and is acharacter special file,
true if file exists and is ablock special file,
true if file exists and is anamed pipe (fifo).
true if file exists and its set-user-ID bit is set.
true if file exists and its set-group-ID bit is set.
true if file exists and its sticky bit is set.
true if file exists and has asize greater than zero,
true if the open file whose file descriptor number is
fildes (1 by (tefault) is associated with aterminal dev-

—r file

—w file
—X file
—f file
—d file
—c file
- h fi l e
- p fi l e
—u file
- g fi l e
- \ n fi l e
—s file
—t [fildes

i c e .

true if the length of string si is zero,
true if the length of the string si is non-zero,
true if strings si and s2 are identical,
true if strings si and s2 are not identical,
true if si is not the null string,
true if the integers nl and n2 are algebraically equal.
Any of the comparisons —ne, —gt, —ge, —It, and —le
may be used in place of —eq.

— z s i

— n s i

s i = s 2

s i ! = s 2

s i

nl —eq n2

O P E R A T O R S

The above primaries may be combined with the following opera¬
t o r s :

unary negation operator.!
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binary and operator,
binary or operator (—a has higher precedence than
- o ) .

parentheses for grouping. Parentheses are meaningful
to the shell and, therefore, must be escaped.

— a

— o

( exp r )

S E E A L S O

find(l), sh(l).
W A R N I N G

In the second form of the command (i.e., the one that uses (],
rather than the word test), the square brackets must be delimited
by blanks.

S U P P O RT S TAT U S
Supported.
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N A M E

t i m e — t i m e a c o m m a n d

S Y N O P S I S
t i m e c o m m a n d

D E S C R I P T I O N

Time executes command, then prints the time elapsed during com¬
mand, the time spent in the system, and the time spent in execu¬
t i o n o f c o m m a n d .

Times are reported in seconds and are printed on standard error.
Time prints the times on standard error.

S E E A L S O

timex(l), times(2).
S U P P O R T S T A T U S

Supported.
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N A M E

timex —time acommand; report process data and system activity
S Y N O P S I S

timex [options] command
^ D E S C R I P T I O N

Timex executes the given command, then reports in seconds
elapsed time, user time and system time spent in execution.
Optionally, timex processes accounting data for the command and
lists or summarizes all its children, and reports total system
activity during the execution interval.
The output of timex is written on standard error.

O P T I O N S

List process accounting records for command and all its chil¬
dren. Suboptions f, h, k, m, r, and tmodify the data items
reported, as defined in acctcom(l). The number of blocks
read or written and the number of characters transferred are
always reported.
Report the total number of blocks read or written and total
characters transferred by command and all its children.
Report total system activity (not just that due to command)
that occurred during the execution interval of command.
All the data items listed in sor(l) are reported.

- P

— o

— s

SEE ALSO
acctcom(l), sar(l).

W A R N I N G
Process records associated with command are selected from the
accounting file /usr/adm/pacct by inference, since process genealogy
is not available. Timex includes background processes having the
same user-id, terminal-id, and execution time window.

E X A M P L E S

Asimple example:
timex —ops sleep 60

Aterminal session of arbitrary complexity can be measured by
timing asub-shell:

timex —opskmt sh
s e s s i o n c o m m a n d s

E O T

S U P P O R T S T A T U S

Supported.
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N A M E

toe —graphical table of contents routines
S Y N O P S I S

dtoc [directory]
t t o c m m - fi l e
vtoc [—cdhnimsvn] [TTOC file]

D E S C R I P T I O N
All of the commands listed below reside in /usr/bin/graf (see
graphics {IG)).

d t o c
Dtoc makes atextual table of contents, TTOC, of all subdirectories
beginning at directory {directory defaults to .) with one entry per
directory. The entry fields from left to right are level number,
directory name, and the number of ordinary readable files in the
directory. Dtoc is useful in making avisual display of all or parts
of afile system.
The following makes avisual display of all the readable directories
under / :

dtoc /Ivtoc 1td
t t o c

Ttoc translates the table of contents generated by the .TC macro of
mm(l) to TTOC format. Ttoc assumes that mm file uses the .H fam¬
ily of macros for section headers. If no mm-file is given, the stan¬
dard input is assumed.

v t o c

Vtoc produces aGPS describing ahierarchy chart from aTTOC.
The output drawing consists of boxes containing text connected in
atree structure. If no file is given, the standard input is assumed.
Each TTOC entry describes one box and has the form:

id {line-weight,lin^’Style\ "text" {mark]

Id is an alternating sequence of numbers and dots. The id speci¬
fies the position of the entry in the hierarchy. The id 0. is the root
of the tree.

Line-weight is one of the following:

n, normal-weight; or
m, medium-weight; or
b, bold-weight.

Line-style is one of the following:

so, solid-line;
do, dotted-line;
dd, dot-dash line;
da, dashed-line; or
Id, long-dashed

- 1 -
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Text is acharacter string surrounded by quotes. The characters
between the quotes become the contents of the box. To include a
quote within abox escape it with abackslash.
Mark is acharacter string (surrounded by quotes if it contains
spaces). Any included quotes or dots must be escaped. Vtoc puts
the string above the top right comer of the box.
Entry example: 1.1 b,da "ABC" DEF
Entries may span more than one line by escaping the new-line
(\new-line).

Comments are surrounded by the /♦,*/ pair. They may appear any¬
w h e r e i n a T TO C .

Options:
Use text as entered, (default is all upper case).c

dConnect the boxes with diagonal lines,
hn Set horizontal interbox space to n% of box width.

Suppress the box id.
mSuppress the box mark.

Do not compact boxes horizontally.
Set vertical interbox space to n% of box height.

1

s

v n

S E E A L S O

graphics(lG), gps(4).
S U P P O R T S TAT U S

Not supported.
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N A M E

touch —update access and modification times of afile
S Y N O P S I S

touch [—amc ][mmddhhmm[yy] ]files
D E S C R I P T I O N

Touch updates the access and modification times of each file. If
no time is specified (see date{\)) the current time is used. If afile
does not exist, touch creates the file.

O P T I O N S

—a Update only the access time.
—m Update only the modification time,
—c Do not create the file if it does not exist.

E X I T S TAT U S

The number of files for which the times could not be successfully
modified (including files that did not exist and were not created).

S E E A L S O

date(l), utime(2).
S U P P O RT S TAT U S

Supported.
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N A M E

tpcvt —filter for old streaming tape format
S Y N O P S I S

tpcvt [—VB filename ]
D E S C R I P T I O N

Tpcvt filters the data from astreaming tape and makes sure the
data was not written to the tape by aprevious streaming tape
driver. Tpcvt reads from standard input and writes to standard
output. The VB option causes tpcvt to read from the specified file.
The input data may be data from an old or new tape; tpcvt deter¬
mines the source of the data and produces the correct output.
Tpcvt should be used via apipe for receiving data from atape and
sending data to adestination program such as cpiod). The VB
option should be used when input consists of multi-volume tapes
which were created with the Toption of cpio. When VB is speci¬
fied, tpcvt prompts for new volumes. After all volumes are pro¬
cessed, respond with an end-of-file (control—d) to the prompt for
the nex t vo lume.

S E E A L S O

tp(4), cpio(l).
S U P P O RT S TAT U S

Not supported.
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N A M E

tplot —graphics filters
S Y N O P S I S

tplot [—Tterminal [—e raster ]]
D E S C R I P T I O N

Tplot reads plotting instructions (see plot(A)) from the standard
input and in general produces, on the standard output, plotting
instructions suitable for aparticular terminal. If no terminal is
specified, the environment parameter $TERM (see environ(b)) is
u s e d . K n o w n t e r m i n a l s a r e :

3 0 0 D A S I 3 0 0 .
300S DASI 300s.
4 5 0 D A S I 4 5 0 .
4 0 1 4 T E K T R O N I X 4 0 1 4 .
ver Versatec D1200A. This version of tplot places ascan-

converted image in /usr/tmp/raster$$ and sends the result
directly to the plotter device, rather than to the standard out¬
put. The —eoption causes apreviously scan-converted file
raster to be sent to the plotter.

F I L E S
/ u s r / l i b / t 3 0 0
/ u s r / l i b / t 3 0 0 s
/ u s r / l i b / t 4 5 0
/ u s r / l i b / t 4 0 1 4
/usr/lib/vplot
/usr/tmp/raster$$

S E E A L S O

plot(3X), plot(4), term(5).
S U P P O R T S T A T U S

Not supported.
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N A M E

tput —query terminfo database
S Y N O P S I S

tput(—T type ]capname
D E S C R I P T I O N

Tput uses the terminfo(4) database to make terminal-dependent
capabilities and information available to the shell. Tput outputs a
string if the attribute (capability name) is of type string, or an
integer if the attribute is of type integer. If the attribute is of
type boolean, tput simply sets the exit code (0 for TRUE, 1for
FALSE), and does no output.

—Ttype Indicates the type of terminal. Normally this option is
unnecessary, as the default is taken from the environ¬
m e n t v a r i a b l e S T E R M .

capname Indicates the attribute from the terminfo database.
See terminfo(4).

E X A M P L E S

tput clear Echo dear-screen sequence for the current ter¬
m i n a l .
Pr in t the number o f co lumns for the cur rent te r¬
m i n a l ,

tput —T450 cols Print the number of columns for the 450 termi-

tput cols

na l .
bold='tput smso' Set shell variable bold to stand-out mode

sequence for current terminal. This might be
followed by aprompt:
echo "${bold}Please type in your name: \c"
Set exit code to indicate if current terminal is a
hardcopy terminal.

tput he

F I L E S
Terminal descriptor files
D e fi n i t i o n fi l e s

/ e t c / t e r m / ? / *
/ u s r / i n c l u d e / t e r m . h
/ u s r / i n c l u d e / c u r s e s . h

D I A G N O S T I C S

Tput prints error messages and returns the following error codes
o n e r r o r :

—1Usage e r ro r.
—2 Bad terminal type.
—3 Bad capname.
In addition, if acapname is requested for aterminal that has no
value for that capname (e.g., tput -T450 lines ), —1 is printed.

S E E A L S O

stty(l), terminfo(4).
S U P P O R T S T A T U S

Supported.
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N A M E

tr —translate characters
S Y N O P S I S

tr [—cds ][stringl [string2 ]]
D E S C R I P T I O N

Tr copies the standard input to the standard output with substitu¬
tion or deletion of selected characters. Tr maps input characters
found in stringl into the corresponding characters of string2.
The following abbreviation conventions may be used to introduce
ranges of characters or repeated characters into the strings:
[a-z] Stands for the string of characters whose ASCII codes

from character ato character z, inclusive.
[a*rel Stands for nrepetitions of a. If the first digit of nis 0, n

is considered octal; otherwise, nis taken to be decimal. A
zero or missing nis assumed to be alarge number; this
facility is useful for padding string2.

The escape character \may be used as in the shell to remove spe¬
cial meaning from any character in astring. In addition, \fol¬
lowed by 1, 2, or 3octal digits stands for the character whose
ASCII code is given by those digits.

r u n

O P T I O N S

Any combination of the options —cds may be used:
Complements the set of characters in stringl with respect
to the universe of characters whose ASCII codes are 001
through 377 octal.
Deletes all input characters in stringl.
Squeezes all strings of repeated output characters that
in string2 to single characters.

I

The following example creates alist of all the words in filel one per
line in file2, where aword is taken to be amaximal string of alpha-
betics. The strings are quoted to protect the special characters
from interpretation by the shell; 012 is the ASCII code for newline,

tr -cs "[A-Z][a-2l" ”[\012*]" <mel >fUe2

— c

- d

— 8
a r e

E X A M P L E

SEE ALSO
ed(l), sh(l), ascii(5).

R E S T R I C T I O N S

ASCII NUL may not be used in stringl or string2; tr always deletes
NUL from input.

S U P P O RT S TAT U S
Supported.
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N A M E

true, false —provide truth values
S Y N O P S I S

t r u e

f a l s e

D E S C R I P T I O N

True does nothing, successfully. False does nothing, unsuccess¬
fully. They are typically used in input to sA(l) such as:

w h i l e t r u e
d o

c o m m a n d
d o n e

S E E A L S O

sh(l).
D I A G N O S T I C S

True has exit status zero, false nonzero.
S U P P O RT S TAT U S

Supported.
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N A M E

tsort —topological sort
S Y N O P S I S

tsort [file J
D E S C R I P T I O N

Tsort produces on the standard output atotally ordered list of
items consistent with apartial ordering of items mentioned in the
input file. If no file is specified, the standard input is assumed.
The input consists of pairs of items (nonempty strings) separated
by blanks. Pairs of different items indicate ordering. Pairs of
identical items indicate presence, but not ordering.

SEE ALSO
lorder(l).

D I A G N O S T I C S
O d d d a t a

there is an odd number of fields in the input file.
R E S T R I C T I O N S

Uses aquadratic algorithm for the t3q>ical use of ordering alibrary
arch ive fi le .

S U P P O RT S TAT U S
Supported.

■ 1 ■



T T Y ( l )T T Y ( l )

N A M E

tty —get the name of the terminal
S Y N O P S I S

t t y [ - 1 ] I - s ]
D E S C R I P T I O N

Tty prints the path name of the terminal.
O P T I O N S

—1 Print the synchronous line number to which the termineJ is
connected if it is on an active synchronous line.

—s Suppress printing of the path name; generate the exit code
only.

E X I T S T A T U S

Invalid options were specified.
Standard input is aterminal.
O t h e r w i s e .

2

0
1

D I A G N O S T I C S

not on an active synchronous line
The standard input is not asynchronous terminal and —1 is
specified.

n o t a t t y
The standard input is not aterminal emd —s is not specified.

S U P P O R T S T A T U S

Supported.
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N A M E

ul —underline output for aterminal
S Y N O P S I S

ul [—i ][—t terminal ] [file .. . ]
D E S C R I P T I O N

Ul reads the named files (or standard input if none are given) and
translates occurrences of underscores to the sequence which indi¬
cates underlining for the terminal in use, as specified by the
e n v i r o n m e n t v a r i a b l e T E R M .

Ul reads the file /etc/termcap to determine the appropriate
sequences for underlining. If the terminal is incapable of underlin¬
ing, but is capable of astandout mode then that is used instead. If
the terminal can overstrike, or handles underlining automatically,
ul degenerates to cat(l). If the terminal cannot underline, underlin¬
ing is ignored.

O P T I O N S

—i	 Indicate underlining by aseparate line containing appropriate
dashes; this is useful when you want to look at the underlin¬
ing which is present in an nroffil) output stream on aCRT-
t e r m i n a l .

—t Use the terminal kind terminal instead of the kind specified
i n t h e e n v i r o n m e n t .

S E E A L S O

man(l), nroffd).
R E S T R I C T I O N

Nroff usually outputs aseries of backspaces and underlines inter¬
mixed with the text to indicate underlining. No attempt is made
to optimize the backward motion.

S U P P O R T S T A T U S

Supported.
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N A M E

umask —set file-creation mode mask
S Y N O P S I S

umask [ooo ]
D E S C R I P T I O N

Umask sets the user file-creation mode mask to ooo. The three
octal digits refer to readywrite/execute permissions for owner,
group, and others, respectively (see chmod{2) and umask(2)). The
value of each specified digit is subtracted from the corresponding
digit specified by the system for the creation of afile (see creat(2)).
For example, umask 022 removes group and others write permis¬
sion (files normally created with mode 777 become mode 755; files
created with mode 666 become mode 644).
If ooo is omitted, the current value of the mask is printed.
The shell recognizes and executes umask.

S E E A L S O

chmod(l), sh(l), chmod(2), creat(2), umask(2).
S U P P O R T S T A T U S

Supported.
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N A M E

uname —print name of current UNIX system
S Y N O P S I S

uname [—amnrsv ]
D E S C R I P T I O N

Uname prints the current system name of the UNIX system on the
standard output file. Uname is mainly useful to determine what
system one is using.

O P T I O N S

Print aU information. This is the same as entering all options.
Pr i n t t he mach ine ha rdware name .
Print the nodename (the nodename may be aname that the
system is known by to acommunication network).
Print the operating system release.
Print the system name (default).
Print the operating system version.

— a

— m

— n

— r

— s

— V

R E S T R I C T I O N S

Uname may print 68000 when the system is a68010 when —m or
—a option is used.

S E E A L S O

u n a m e ( 2 ) .

S U P P O R T S T A T U S

Supported.
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N A M E

unget —undo aprevious get of an SCCS file
S Y N O P S I S

unget [—rSID] (—s] [—n] files
D E S C R I P T I O N

Unget undoes the effect of aget —e made prior to creating the
intended new delta. If adirectory is named, unget behaves as
though each file in the directory were specified as anamed file,
except that non-SCCS files and unreadable files are silently ignored.
If aname of —is given, the standard input is read with each line
being taken as the name of an SCCS file to be processed.

O P T I O N S
- t S I D

Uniquely identifies which delta is no longer intended. (This
would have been specified by get as the new delta). The use
of this option is necessary only if two or more outstanding
gets for editing on the same SCCS file were done by the same
person (login name). Adiagnostic results if the specified SID
is ambiguous, or if it is necessary and was omitted on the
c o m m a n d l i n e .

Suppress the printout, on the standard output, of the SID of
the in tended de l ta .

—n Retain the get file which is normally removed from the
current directory.

— s

S E E A L S O

delta(l), get(l), help(l), sact(l).
Source Code Control System User Guide in the Support Tools
G u i d e .

D I A G N O S T I C S

Use help{\) for explanations.
S U P P O R T S T A T U S

Supported.
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N A M E

uniq —report repeated lines in afile
S Y N O P S I S

un iq [—udc [+n ] [—n ] ) ( i npu t [ou tpu t ] ]
D E S C R I P T I O N

Uniq reads the input file comparing adjacent lines, and removes
the second and succeeding copies of repeated lines. Uniq writes
the remedning lines on the output file. Input and output should
always be different. Note that repeated lines must be adjacent in
order to be found; see sorf(l).

O P T I O N S

Output only lines not repeated in the original file.
Output one copy of every repeated line (no other lines).
Generate normal output, preceding each line with the number
of times it occurred (supersedes —u and —d).
Ignore the first nfields together with emy blanks before each
for the comparison. Afield is defined as astring of non¬
space, non-tab characters separated by tabs and spaces from
its adjacent fields.

Ignore the first ncharacters for the comparison. Uniq skips
fie lds be fo re cha rac te rs .

— u

- d

— c

— n

+ n

S E E A L S O

comm(l), sort(l).
S U P P O R T S T A T U S

Supported.
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N A M E

units —interactive conversion program
S Y N O P S I S

u n i t s

D E S C R I P T I O N

Units converts quantities expressed in various standard scales to
their equivalents in other scales. It works interactively in this
f a s h i o n ;

Yo u h a v e : i n c h
Yo u w a n t : c m

♦ 2 . 5 4 0 0 0 0 e + 0 0
/ 3 . 9 3 7 0 0 8 e - 0 1

Units specifies aquantity is specified as amultiplicative combina¬
tion of units optionally preceded by anumeric multiplier. Powers
are indicated by suffixed positive integers, division by the usual
sign:

You have : 15 lbs fo rce / in2
Yo u w a n t : a t m

♦ 1 . 0 2 0 6 8 9 e + 0 0
/ 9 . 7 9 7 2 9 9 e - 0 1

Units only does multiplicative scale changes; thus it can convert
Kelvin to Rankine, but not Celsius to Fahrenheit. Most familiar
units, abbreviations, and metric prefixes are recognized, along with
afew constants of nature including:

pi ratio of circumference to diameter,
speed of light,
charge on an electron,
acceleration of gravity.

c

e

g
f o r c e
m o l e

water pressure head per unit height of water,
a s t r o n o m i c a l u n i t .

s a m e a s g ,
Avogadro's number.

a u

Units recognizes lb ,rather than pound as aunit of mass.
Compound names are run together, (e.g. lightyear).
British units that differ fi*om their U.S. counterparts should be pre¬
fixed thus: brgallon.
For acomplete list of units, t)rpe:

c a t / u s r / l i b / u n i t t a b

F I L E S
/ u s r / l i b / u n i t t a b

S U P P O R T S T A T U S

Supported.
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N A M E

UUCP, uulog, uuname -UNIX system to UNIX system copy
S Y N O P S I S

UUCP [options ]source-files destination-file
uulog [opt ions ]
uuname [opt ions ]

D E S C R I P T I O N

Uucp
Uucp copies files named by the source-file arguments to the file
named by the destination-file argument. Afile name may be a
path name on your machine, or may have the form:

system-name!path-name
where system-name is taken from alist of system names which
uucp knows about. The system-name may also be alist of names
such as

system-name! system-name!... Isystem-namelpath-name
in which case an attempt is made to send the file via the specified
route, and only to adestination in PUBDIR (see below). Care
should be taken to insm-e that intermediate nodes in the route are
set up to foward information.
The shell metacharacters ?, *, and [... ]appearing in path-name are
expanded on the appropriate system. In order to send files that
begin with adot (e.g., .profile) the files must be qualified with
dot. For example: .profile, .prof*, and .profil? are correct; whereas
*prof* and ?profile are not correct.
Path names may be one of:
●afull path name;
●apath name preceded by '^user where user is alogin name on

the specified system and is replaced by that user login directory;
●apath name preceded by ~/user where user is alogin name on

the specified system and is replaced by that user directory
under PUBDIR; or

●afile name or path name; uucp prefixes either with the current
directory.

If the result is an erroneous path name for the remote system the
copy fails. If the destination-file is adirectory, the last part of the
source-file name is used.

Uucp preserves the read, write, and execute permissions across the
transmission (see chmod{2)).

Uucp associates ajob number with each request. This job number
can be used by uustat(lC) to obtain status information or ter¬
minate the job.

The environment variable JOBNO and the —j option of uucp are
used to control the listing of the uucp job number on standard out¬
put. If the environment variable JOBNO is undefined or set to
OFF, the job number is not listed (default). If uucp is then
invoked with the —joption, the job number is listed. If the

a
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environment variable JOBNO is set to ON and is exported, ajob
number is written to standard output each time uucp is invoked.
In this case, the —joption supresses output of the job number.
Uucp does not generate ajob number for astrictly local transac¬
t i o n .

The following options are interpreted by uucpi
—c Use the source file when copying out rather than copying the

file to the spool directory (default).
—C Copy the source file to the spool directory.
—d Make all necessary directories for the file copy (default).
— e s y s

Send the uucp command to system sys to be executed there.
This is successful only if the remote machine allows the uucp
command to be executed by /usr/lib/uucp/uuxqt.

—f Do not make intermediate directories for the file copy.
—j	 Control writing of the uucp job number to standard output

by changing the value of the environment variable JOBNO.

Report status of the transfer in file. If file is omitted, send
mail to the requester when the copy is completed.

Notify user on the remote system that afile was sent.
—r Queue job but do not start the file transfer process. By

default afile transfer process is started each time uucp is
e v o k e d .

—mfile

— n u s e r

Uu log
Uulog queries asummary log of uucp and uujc(lC) transactions in
the file /usr/spool/uucp/LOGFILE.
The options cause uulog to print logging information:
— s s y s

Print information about work involving system sys. If sys is
not specified, then logging information for all systems is
printed.

Print information about work done for the specified user. If
user is not specified then logging information for all users is
printed.

— u u s e r

U u n a m e

Uuname lists the uucp names of known systems. Adescription is
printed for each system that has aline of information in
/usr/lib/uucp/L.sys or /usr/lib/uucp/ADMIN. The format of ADMIN
is: sysname tab description tab.
The following options are interpreted by uuname.
—1 Return the local system name.
—V Print additional information about each system.

F I L E S

/usr/spool/uucp	 spool directory
/usr/spool/uucppublic public directory for receiving and sending

( P U B D I R )
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/usr/lib/uucp/* other data and program files
S E E A L S O

mail(l), uustat(l), uux(lC), chmod(2).
UNIX System to UNIX System Copy in the Support Tools Guide.
UUCP Administration in the Superuser Guide.

N O T E

The .../usr/spool/uucp/lck.sq (can't lock) message which may appear
in the system error log describes avery temporary condition which
is resolved. No action is necessary.

W A R N I N G

The domain of remotely accessible files can (and for obvious secu¬
rity reasons, usually should) be severely restricted. You will very
likely not be able to fetch files by path name; ask aresponsible per¬
son on the remote system to send them to you. For the same rea¬
sons, you will probably not be able to send files to arbitrary path
names. As distributed, the remotely accessible files are those
whose names begin /usr/spool/uucppublic (equivalent to
j us t ) .

n u u c p o r

R E S T R I C T I O N S

All files received by uucp are owned by uucp.
The —m option works only sending files or receiving asingle file.
Receiving multiple files specified by special shell characters ?, ♦,
and (... 1does not activate the —m option.
The —moption does not work if all transactions are local or if uucp
is executed remotely using the —e option.
The —n option functions only when the source and destination are
not on the same machine.

Only the first six characters of asystem-name are significemt. Any
excess characters are ignored.

S U P P O R T S T A T U S

Supported.
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N A M E

uustat —UUCP status inquiry and job control
S Y N O P S I S

uustat [options ]
D E S C R I P T I O N

Uustat displays the status of, or cancels, previously specified
uucp(l) commands, or provides general status on uucp connections
to other systems.

O P T I O N S

When no options are given, uustat outputs the status of all uucp
requests issued by the current user.
The following options are mutually exclusive; that is, only one of
the following may be specified on the command line.

Remove the status entries which are older than hour
hours. This administrative option can only be initiated
by the user uucp or the superuser.
Report the status of the uucp request john(}o\inumber).
If all is used for John, uustat reports the status of all
uucp requests. An eirgument must be supplied; if jobn is
omitted, uustat prints the usage message and fails.
Kill the uucp request whose job number is jobn. The
specified uucp request must belong to the user issuing
the uustat command unless the user is the superuser.
Report the status of accessibility of machine mch. If
mch is specified as all, uustat provides the status of all
machines known to the local uucp.

Same as the —moption except print two times: the
time that the last status was obtained and the time that
the last successful transfer to that system occurred.
Rejuvenate jobn. Set the modification time of jobn to
the current time. This prevents uuclean(\M) from delet¬
ing the job until the modification time of the job reaches
the limit imposed by uuclean.

The following options Eire not mutually exclusive:

— c h o u r

—jjobn

—]ajobn

— v a m c h

— M m c h

—tjobn

Report the status of all uucp requests which are older
than hou r hou rs .

— o h o u r

Report the uucp status using the octal status codes
listed below. If this option is not specified, uustat
prints the verbose description with each uucp request.

- O

List the number of jobs and other control files queued
for each machine and the time of the oldest and young¬
est file queued for each machine. If alock file exists for
that system, uustat lists the date of creation for that

- q

fi l e .
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Report the status of all uucp requests which communi¬
cate with remote system sys.
Report the status of all uucp requests issued by user.
Report the status of all uucp requests which are
younger than hour hours.

— s s y s

— n u s e r

—yhour

E X A M P L E
T h e c o m m a n d :

uustat —ucarter —stower —y72

prints the status of all uucp requests that were issued by user car¬
ter to communicate with system tower within the last 72 hours.

S T A T U S C O D E S

The meanings of the job request status are:
job-number user remote-system command-time status-time status
where the status may be either an octal number or averbose
description. The octal code corresponds to the following descrip¬
t i o n :

S t a t u s
the copy failed, but the reason cannot be deter¬
m i n e d
permission to access local file is denied
permission to access remote file is denied
bad uucp command is generated
remote system cannot create temporary file
cannot copy to remote directory
cannot copy to local directory
local system cannot create temporeiry file
cannot execute uucp
copy (partially) succeeded
copy finished, job deleted
job is queued
job killed (incomplete)
job killed (complete)

The meanings of the machine accessibility status are:
system-name time status

w h e r e t i m e i s t h e l a t e s t s t a t u s t i m e a n d s t a t u s i s a s e l f -
explanatory description of the machine status.

O c t a l
0 0 0 0 0 1

0 0 0 0 0 2
000004
0 0 0 0 1 0
0 0 0 0 2 0
0 0 0 0 4 0
0 0 0 1 0 0
0 0 0 2 0 0
0 0 0 4 0 0
0 0 1 0 0 0
0 0 2 0 0 0

0 0 4 0 0 0
0 1 0 0 0 0
0 2 0 0 0 0

F I L E S

/usr/spool/uucp
/usr/lib/uucp/L_stat
/usr/lib/uucp/R_stat

spool directory
system status file
request status file

S E E A L S O

uucp(lC), uuclean(lM).
S U P P O R T S T A T U S

Supported.
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N A M E

uuto, uupick -public UNIX-to-UNIX system file copy
S Y N O P S I S

uuto [options ]source-files destination
uupick [—ssystem ]

D E S C R I P T I O N
U u t o

Uuto sends source-files to destination. Uuto uses the uucp(lC)
facility to send files, while it allows the local system to control the
file access.

Asource-file name is apath name on your machine. In order to
send files that begin with adot (e.g., .profile) the files must be
qualified with adot. For example: .profile, .prof*, and .profil? are
correct; whereas *prof* and ?profile are not correct.
Destination has the form:

system! user
where system is taken from alist of system names that uucp
knows about (see uuname{\)). User is the login name of someone
on the specified system.
Two options are available:

Copy the source file into the spool directory before
t r a n s m i s s i o n .

Send mail to the sender when the copy is complete.

- P

— m

Uuto sends the files (or sub-trees if directories are specified) to
PUBDIR on system, where PUBDIR is apublic directory defined to
uucp. Specifically uuto sends the files to:

PUBDIR/receive/user/mysystem/files
Uuto notifies the destined recipient by mail(\) of the arrival of
fi l e s .

Uupick	 o r -
Uupick accepts or rejects the files transmitted to the user. Specifi¬
cally, uupick searches PUBDIR for files destined for the user. For
each entry (file or directory) found, uupick prints the following
message on the standard output:

from system: [file file-name] [dir dirname] ?
Uupick then reads aline from the standard input to determine the
disposition of the file:
<new- l ine> Go on to nex t en t ry.

Delete the entry. .
Move the entry to named directory dir (current
directory is default).
Same as mexcept move all the files sent from sys¬
t e m .

d

ra [dir ]

a [ d i r ]

- 1 -



U U T O ( I C ) U U T O ( I C )

Print the content of the file.

Stop.
P

q

EOT (control-d) Same as q.
I c o m m a n d Escape to the shell to do command.

Print acommand summary.
Uupick invoked with the —ssystem option only searches the PUB-
DIR for files sent from system.

F I L E S

/usr/spool/uucppublic public directory (PUBDIR)
SEE ALSO

mail(l), uuclean(lM), uucp(lC), uustat(lC), uux(lC).
S U P P O RT S TAT U S

Supported.
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N A M E

uux —UNIX-to-UNIX system command execution
S Y N O P S I S

uux [options ]command-string
D E S C R I P T I O N

Uux gathers zero or more files from various systems, executes a
command on aspecified system, and then sends standard output to
afile on aspecified system. Note that, for security reasons, many
installations limit the list of commands executable on behalf of an
incoming request from uux. Many sites permit little more than the
receipt of mail (see mai7(l)) via uux.
When uux gathers the files, the files are given permission 600 and
are owned by uucp. The actual program running is nuucp so
access permission to the files may be denied. For example, print(\)
checks permissions and fails. Redirect standard input for uux to
print the files.
The command-string is made up of one or more arguments that
look like ashell command line, except that the command and file
names may be prefixed by system-name \. Anull system-name is
interpreted as the local system.
File names may be
●afull path name;
●apath name preceded by '^xxx where xxx is alogin name on the

specified system and is replaced by that user login directory; or
●afile name or path name; uux prefixes either with the currect

di rectory.

Any special shell characters such as <>;| should be quoted either
by quoting the entire command-string or quoting the special char¬
acters as individual arguments.

Uux attempts to get all files to the execution system. For files
which are output files, the file name must be escaped using
parentheses.
Uux notifies you if the requested command on the remote system
was disallowed. The response comes by remote mail from the
r e m o t e m a c h i n e . E x e c u t a b l e c o m m a n d s a r e
/u8r/Ub/uucp/L.cmds on the remote system. The format of the
L.cmds fi le i s :

cmd,machinel,machine2,...

If no machines are specified, then einy machine can execute cmd.
If machines are specified, only the listed machines can execute
cmd. If the desired command is not listed in L.sys, then no
mach ine can execu te tha t command .

Redirection of standard input and output is usually restricted to
files in PUBDIR. Directories into which redirection is allowed must
be specified in /usr/lib/uucp/USERFILE by the system administra¬
tor. The directory must have 777 permisions.
Uux associates ajob number with each request. This job number
can be used by uustat(\) to obtain status information or terminate

l i s t e d i n
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the job. The environment variable JOBNO and the —j option are
used to control the listing of the uux job number on standard out¬
put. If the environment variable JOBNO is undefined or set to
OFF, the job number is not listed (default). If uux is then invoked
with the —joption, the job number is listed. If the environment
variable JOBNO is set to ON and is exported, ajob number is writ¬
ten to standard output each time uux is invoked. In this case, the
—j option suppresses output of the job number.

O P T I O N S

The following options are interpreted by uux:
—The standard input to uux is made the standard input to the

command-str ing.
—j	 Control writing of the uux job number to standard output by

changing the value of the environment variable JOBNO.
— n S e n d n o n o t i fi c a t i o n t o u s e r.
—mfile

Report status of the transfer in file. If file is omitted, send
mail to the requester when the copy is completed.

—r Queue job but do not start the file transfer process. By
default afile transfer process is started each time uux is
e v o k e d .

E X A M P L E S
T h e c o m m a n d

uux " Id i f f tower l ! /usr /car ter /fl tower2! /a4/car ter /fl >Ifl .d i f f "

gets the fl files from the towerl and tower2 machines, executes a
diffil) command and put the results in fl.diff in the locd directory.
T h e c o m m a n d

uux towerl luucp tower2!/usr/file \(tower3!/usr/file\)

sends auucp command to system towerl to get /usr/file from sys¬
tem tower2 and send it to system towerS.

F I L E S

/usr/spool/uucp
/usr/spool/uucppublic public directory (PUBDIR)
/usr/lib/uucp/*

spool directory

other data and programs
S E E A L S O

mail(l), uuclean(lM), uucp(lC).
R E S T R I C T I O N S

Only the first command of ashell pipeline may have asystem-
name I. All other commands are executed on the system of the
fi r s t c o m m a n d .

The use of the shell metacharacter ♦probably does not do what
you want it to do. The shell tokens << and >> are not imple¬
m e n t e d .

Only the first six characters of the system-name are significant.
Any excess characters are ignored.
To redirect output to afile, the name of the directory containing
t h e fi l e m u s t b e o n t h e d e f a u l t s y s t e m l i n e i n
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/usr/lib/uucp/USERFILE. This allows any system to redirect to
this directory.

S U P P O RT S TAT U S
Supported.
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N A M E
va l —va l ida te SCCS fi le

S Y N O P S I S
v a l —
val [—s] [—rSID] [—mname] [—ytype] files

D E S C R I P T I O N

Val determines if the specified file is an SCCS file with the charac¬
teristics specified by the optional argument list. Arguments to val
may appear in any order. The arguments consist of options, which
begin with a—, and named files.
When the file argument —is specified, val reads the standard
input until it detects ein end-of-file condition. Val processes each
input line independently as if the input was acommand line argu¬
m e n t l i s t .

Val generates diagnostic messages on the standard output for each
command line and file processed and also returns asingle 8-bit
code upon exit as described below.

O P T I O N S

Each option affects each neimed file on the command line indepen¬
dent ly.

Silences the diagnostic message normally generated on
the standard output for any error that val detects while
processing each named file on agiven command line.
Denotes the argument value SID (SCCS /Dentification
String) as an SCCS delta number. Val first determines
whether the SID is ambiguous (e. g., rl is ambiguous
because it physically does not exist but implies 1.1, 1.2,
etc. which may exist) or invalid (e. g., rl.O or rl.1.0 are
i n v a l i d b e c a u s e n e i t h e r c a s e c a n e x i s t a s a v a l i d d e l t a
number). If the SID is valid and not ambiguous, val
determines whether the corresponding file actually
e x i s t s .

Compares the name with the SCCS %M% keyword in

— s

- r S I D

— m n a m e

fi l e .
Compares type with the SCCS %Y% keyword in file.- y t y p e

E X I T S T A T U S

The 8-bit code returned by val can be interpreted as abit string
where (moving from left to right) set bits are interpreted as fol¬
l o w s :

bi t 0=missing fi le argument;
bit 1=unknown or duplicate keyletter argument;
bit 2=corrupted SCCS file;
bit 3=cannot open file or file not SCCS;
bit 4=invalid or ambiguous SID;
b i t 5 = n o n - e x i s t e n t S I D ;
b i t 6=%Y%, —y mismatch;
b i t 7=%M%, —m mismatch;
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Note that val can process two or more files on agiven comm^d
line and in turn can process multiple command lines (when reading
the standard input). In these cases val returns an aggregate code:

logical OR of the codes generated for each command line and file
processed.
a

SEE ALSO
admin(l), delta(l), get(l), prs(l).

D I A G N O S T I C S
Use help(\) for explanations.

R E S T R I C T I O N S
Val can process up to 50 files on asingle command line. Any
number above 50 produces acore dump.

S U P P O RT S TAT U S
Supported.
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N A M E

V C — v e r s i o n c o n t r o l

S Y N O P S I S

VC [—a] [—t] [—cchar] [—s] [keyword=value ... keyword=value]
D E S C R I P T I O N

The VC command copies lines from the standard input to the stan¬
dard output under control of its arguments and any control state¬
ments encountered in the standard input. In the process of per¬
forming the copy operation, user declared keywords may be
replaced by their string value when they appear in plain text
andyor con t ro l s ta tements .

The copying of lines from the standard input to the standard out¬
put is conditional, based on tests (in control statements) of key¬
word values specified in control statements or as vc command
a r g u m e n t s .

Acontrol statement is asingle line beginning with acontrol char¬
acter, except as modified by the —t option (see below). The default
control character is colon (:), except as modified by the —c option
(see below). Input lines beginning with abackslash followed by a
control character are not control lines and are copied to the stan¬
dard output with the backslash removed. Lines beginning with a
backslash followed by anon-control character are copied in their
ent irety.

Akeyword is composed of up to 9alphanumerics, the first of
which must be alphabetic. Avalue is any ASCII string that can be
created with ed{l); anumeric value is an unsigned string of digits.
Keyword values may not contain blanks or tabs.
Vc replaces keywords with values whenever akeyword surrounded
by control characters is encountered on aversion control state¬
ment. The —a option (see below) forces replacement of keywords in
all lines of text. An uninterpreted control character may be
included in avalue by preceding it with abackslash. If aliteral
backslash is desired, then it too must be preceded by backslash.

O P T I O N S

Replace keywords surrounded by control characters
with their assigned value in all text lines and not
just in vc statements.
Ignore all characters from the beginning of aline
up to and including the first tab character for the
purpose of detecting acontrol statement. If acon¬
trol statement is found, discard all characters up to
and including the tab.

Use char as acontrol character in place of :.
Silence warning messages (not error messages) that
are normally printed on the diagnostic output.

— a

- t

— c c h a r

— s

V E R S I O N C O N T R O L S T A T E M E N T S

:dcl keyword],..., keyword]
Declares keywords. All keywords must be declared.
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:asg keyword=value
Assigns values to keywords. An asg statement overrides the
assignment for the corresponding ke5rword on the vc com¬
mand line and all previous asg's for that keyword. Ke)rwords
declared, but not assigned values have null values.

: i f c o n d i t i o n

:end
Skips lines of the standard input. If condition is true vc
copies all lines between the if statement and the matching
end statement to the standard output. If condition is false,
vc discards all intervening lines, including control statements.
Note that vc recognizes intervening if statements and match¬
ing end statements solely for the purpose of maintaining the
proper if-end matching.

The syntax of acondition is:

= [ " n o t " ] < o r >
= < a n d > < a n d >
=<exp> <exp> <and>
=<or> ")" <value> <op> <value>
— I I — M I I f =

=<arbitrary ASCII string> <numeric
string>

The available operators and their meanings are:

<cond>
< o r >

< a n d >
< e x p >
< o p >
< v a l u e >

I I I I < o r >

equal
not equal
a n d&
o r

greater than
l e s s t h a n
used for logical groupings
may only occur immediately after the

if, and when present, inverts
the va lue of the ent i re condi t ion

>

<

0
n o t

The >and <operate only on unsigned integer values (for
example, 012 >12 is false). All other operators take strings
as arguments (for example :012 != 12 is true). The pre¬
cedence of the operators (from highest to lowest) is:

equal precedence= ! = X
&

Parentheses may be used to alter the order of precedence.
Values must be separated from operators or parentheses by
at least one blank or tab.
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; : t e x t

Replaces keywords on lines that are copied to the standard
output. Vc removes the two leading control characters, and
replaces keywords surrounded by control characters in text
by their value before copying the line to the output file. This
action is independent of the —a option.

: o n

: o f f
Turn on or off keyword replacement on all lines.

:c t l cha r
Change the control character to char.

: m s g m e s s a g e
Prints the given message on the diagnostic output.

: e r r m e s s a g e

Prints the given message followed by:
ERROR: err statement on line ... (915)

on the diagnostic output. Vc halts execution, and returns an
exit code of 1.

D I A G N O S T I C S

Use help(l) for explanations.
E X I T S T A T U S

0 — n o r m a l
1 — e r r o r

S U P P O R T S T A T U S

Supported.
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N A M E

vi —screen-oriented (visual) display editor based on ex
S Y N O P S I S

vi (—t tag] (—r file] (—1] [—wra] [—x] [—R] [+commancn name

view [—t tag] [—r file] [—1] [—wre] [—x] [—R] [+command]
n a m e . . .

vedit (—t tag] [—r file] [—1] [—wra] [—x] [—R] \-\-command]
n a m e . . .

D E S C R I P T I O N

Vi (visual) is adisplay-oriented text editor based on the underlying
line editor ex{\). It is possible to use the command mode of ex
from within vi and vice-versa. When using vi, changes you make
to the file are reflected in what you see on your terminal screen.
The position of the cursor on the screen indicates the position
w i th i n t he fi l e .

The view invocation is the same as vi except that the readonly flag
is set preventing accidental overwriting of the file.
The vedit invocation is intended for beginners. The report flag is
set to 1, and the showmode and novice flags are set. These
defaults make it easier to get started learning the editor.
The following is summary information on vi. For acomplete
description and tutorial information on this editor, see the Editing
G u i d e .

O P T I O N S

The following invocation options are interpreted by vi:
—t tag

Edit the file containing the tag and position the editor at its
d e fi n i t i o n .

—rfile
Recover file after an editor or system crash. If file is not
specified, alist of all saved files is printed.

—1 Indent appropriately for lisp code, the () {} [[ and ]] com¬
mands in vi emd open are modified to have meaning for lisp .

—wra Set the default window size to ra. This is useful when using
the editor over aslow speed line.

—x Set encr)rption mode; akey is prompted for allowing creation
or editing of an encrypted file (see crypt{\)). This option is
dependent on the encryption module being installed and
linked on the system. Without the encryption module, text is
unchanged.

—R Set read only mode; the readonly flag is set prevent ing
accidental overwriting of the file.

- {●command
The specified ex command is interpreted before editing
begins.

n a m e

Fi les to be edited.
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V I M O D E S
C o m m a n d

N o r m a l a n d i n i t i a l m o d e . O t h e r m o d e s r e t u r n t o c o m ¬
mand mode upon completion. ESC (escape) is used to
cancel apartial command.
E n t e r e d b y a i A I o O c C s S R . A r b i t r a r y t e x t m a y
then be entered. Input mode is normally terminated with
ESC character or abnormally with interrupt.

Input

L a s t L i n e
Reading input for :/?or !; terminate with CR to exe¬
cute, interrupt to cancel.

C O M M A N D S U M M A R Y

Sample commands

h j k l
i t e x t E S C
c v f n e w E S C
e a s E S C

arrow keys move the cursor
same as arrow keys
inse r t t ex t abc
change word to new
pluralize word
d e l e t e a c h a r a c t e r
d e l e t e a w o r d
d e l e t e a l i n e
. . . 3 l i n e s
undo previous change
exit vi, saving changes
quit, discarding changes
search fo r tex t

scroll up or down
any ex or ed command

x

d w
d d
3 d d
u

Z Z
:q!CR
I t e x t C B ,

: e x c m d C R

Coun ts be fo re v i commands
Numbers may be typed as aprefix to some commands. They are
interpreted in one of these ways.

z G I

most o f the rest

l i n e / c o l u m n n u m b e r
s c r o l l a m o u n t

repeat effect
Interrupting, canceling

end insert or incomplete cmd
(delete or rubout) interrupts
reprint screen if scrambles it
reprint screen if '^L is key

E S C

' ^ L

File manipulation
: w C R
:qCR
:q!CR
:e nameCR
: e ! C R
; e + n o m e C R
: e + n C R
: e i ? C R

write back changes
qu i t
quit, discard changes
ed i t fi l e name
reedit, discard changes
edit, starting at end
edit starting at line n
ed i t a l t e rna te fi le
S30ionym for :e #
w r i t e fi l e n a m e: w n a m e C R
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o v e r w r i t e fi l e n a m e
run sheU, then return
run cmd, then return
edit next file in arglist
specify new arglist
show current file and line
to tag file entry tag
:ta, following word is tag

In general, any ex or ed command (such as substitute or global)
may be typed, preceded by acolon and followed by aCR.

Posi t ion ing

: w ! n a m e C R
: s h C R
●AcmdCR
: n C R
;n argsCR

:ta tagCR

w i t h i n fi l e
f o r w a r d s c r e e n
b a c k w a r d s c r e e n
scroll down half screen
scroll up half screen
go to specified line (end default)
next line matching pat
prev line matching pat
repeat last /or ?
reverse last /or ?
noth line after pat
noth line before pat

next section/function
previous section/function
beginning of sentence
end of sentence
beginning of paragraph
end of paragraph
find matching () {or }

A p

' ^ D

G
Ipat
I p a t
n

N
Ipatl+n
p̂at̂ .—n

U
[[
(
)
{
}
%

Adjusting the screen
clear and redraw
ret3T)e, eliminate @lines
redraw, current at window top
. . . a t bo t tom
. . . a t c e n t e r

pat line at bottom
use nline window
scroll window down 1line
scroll window up 1line

^ R
z C R
z - C R
z . C R
IpatIz—CR
zn .CR
a r
A Y

Marking and returning
move cursor to previous context
... at first non-white in line
mark current position with letter x
move cursor to mark x
... at first non-white in line

\ \

✓ /

m x

'JC

Line positioning
top line on screen
last l ine on screen
middle l ine on screen
next line, at first non-white
previous line, at first non-white

H
L

M
+
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C R return, same as +
next line, same column
previous line, same column

4or j
t o r k

Character positioning
A fi r s t n o n w h i t e

beginning of line
end of l ine
f o r w a r d
b a c k w a r d s

0
$
h o r - * ●
1 o r

s a m e a s

s a m e a s - *■

fi n d X f o r w a r d
f b a c k w a r d
upto Xforward
back upto X
repeat last fFtor T
inverse of;
to specified column
find matching ({)or }

Words, sentences, paragraphs
w o r d f o r w a r d
b a c k w o r d
end of word
t o n e x t s e n t e n c e

to next paragraph
back sen tence
back paragraph
b l a n k d e l i m i t e d w o r d
b a c k W
to end of W

s p a c e
t x
F x
t x
T x

%

w

b
e

)
}
(
{
W
B
E

C o m m a n d s f o r L I S P M o d e
Forward s-expression
... but do not stop at atoms
Back s-expression
... but do not stop at atoms

}

{
Corrections during insert

erase las t charac te r
erase last word
your erase, same as
your kill, erase input this line
quotes ^H, your erase and kill
ends insertion, back to command
interrupt, terminates insert
b a c k t a b o v e r a u t o i n d e n t
kill autoindent, save for next
... but at margin next also
quote non-printing character

A W
e r a s e

k i l l
\
E S C
A ?

O ^ D
A V

Insert and replace
append after cursor
inse r t be fo re cu rso r
append at end of line

a

1

A
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insert before first non-blank
open line below
open above
replace single char with x
replace characters

I
o

O
t x

' R t e x t E S C

Operators
Operators are followed by acursor motion, and affect all text that
would have been moved over. For example, since wmoves over a
word, dw deletes the word that would be moved over. Double the
operator, e.g. dd to affect whole lines,

d e l e t e
change
yank lines to buffer
l e f t s h i f t
right shift
filter through command
indent for L ISP

d
c

y
<

>

t

Miscellaneous Operations
change rest of line (c$)
delete rest of line (d$)
subs t i t u te cha rs ( c l )
substitute lines (cc)
join lines
delete characters (dl)
... before cursor (dh)
yank lines (yy)

C
D
s

S
J
X

X
Y

Ya n k a n d P u t
Put inserts the text most recently deleted or yanked. However, if
abuffer is named, the text in that buffer is put instead,

put back text after cursor
put before cursor
put from buffer x
yank to buffer x
de le te in to bu f fe r x

P
P

<xp
x y

" j cd

Undo, Redo, Retrieve
undo last change
res to re cu r ren t l i ne
repeat last change
retrieve d'th last delete

u

U

' d p
S E E A L S O

ex (1), crypt(l).	 ^	 .
Visual Editor (vi) -Basic, Visual editor (vi) -Advanced, and
Text Editor (ex) in the Editing Guide.

R E S T R I C T I O N S
Software tabs using work only immediately after the autoin¬
d e n t .

Left and right shifts on intelligent terminals do not make use of
insert and delete character operations in the terminal.
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S U P P O RT S TAT U S

Supported. The crypt feature is available only in the United States.

- 6 -



W A I T ( l )W A I T ( l )

N A M E
wait —await completion of process

S Y N O P S I S
w a i t

D E S C R I P T I O N

Wait until all processes started with &have completed, and report
o n a b n o r m a l t e r m i n a t i o n s .

Because the wait(2) system call must be executed in the parent
process, the shell itself executes wait, without creating anew pro¬
c e s s .

SEE ALSO
sh(l).

R E S T R I C T I O N S
Not all the processes of a3- or more-stage pipehne are children of
the shell, and thus cannot be waited for.

S U P P O RT S TAT U S
Supported.
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N A M E

w c — w o r d c o u n t

SYNOPSIS

wc [—Iwc ][files ]
D E S C R I P T I O N

Wc counts lines, words, and characters in the named files, or in the
standard input if no files are specified. It also keeps atotal count
for all named files.

Aword is astring of characters delimited by spaces, tabs,l ines.

When files are specified on
along with the counts.

o r n e w -

the command line, they are printed
O P T I O N S

The following options can be used in any combination;
—1 Report number of lines only.
—w Report number of words only.
—c Report number of characters only.

S U P P O RT S TAT U S
Supported.
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N A M E

what —identify SCCS files
S Y N O P S I S

w h a t [ — s ] fi l e s
D E S C R I P T I O N

What searches the given files for all occurrences of the pattern
that get{\) substitutes for %Z% (this is @{ff) )and prints out what
follows until the first ", >, new-line, \, or null character. For exam¬
ple, if the Cprogram in file f.c contains

char identQ ="@{/<)identification information
and f.c is compiled to yield f.o and a.out, then the command

w h a t f . c f . o a . o u t

pr in ts
i d e n t i fi c a t i o n i n f o r m a t i o n

i d e n t i fi c a t i o n i n f o r m a t i o n

a.out:	 i d e n t i fi c a t i o n i n f o r m a t i o n

What is intended to be used in conjunction with the s-lSCCS com¬
mand get{\), which automatically inserts identifying information,
but what can also be used where the information is inserted manu¬
ally.

f.c:

f .o :

O P T I O N

—s Quit after finding the first occurrence of pattern in each file.
S E E A L S O

get(l), help(l).
D I A G N O S T I C S

Exit status is 0if any matches eire found, otherwise 1.
Use helpH) for explanations.

R E S T R I C T I O N S
An unintended occurrence of the pattern @(#) may be found just
by chance, but this is harmless in most cases.

S U P P O R T S T A T U S

Supported.
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N A M E

whereis —locate source, binary, and or manual for program
S Y N O P S I S

whereis [—sbm ][—u ][—SBM dir ... —f ]file ...
D E S C R I P T I O N

Whereis locates source, binary, and memual sections for specified
fi l e s .

Whereis first strips the supplied names of leading pathname com¬
ponents and any (single) trailing extension of the form .ext, e.g. .c.
Prefixes of s. resulting from use of source code control are also
stripped.
Whereis then attempts to locate the desired program in alist of
standard places.

O P T I O N S

One or two of the restrictive options, —b, —s, and —m, may be
specified.

- b Search only for binary sections.
Search only for source sections.
Search only for manual sections.
—S, and —M
Change or otherwise limit the places where whereis searches;
dir must be afull pathname.
Terminate each directory list and signal the start of file
n a m e s .

Search for unusual entries. Afile is said to be unusual if it
does not have one entry of each requested type. Thus
whereis —m—u♦asks for those files in the current directory
which have no manua l sec t ion .

— s

— m

- B ,

- f

— u

E X A M P L E

The following example finds all the files in /usr/bin which are not
documented in /usr /catman/u_man/manl w i th source in
/ u s r / s r c / c m d :

cd /us r /ucb
whereis —u —M /usr/catman/u_man/manl —S /usr/src/cmd —f ♦

F I L E S

/ u s r / s r c / *
/ u s r / c a t m a n / *
/lib, /etc, /usr/{lib,bin,ucb}

R E S T R I C T I O N S

Because whereis uses chdir(2) to run faster, pathnames given with
the —M, —S, and —B must be full pathnames; that is, they must
begin with a/.

S U P P O R T S T A T U S

Supported.
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N A M E

who —who is on the system
S Y N O P S I S

who [—abdHlpqrstTu] [file ]
w h o a m i

w h o a m 1

D E S C R I P T I O N

Who lists the user name, terminal line, login time, elapsed time
since activity occurred on the line, and the process identification of
the command interpreter (shell) for each current UNIX system user.
Who examines the /etc/utmp file to obtain its information. If file is
given, that file is examined. Usually, file is /etc/wtmp, which con¬
tains ahistory of all the logins since the file was last created.
Who am ior who am Iidentifies the invoking user.

Except for the —s option (which is assumed if no options are speci¬
fied), the general format for output entries is:

name [state] line time activity pid [comment] [exit]
O P T I O N S

With options, who lists logins, logoffs, reboots, and changes to the
system clock, as well as other processes spawned by the init pro¬
cess. These options are:
—a Process /etc/utmp or the named file using all of the options,
—b Ind ica te the t ime and da te o f t he las t reboo t ,
—d Display all processes that have expired and not been

respawned by init. The exit field appears for dead processes
and contains the termination and exit values of the dead pro¬
cess as returned by wait{2). This option can be useful in
determining why aprocess terminated.

—H Print column headings above the regular output.
—1 List only those lines on which the system is waiting for some¬

one to login. The name field is LOGIN in such cases. Other
fields are the same as for user entries except that the state
field does not ex is t .

—p List any other process which is currently active and has been
previously spawned by init. The name field is the name of
the program executed by init as found in /etc/inittab. The
state, line, and activity fields have no meaning. The com¬
ment fie ld shows the i d fie ld o f t he l i ne f r om /e t c / i n i t t ab t ha t
spawned this process. See inittab(A).

—q Display only the names and numbers of users currently
logged on. When this option is used, all other options are
ignored.

—r Indicate the current run-level of the init process.
—s List only the name, line, and time fields (default).
—t Indicate the last change to the system clock by the date{l)

command by root.
— T P r i n t t h e s t a t e o f t h e t e r m i n a l l i n e a s w e l l a s a l l fi e l d s

requested by the —u option. The state describes whether
someone else can write to that terminal. A+indicates the

- 1 -
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terminal is writable by anyone; a—indicates it is not. Root
can write to all lines having a+or a—in the state field. If
abad line is encountered, a?is printed.
List the following information about those users who are
currently logged in:
●name— User login name.
●line —Line name as found in the directory /dev.
●time— Time that the user logged in.
●activity —Number of hours and minutes since activity last

occurred on this particular line. Adot (.) indicates that
the terminal has seen activity in the last minute. If more
than twenty-four hours have elapsed or the line has not
been used since boot time, the entry is marked old. This
information is useful when trying to determine if auser is
working at the terminal.

●pid— Process identification of the user shell.
●comment— Comment fie ld assoc ia ted w i th th is l ine as

found in /etc/inittab (see inittab(A)). This comment may
contain the location of the terminal, the telephone number
of the dataset, the type of terminal if hard-wired, etc.

— u

F I L E S

/etc/utmp
/etc/wtmp
/ e t c / i n i t t a b

S E E A L S O

date(l), init(lM), login(l), mesg(l), wait(2), inittab(4), utmp(4).
S U P P O RT S TAT U S

Supported.
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N A M E
w r i t e — w r i t e t o a n o t h e r u s e r

S Y N O P S I S

write user [ l ine ]
D E S C R I P T I O N

Write copies lines from your terminal to the terminal of another
user. When first called, write sends the message

Message from youmame (tty??) [date ]...
to the person you want to talk to. When the connection is com¬
pleted, two bells are sent to your own terminal. Enter your mes¬
sage and press the newline or return key. Pressing the newline or
return key at the end of entering your message sends the message.
Each time you enter amessage and press the newline key, write
sends the message. The recipient of the message should use write
to respond to your message.
The following protocol is suggested for using write. When you
first write to another user, wait for them to write back before
starting to send. Each person should end amessage with adistinc¬
tive signal, for example (o) for over, so that the other person knows
when to reply. The signal (oo) for over and out is suggested when
conversa t i on i s t o be te rm ina ted .

Communication continues until you enter an end of file (control-d)
from the terminal or until write receives an interrupt or the reci¬
pient issues amesg{\) command to deny messages. At that point,
wr i te wr i tes EOT on the o ther termina l and ex i ts .

If you want to write to auser who is logged in more than once, the
line argument may be used to indicate which line or terminal is to
receive your message, for example, ttyOO. Otherwise, the first
instance of the user found in /etc/utmp is assumed and the follow¬
ing message is displayed:

User is logged on more than one place.
You a re connec ted to t e rm ina l .
O the r l oca t i ons a re : t e rm ina l

Permission to write may be denied or granted by use of the mesg(l)
command. Writing to others is normally allowed by default. Cer¬
tain commands, in particular nroff{l) and pr(l) disallow messages
in order to prevent interference with their output. However, if the
user has superuser permissions, write forces messages onto awrite
i n h i b i t e d t e r m i n a l .

If the character !is found at the beginning of aline, write calls the
shel l to execute the rest of the l ine as acommand.

F I L E S

/etc/utmp to find user
/ b i n / s h to execute !

S E E A L S O

mail(l), mesg(l), nroffd), pr(l), sh(l), who(l).
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D I A G N O S T I C S

User not logged on
The person you are trying to write to is not logged in. Use
who{\) to determine who is logged in or mailx(\) to mail a
message to the user who is not logged in.

P e r m i s s i o n d e n i e d

The person you are trying to write to denies that permission
with mesg(l). Try using mailx{\).

Warning: cannot respond, set mesg y
Your terminal is set to mesg nand the recipient cannot
respond to you. Enter Imesg yto accept messages.

Can no longer write to user
The recipient denied permission (mesg n) after you started
wr i t i ng .

S U P P O R T S T A T U S

Supported.
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N A M E

xargs —construct argument list(s) and execute command
S Y N O P S I S

xargs [options] [command [initial-arguments] ]
D E S C R I P T I O N

Xargs combines the fixed initial-arguments with arguments read
from standard input to execute the specified command one or more
times. The number of argiunents read for each command invoca¬
tion and the manner in which they are combined are determined by
the options specified.
Xargs searches for command, which may be ashell file, using the
$PATH of the user. If command is omitted, xargs uses /bin/echo.
Arguments read in from standard input are defined to be contigu-

strings of characters delimited by one or more blanks, tabs, or
new-lines; xargs discards empty lines. Blanks and tabs may be
embedded as part of an argument if escaped or quoted: Characters
enclosed in quotes (single or double) are taken literally, and the del¬
imiting quotes are removed. Abackslash escapes the next charac¬
ter if the backslash does not appear in aquoted string.
Xargs constructs each argument list starting with the initial-
arguments, followed by some number of arguments read from stan¬
dard input (Exception: see —i option). Options —i, —1, and —n
determine how arguments are selected for each command invoca-

When none of these options are specified, the initial-
arguments are followed by arguments read continuously from stan¬
dard input until an internal buffer is full, then xargs executes com¬
mand with the accumulated args. This process is repeated until
there are no more args.

Xargs terminates if it receives areturn code of —1 from, or if it
cannot execute, command. When command is ashell program, it
should explicitly exit (see sh(\)) with an appropriate value to avoid
accidentaUy returning with —1.

o u s

t i o n .

O P T I O N S
When there are option conflicts (e.g., —1 vs. —n), the last option
has precedence.

execute command for each non-empty number lines
of arguments from standard input.

The last invocation of command wil l have fewer
lines of arguments if fewer than number remain.

Aline is considered to end with the first new-line
unless the last cheiracter of the line is ablank or a
tab; atrailing blank or tab signals continuation
through the next non-empty line.

If number is omitted, 1is assumed.

Option —1 forces option —x.

— I n u m b e r
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—ireplstr (Insert mode) Execute command for each line from
standard input, taking the entire line as asingle
arg, and inserting it in initial-arguments for each
occurrence of replstr. Amaximum of 5arguments
in initial-arguments may each contain one or more
instances of replstr.

Xargs strips blanks and tabs from the beginning of
each l ine.

Constructed arguments may become at most 255
characters long.

Option —i forces option —x.

{} is assumed for replstr if not specified.
Execute command using as many standard input
arguments as possible, up to number arguments
maximum. Fewer arguments are used if their total
size is greater than size characters, and if there are
fewer than number arguments remaining on the
l a s t i n v o c a t i o n .

— n n u m b e r

If option —X is also specified, each number argu¬
ments must £[t in the size limitation, else xargs ter¬
m i n a t e s e x e c u t i o n .

(Trace mode) Echo the command and each con¬
structed argument list to file descriptor 2just prior
t o t h e i r e x e c u t i o n .

(Prompt mode) Prompt the user whether to execute
command be fo re each i nvoca t i on .

- t

- P

Trace mode (—t) prints the command instance to be
executed, followed by a?... prompt. Areply of y
(followed by au3d;hing) executes the command; any
other response, including pressing the carriage
return, skips that particular invocation of com¬
m a n d .

Terminate xargs if any argument list would be
greater than size characters;

—X is forced by the options —i and —1. When nei¬
ther of the options —i, —1, or —n are coded, the
total length of all arguments must be within the
s i z e l i m i t .

Set the maximiun total size of each argument list
to size characters; size must be apositive integer
less than or equal to 470. If —s is not coded, 470 is
a s s u m e d .

— X

— s s i z e

No te tha t t he cha rac te r coun t f o r s i ze i nc ludes one
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extra character for each argument and the count of
cha rac te rs i n t he command name.

Designate eofstr is taken as the logical end-of-file
str ing.

Underscore (_) is assumed for the logical EOF
string if —e is not coded.

—e with no eofstr coded turns off the logical EOF
string capability (underscore is taken literally).

Xargs reads standard input until either end-of-file
or the logical EOF string is encountered.

—eeofstr

E X A M P L E S

This example moves all files from directory $1 to directory $2, and
echos each move command just before doing it:

Is $1 Ixargs -i -t mv $l/{} $2/{}
This example combines the output of the parenthesized commands
onto one line, which is then appended to the file log:

(logname; date; echo $0 $♦) |xargs »log
This example asks the user which files in the current directory are
to be archived and archives them into arch (1.) one at atime, or (2.)
many at atime.

1. Is Ixargs —p —1 ar rarch
2. Is Ixargs —p —1 |xargs ar rarch

This example executes diff(l) with successive pairs of arguments
originally typed as shell arguments:

echo $* 1xargs —n2 diff
D I A G N O S T I C S

Self explanatory.
S U P P O R T S TAT U S

Supported.
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N A M E

xstr —extract strings from Cprograms to implement shared
st r ings

S Y N O P S I S

x s t r ( — c ] [ ] [ fi l e ]
D E S C R I P T I O N

Xstr maintains afile strings into which strings in component parts
of alarge program eire hashed. These strings are replaced with
references to this common area. This serves to implement shared
constant strings, most useful if they are also read-only. Xstr reads
from its standard input when the argument '—'is given.
T h e c o m m a n d

x s t r — c n a m e

extracts the strings from the Csource in name, replacing string
references by expressions of the form (&xstr[number]) for some
number. An appropriate declaration of xstr is prepended to the
file. The resulting Ctext is placed in the file x.c, to then be com¬
piled. The strings from this file are placed in the strings data base
if they are not there already. Repeated strings and strings which
are suffices of existing strings do not change the data base.
After all components of alarge program have been compiled, afile
xs.c declaring the common xstr space can be created by acom¬
mand o f t he fo rm

x s t r

This xs.c file should then be compiled and loaded with the rest of
the program. If possible, the array can be made read-only (shared),
saving space and swap overhead.
Xstr can also be used on asingle file. Acommand

x s t r n a m e

creates files x.c and xs.c as before, without using or affecting any
strings file in the same directory.
It may be useful to run xstr after the Cpreprocessor if any macro
definitions yield strings or if there is conditional code which con¬
tains strings which may not, in fact, be needed. An appropriate
command sequence for running xstr after the Cpreprocessor is:

cc —E name.c |xstr —c —
c c — c x . c

m v x . o n a m e . o

Xstr does not touch the file strings unless new items are added,
thus make can avoid remaking xs.o unless truly necessary.

F I L E S

Data base of strings
Massaged Csource
Csource for definition of array xstr

/tmp/xs* Temp file when xstr name does not touch strings

st r ings
x . c

x s . c
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S E E A L S O
mks t r ( l )

W A R N I N G

If astring is asuffix of euiother string in the data base, but the
shorter string is seen first by xstr both strings are placed in the
data base, when just placing the longer one there suffices.

S U P P O RT S TAT U S
Supported.
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N A M E

yacc —yet another compiler-compiler
S Y N O P S I S

yacc [—vdlt ]grammar
D E S C R I P T I O N

Yacc converts acontext-free grammar into aset of tables for a
simple automaton which executes an LR(1) parsing algorithm. The
grammar may be ambiguous; yacc uses specified precedence rules
to break ambiguities.

The output file, y.tab.c, must be compiled by the Ccompiler to pro¬
duce aprogram yyparse. This program must be loaded with the
lexical analyzer program, yylex, as well as main and yyerror, an
error handling routine. These routines must be supplied by the
user; /ex(l) is useful for creating lexical analyzers usable by yacc.
Yacc always generates runtime debugging code in y.tab.c under
conditional compilation control. This code is normally not included
when y.tab.c is compiled. See the —t option below. The runtime
debugging code is under the control of YYDERESTRICTION, apre¬
processor symbol. I f YYDERESTRICTION has anon-zero value,
then the debugging code is included. If its value is zero, then the
code is not be included. The size and execution time of aprogram
produced without the runtime debugging code is smaller and
slightly faster.

O P T I O N S

Prepare the file y.output, which describes the parsing tables
reports conflicts generated by ambiguities in the grammar.
Generate the file y.tab.h with the Mefine statements that
associate the yacc-assigned token codes with the user-
declared token names. This option allows source files other
than y.tab.c to access the token codes.
Produce code in y.tab.c which does not contain any ^line con¬
structs. This option should only be used after the grammar
and the associated actions are fully debugged.
Include runtime debugging code when y.tab.c is compiled.

— V

- d

- 1

- t

F I L E S

y. o u t p u t
y.tab.c
y. tab.h
yacc.tmp, yacc.debug, yacc.acts

defines fo r token names

temporary files
parser prototype for Cprograms/usrAib/yaccpar

S E E A L S O
lex(l) .
Yet Another Compiler Compiler (yacc) in the Support Tools Guide.

D I A G N O S T I C S

The number of reduce-reduce and shift-reduce conflicts is reported
on the standard error output; amore detailed report is found in the
y.output file. Similarly, yacc also reports any rules that could not
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be reached from the start symbol in y.output.
R E S T R I C T I O N S

Because file names are fixed, at most one yacc process can be
active in agiven directory at atime.

S U P P O R T S TAT U S
Supported.
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N A M E
intro —introduction to games

DESCRIPTION	 .	 ,
This section describes the recreational and educational programs
found in the directory /usr/games.

S U P P O RT S TAT U S
Not supported.
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N A M E

arithmetic —provide drill in arithmetic problems
S Y N O P S I S

/usr/games/arithmetic [H—xl 1[range ]
D E S C R I P T I O N

Arithmetic types out simple arithmetic problems, and waits for
answer to be entered.

a n

If the answer is correct, it replies

Right!

and prints anew problem.
If the answer is wrong, it replies

W h a t ?

and waits for another answer.

Every twenty problems, arithmetic publishes statistics on correct¬
ness and the time required to answer.
To quit the program, enter an interrupt (delete).
The program does not give correct answers, since the learner
should, in principle, be able to calculate them.

For almost all users, the relevant statistic should be time per prob¬
lem, not percent correct.

A R G U M E N T S

One or more of the following characters specifies the type of prob¬
lem to be generated. If more than one is given, the different types
of probelms are mixed in random order; default is -1—.

generate addition problems
generate subtraction problems
generate multiplication problems
generate division problems

Range is adecimal number; all operands and answers are less than
or equal to the value of range. Default range is 10.
At the start, all numbers less than or equal to range are equally
likely to appear. If the respondent makes amistake, the numbers
in the problem which was missed become more likely to reappear.

S U P P O R T S TAT U S
Not supported.
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N A M E

back —the game of backgammon
S Y N O P S I S

/usr/games/back
D E S C R I P T I O N

Back is aprogram which provides apartner for the game of back¬
gammon. It is designed to play at three different levels of skill,
one of which you must select.
In addition to selecting the level of the opponent, you may also
indicate that you would like to roll your own dice during your
t u r n s .

You are also be given the opportunity to move first. The practice
of each player rolling one die for the first move is not incorporated.
The points are numbered 1—24: 1is the extreme inner table of
white, 24 is the inner table of brown, 0is the bar for removed
white pieces, and 25 is the bar for brown.
For details on how moves are expressed, type ywhen 6ocfe asks

I n s t r u c t i o n s ?

at the beginning of the game. When back first asks

M o v e ?

type aquestion mark to see alist of move options other than
entering your numerical move.
When the game is finished, back asks you if you want the log. If
you respond with y, back attempts to append to or create afile
back.log in the current directory.

F I L E S

/usr/games/lib/backrules rules file
/tmp/b*
back.log

R E S T R I C T I O N S

Back complains loudly if you attempt to make too many moves in
aturn, but becomes very silent if you make too few.
Doubling is not implemented.

S U P P O R T S T A T U S

Not supported.

log temp file
log file
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N A M E

bj —the game of black jack
S Y N O P S I S

/usr/games/bj
D E S C R I P T I O N

Bj is aserious attempt at simulating the dealer in the game of
black jack (or twenty-one). The following rules apply:

The bet is $2 every hand.
Aplayer natural (black jack) pays $3. Adealer natural loses
$2. Both dealer and player naturals is apush (no money
exchange).
If the dealer has an ace up, the player is allowed to make an
insurance bet against the chance of adealer natural. If this
bet is not taken, play resumes as normal. If the bet is taken,
it is aside bet where the player wins $2 if the dealer has a
natured and loses $1 if the dealer does not.

If the player is dealt two cards of the same value, he is
allowed to double. He is allowed to play two hands, each
with one of these cards. (The bet is doubled also; $2 on each
hand.)

If adealt hand has atotal of ten or eleven, the player may
double down. He may double the bet ($2 to $4) and
exactly one more card on that hand.
Under normal play, the player may kit (draw acard) as long
as his total is not over twenty-one. If the player busts (goes
over twenty-one), the dealer wins the bet.
When the player stands (decides not to hit), the dealer hits
until he attains atotal of seventeen or more. If the dealer
Rbusts ,the player wins the bet.
If both player and dealer stand, the one with the leu-gest total
wins. Atie is apush.

The machine deals and keeps score. The following questions
asked at appropriate times. Each question is answered by yfol¬
lowed by anew-line for yes, or just new-line for no.

(do you want ahit?)

r e c e i v e

a r e

7

I n s u r a n c e ?
D o u b l e d o w n ?

Every time the deck is shuffled, the dealer so states and the action
(total bet) and standing (total won or lost) is printed.
To exit, hit the interrupt key (DEL); bj prints the action and stand¬
ing.

S U P P O RT S TAT U S
Not supported.
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N A M E

craps —the game of craps
S Y N O P S I S

/usr/games/craps
D E S C R I P T I O N

Craps is aform of the game of craps that is played in Las Vegas.
The program simulates the roller, while the user (the player) places
bets. The player may choose, at any time, to bet with the roller or
with the House. Abet of anegative amount is taken as abet with
the House, any other bet is abet with the roller.
The player starts off with abankroll of $2,000.
The program prompts with:

b e t ?

The bet can be all or part of the bankroll of the player. Any bet
over the total bankroll is rejected and the program prompts with
bet? until aproper bet is made.
Once the bet is accepted, the roller throws the dice. The following
rules apply (the player wins or loses depending on whether the bet
is placed with the roller or with the House; the odds are even). The
first roll is the roll immediately following abet:

1. On the first rol l :

wins for the roller;
wins for the House;

any other number is the point, roll again (Rule 2
applies).

7 o r 1 1

2, 3, or 12

2. On subsequent rolls:
po in t roller wins;

H o u s e w i n s ;
any other number roll again.
7

If aplayer loses the entire bankroll, the House offers to lend the
player an additional $2,000. The program prompts:

m a r k e r ?

Ayes (or y) consummates the loan. Any other reply terminates
the game.
If aplayer owes the House money, the House reminds the player,
before abet is placed, how many markers eu-e outstanding.
If, at any time, the bankroll of aplayer who has outstanding mark¬
ers exceeds $2,000, the House asks:

Repay marker?
Areply of yes (or y) indicates the willingness of the player to repay
the loan. If only 1marker is outstanding, it is immediately repaid.
However, if more than 1marker are outstanding, the House asks:

How many?
markers the player would like to repay. If an invalid number is
entered (or just acarr iage return), an appropr iate message is

- 1 -
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printed and the program prompts with How many? until avalid
number is en tered.

If aplayer accumulates 10 markers (a total of $20,000 borrowed
from the House), the program informs the player of the situation
and ex i t s .

Should the bankrol l of aplayer who has outstanding markers
exceed $50,000, the total amount of money borrowed is automati¬
cally repaid to the House.
Any player who accumulates $100,000 or more breaks the bank.
The program then prompts:

New game?
to give the House achance to win back its m o n e y.

Any reply other than yes is considered to be ano (except in the
case of bet? or How many?). To exit, send an interrupt (break),
DEL, or control-D. The program indicates whether the player won,
lost, or broke even.

N O T E S

The random number generator for the die numbers uses the
seconds from the time of day. Depending on system usage, these
numbers, at times, may seem strange but occurrences of this type
in areal dice situation are not uncommon.

S U P P O RT S TAT U S
Not supported.
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N A M E

maze —generate amaze
S Y N O P S I S

/usr/games/maze
D E S C R I P T I O N

Maze asks afew questions and then prints amaze.
R E S T R I C T I O N S

Some mazes (especially small ones) have no solutions.
S U P P O R T S T A T U S

Not supported.
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N A M E

m o o — g u e s s i n g g a m e
S Y N O P S I S

/usr/games/moo
D E S C R I P T I O N

Moo is aguessing gzune imported from England. The computer
picks anumber consisting of four distinct decimal digits. The
player guesses four distinct digits being scored on each guess.
Acow is acorrect digit in an incorrect position.
Abull is acorrect digit in acorrect position.
The game continues until the player guesses the number (a score of
four bulls).

S U P P O R T S T A T U S

Not supported.
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N A M E
t t t — t i c - t a c - t o e

S Y N O P S I S

/usr/games/tt t
D E S C R I P T I O N

Ttt is the Xand Ogame popular in the first grade. This is alearn¬
ing program that never makes the same mistake twice.
Although it learns, it learns slowly. It must lose nearly 80 games
to completely know the game.

F I L E S

learning file/usr/games/ttt.k
S U P P O R T S T A T U S

Not supported.
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N A M E

wump —the game of hunt-the-wumpus
S Y N O P S I S

/usr/games/wump
D E S C R I P T I O N

Wump plays the game of Hunt the Wumpus.
AWumpus is acreature that lives in acave with several rooms
connected by tunnels. You wander among the rooms, trying to
shoot the Wumpus with an arrow, meanwhile avoiding being eaten
by the Wumpus and falling into Bottomless Pits. There are also
Super Bats which are likely to pick you up and drop you in some
r a n d o m r o o m .

The program asks various questions which you answer one per line;
it gives amore detailed description if you want.

S U P P O RT S TAT U S
Not supported.
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