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INTRODUCTION TO VOLUME 1

This volume gives descriptions of the publicly available
features of the UNIX+ and, therefore, the ULTRIX-11] system.
It does not attempt to provide perspective or tutorial
information upon the UNIX or the ULTRIX-11l operating system,
its facilities, or its 1mp1ementat10n. Various documents on
those topics are contained in Volume 2, the ULTRIX-11
Software Technical Description, the ULTRIX-11l Installation
Guide, and the ULTRIX-11 System Management Guide. In par—
ticular, for an overview see 'The UNIX Time-Sharing System'
by Ritchie and Thompson; for a tutorial see 'UNIX for
Beginners' by Kernighan.

Within the area it surveys, this volume attempts to Dbe
timely, complete and concise. Where the latter two objec-
tives conflict, the obvious is often left unsaid in favor of
brevity. It is intended that each program be described as
it is, not as it should be. Inevitably, this means that
various sections will soon be out of date.

The volume is divided into eight sections:

Commands

System calls

Subroutines

Special files

File formats and conventions

Games

Macro packages and language conventions
Maintenance

OO W

Commands are programs intended to be invoked directly by the
user, in contradistinction to subroutines, which are
intended to be called by the user's programs. Commands gen-
erally reside in d1rectory /bin (for binary programs) Some
programs also reside in /usr/bin, to save space in /bin.

These directories are searched automatlcally by the command
interpreter.

System calls are entries 1into the ULTRIX-11 supervisor.
Every system call has one or more C language interfaces
described in section 2. The underlying assembly language

interface, coded with opcode sys, a synonym for trap, is
given as well,

J UNIX is a trademark of AT&T Bell Laboratories.



An assortment of subroutines is available; they are
described in section 3. The primary libraries in which they
are kept are described in 1intro(3). The functions are
described in terms of C, but most will work with Fortran as
well,

The special files section 4 discusses the characteristics of
each system 'file' that actually refers to an I/0 device.
The names in this section refer to the DEC device names for

the hardware, instead of the names of the special files
themselves.

The file formats and conventions section 5 documents the
structure of particular kinds of files; for example, the
form of the output of the loader and assembler is given,
Excluded are files used by only one command, for example the
assembler's intermediate files.

Games have been relegated to section 6 to keep them from
contaminating the more staid information of section 1.

Section 7 is a miscellaneous collection of information
necessary to writing in various specialized languages: char-
acter codes, macro packages for typesetting, etc.

The maintenance section 8 discusses procedures not intended
for use by the ordinary user. These procedures often
involve use of commands of section 1, where an attempt has
been made to single out peculiarly maintenance-flavored com-
mands by marking them 1M. Much of section 8 has been super-
seded by the ULTRIX-11 System Management Guide.

Each section consists of a number of independent entries of
a page or so each. The name of the entry is in the upper
corners of its pages, together with the section number, and
sometimes a letter characteristic of a subcategory, e.qg.
graphics is 1G, and the math library is 3M. Entries within
each section are alphabetized. The page numbers of each
entry start at 1; it is infeasible to number consecutively
the pages of a document like this that is republished in
many variant forms.



All entries are based on a common format, not all of whose
subsections will always appear.

The name subsection lists the exact names of the com-
mands and subroutines covered under the entry and gives
a very short description of their purpose.

The sznogsis summarizes the use of the program being
described. A few conventions are used, particularly in
the Commands subsection:

Square brackets [ ] around an argument indicate
that the argument is optional. When an argument
is given as 'name', it always refers to a file
name.

Ellipses '...' are used to show that the previous
argument-prototype may be repeated.

A final convention is used by the commands them-
selves. An argument beginning with a minus sign
'-' is often taken to mean some sort of option-
specifying argument even if it appears in a posi-
tion where a file name could appear. Therefore,
it 1is unwise to have files whose names begin with

The description subsection discusses in detail the sub-
ject at hand.

The files subsection gives the names of files which are
built into the program.

A see also subsection gives pointers to related infor-
mation,

A diagnostics subsection discusses the diagnostic indi-
cations which may be produced. Messages which are
intended to be self-explanatory are not listed.

The bugs subsection gives known bugs and sometimes
deficiencies. Occasionally also the suggested fix is
described.

In section 2 an assembler subsection carries the assem-
bly language system interface.



At the beginning of the volume is a table of contents,
organized by section and alphabetically within each section.
There is also a permuted index derived from the table of
contents. Within each index entry, the title of the writeup
to which it refers is followed by the appropriate section
number in parentheses. This fact is important because there
is considerable name duplication among the sections, arising
principally from commands which exist only to exercise a
particular system call.

HOW TO GET STARTED

This section sketches the basic information you need to get
started on ULTRIX-11: how to log in and log out, how to com-
municate through your terminal, and how to run a program,
See 'UNIX for Beginners' in Volume 2 for a more complete
introduction to the system.

Logging in. You must call, or directly access, ULTRIX-11
from an appropriate terminal. Most hardcopy and video ter-
minals, preferably with upper and lower case, are supported.
You must also have a valid user name, which may be obtained,
together with the telephone number, from the system adminis-
trators. The same telephone number serves terminals operat-
ing at all the standard speeds. After a data connection is
established, the 1login procedure depends on what kind of
terminal you are using.

300-baud terminals: These terminals generally have a speed
switch which should be set at '300' (or '30' for 30 charac-
ters per second) and a half/full duplex switch which should
be set at full-duplex. (This switch will often have to be
changed since many other systems require half-duplex). When
a connection is established, the system types 'login:'; you
type your user name, followed by the 'return' key. If you
have a password, the system asks for it and turns off the
printer on the terminal so the password will not appear.
After you have 1logged 1in, the 'return', 'new line', or
'linefeed' keys will give exactly the same results.

1200- and 150-baud terminals: If there is a half/full
duplex switch, set it at full-duplex. When you have esta-
blished a data connection, the system types out a few gar-
bage characters (the 'login:' message at the wrong speed).
Depress the 'break' (or 'interrupt') key; this is a speed-
independent signal to ULTRIX-11/ that a different speed ter-
minal is in use. The system then will type 'login:,' this
time at another speed. Continue depressing the break key
until 'login:' appears in clear, then respond with your user
name. Terminate each line you type with the 'return' key.

Hard-wired terminals. Hard-wired terminals wusually begin

at the right speed, up to 9600 baud; otherwise the preceding
instructions apply.




For all these terminals, it is important that you type your
name in lower-case 1if possible; if you type upper-case
letters, ULTRIX-11l will assume that your terminal cannot
generate lower-case letters and will translate all subse-
quent upper-case letters to lower case.

The evidence that you have successfully logged in 1is that
the Shell program will type a '$' to you. (The Shell is
described below under 'How to run a program.')

For more information, consult stty(l), which tells how to
adjust terminal behavior, getty(8), which discusses the

login sequence in more detail, and tty(4), which discusses
terminal I/0.

Logging out. There are three ways to log out:

You can simply hang up the phone.

You can log out by typing an end-of-file 1indication
(EOT character, control-d) to the Shell. The Shell
will terminate and the 'login: ' message will appear
again.

You can also log in directly as another user by giving
a login(1l) command.

How to communicate through your terminal. When you type
characters, a gnome deep in the system gathers your charac-
ters and saves them in a secret place. The characters will
not be given to a program until you type a return (or new-
line), as described above in Logging in.

ULTRIX-11 terminal I/0 is full-duplex. It has full read-
ahead, which means that you can type at any time, even while
a program is typing at you. Of course, if you type during
output, the printed output will have the input characters
interspersed. However, whatever you type will be saved up
and interpreted 1in correct sequence. There is a limit to
the amount of read-ahead, but it is generous and not likely
to be exceeded unless the system is in trouble. When the

read-ahead limit is exceeded, the system throws away all the
saved characters.



The character 'control-u' in typed input kills all the
preceding characters in the line, so typing mistakes can be
repaired on a single line. Also, the character 'delete'
erases the last character typed. Successive uses of
'delete’' erase characters back to, but not beyond, the
beginning of the line. The 'control-u' and 'delete' can be
transmitted to a program by preceding them with '\'. (So,
to erase '\', you need two 'delete's). These conventions
can be changed by the stty(l) command.

Typing 'control-c' causes an interrupt signal, which is not
passed to programs. This signal generally causes whatever
program you are running to terminate. It is typically used
to stop a long printout that you don't want. However, pro-
grams can arrange either to ignore this signal altogether,
or to be notified when it happens (instead of being ter-
minated). The editor, for example, 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 file being edited.

The quit signal is generated by typing the ASCII FS charac-
ter. FS appears many places on different terminals, most
commonly as control-\.) It not only causes a running program
to terminate but also generates a file with the core image
of the terminated process. Quit is useful for debugging.

Besides adapting to the speed of the terminal, ULTRIX-11
tries to be intelligent about whether you have a terminal
with the newline function or whether it must be simulated
with carriage-return and line-feed. 1In the latter case, all
input carriage returns are turned to newline characters (the
standard line delimiter) and both a carriage return and a
line feed are echoed to the terminal. If you get into the
wrong mode, the stty(l) command will rescue you.

Tab characters are used freely in ULTRIX-11 source programs.
If your terminal does not have the tab function, you can
arrange to have them turned into spaces during output, and
echoed as spaces during input. The system assumes that tabs
are set every eight columns. Again, the stty(l) command
will set or reset this mode. Also, the command tabs(l) will
set the tab stops automatically on many terminals.



How to run a program; the Shell. When you have success-
fully 1logged in, a program called the Shell is listening to
your terminal. The Shell reads typed-in lines, splits them
up into a command name and arguments, and executes the com-
mand. A command is simply an executable program. The Shell
looks first in your current directory (see below) for a pro-
gram with the given name, and if none is there, then 1in a
system directory. There 1is nothing special about system-
provided commands except that they are kept in a directory
where the Shell can find them.

The command name is always the first word on an input line;

it and 1its argquments are separated from one another by
spaces.

When a program terminates, the Shell will ordinarily regain

control and type a '$' at you to indicate that it is ready
for another command.

The Shell has many other capabilities, which are described
in detail in section sh(1l).

The current directory. ULTRIX-11 has a file system
arranged 1n a hierarchy of directories. When the system
administrator gave you a user name, he also created a direc-
tory for you (ordinarily with the same name as your user
name). When you log in, any file name you type is by
default in this directory. Since you are the owner of this
directory, you have full permission to read, write, alter,
or destroy its contents. Permissions to have your will with
other directories and files will have been granted or denied
to you by their owners. As a matter of observed fact, few
ULTRIX-11 users protect their files from destruction, let
alone perusal, by other users.

To change the current directory (but not the set of permis-
sions you were endowed with at login) use cd(1).



Path names. To refer to files not in the current direc-
tory, you must use a path name. Full path names begin with
'/', the name of the root directory of the whole file sys-
tem. After the slash comes the name of each directory con-
taining the next sub-directory (followed by a '/') until
finally the file name is reached. For example,
/usr/lem/filex refers to the file filex in the directory
lem; lem 1is itself a subdirectory of usr; usr springs
directly from the root directory.

If your current directory has subdirectories, the path names
of files therein begin with the name of the subdirectory
with no prefixed '/'.

A path name may be used anywhere a file name is required.

Important commands which modify the contents of files are
cp(1), mv(1l), and rm(1l), which respectively copy, move (i.e.
rename) and remove files. To find out the status of files
or directories, use 1ls(l). See mkdir(1l) for making direc-
tories and rmdir (in rm(1)) for destroying them.

For a fuller discussion of the file system, see 'The UNIX
Time-Sharing System,' by Ken Thompson and Dennis Ritchie and
Chapter 1 of the 'ULTRIX-11 System Management Guide'. It
may also be wuseful to glance through section 2 of this
manual, which discusses system calls, even if you don't
intend to deal with the system at that level.

Writing a program. To enter the text of a source program
into a ULTRIX-11 file, use the editor ed(1l). The three
principal languages in ULTRIX-11 are provided by the C com-
piler cc(1), the Fortran compiler £77(1), and the assembler
as(1l). After the program text has been entered through the
editor and written on a file, you can give the file to the
appropriate language processor as an argument. The output
of the language processor will be left on a file in the
current directory named 'a.out'. (If the output is pre-
cious, wuse mv to move it to a less exposed name soon.) If
you wrote in assembly language, you will probably need to
load the program with library subroutines; see 1d(1). The
other two language processors call the loader automatically.

When you have finally gone through this entire process
without provoking any diagnostics, 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 1line
just as system programs do, see exec(2).



Text processing. Almost all text is entered through the
editor ed(1). The commands most often used to write text on
a terminal are: cat, pr, roff and nroff, all in section 1.

The cat command simply dumps ASCII text on the terminal,
with® no processing at all. The pr command paginates the
text, supplies headings, and has a facility for multi-column
output. Nroff is an elaborate text formatting program.
Used naked, it requires careful forethought, but for ordi-
nary documents it has been tamed; see ms(7). Roff is a

simpler text formatting program, and requirEE somewhat less
forethought.

Troff prepares documents for a Graphics Systems photo-
typesetter; it 1is very similar to nroff, and often works
from exactly the same source text. It was used to produce
this manual.

Status inquiries. Various commands exist to provide you
with useful information. Who(1l) prints a list of users
presently logged in. Date(1l) prlnts the current time and
date. Ls(l) will list the files in your directory or give
summary information about particular files.

Surprises. Certain commands provide inter-user communica-
tion. Even if you do not plan to use them, it would be well
to learn something about them, because someone else may aim
them at you.

To communicate with another wuser currently logged in,
write(l) is wused; mail(1l) will leave a message whose pres-
ence will be announced to another user when he next logs in.
The write-ups 1in the manual also suggest how to respond to
the two commands if you are a target.

When you log in, a message-of-the-day may greet you before
the first '$'.

CONVERTING FROM THE 6TH EDITION

There follows a catalogue of significant, mostly incompati-
ble, changes that will affect old users converting to the
7th edition. No attempt is made to list all new facilities,
or even all minor, but easily spotted changes, just the bare

essentials without which it will be almost impossible to do
anything.

Addressing files. Byte addresses in files are now long
(32-bit) integers. Accordingly seek has been replaced by
lseek(2) Every program that contains a seek must be modi-
fied. sStat and fstat(2) have been affected similarly, since
file lengths are now 32- rather than 24-bit quantities.
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Assembly language. System entry points are no longer built
in symbols. Their values must be obtained from
/usr/include/sys.s, see intro(2). All system calls modify
r0. This means that sequences like

mov file,r0
sys lseek,0,0,2
sys write,buf,n

will no longer work. (In fact, lseek now modifies rl as
well, so be doubly cautious.)

The sleep(2) entry point 1is gone; see the more general
facility, alarm, plus pause.

Few library functions have assembly language entry points
any more. You will have to simulate the C calling sequence.

Stty and gtty. These system calls have been extensively
altered, see ioctl(2) and tty(4).

Archive files. The format of files produced by ar(1) has
been altered. To convert to the new style, use arcv(l).

C lanquage, lint. The official syntax for initialization
requires an equal sign = before an initializer, and brackets
{ } around compound initial values; arrays and structures
are now initialized honestly. Two-address operators, such
as =+ and =-, are now written += and -= to avoid ambigui-
ties, although the o0ld style is still accepted. You will
also certainly want to learn about

long integers

type definitions

casts (for type conversion)

unions (for more honest storage sharing)

#include <filename> (which searches in standard places)

The program lint(1l) checks for obsolete syntax and does
strong type checking of C programs, singly or in groups that
are expected to be loaded together. It is indispensable for
conversion work.

Fortran. The old fc is replaced by f77, a true compiler
for Fortran 77, compatible with C.” There are substantial

changes in the language; see 'A Portable Fortran 77 Com-
piler' in Volume 2,
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Stream editor. The program sed(1l) is adapted to massive,
repetitive editing jobs of the sort encountered in convert-
ing to the new system. It is well worth learning.

Standard 1/0. The old fopen, getc, putc complex and the
old -1p package are both dead, and even getchar has changed.
All have been replaced by the clean, highly efficient,
stdio(3) package. The first things to know are that

etchar(3) returns the integer EOF (-1), which is not a pos-
sible byte value, on end of file, that 518-byte buffers are
out, and that there is a defined FILE data type.

Make. The program make(l) handles the recompilation and
loading of software in an orderly way from a 'makefile'
recipe given for each piece of software. It remakes only as
much as the modification dates of the input files show is
necessary. The makefiles will guide you 1in building your
new system.

Shell, chdir. F. L. Bauer once said Algol 68 1is the
Everest that must be climbed by every computer scientist
because it is there. So it is with the shell for ULTRIX-11
users. Everything beyond simple command invocation from a
terminal is different. Even chdir is now spelled cd. You
will want to study sh(l) long and hard.

Debugging. Adb(1) is a far more capable replacement for
the debugger db. The first-time user should be especially
careful about distinguishing / and ? in adb commands, and
watching to make sure that the x whose value he asked for is
the real x, and not just some absolute location equal to the
stack offset of some automatic x. You can always use the
"true' name, _x, to pin down a C external variable.

Dsw. This little-known, but indispensable facility has been
taken over by rm -ri.

Boot procedures. Needless to say, these are all different.
For further information, read Chapter 3 in the 'ULTRIX-11
System Management Guide'
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comb(l)..... ...combine SCCS deltas
comm(l)........select or reject lines common to two sorted files
cpio(l)........copy file archives in and out
csf(lm)........simplify special file creation
csh(l).........a shell (command interpreter) with C-like syntax
ctags(l).......create a tags file

cu_v7m(lc).....call UNIX (VM version)
custat_v7m(lc).call UNIX (V7M version); see cu_v7m(1)
cut(1).........cut out selected fields of each line of a file
date(l)........print and set the date
dc(l).¢..c.....desk calculator

dcheck(lm).....file system directory consistency check
dcopy(lm)......copy file systems for optimal access time
dd(1)......... .convert and copy a file
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delta(l)....... make a delta (change) to an SCCS file

deroff(1l)......remove nroff, troff, tbl and eqgn constructs

df(lm).........disk free

diff(l)........differential file comparator

diff3(1).......3-way differential file comparison

du(l)..........summarize disk usage

dump(lm).......incremental file system dump

dumpdir(lm)....print the names of files on a dump tape

echo(l)........echo arguments

ed(l)..........text editor

edit(l)........text editor; see ex(1)

egrep(l).......search a file for a pattern; see grep(1l)

eqn(l).........typeset mathematics

ex(l)..........text editor

expr(l)........evaluate arguments as an expression

£77(1).........Fortran 77 compiler

factor(1l)......factor a number, generate large primes

false(l).......provide truth values; see true(l)

fgrep(l).......search a file for a pattern; see grep(1l)

file(l)........determine file type

find(l)........find files

finger(l)......user information lookup program

fpsim(1lm)......report or change the status of floating point
simulation

from(l)........who is my mail from?

fsck(lm).......file system consistency check and interactive repair

fsdb(lm).......file system debugger

get(l).........get a version of an SCCS file

graph(lg)......drav a graph

grep(l)........search a file for a pattern

help(1l)........ask for help

hostname(1l)....set or print name of current host system

icheck(lm).....file system storage consistency check

intro(l).......introduction to commands

iostat(lm).....report I/0 statistics

ipatch(lm).....print/modify contents of an inode

join(l)........relational database operator

kill(l)........terminate a process with extreme prejudice

labelit(1).....copy file systems with label checking; see volcopy(1)

1ld(1)..........loader

learn(1l).......computer aided instruction about UNIX

lex(l).........generator of lexical analysis programs

lint(1)........a C program verifier

In(1l)..........make a link

login(l).......sign on

logins(lm).....enable user logins

look(1l)........find lines in a sorted list

lookbib(1).....find and insert literature references in documents;
see refer(1)

lorder(l)......find ordering relation for an object library

1pq(1l).........show lineprinter queue

lpr(l).........line printer spooler

lprm(l)........delete jobs from the lineprinter queue

lpset(1lm)......set line printer parameters
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1s(1)....cc....1list contents of directory
mll(l).........Macro-11 assembler for UNIX
mé(l)..ecce....macro processor
mail(l)........send or receive mail among users
mail(l)........send and receive mail
make(l)........maintain program groups
man{(l).........print sections of this manual
memstat(1lm)....print memory usage map
mesg(l)........permit or deny messages
mkconf(1lm).....generate configuration tables
mkdir(l).......make a directory
mkfs(lm)....... construct a file system
mknod(1lm)......build special file
mkstr(l).......create an error message file by massaging C source
more(l)........file perusal filter for crt viewing
mount(lm)......mount and dismount file system
msf(l).eeeoenss simplify special file creation; see csf(1l)
mv(l)eeeeeees..move or rename files and directories
ncheck(1lm).....generate names from i-numbers
negn(l)........typeset mathematics; see eqn(1)
newgrp(l)......log in to a new group
nice(l)........run a command at low priority
nm(l)....... ...print name list
nohup(l).......run a command at low priority; see nice(1l)
nroff(l).......text formatting and typesetting
od(l)eeeeeees..0ctal dump
osload(lm).....load optional software on Micro/PDP-11
page(l)..ceeens file perusal filter for crt viewing; see more(l)
passwd(l)......change login password
paste(l).......merge same lines of several files or subsequent
lines of one file
pcc(l)eeeeee...C compiler; see cc(1)
plot(1lg).......graphics filters
pr(l)..........print file
prep(l)........ prepare text for statistical processing
primes(l)......factor a number, generate large primes;
see factor(1l)
printenv(l)....print out the environment
prof(l)........display profile data
prs(l).........print an SCCS file
ps(l)..........process status
pstat(lm)......print system facts
ptx(l).........permuted index
pwd(l).........working directory name
quot(lm).......summarize file system ownership
ranlib(l)......convert archives to random libraries
rasize(lm).....report on MSCP disk partition sizes
ratfor(l)......rational Fortran dialect
refer(l).......find and insert literature references in documents
renice(l)......0oppress running processes
reset(l).......set terminal modes; see tset(l)
restor(lm).....incremental file system restore
rev(l).eeeennnn reverse lines of a file
rm(l).ceeeee...remove (unlink) files
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rmdel(1)....... remove a delta from an SCCS file
rmdir(1l).......remove (unlink) files; see rm(1)
roff(l)........format text
rx2fmt(1lm).....format RX02 floppy diskettes
sa(lm).........system accounting
sact(l)........print current SCCS file editing activity
sccsdiff(1l)....compare two versions of an SCCS file
script(1l)......make typescript of terminal session
sed(l).........stream editor
sh(l)..........command language
size(l)........size of an object file
sleep(l).......suspend execution for an interval
sort(l)........sort or merge files
spell(1l).......find spelling errors
spellin(l).....find spelling errors; see spell(1)
spellout(1l)....find spelling errors; see spell(1l)
spline(1g)..... interpolate smooth curve
split(1l)....... split a file into pieces
strings(l).....find the printable strings in an object, or
other binary file
strip(l).......remove symbols and relocation bits
struct(1l)...... Structure Fortran programs
stty(l)........ set terminal options
su(l)..........substitute user id temporarily
sum(1l).........sum and count blocks in a file
sync(1lm).......update the super block
sysgen(1lm).....ULTRIX-11 system generation
tabs(1l)........set terminal tabs

tail(l)..... -..deliver the last part of a file
tar(1l)......... tape archiver
tbl(1).........format tables for nroff or troff
te(l).ooa...... phototypesetter simulator
ted(1l)......... interactive

tee(l).........pipe fitting

test(l)........ condition command

time(l)........time a command
tip(lc)........connect to a remote system
tk(l)..........paginator for the Tektronix 4014
touch(1l).......update date last modified of a file
tp(l)..........manipulate tape archive
tr(l)..........translate characters
troff(l).......text formatting and typesetting

true(l)........ provide truth values
tset(1l)........ set terminal modes
tsort(l).......topological sort

tss(1lm)..... --.list TTY structure assignments

tty(l).........get terminal name

ul(l)..........do underlining

umount (1)......mount and dismount file system; see mount(1)
unget(1l).......undo a previous get of an SCCS file
uniq(l)........report repeated lines in a file
units(1l).......conversion program

usat(l)........ULTRIX-11 System Acceptance Test
users(l).......compact list of users who are on the system
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uucp(lc).......unix to unix copy

uulog(lc)......unix to unix copy; see uucp(l)

uux(lc)........unix to unix command execution

val(l).........validate ScCs file

vc(l)eeeeeess..version control

vi(l).eveeo....Screen oriented (visual) display editor
based on ex

volcopy(lm)....copy file systems with label checking

wait(l)........await completion of process

wall(lm).......write to all users

wc(l)eeeveesss.word count

what(1l)........identify SCCS files

who(l).........who is on the system

whoami(1l)......print effective current user id

write(l).......write to another user

xstr(l)........extract strings from C programs to implement
shared strings

yacc(l)........yet another compiler-compiler

zaptty(lm).....run a program without a controlling terminal.
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SECTION 2. SYSTEM CALLS

access(2)......determine accessibility of file
acct(2)........turn accounting on or off
alarm(2).......schedule signal after specified time
break(2).......change core allocation; see brk(2)
brk(2).........change core allocation
chdir(2).......change default directory
chmod(2).......change mode of file
chown(2).......change owner and group of a file
chroot(2)......change default directory; see chdir(2)
close(2).......close a file
creat(2).......create a new file
dup(2).........duplicate an open file descriptor
dup2(2)........duplicate an open file descriptor; see dup(2)
environ (2)....execute a file; see exec(2)
errno(2).......introduction to system calls and error numbers
exec(2)........execute a file
exece(2).......execute a file; see exec(2)
execl(2).......execute a file; see exec(2)
execle(2)......execute a file; see exec(2)
execlp(2)......execute a file; see exec(2)
execv(2).......execute a file; see exec(2)
execve(2)......execute a file; see exec(2)
execvp(2)......execute a file; see exec(2)
exit(2)........terminate process
fork (2).......spawn new process
fperr(2).......get floating point error status
fpsim(2).......report or change the status of floating point
simulation
fstat(2).......get file status; see stat(2)
ftime(2).......get date and time; see time(2)
getegid(2).....get user and group identity; see getuid(2)
geteuid(2).....get user and group identity; see getuid(2)
getgid(2)......get user and group identity; see getuid(2)
getpgrp(2j)....set/get process group; see setpgrp(2)
getpid(2)......get process identificatjion
getppid (2)....get process identification; see getpid(2)
getuid(2)......get user and group identity
ghostname(2)...get/set name of current host
gtty(2)........control device; see ioctl(2)
indir(2).......indirect system call
intro(2).......introduction to system calls and error numbers
ioctl(2).......control device
kill (2).......send signal to a process
killpg(2j).....send signal to a process or a process group
link(2)........1link to a file
lock(2)........lock a process in primary memory
lseek(2).......move read/write pointer
mknod(2).......make a directory or a special file

DL
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mount(2).......mount or remove file system
nice(2)........set program priority
nostk(2).......allow process to manage its own stack
open(2)........open for reading or writing
pause(2).......stop until signal
phys(2)........allow a process to access physical addresses
pipe(2)........create an interprocess channel
profil(2)......execution time profile

ptrace (2).....process trace

read(2)........read from file

renice(2)......set program priority

sbrk(2)........ change core allocation; see brk(2)
setgid(2)......set user and group ID; see setuid(2)
setpgrp(2j)....set/get process group
setuid(2)......set user and group ID
shostname(2)...get/set name of current host; see ghostname(2)
signal(2)......catch or ignore signals
sigsys(2j).....catch or ignore signals
stat(2)........get file status

stime(2).......set time

stty(2)........control device; see ioctl(2)
sync(2)........update super-block
tell(2)........move read/write pointer; see lseek(2)
time(2)........get date and time

times(2).......get process times

umask(2).......set file creation mode mask
umount(2)......mount or remove file system; see mount(2)
unlink(2)......remove directory entry
utime(2)....... set file times

wait(2)........wait for process to terminate
wait2(2j)......wait for process to terminate
write(2)....... write on a file

zaptty(2)......zap the controlling tty
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SECTION 3. SUBROUTINES

abort(3).......generate IOT fault
abs(3).........integer absolute value
acos(3)........trigonometric functions; see sin(3m)
asctime(3).....convert date and time to ASCII; see ctime(1l)
asin(3)........trigonometric functions; see sin(3m)
assert(3x).....program verification
atan(3)........trigonometric functions; see sin(3m)
atan2(3).......trigonometric functions; see sin(3m)
atof(3)........convert ASCII to numbers
atoi(3)........convert ASCII to numbers; see atof(3)
atol(3)........convert ASCII to numbers; see atof(3)
cabs(3)........euclidean distance; see hypot (3m)
calloc(3)......main memory allocator; see malloc(3)
ceil(3)....... .absolute value, floor, ceiling functions;
see floor (3m)
clearerr(3)....stream status inquiries; see ferror(3)
cos(3).........trigonometric functions; see sin(3m)
cosh(3)........hyperbolic functions; see sinh(3m)
crypt(3).......a one way hashing encryption algorithm
ctime(3).......convert date and time to ASCII
curses(3)......screen functions with "optimal" cursor motion
dbminit(3).....data base subroutines; see dbm(3x)
delete(3)......data base subroutines; see dbm(3x)
ecvt(3)........output conversion
edata(3).......last locations in program; see etext(3)
encrypt(3).....a one way hashing encryption algorithm;
see crypt(3)
end(3).........last locations in program
endgrent(3)....get group file entry; see getgrent(3)
endpwent(3)....get password file entry; see getpwent(3)
etext(3).......last locations in program
exp(3m)........exponential, logarithm, power, square root
fabs(3)........absolute value, floor, ceiling functions;
see floor (3m)
fclose(3s).....close or flush a stream
fcvt(3)........output conversion; see ecvt(3)
fdopen(3)......open a stream; see fopen(3s)
feof(3)........stream status inquiries; see ferror(3)
ferror(3s).....stream status inquiries
fetch(3).......data base subroutines; see dbm(3x)
fflush(3)......close or flush a stream; see fclose(3s)
fgetc(3).......get character or word from Stream; see getc(3s)
fgets(3).......get a string from a stream; see fgets(3m)
fileno(3)......stream status inquiries; see ferror(3)
firstkey(3)....data base subroutines; see dbm(3x)
floor(3m)......absolute value, floor, ceiling functions
fopen(3s)......open a stream
fprintf(3).....formatted output conversion; see printf(3s)
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fputc(3).......put character or word on a stream; see putc(3s)
fputs(3).......put a string on a stream; see puts(3s)
fread(3s)......buffered binary input/output
free(3)........main memory allocator; see malloc(3)
freopen(3).....open a stream; see fopen(3s)
frexp(3).......split into mantissa and exponent
fscanf(3)......formatted input conversion; see scanf(3s)
fseek(3s)......reposition a stream
ftell(3).......reposition a stream; see fseek(3s)
fwrite(3)......buffered binary input/output; see fread(3s)
gcd(3)...¢.....multiple precision integer arithmetic;

see mp(3x)
gcvt(3)........0output conversion; see ecvt(3)
getc(3s).......get character or word from stream
getchar(3)..... get character or word from stream; see getc(3s)
getenv(3)......value for environment name
getgrent(3)....get group file entry
getgrgid(3)....get group file entry; see getgrent(3)
getgrnam(3)....get group file entry; see getgrent(3)
getlogin(3)....get login name
getpass(3).....read a password
getpw(3).......get name from UID
getpwent(3)....get password file entry
getpwnam(3)....get password file entry; see getpwent(3)
getpwuid(3)....get password file entry; see getpwent(3)
gets(3s).......get a string from a stream
getw(3)........get character or word from stream;

see getc(3s)
gmtime(3)...... convert date and time to ASCII; see ctime(1l)
hypot(3m)......euclidean distance
index(3).......string operations; see string(3)
intro(3).......introduction to library functions
intro(3j)......summary of job control facilities
isalnum(3).....character classification; see ctype(3)
isalpha(3).....character classification; see ctype(3)
isascii(3).....character classification; see ctype(3)
isatty(3)......find name of a terminal; see ttyname(3)
iscntrl(3).....character classification; see ctype(3)
isdigit(3).....character classification; see ctype(3)
islower(3).....character classification; see ctype(3)
isprint(3).....character classification; see ctype(3)
ispunct(3).....character classification; see ctype(3)
isspace(3)..... character classification; see ctype(3)
isupper(3).....character classification; see ctype(3)
itom(3)........multiple precision integer arithmetic;

see mp(3x)
jo(3m).........bessel functions
j1(3)..........bessel functions; see j0(3m)
jn(3)..........bessel functions; see j0(3m)
13tol(3).......convert between 3-byte integers and long integers
ldexp(3).......split into mantissa and exponent; see frexp(3)
localtime(3)...convert date and time to ASCII; see ctime(l)
log(3).........exponential, logarithm, power, square root;

see exp(3m)
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logl0(3).......exponential, logarithm, power, square root;
see exp(3m)
longjmp(3).....non-local goto; see setjmp(3)
1tol3(3).......convert between 3-byte integers and long integers;
see 13tol(3)
madd (3).......multiple precision integer arithmetic; see mp(3x)
malloc(3)......main memory allocator
mdiv(3)........multiple precision integer arithmetic; see mp(3x)
min(3).........multiple precision integer arithmetic; see mp(3x)
mktemp(3)......make a unique file name; see malloc(3)
modf(3)........split into mantissa and exponent; see frexp(3)
monitor(3).....prepare execution profile
mout(3)........multiple precision integer arithmetic; see mp(3x)
msub(3)........multiple precision integer arithmetic; see mp(3x)
mult(3)........multiple precision integer arithmetic; see mp(3x)
nextkey(3).....data base subroutines; see dbm(3x)
nlist(3).......get entries from name list
pclose(3)......initiate I/0 to/from a process; see popen(3s)
perror(3)......system error messages
pkclose(3).....packet driver simulator; see pkopen(3)
pkfail(3)......packet driver simulator: see pkopen(3)
pkopen(3)......packet driver simulator
pkread(3)......packet driver simulator; see pkopen(3)
pkwrite(3).....packet driver simulator; see pkopen(3)
plot(3x).......graphics interface
popen(3s)......initiate I/0 to/from a process
pow(3).........exponential, logarithm, power, square root;
see exp(3m)
pow(3).........multiple precision integer arithmetic; see mp(3x)
printf(3s).....formatted output conversion
putc(3s).......put character or word on a stream
putchar(3).....put character or word on a stream; see putc(3s)
puts(3s).......put a string on a stream
putw(3)........put character or word on a stream; see putc(3s)
gsort(3).......quicker sort
rand(3)........random number generator
realloc(3).....main memory allocator; see malloc(3)
rewind(3)......reposition a stream; see fseek(3s)
rindex(3)......string operations; see string(3)
rpow(3)........multiple precision integer arithmetic; see mp(3x)
scanf(3s)......formatted input conversion
setbuf(3s).....assign buffering to a stream
setgrent(3)....get group file entry; see getgrent(3)
setjmp(3)......non-local goto
setpwent(3)....get password file entry; see getpwent(3)
sighold(3).....manage signals; see sigset(3j)
sigignore(3)...manage signals; see sigset(3j)
signal(3)......manage signals; see sigset(3j)
sigpause(3)....manage signals; see sigset(3j)
sigrelse(3)....manage signals; see sigset(3j)
sigset(3j).....manage signals
sin(3m)........trigonometric functions
sinh(3m).......hyperbolic functions
sleep(3).......suspend execution for interval
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sprintf(3).....formatted output conversion; see printf(3s)
sqrt(3)........exponential, logarithm, power, square root;
see exp(3m)

srand(3).......random number generator; see rand(3)
sscanf(3)......formatted input conversion; see scanf(3s)
stdio(3s)......standard buffered input/output package
store(3).......data base subroutines; see dbm(3x)
strcat(3)......string operations; see string(3)
strcmp(3)......string operations; see string(3)

strcpy(3)......string operations; see string(3)

strlen(3)......string operations; see string(3)

strncat(3).....string operations; see string(3)

strncmp(3)..... string operations; see string(3)

strncpy(3).....string operations; see string(3)

swab(3)........swap bytes

sys_errlist(3).system error messages; see perror(3)

sys_nerr(3)....system error messages; see perror(3)

system(3)...... issue a shell command

tan(3).........trigonometric functions; see sin(3m)

tanh(3)........hyperbolic functions; see sinh(3m)

tgetent(3).....terminal independent operation routines;
see termlib(3)

tgetflag(3)....terminal independent operation routines;
see termlib(3)

tgetnum(3).....terminal independent operation routines;
see termlib(3)

tgetstr(3).....terminal independent operation routines;
see termlib(3)

tgoto(3)....... terminal independent operation routines;
see termlib(3)

timezone(3)....convert date and time to ASCII; see ctime(1l)

tputs(3).......terminal independent operation routines;
see termlib(3)

ttyname(3).....find name of a terminal

ttyslot(3)..... find name of a terminal; see ttyname(3)

ungetc(3s).....push character back into input stream

y0(3)..........bessel functions; see j0(3m)

yl(3)..........bessel functions; see jO0(3m)

yn(3)..........bessel functions; see jO0(3m)



12 Table of Contents

SECTION 4. SPECIAL FILES

cat(4).........phototypesetter interface

dhdm(4)........DM11-BB (modem controller for DH11); see dh(4)

dn(4)..........DN-11 ACU interface

dp(4)..........DU-11 201 data-phone interface; see du(2)

du(4)..........DU-11 201 data-phone interface

hj(4)..........Third RH11/RH70 massbus disk controller; see hp(4)

hk(4)..........RK611/RK06, RKO7 moving-head disk

hm(4)..........Second RH11/RH70 massbus disk controller; see hp(4)

hs(4)..........RH11/RH70 - RS03, RS04 fixed-head disk

ht(4)..........RH11/RH70 - TM02/3 magtape controller

hx(4)..........RX211/RX02 floppy disk

kmem(4)........core memory; see mem(4)

1p(4)..........1line printer

mem(4).........core memory

ml(4)..........RH11/RH70 - ML1l solid state disk

newtty(4)......summary of the 'new' tty driver

null(4)........data sink

pk(4)..........packet driver

ra(4)..........UDA50/RA60, RA80, RA81 winchester disks;

ra(4)..........UDA50/RA60, RA80, RAB1 winchester disks

rc(4)..........KLESI/RC25 winchester disk; see ra(4)

rd/rx(4).......RQDX1/RD51/RD52 winchester disk and RX50 floppy disk;
see raf(4)

rk(4)..........RK11/RK03 or RKO5 disk

ri(4)..........RL11/RLO1l or RLO2 disk

rp(4)..........RP11/RP02 or RPO3 moving-head disk

tc(4)..........TC11/TUS6 DECtape

tm(4)..........TM11 - TU10/TE10/TSO3 800 BPI magtape interface

ts(4)..........TS11/TSV05 1600 BPI magtape interface

ts(4)..........TS11/TSV05/TU80/TK25 1600 BPI magtape interface

tty(4).........general terminal interface
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SECTION 5. FILE FORMATS AND CONVENTIONS

a.out(5).......assembler and link editor output
acct(5)........execution accounting file
ar(5)..¢ee.....archive (library) file format
core(5)........format of core image file

cpio(5)ceennnns format of cpio archive
ddate(5).......incremental dump format; see dump(5)
dir(5).eeeeesss format of directories
dump(5)........ incremental dump format

environ(5).....user environment
filsys(5)......format of file system volume
fl1blk(5).......format of file system volume; see filsys(5)
fstab(5).......file system table
gettytab(5)....terminal configuration data base
group(5).......group file

ino(5)...... ...format of file system volume; see filsys(5)
mtab(5)........mounted file system table
passwd(5)......password file
phones(5)......remote host phone number data base
plot(5)........graphics interface
printcap(5)....printer capability data base
remote(5)......remote host description file
sccsfile(5)....format of an sccs file
tar(5).........tape archive format
termcap(5).....terminal capability data base
tp(5)..........DEC/mag tape formats
ttys(5)........terminal initialization data
ttytype(5).....terminal type data
types(5).......primitive system data types
utmp(5)ceveeen. login records

wtmp(5)........ login records; see utmp(5)
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SECTION 6. GAMES

arithmetic(6)..provide drill in number facts
backgammon(6)..the game

banner(6)......make long posters
bcd(6).........convert to antique media
bj(6)..........the game of black jack
checkers(6)....game

chess(6).......the game of chess
ching(6).......the book of changes and other
cubic(6)...... .tic-tac-toe
fortune(6).....the book of changes and other
hangman(6).....word games
maze(6)........generate a maze problem
moo(6).........guessing game
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words(6).......word games
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hier(7)........file system hierarchy
man(7).........macros to typeset manual

ms(7)..........macros for formatting manuscripts
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lpd(8).........1line printer daemon
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3-way differential file......diff3(1)
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ASCII...ceeevveeoonsssassssescCtime(3)
ASCII character s€t..........ascii(7)
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DECLAP€.ceeeccsass ceeeeeseeaatc(d)
DN-11 ACU interface..........dn(4)
DU-11 201 data-phone.........du(4)
Fortran 77 compiler..........£77(1)
Fortran dialect.....eceeeso..ratfor(l)
Fortran programsS.............Struct(1)
IDieececocnns ceeeeeeso.SetUuid(2)
I/0 buffer uUsage€...ceees. ....bufstat(1lm)
I/0 statisticS.ceeeens ceeeecssiostat(lm)
I/0 to/from a procesS........popen(3s)
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ML1l solid state disk........ml(4)
MSCP disk partition sizes....rasize(1lm)
Macro-11 assembler for.......ml1(1)
Micro/PDP-1l...cceeececss «...0sload(1lm)
RA80, RA81 winchester........ra(4)
RA81 winchester disksS........ra(4)
RH11/RH70 - ML1ll solid.......ml(4)
RH11/RH70 - RS03, RS04.......hs(4)
RH11/RH70 - TM02/3...........ht(4)
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RK11/RK03 or RKO05 disk.......rk(4)
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system
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convert to
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manipulate tape
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copy file
convert
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RX211/RX02 floppy disk.......hx(4)
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ULTRIX-11 System.... ..usat(1l)
ULTRIX-11 system.............sysgen(1lm)
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UNIX..... cecesssesamll(l)
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UNIX (original V7............cu_v7(lc)
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administer SCCS.....vve0vee...admin(1)
affixes.... ceeeessse..basename(1)
aided instruction about......learn(1l)
algorithm........ cesessessss.Crypt(3)
allocation..ieieeeeeeneeenssbrk(2)
allocator....veeeeeeeeeness..malloc(3)
AnalysiS..iieeeeeeecneeseeass.cdal(lm)
analysis programsS............lex(1)
antique medid...eeeeeeeees...bcd(6)
arbitrary-precision..........bc(1)
archive.........icevevveeee..Ccpio(5)
archive..iiieeeieeeenneeeneasatp(l)
archive and library..........ar(l)
archive format..... .tar(5)
archive (library) file.......ar(5)
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ArgumentS....ceeeee cessesesss.echo(l)
arguments as @N.eeeessceesss.Xpril)
arithmetiC..eececececcsccess.mp(3x)
arithmetic language..........bc(l)

as an expressSioN......ecc.....€xpr(l)

ask for help.cceeveeeeeeessa.help(l)
assembler....eeceeseccasessssas(l)
assembler and link editor....a.out(5)
assembler for UNIX......o....ml1(1)
assign buffering to a........setbuf(3s)
assignments... ceeeesstss(lm)

at a later time.....eeeeeeo..at(l)

at low priority.....ec.......nice(l)
await completion of..........wait(1)
bas€.seecenoncnas ...gettytab(5)
DASE.eeeeeennnans .. .phones(5)
DaSe..vveieeteneeeeceseeeesssprintcap(5s)
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big diff.... eeo.bdiff(1)
binary, file...iviteeeeeeeeso.strings(l)
binary input/output..........fread(3s)
black jaCK.eeeeeeeooooaecenss bj(6)
block....... ceteecessssccessssSync(lm)
bloCK. e eeeeeeseeeneeseeseesssupdate(8)
blocks in a file..vvveeeeess.sum(l)
book of changes and other....ching(6)
buffer usage€.....eeeceeee....bufstat(1im)
buffered binary.... ee...fread(3s)
buffered input/output........ stdio(3s)
buffering to a stream........setbuf(3s)
build special file...........mknod(1lm)

bytes...... ceeseccssssesassss.SWab(3)
calculatOr..ceeeeeees ceeesesadc(l)
calendar....ceeeeeeeeees ces..cal(l)
CAll.veeeeeeeeeaoeseonnnnaesoindir(2)
call UNIX (V7M version)...... cu v7m(1lc)
call UNIX (original V7..... ..cu_v7(1lc)
calls and error numbers......errno(2)

calls and error numbers......intro(2)

capability data base......... printcap(5)
capability data base..... ....termcap(5)
catch or ignore signals......signal(2)
catch or ignore signals...... sigsys(2j)
catenate and print........ ...cat(1)
ceiling functions............floor(3m)

change core allocation.......brk(2)
change default directory..... chdir(2)
change default login.........chsh(1l)
change finger entry..........chfn(1l)
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file systems with label
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time a

run a
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a shell

introduction to
execute
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select or reject lines

differential file

3-way differential file
C

Fortran 77
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await
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change
change
change
change
change

login password........passwd(1)
mode.......coe000vv...chmod(1)
mode of file..........chmod(2)
owner and group.......chog(1l)
owner and group of....chown(2)
owner Or group........chown(1l)
root directory........chroot(1)
the delta.............cdc(l)
change the status of.........fpsim(1lm)
change the status of.........fpsim(2)
(change) to an/..............delta(1)
change working directory.....cd(1)
changes and other cookies....ching(6)
channel............ivcvvve....pipe(2)
character back into input....ungetc(3s)
character classification.....ctype(3)
character definitions for....eqnchar(7)
character or word from.......getc(3s)

character or word on a.......putc(3s)
character set.......... ceese.ascii(7)
characters........ ceeseesenesatr(l)
check.........ciivvveeenne...dcheck(1m)
check..v.ovevunn. ceceessessessicheck(1m)
check and interactive/.......fsck(1m)
checking......... ceeeessseca.labelit(1)

checking.... ...volcopy(1lm)
chess....... ceecssssess.Chess(6)
classification...............ctype(3)
clear i-node......cvevveuv...clri(lm)
clock daemon.........cvv.....cron(8)
close a file..... cseess.Close(2)
close or flush a stream......fclose(3s)
collect system diagnostic....dmesq(8)
combine SCCS...... ..comb(1)
command.......... «...System(3)
command. «ooesees.. ceeess..test(l)
command.... ceees.time(l)
command at low priority...... nice(1)
command executioN............uux(1lc)
(command interpreter)........csh(1)
command language.............sh(l)
commands..... et .. intro(1l)
commands at a later time..... at(1l)
commentary of an/.......
common to two sorted/.......
compact list of users who....users(1)
comparator.,... ceesediff (1)
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compare two files....... cesoocmp(l)
compare two versions of......sccsdiff(1)
COMPAriSON. e eeteeessnnansas ..diff3(1)
compiler....... ceeentsesessssecc(l)
compiler.............. ceeeean £77(1)
compiler-compiler...... «e..o.yacc(l)

completion of process........wait(1)
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run a program without a
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formatted input
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unix to unix
convert and
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format of
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format of
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simplify special file
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computer aided......ees......learn(l)
condition command............test(1)
configuration data base......gettytab(5)
confiquration tables.........mkconf(1lm)
consistency check............dcheck(1lm)
consistency check............icheck(1m)
consistency check and........fsck(1lm)
construct a file system......mkfs(1lm)
CONStrUCtS..eeeeeeeeasssssssderoff(l)
contents of an inode.........ipatch(1lm)
contents of directory........1s(l)
CONErOl.ieeeeeeeecanannnssssave(l)
control device.....eeeeeao...ioctl(2)
control facilities....e.c....intro(3j)
control initialization.......init(8)
control initialization.......rc(8)
controller...cceeeeeeesseeasassant(d)
controlling terminal.........zaptty(1lm)
controlling tty...ceeeeeee...zaptty(2)
conventional names...........terminals(7)
CONVErSiON...eeeeessessesscss€CVE(3)
CONVErsSioN...eeeeeeeeeecesss .printf(3s)
conversion.......eeeeeeeeqq..s5canf(3s)
conversion program...........units(1)
convert ASCII to numbers.....atof(3)
convert and copy a file......dd(1)
convert archives to new......arcv(lm)
convert archives to..........ranlib(1)
convert between 3-byte.......13tol(3)
convert date and time to.....ctime(3)
convert to antique media.....bcd(6)
COOKieS.vvvereeeeeenaneaasaesching(6)
COPY:eeooeoesacanaasssssssesssuucpl(lc)
copy @ fileiieeseonoassssss..dd(l)

copy file archives in and....cpio(1l)
copy file systems for........dcopy(lm)
copy file systems with.......labelit(1)
copy file systems with.......volcopy(1lm)
core allocationN.....eeeevee..brk(2)
core image file.....ceeee....core(5)
COre MEMOTIYeeeeossessssasssss.mem(4)
COUNteeeeveeesnooncossnocaseowC(l)
count blocks in a file.......sum(1l)
cpio archive.....vvceeeeses..cpio(5)
crash dump analysis..........cda(lm)
crashesS.....ceeeeeecesssssss.crash(8)
create a new file.....ee.....Creat(2)
create a tags file...........ctags(1)
create an error message......mkstr(1l)
create an interprocess.......pipe(2)
create and administer........admin(1l)
creatioN...eeeeeeeeenns ...csf(1lm)
creation mode mask...........umask(2)
crt viewing...oeeeeeseesesso.more(l)
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get/set name of

set or print name of
print

print effective
with "optimal"
interpolate smooth

clock

line printer

display profile

terminal initialization
terminal type

terminal confiquration
remote host phone number
printer capability
terminal capability

primitive system
relational

DU-11 201

print and set the
get

get

/convert

update

file system
change

change

special character

of an SCCS

make a

change the

remove a

combine SCCS

permit or

remote host

duplicate an open file
duplicate an open file

control
collect system
big

3-way

format of

move or rename files and
change working

change default

current host.................ghostname(2)
current host system..........hostname(1)
current SCCS file............sact(1)
current user id..............whoami(1)
cursor motion................curses(3)
CUIVe..cvvveeerunssensennsss.Spline(lg)
cut out selected fields......cut(1l)
daemon........ci000eeueues...cron(8)
daemon.......................1pd(8)
data.........................prof(l)
data.........................ttys(S)
data.........................ttytype(s)
data base....................gettytab(5)
data base........vtt0u0e.....phones(5)
data base....................printcap(5)
data base....................termcap(s)
data base subroutines........dbm(3x)
data sink.....eovvevuennnen..null(4d)
data types.......c...vu......types(5)
database operator............join(1)
data-phone interface.........du(4)
date...iviiiiiiiiiiinenenn..date(l)
date and time................ftime(2)
date and time..........c.....time(2)
date and time to ASCII.......ctime(3)
date last modified of a......touch(1l)
debugger........v000ueuven...adb(1)
debugger.........e0vivueee...fsdb(1m)
default directory............chdir(2)
default login shell..........chsh(l)
definitions for eqn..........eqnchar(7)
delete jobs from the.........1lprm(1)
deliver the last part of.....tail(l)
delta.... ceesesessesss.cdc(l)
delta (change) to an.........delta(l)
delta commentary of an.......cdc(l)
delta from an................rmdel(1)
deltas... teetetscasass..cOmb(1)
deny messagesS........ ...mesg(1l)
description file.. ce....remote(5)
descriptor...................dup(2)
descriptor...................dup2(2)
desk calculator... ceee..dc(l)
determine accessibility......access(2)
determine file type..........file(1)
device... ..loctl(2)
diagnostic messages to.......dmesg(8)
diff....... ceecercsecssssbdiff(l)
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differential file..sooouoo. . diff(1)
differential file........ e diff3(1)
directories..................dir(5)

directories......
directory.......
directory.....

ceseeceesss.mv(l)
ceee.cd(l)
eeses..chdir(2)
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AirectOry.cceeecscccecans «...chroot(1)
directory.eeeeeeeeceesccsssessls(l)
directOory..cceeeececeesseess.mkdir(l)
directory consistency....... .dcheck(1lm)
directory entry. eeews..unlink(2)
directory name......eeeces...pwd(l)
directory or a special.......mknod(2)
AiSKeeeeeoooaoeanaeososnaonnans hk(4)
diskeeeoeos «.....hs(4)
diskeveeeveeonns ...hx(4)
AiSKeteeeoooeoeesonaocasaanns ml(4)
S 3. £ €3
AiSKeeeeeeooooeaoooaooseeaaasarl(d)
AisK.eeeeeeonenn ceeescscsess.rpl(4)

disk free...eeeeeeeceesssees.df(lm)
disk partition sizes... rasize(1lm)
disKk USAGE€..ceeceececencaanns du(1l)
disketteS.ceeeeeessoessecsss . rx2fmt(1lm)
AiSKS.eeeerrooeessosenasanssssocrald)
dismount file system......... mount (1m)
display editor based on/.....vi(1)
display profile data.........prof(1)
distance... Cecessnaans hypot (3m)
documentS.seeeeeseeccsseeasss .refer(l)
dramatic reversalS...........reversi(6)
draw 8@ graph.ecceeeeececceeees graph(1lg)

drill in number facts........arithmetic(6)

driverotooooooocooo

.O‘Q'...O.newtty(4)
driver...

ceeeeesese.Pk(2)

driver simulator.............pkopen(3)
AUMP . cceeeeeceseascesssssess .dump(lm)
dump..... cereeas ceesscesseesa0d(l)

dump analysis ................ cda(lm)
dump format........ ceceeeeesdump(5)
dump tape.... ..... ceeseesdumpdir(lm)

duplicate an open f11e.......dup(2)
duplicate an open file.......dup2(2)
each line of a file.. ..cut(l)
echo argumentS....csveeeesse..echo(l)

editing activity..ceeeeeseo..5act(l)
LYo B o ) < .ed(1)
editOr.veeeeeeseseoceccecsssssex(l)
EditOr.eeeeeeeeceossoeeeassss.sed(l)

editor based on eX...cceeeeen vi(1l)
editor output...ceeeeeecess..a.out(5)
effective current user id....whoami(1l)
enable user loginsS...........logins(1lm)
encryption algorithm......... crypt(3)
encryption key..eeeeeeee.....makekey(8)

entries from name list.......nlist(3)
ENErYeeeeeeeaes Ceessceesnenas chfn(1l)
entry...... e ceeeeesssss.getgrent(3)

BNErYeeeeeeeeeenseeneaasesss.getpwent(3)
BNEr Y. eeeeensoseecsasssnnnnns unlink(2)
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execute commands at a........at(l)
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execution accounting file....acct(5)
execution for an interval....sleep(1l)
execution for interval.......sleep(3)
execution profile............monitor(
execution time profile.......profil(2
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file.eiieeiiiieneeeennnneee.. .mknod(1lm)
file..ovviiieeeeeeeneennnnns. .mknod(2)

fileooooou
file......-.
fileooo"-.

® 600000000 00

cesee..passwd(5)
................. paste(1)
cees.pr(l)

® 00080000 ¢
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print an SCCS file..i.vivevirieeeeeneneeneesprs(l)
read from file...svseervevoeeeeeeeenssread(2)
remote host description file..iiiieeeeeeeeeeeneesaso.remote(5)
reverse lines of a file..iviieieeeeeeeeeeanseeoorev(l)
from an SCCS fileiivvireeereseeeeneenesesrmdel(l)
of an SCCS fileiiivreereessnnnonseeaaasoscesdiff(l)
size of an object fil.iiiieeeeeeeeeeeennnnasssosSize(l)
object, or other binary, file.......ci00veevveeeeeeeoostrings(1)
sum and count blocks in @ fil€...iveeeeeeeneeenseoaassosum(l)
the last part of @ fileiiiveeeeseeeeeeeenenneeestail(l)
date last modified of a file.......... ceessssesssesssstouch(l
get of an SCCS file...vvsessssnennnneasssescunget(l
repeated lines in a file..... ceeetssecenessaaasssouniq(l)
validate SCCS filevieeeereenn. cessssaseeas.val(l)
write on @ fileiiiieeeeeeoeeeeeaennnnaswWrite(2)
copy file archives in and out.....cpio(1l)
create an error message file by massaging C/.........mkstr(1)
differential file comparator.......eeee...diff(1)
3-way differential file comparison..............diff3(1)
simplify special file creation......eeeeeeee..csf(1lm)
set file creation mode mask......umask(2)
duplicate an open file descriptor..c.cceeeeee....dup(2)
duplicate an open file descriptor..............dup2(2)
/current SCCS file editing activity........sact(1l)
get group file entry....cceceveveeeec....getgrent(3)
get password file entry....eeeeeeeeeee....getpwent(3)
search a file for a pattern...........grep(1)
archive (library) file format......eeeeeeeeees.ar(s)
split a file into pieces.............s5plit(1)
make a unique file name........ev00eeee....mktemp(3)
file perusal filter for......more(1l)
get file status.....veveeeeecee..fstat(2)
get file statuS....vveveeeeeeas..Stat(2)
construct a file systeM.v.eeeeeeeeeeesse.mkfs(1m)
mount and dismount file systeM.......ceeeeees...mount(lm)
mount or remove file sSysteM......ceeeeeeees..mount(2)
mount or remove file SysteM.....ceeeeeeseese.umount(2)
file system consistency......fsck(1lm)
file system debugger.........fsdb(1lm)
file system directory........dcheck(1lm)
incremental file system dump.............dump(1m)
file system hierarchy........hier(7)
summarize file system ownership........quot(1lm)
incremental file system restore..........restor(lm)
file system storage..........icheck(1lm)
file system table............fstab(5)
mounted file system table............mtab(5)
format of file system volume...........filsys(5)
copy file systems for optimal.....dcopy(1lm)
copy file systems with label......labelit(1l)
copy file systems with label......volcopy(1lm)
set file times....... ceesssseesscutime(2)
determine file typP€..eeeeeeneens ceeseeofile(l)
strip filename affixes.....ceeeee.. basename(1)

)
)
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administer SCCS
compare two

common to two sorted
find

remove (unlink)

sort or merge
identify SCCS

move or rename

print the names of
/same lines of several
universal lineprinter
file perusal

graphics

change

RH11/RH70 - RS03, RS04
get

/or change the status of
/or change the status of
absolute value,
RX211/RX02

format RX02

close or

diagnostic messages to
archive (library) file
convert archives to new
incremental dump

tape archive

DEC/mag tape

text

macros for

disk

who is my mail

value, floor, ceiling
introduction to library
bessel

trigonometric
hyperbolic

files.....
files.......
fileSiieeeeeeennnns
fileS.iieveeenn.

ceeessses.admin(l)
ceseo.cmp(l)
cessesses.comm(l)
eees.find(1)

® 00 00000000

files-oo-ooco'oo..c‘-.oa.a.c.rm(l)
files:.....no...o. ooooo -oononsort(l)
files-.-.-.ono.o‘c‘co.-.oo.oowhat(l)

files and directories........mv(1l)
files on a dump tape.........dumpdir(1lm)
files or subsequent lines....paste(l)
filter.ieeeeeeneeeeennennnesaulf(8)
filter for crt viewing.......more(1l)
filter reverse line feeds....col(l)
filters... ceeesesess.plot(lg)
find and insert..............refer(1l)
find files...... ...find(1)
find lines in a sorted.......look(l)
find name of a terminal......ttyname(3)
find ordering relation.......lorder(1)
find spelling errors.........spell(1)
find the printable...........strings(1)
finger entry......vceeveee...chfn(l)
fixed-head disk......vv0v....hs(4)
floating point error.........fperr(2)
floating point simulation....fpsim(1lm)
floating point simulation....fpsim(2)
floor, ceiling functions.....floor(3m)
floppy disk.evveeeeeeeeeeean. hx(4)
floppy diskettes......cevee..rx2fmt(1m)
flush a stream.......ev......fclose(3s)
form error log.. «es..dmesqg(8)
format.....ci0viiiveeeeeenns..ar(s)
format.......... ceseessarcv(lm)
format......... ceees.dump(5)
format....... e cess..tar(s)
format RX02 floppy.. ceses.rx2fmt (1m)
format of core image file....core(5)
format of cpio archive.......cpio(5)
format of directories........dir(5)
format of file system........filsys(5)
format tables for nroff......tbl(1l)
format text..... ceo.roff(1)
formats....... ceeeeeeatp(5)
formatted input..............scanf(3s)
formatted output.............printf(3s)
formatting and.......cvveu.. . troff(1)
formatting manuscripts.......ms(7)

3 o - df (1m)
from?...ciieeeereneeceenensofrom(l)
functions....vvvvveeeeeeess..floor(3m)
functions....vvevveeeeeeeea.intro(3)
functions.......iivvevnnee...30(3m)
functions...veeveeveneneees..sin(3m)
functions....evvveeeeeeesses.sinh(3m)

"0 000000

@ e 00000000

® 8 0 0900 0000

LR



screen
the

guessing
the

the

a

the

word

factor a number,

ULTRIX-11 system
random number

non-local
draw a

change owner and

change owner or

to a process or a process
log in to a new

set/get process

set user and

get

get user and
change owner and
maintain program

a one way
ask for

file system

get/set name of current
remote

remote

or print name of current
the game of

effective current user
substitute user

get process

get process

get user and group
catch or
catch or
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functions with....oveeeeeeee
game o & * o & o 0
game o & & 0 o ¢ & 0 0 0 ¢ 0

.curses(3)
teeeeesesess.backgammon(6)
«+....Checkers(6)
«...moo(6)

of black JacK.eeeereseaobj(6)

of chesS.viveeeeennnne ..chess(6)

of dramatiC..ieeeesnens ..reversi(6)
game of hunt-the-wumpus......wump(6)
games.... .hangman(6)
generate IOT fault...........abort(3)
generate a maze problem......maze(6)
generate configuration....... mkconf (1m)
generate encryption key......makekey(8)
generate large primes........factor(1l)
generate names from....... ...ncheck(1lm)
generation.. eeeeee..Sysgen(lm)
generatOr.c.eeeeccssccescesss.rand(3)
generator of lexical.........lex(1)
get/set name of current......ghostname(2)

e o o 00

ooooooooooooooooooo

QOtO.eeeeeesscccasscensssesssSetjmp(3)
graph..eeeeeecececcccaeans ....graph(lqg)
graphics filters....¢e¢......plot(1q)
graphics for extended........greek(7)
graphics interface€......ee.. .plot(3x)
graphics interface...........plot(5)
GrOUP.eeeecass ceeessssesssssscChog(l)
group.... cesesssssessssssChown(l)
QrOUP.eeeeeaancenn ceeeeceeses.killpg(2j5)
group.... tceeeeesceesssessnewgrp(l)
QIrOUD . e eeeesasssssonnnscaans .setpgrp(2j)
group IDiveeeeeean. ceeessesee.setuid(2)
group file...... ceteeessssesagroup(5)
group file entry...... . ...getgrent(3)
group identity..ceeeeeeneeennn getuid(2)
group of a fileiiveeeeeoonans chown(2)
GrOUPS .o eessocsscacens eeees..make(l)

gueSSiNg gaMe...eeeeeesseses.MOO(6)
hashing encryption...........crypt(3)

help.iieeeeeeeanosennaaesesssanelp(l)
hierarchy.cieeeeeeeeeeeeeaa.hier(7)
host.veeon. tecesssssascssess.ghostname(2)
host description file........ remote(5)

host phone number data.

«+....phones(5)
host system......

ceesssessss.hostname(l)

hunt-the-wumpus....... ceeeeo.wump(6)
- hyperbolic functions......... sinh(3m)
ld ....... ..l......‘.....I....whoami(l)

id temporarily.....ceveeee...su(l)
identification..veeeeeeeeeens getpid(2)
identification....ceeeeee....getppid(2)
identify SCCS..vvveeeeeeesss.what(l)
identityeeeeeeeeeeeeeeeeanana getuid(2)
ignore signals... ve....8ignal(2)
ignore signals....ceeeeeecees sigsys(2j)
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format of core
/from C programs to

terminal
permuted

user

process control
/process control
terminal

clear

contents of an

formatted

push character back into
buffered binary

standard buffered

Stream status

find and

computer aided
/consistency check and
phototypesetter

DN-11 ACU

DU-11 201 data-phone
graphics

graphics

800 BPI magtape
1600 BPI magtape
general terminal
general terminal

a shell (command
Create an

generate names from

the game of black
summary of

delete

generate encryption
copy file systems with
copy file systems with
scanning and processing
/arithmetic

command

generator of

archives to random
relation for an object

image file.ieeereennnnnnns ...core(5)
implement shared strlngs.... xstr(l)
incremental dump format......dump(5)
incremental file system......dump(1lm)

incremental file system..... .restor(1lm)
independent operation........termlib(3)
index...... N 1 2 D
indirect system call........ .indir(2)
information lookup...........finger(1)
initialization..... ceeeeeessainit(8)
initialization....... ceeeeen .rc(8)
initialization data..........ttys(5)
initiate 1/0 to/from a....... popen(3s)
1-node..ieeeeerenneeennennnesaclri(lm)
inode.......cviiviiiieenee. . ipatch(1lm)
input conversion............ .scanf(3s)

input stream.................ungetc(3s)
input/output...... ceee.fread(3s)
input/output package.........stdio(3s)

inquiries.......... ceeseess.ferror(3s)
insert l1terature.. ......... .refer(l)
instruction about UNIX.......learn(1l)
interactive....... ceceeeane ..ted(1)
interactive repair...eeee.e.. fsck(1m)
interface... Cheeeeneans ...cat(4)
INterface. e eeeeeeeeeenens .dn(4)
interface....cvvveeeenenne...du(d)
interface....... ceesesesssssplot(3x)
interface......ovvevevvne....plot(5)
interface....eeveeeeeeaneee..tm(4)
interface.v.eeeeeeeeeneeness .ts(d)
interface.....vv.. ceecsssaesatty(4)

interface.....civiiviuenen.. tty(4)
interpolate smooth curve.....spline(1lq)
interpreter) with C-like.....csh(1l)
interprocess channel.........pipe(2)
introduction to commands.....intro(1)
introduction to library......intro(3)
introduction to system.......errno(2)
introduction to system.......intro(2)
i-numbers....................ncheck(1m)
issue a shell command..... ...system(3)
3 Lo S bj(6)

job control fac111t1es.......1ntro(3])
jobs from the lineprinter....lprm(1)
key..... ........makekey(S)
label checklng...............labellt(l)

¢ 6 0 0000000000

label checking...............volcopy(1lm)
lanquage........... Ceeena «..awk(1l)
language......... ceeeesesses.bc(l)
language.......... cecseaacenne sh(1l)

lexical analysis programs....lex(1l)
libraries.......... ...ranlib(1)
library...... .. ..lorder(1)



archive

introduction to

archive and

filter reverse

selected fields of each

set

universal

show

delete jobs from the
select or reject
report repeated

find

reverse

/files or subsequent
merge same

make a

assembler and

find lines in a sorted
get entries from name
print name

compact
find and insert

last
messages to form error
exponential,

get
change

change default
enable user
user information

RH11/RH70 - TM02/3
TU10/TE10/TS03 800 BPI
TS11/TSV0OS 1600 BPI
send and receive

send or receive

who is my

archive and library
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(library) file format........ar(5)
library functionS.....e......intro(3)
library maintainer...........ar(1)
line feedS..eviierennnanannns col(1l)
line of a fileiviseeeveassaoocut(l)
line printer....eeeeceesssssolp(4)
line printer daemon..........1lpd(8)
line printer parameters...... lpset(1m)
line printer spooler.........lpr(1)
lineprinter filter...........ulf(8)
lineprinter queue.....ccc.....1pq(l)

lineprinter queu€.......... ..1lprm(1)
lines common tO tWO....eeeess comm( 1)
lines in a file...veveeeee...uniq(l)
lines in a sorted list.......look(1l)
lines of a file..ivveeeeennnn rev(l)
lines of one file.....cvv... .paste(l)
lines of several files or....paste(1l)
1inK. e eeeeeeeoeeeoeennannnes .1n(1)
link editor output........ ...a.out(5)
link to a file....v.... cee...1ink(2)
listeeeeeeeeeaeen ceeesanssssslook(l)
1iSt.eeeeeeeeeeeoeoesononnse ..nlist(3)

liSteeeeeeeessnesecscaceesssonm(l)
list TTY structure...........tss(lm)
list contents of......... ee..1s(1)
list of users who are on.....users(1l)
literature references in/....refer(1l)
load optional software on....osload(1lm)
loader..eeeeeeeees A L D
locations in program.........end(3)
lock a process in primary....lock(2)
o T ...dmesg(8)
log in to a new group........newgrp(1l)
logarithm, power, square.....exp(3x)

9 o 000 0

login accounting...eeeeeeesss ac(1lm)
login NAMe..seveeeoaseceaconss getlogin(3)
login password......eecees...passwd(l)
login recordsS...eeeeeeeeee...utmp(5)
login shell...iveeeeueaeeass.Chsh(l)
logins....... cetesesceessessslogins(lm)

lookup pProgram...............finger(1)
MACTO PrOCESSOT.veeeececoness m4 (1)
macros for formatting........ms(7)
macros to typeset manual.....man(7)
magtape controller........... ht(4)
magtape interface............tm(4)
magtape interface............ts(4)

11T 1 P mail(l)
mail among USerS......s.e.....Mmail(1)
mail from?...ceeeeeececes ee..from(1)
main memory allocator........ malloc(3)
maintain program groups......make(1l)
maintainer....... ceeeesaassssar(l)
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allow process to

split into

print sections of this
macros to typeset

macros for formatting

set file creation mode
/an error message file by
typeset

generate a

convert to antique

lock a process in primary
core

main

print

sort or

Create an error
permit or deny

system error

collect system diagnostic
change

set typewriter

set file creation
change

set terminal

update date last

with "optimal" cursor

RK611/RK06, RK07
RP11/RP02 or RP03

who is

value for environment
get login

make a unique file
working directory

get terminal

get

get entries from

make a delta (change) to.....delta(1l)
make a directory.............mkdir(1)
make a directory or a........mknod(2)
make a link...veeeeeennneeeaaln(l)
make a unique file name......mktemp(3)
make long posters............banner(6)
make typescript of...........script(1)
manage its own stack.........nostk(2)
manage signals...............sigset(3j)
manipulate tape archive......tp(1)
mantissa and exponent........frexp(3)
manual..........ii0eeeevnss..man(l)
manual.....ceieveeneeeeneoss.man(7)
MANUSCriptSeveeseeeeeeonseoe.ms(7)
MAaSK.:eeeeeeeneesnneeeennnes . umask(2)
massaging C SOUrCe........... mkstr(l)
mathematics..................eqn(1)
maze problem... ceeee..maze(6)
media........ ceeesessess.bcd(6)
MEMOrY . eeeeennessoneenoeassoeslOock(2)
memory..... .. ceececess..mem(4)
memory allocator.............malloc(3)
memory usage MapP....eceees....memstat(lm)
merge fileS...eeieveeeennessasort(l)
merge same lines of..........paste(1l)
message file by massaging....mkstr(1)
messages.... ceeseseess.mesg(l)
messages.... csecesssse.perror(3)
messages to form error/......dmesg(8)
MOde...eeeiiiienrreeennnnesschmod(l)
mode. . cerrtreeiennssss.getty(8)
mode mask.....v.... «+..umask(2)
mode of file..... .. .Cchmod(2)
modes....... ceressseessotset(l)
modified of a file...........touch(1l)
motion......... . ceeeessacurses(3)
mount and dismount file......mount(1lm)
mount or remove file.........mount(2)
mount or remove file.........umount(2)
mounted file system table....mtab(5)
move or rename files and.....mv(1l)
move read/write pointer......lseek(2)
move read/write pointer...... tell(2)
moving-head disk.............hk(4)
moving-head disk.............rp(4)
multiple precision...........mp(3x)

® o 000 0

LK I IR 'Y

® e e 0 00

® o0 0000 0 0

my mail from?........00000...from(1)
name...... Ceeeees cetecsssee..getenv(3)
NAMEe. v veeeennanns ceeeecesssss.getlogin(3)
NAME. . tveriocencancnsasensss. .mktemp(3)
NAME. s eessneeenesnnssasanaaes . pwd(l)
name. Ceeeean ceeeereenseaaatty(l)

name from UID.......
list,..

...getpw(3)

name cessessesssonlist(3)



print

find

get/set

set or print
conventional
generate

print the
create a
convert archives to
log in to a
spawn

summary of the

format tables for

remove

remote host phone

provide drill in

factor a

random

convert ASCII to

to system calls and error
to system calls and error
size of an

ordering relation for an
/printable strings in a

or subsequent lines of
a

duplicate an
duplicate an

terminal independent
string
relational database

copy file systems for
screen functions with
load

set terminal

find

screen
call UNIX
assembler and link editor

formatted

process to manage its
change

change

change

summarize file system
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name
name

1iSteeeeeeeeeeaseeaasss.nm(l)

of a terminal. eee..ttyname(3)
name of current host.........ghostname(2)
name of current host.........hostname(1l)
names.... ....terminals(7)
names from i-numbers.........ncheck(lm)
names of files on a dump.....dumpdir(1lm)
new file..... tesecsssssesssssCreat(2)
new format....... ceeeesscarcv(lm)
NEW grOUD..ccseessasssssssss .NEwgrp(l)
NEW ProOCEeSS..eecsccevssssesssfork(2)
'new' tty driver.......... ...newtty(4)
non-local gotO..ceeeveesseo..s€tImMp(3)
nroff or troff...ceeeeeee «e..tbl(1)
nroff, troff, tbl and eqn....deroff(1)
number data base.....cceceeces phones(5)
number facts....ccc0...
number, generate large.
number generator....... ..rand(3)
NUMDErS..veeeeeeeeeceeaansssatof(3)
NUMbErsS..cceeeeocas ceeeeesesoerrno(2)
numbers...... teeeesssssesssintro(2)
object fil€.eeeesseeesseoessosize(l)
object library...... ceeeeeesslorder(l)
object, or other binary,/....strings(1l)
octal dump...... ...0d(1)

one file.. ceeesse..paste(l)
one way hashing..............crypt(3)
open a Stream................f0pen(3s)
open file descriptor.........dup(2)
open file descriptor.........dup2(2)

®© 9 000 000000080 00

ve....factor(l)

open for reading or..........open(2)
operation routines........ ...termlib(3)
operations....cceeenas ceeesesostring(3)
operatOr...oeeess ceeeesssssaajoin(l)

oppress running processes....renice(1l)
optimal access time..........dcopy(1lm)
"optimal"™ cursor motion......curses(3)
optional software on.........osload(1lm)
options... ce...stty(l)
ordering relation for an.....lorder(1l)
orderly system shutdown......shutdown(8)
oriented (visual) display....vi(1)
(original V7 version)........cu_v7(1lc)
output....... «e...a.out(5)
output conversioN............ecvt(3)

® ¢ 0 000 00000000

® o o 00000 0 0o

output conversioN............printf(3s)
own staCk..eeeeeoane ceeseses.nOStk(2)
owner and groUP...ceeeceecsses ..chog(1l)

owner and group of a file....chown(2)

OWNer Or grOUP......esse0s0+0++.Chown(l)
ownership...ceeeeceeeoeesons ..quot(1lm)
packet Ariver......eeeeees...pk(4)

packet driver simulator...... pkopen(3)

vesesc.arithmetic(6)
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set line printer
report on MSCP disk
read a

change login

get
search a file for a

file
remote host

allow a process to access

get floating

the status of floating
the status of floating
move read/write

move read/write

make long
logarithm,
multiple

exponential,

undo a
lock a process in
a number, generate large

catenate and

set or

find the
line
line
set line
line

run a command at low

paginator for the........... .tk(1l)
PArameterS....oveeeeses. ceees.lpset(1lm)
partition sizes..............rasize(1m)
password..... ettt eerteeeae getpass(3)
password.....ceeeeeseeene....passwd(l)
password file.....eeeuuo.. ...passwd(5)
password file entry..........getpwent(3)
PatternN...ieeeeeeenneceens «e...grep(1)
pattern scanning and.........awk(1)

permit or deny messages......mesg(1l)
permuted indeX........e0.....ptx(1)
perusal filter for crt.......more(1l)
phone number data base.......phones(5)
phototypesetter interface....cat(4)
phototypesetter simulator....tc(1l)
physical addresses...........phys(2)
pipe fitting.......cvvvuun...tee(l)
point error status...........fperr(2)
point simulation.............fpsim(1lm)
point simulation....... ..fpsim(2)

pointer....ccieeeennnnnns ces..lseek(2)
Pointer...iveieeeeeeeenceenns.tell(2)
posters........ ceseecesscssss . banner(6)
power, square root...... eees.exXp(3x)
precision integer............mp(3x)

prepare execution profile...
prepare text for....... .prep(1l)
previous get of an...........unget(1l)
primary memory...............lock(2)
primes... ceees...factor(1)
primitive system data........types(5)
print....... cevessrtecens .cat(l)
print I/0 buffer usage.......bufstat(lm)
print an SCCS.....vve0uvvuee..prs(l)
print and set the date.......date(1l)
print calendar..... ....cal(l)
print current..........0.....s5act(1)
print effective current......whoami (1)
print file........0v0uvuuen..pr(l)

print memory usage map.......memstat(1lm)
print name list..............nm(1)

print name of current........hostname(1l)
print out the environment....printenv(1)
print sections of this.......man(1l)
print system facts. ..pstat(1m)
print the names of files.....dumpdir(1lm)
printable strings in a.......strings(1)
printer...... e .1p(4)
printer capability data......printcap(5)
printer daemon.......... ces..1pd(8)
printer parameters...........lpset(1lm)
printer spooler..............1lpr(1)
print/modify contents of.....ipatch(1lm)
priority...... ..nice(1)

.monitor(3)

e e o 00
ooooooo

..... ¢ o
® s 0o 0 0

® 0 0 ¢ 000000000



set program

set program

startup

terminate

spawn new

send signal to a
initiate I/0 to/from a
await completion of

signal to a process or a
set/get

get

get

lock a

send signal to a

get
allow a
allow
wait for
wait for

terminate a

oppress running

text for statistical
pattern scanning and
macro

prepare execution
execution time
display

last locations in
user information lookup
conversion

C

maintain

set

set

a C

run a

of lexical analysis
structure Fortran
extract strings from C

show lineprinter
jobs from the lineprinter

convert archives to
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Priorityeeececececescaessss..nice(2)
priority..cceeeeeeeccsesssss..renice(2)
ProceduUreS...ccceseesseessess 00Ot (8)
DrOCESS.eeeensecscasssessess Xit(2)
PrOCESS.eecessasssessasssssssfork(2)
PrOCESS.eeeeenesoesscanssessKil1(2)
PrOCESS.ceseassessessessssss.popen(3s)
PrOCESS.eeeescenssoscessesss.wWait(l)

process
process
process
process
process
process
process
process
process
process
process
process
process
process
process
process

control...eeeeeeeeeo.init(8)
control.veeeeeeesess.rc(8)
QrOUP..eeeeeeesssssskillpg(2])
grOUDP.eeeeeeeesssss.Setpgrp(23)
identification.......getpid(2)
identification.......getppid(2)
in primary memory....lock(2)

Or a processS.........killpg(2j)
StatUS..eeeeeeeeesssspsil)
timeS..eeeeeceeeess..times(2)
tO ACCEeSS..veseeess..phys(2)

to manage its own....nostk(2)
to terminate.........wait2(2)
to terminate.........wait(2j)
traCe..eeeseeeeessss.ptrace(2)
with extreme.........kill(1)

PrOCESSES.cceseessessansssss.renice(l)
ProcessSing....ceeeeeeesscsss.prep(l)
processing language..........awk(1l)
PrOCESSOTrceeeeassccsoaeassss Md(l)
profile...cceeeeeeassassess.monitor(3)
profile...ccieeeeeeeensnssess.profil(2)

profile

data...‘...Q.........prof(l)

PrograM....ceceesseeessssess.end(3)
ProOgraM....oeeeeesesessssess.finger(l)
PrOgramM. .ceeeesceasasasssasssunits(l)

program
program
program
program
program
program
program

beautifier...........cb(1)
GrOUPS.eeeeeeeesses..make(l)
priority.c.ceeeeee....nice(2)
priority....cce......renice(2)
verification.........assert(3x)
verifier...eeeeeeeo..1int(l)
without @a.eeeeveeo...zaptty(1m)

ProOgramS.cceesssacsceesssassslex(l)
PrOgramS..eeeesseeeessssssssaStruct(l)
programs to implement/.......xstr(l)

provide
provide

drill in number......arithmetic(6)

truth values.........true(l)

push character back into.....ungetc(3s)
put a string on a stream.....puts(3s)
put character or word on.....putc(3s)
QUEUEC . e v veeennensssasassssssslpg(l)
QUEUEC.ceeeeeeoasasssasssssssslprm(l)

quicker

SOFt.eeeeeeeeeeeesssgsort(3)

random libraries.............ranlib(1)
random number generator......rand(3)
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open for

move

move

send and

send or

login

/and insert literature
select or

find ordering

remove symbols and

mount or
mount or

move or
check and interactive
report

incremental file system
a game of dramatic
filter

logarithm, power, square
change
independent operation

oppress

validate

create and administer
delta commentary of an
combine

a delta (change) to an
get a version of an
print an

remove a delta from an
/two versions of an
undo a previous get of an
print current

rational Fortran dialect.....ratfor(1)
read a password..............getpass(3)
read from file........0vv....read(2)
reading or writing...........open(2)
read/write pointer...........lseek(2)
read/write pointer...........tell(2)
receive mail.vieeeeeeeeeeess.mail(l)
receive mail among users.....mail(1l)
records...ceeeeenncnncasaa.. utmp(5)
references in documents......refer(1)
reject lines common to.......comm(1)
relation for an object.......lorder(1)
relational database.. ..join(1)
relocation bits..............strip(1)
reminder service.............calendar(1l)
remote host description......remote(5)
remote host phone number.....phones(5)
remove a delta from an.......rmdel(1)
remove directory entry....... unlink(2)
remove file system...........mount(2)
remove file system...........umount(2)
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remove nroff, troff, tbl.....deroff(1l)
remove symbols and........... strip(1)
remove (unlink) files........rm(1)
rename files and.............mv(1)
repair..... ceeectenecssnaes..Esck(1m)

repeated lines in a file..
report I/0 statistics.....
report on MSCP disk.......
report or change the....
report or change the......
report repeated lines in..
reposition a stream.......
restore..eeeeces..
reversals.. cecasans
reverse line feeds...

...uniq(l)
...iostat(1lm)
...rasize(1lm)
«..fpsim(1m)
c..fpsim(2)
...uniq(1)
...fseek(3s)
...restor(1lm)
...reversi(6)
...col(1)
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reverse lines of a file......rev(1l)
root...... -3 s 1 < 'Y
root directory....c.vvvuv....chroot(l)
routines...... cecesesnssess..termlib(3)
run a command at low........ .nice(l)
run a program without a......zaptty(1lm)
FUNNING PrOCESSEeS..verseeees. renice(1)
SCCS fileiivieieeeereneeenanaaval(l)
SCCS filesivveveeeeeeeneener.admin(l)
SCCS delta.eeeieeneennn. ceee..cdc(l)
SCCS deltas.vieeeeeeeeenneees..comb(l)
SCCS fillueeeeewoennnnnn «e...delta(l)
SCCS fileviveweennans Ceeeeana get(1l)
SCCS filuiveuwwennneonnn ceees.prs(l)
SCCS filiereueunenanen eeo..rmdel(1)
SCCS file.ovieewuennn, ceeeeeoScesdiff(l)
SCCS filluiuiiuineeeenneonnenns unget (1)
SCCS file editing..... ceesesesact(l)
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cut out
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map of ASCII character
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orderly system

stop until
schedule

send

send

catch or ignore
/manage

catch or ignore

status of floating point
status of floating point
packet driver
phototypesetter

data

on MSCP disk partition
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SCCS fileSiveereeanns ceceese.what(l)
same lines of several........paste(l)

scanning and processing......awk(1l)
schedule signal after........alarm(2)
screen functions with........curses(3)
screen oriented (visual).....vi(1l)
search a file for a..v..c....grep(l)
sections of this manual......man(1l)
select or reject lines.......comm(1l)
selected fields of each......cut(l)
send and receive mail........mail(1)
send or receive mail.........mail(1)
send signal to a process.....kill(2)
send signal to a process.....killpg(2j)
SESSION..eeeeeeeceenenssessesasSCript(l)
set. «...ascii(7)
set file creation mode.......umask(2)
set file timeS...ceveeeeeeo..utime(2)
set line printer........ ee...lpset(1lm)
set or print name of.........hostname(1l)
set program priority....cccc.. nice(2)
set program priority.........renice(2)
set terminal modes...........tset(l)
set terminal options.........stty(l)
set terminal tabs............tabs(1)
set the date...... ceeeesssss.date(l)
set tiMe...veeeeeececenssess.Stime(2)
set typewriter mode..........getty(8)
set user and group ID........setuid(2)
set/get process group........setpgrp(2j)
several files Or/...eeeeecens paste(1)
shared strings........... e...xstr(l)
shell.. «e...chsh(1)
shell command....cceeeeeesse.System(3)

shell (command.....eeeeesoees csh(l)
show lineprinter queue.......lpq(1l)
ShutdOWNn..oeeeseeseaessssass.shutdown(8)

SigN ON..vveveeeceaeeenasessslogin(l)
signal. «....pause(2)
signal after specified..... ..alarm(2)
signal to a procesS..........kill(2)
signal to a process Or a..... killpg(23)
SigNalS.ceeeeceeeceneaenesss.8ignal(2)
SignalsS...eeececceccceesssss.sigset(3])
signals... ..sigsys(2j)
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simplify spec1al fileeeouon. .csf(lm)
simulation....eeeeeeeeeeeess.fpsim(lim)
simulation...... cecesecnsees . fpsim(2)
SIiMuUlator...eeeeeeeeennes ....pkopen(3)
SIMUlator..eeeeeeeenceennanna tc(l)
SinK.eeeeeens cesececeseessssssnull(4d)
size of an object file...... .size(1)
S1ZES.uieeeeesonnsoscasacnonas .rasize(1lm)

smooth curve.... «ee....spline(1qg)
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load optional
RH11/RH70 - ML11
quicker
topological

lines common to two
find lines in a
file by massaging C

schedule signal after
find

line printer
logarithm, power,
process to manage its own

RH11/RH70 - ML11 solid
prepare text for

report I1/0

get floating point error
get file

process

get file

stream

report or change the
report or change the

file system

close or flush a

open a

reposition a

character or word from
get a string from a
character or word on a
put a string on a

assign buffering to a
character back into input

get a
put a

to implement shared
extract
find the printable

list TTY
data base
/lines of several files or

software on Micro/PDP-11.....0sload(1lm)
solid state disk.. .ml(4)
sort..... . ceeecesssess.gsort(3)
SOrt...iiiiiiiiiiiiiennnaastsort(l)
sort or merge files..........sort(1)
sorted files........vvvvvv.e..comm(1)
sorted list....vivveeeennen..look(l)
source..... tetececcsscsscsso.mkstr(l)
SPAwN NEeW ProCeSS..seeeeese..fork(2)
specified time...............alarm(2)
spelling errors..............spell(1)
split a file into pieces.....split(1)
split into mantissa and......frexp(3)
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spooler....... teetetnteneeanaslpr(l)
square root...... teeesssenss.exp(3x)
stack..... teceetstsscscsssss.NOStk(2)
standard buffered....... ceeen stdio(3s)
startup procedures...........boot(8)
state disk..... cheea cevece..ml(4)

statistical processing.......prep(1)
statistics....... ..lostat(1lm)
status....... ceeeessssfperr(2)
status...... . ceo..fstat(2)
status..... ceesses.ps(l)
Status...iiiiiiiiiieennnnene.stat(2)
status inquiries.............ferror(3s)
status of floating point/....fpsim(1lm)
status of floating point/....fpsim(2)
stop until signal........ . .pause(2)
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storage consistency check....icheck(1m)
Stream...oeeeeenan. ceseesess.fclose(3s)
streaM....veeunn.. e ....fopen(3s)
SEream. . vuuieeeneeeeennennns ..fseek(3s)
stream.........ivevvtvnne....getc(3s)
Stream...eeeeennse. ceeeseeso..gets(3s)
stream............ Ceeeeas «+..putc(3s)
stream........... cesesssssss.puts(3s)
Stream...eeeeenenneeeen. «+...Setbuf(3s)
Stream...oveeeeeeneens, «es...ungetc(3s)

stream editor......cevv0vev...5ed(1)
stream status inquiries......ferror(3s)

string from a stream..... ....gets(3s)
string on a stream....... «...puts(3s)
string operations........ «...String(3)

strings.. ceeeseacxstr(l)
strings from C programs......xstr(1l)
strings in a object, or......strings(1)

strip filename affixes....... basename (1)
structure Fortran............ struct(1)
structure assignments........ tss(1lm)
subroutines........vv000u....dbm(3x)
subsequent lines of one/..... paste(1l)
substitute user id........... su(1l)

sum and count blocks in a....sum(1l)
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remove
interpreter) with C-like
copy file
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file system

mounted file system
generate configuration
format

set terminal
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names of files on a dump
manipulate

DEC/mag

remove nroff, troff,
substitute user id
find name of a
without a controlling

general

general

set

get

set

make typescript of
set

wait for process to
wait for process to

format
prepare

signal after specified
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summarize disk usage.........du(l)
summarize file system........quot(1lm)
summary of job control.......intro(3j)
summary of the 'new' tty.....newtty(4)
super blocKk...veeeeeeaesssss.sync(im)
super blocKk......ceeeeeessss.update(8)
super-blocK...ccevesseceseessasync(2)
suspend execution for an.....sleep(1l)
suspend execution for........sleep(3)
SWap byteS...eeteeeeccesssss.swab(3)
symbols and relocation.......strip(1)
SYNtAX.eeeesssoescsassasesssssCSh(l)
systems for optimal..........dcopy(1lm)
systems with label...........labelit(1)

systems with label...... «....volcopy(1lm)
table .......... ® o o ® & & ¢ 0 6 & & o .fstab(s)
table.. ® © ® & & 0 0 8 5 0 0 0 0 % 0 e e 0 0o .mtab(s)

tables..‘.- ...........lekconf(lm)
tables for nroff or troff....tbl(1l)

tADS.ceeeeeceeeasanasnessassstabs(l)
tags file...... Cecetaaasans ..ctags(1l)
1= 0] - T citecencassses.dumpdir(im)
tape archive.......... ceeeens tp(1)

tape archive format..........tar(5)

tape archiver......ceeesee...tar(l)

tape formatS..c.eeeeeecececsatp(5)

tbl and egn constructs.......deroff(1l)
temporarily....cceeeeeecesssasu(l)
terminal. teeseseneess.ttyname(3)
terminal...eeeeeeececsnccnnas zaptty(1lm)
terminal capability data.....termcap(5)
terminal configuration.......gettytab(5)
terminal independent.........termlib(3)
terminal initialization......ttys(5)
terminal interface...........tty(4)
terminal interface...........tty(4)
terminal modes........ ..tset(1)
terminal ceeseeestty(l)
terminal eee...stty(1)
terminal .script(1)
terminal tabs. ceeeeess.tabs(l)
terminal type data...........ttytype(5)
terminate.. wait2(2)
terminate.... ceeee..wait(2j)
terminate a process with.....kill(1)
terminate procesS............exit(2)
test your knowledge..........quiz(6)
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options....cees.
SeSSioN.ceeess

teXt.eeeeooaoanaans tceesesseseTOEE(L)
text editOr..eeeeeeeeeeeeee..ed(l)
text editOr.e.eeeeeeeeces ceeeseex(l)
text for statistical.........prep(1l)

text formatting and. ee..troff(1)
tiC"taC—toe..... .ttt(6)

ooooco'.ocoooooocnalarm(z)
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commands at a later
for optimal access
get date and

set

get date and

execution
/convert date and
get process

set file

initiate 1/0

process

tables for nroff or
remove nroff,
provide

zap the controlling
summary of the 'new'
determine file
terminal

for extended TTY-37
primitive system data
make

macros to

text formatting and
set
do

make a

unix to
unix to

remove

periodically
print I/0 buffer
summarize disk
print memory
write to another
set

get

print effective current
substitute

enable
or receive mail among

time.........................at(l)
time.........................dcopy(lm)
time........ cecssscescs.ftime(2)
time...... treeettssceess.Stime(2)
time.. . iiiiiiiiiininennnnn. . time(2)
time a command.. ceeeotime(l)
time profile.................profil(2)
time to ASCII ceee.Ctime(3)
times..... ceessstimes(2)
times... ceesesscseceUutime(2)
to/from a process....... . .popen(3s)
topological sort. ..tsort(1)
trace.... ceeseetssencsssssptrace(2)
translate characters.........tr(1l)
trigonometric functions......sin(3m)
troff.. cececstesseesestbl(1)
troff, tbl and eqn...........deroff(1)
truth values.................true(l)
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ttYl...'............Ql.......zaptty(z)
tty driver. ® 00000000 00000000 cnewtty(4)
typeooollooooo‘ooioc‘.ou.....file(l)

type data.............o0.. . ttytype(5)
type-box.....................greek(7)
typesS.cceenn.. ceseeeccecstypes(5)
typescript of terminal.......script(1)
typeset manual...............man(7)
typeset mathematics..........eqn(1)
typesetting.........c0ivv.. troff(1)
typewriter mode.....covvvee..getty(8)
underlining.........cvvvueu...ul(1)
undo a previous get of an....unget(1)
unique file name.............mktemp(3)
universal lineprinter........ulf(8)
unix command execution.......uux(1lc)
unix COPYeserersraanensansssuucp(le)
unix to unix command.........uux(lc)
unix to unix COPY:eeeeensaaasuucpl(le)
(unlink) files...............rm(1)
update date last modified....touch(1)
update super-block...........sync(2)
update the super block.......sync(1lm)
update the super block. ..update(8)

USAQC. et ivnnnennnennnnnennnn, .bufstat(1lm)
USBGC@.ctttinnnnnnnnnnsennnnaas.du(l)

US3ge MAP..cevecrennsennas.. . memstat(1lm)
USEr..iuieeineeennnennseennaanaWrite(l)
user and group ID............setuid(2)
user and group identity...... getuid(2)
user environment.............environ(5)
user id........ivevveeenn....whoami(1)
user id temporarily..........su(1l)

user information lookup......finger(1)
user logins..................logins(1m)
USEer'S.veeeesas cese..mail(l)
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USEerS.eeess ceesese..wall(l)
users who are on the.........users(1l)
validate SCCS file..eeeees...val(l)
value.. ceesese.abs(3)
value, floor, ceiling........floor(3m)
value for environment........getenv(3)
VAlUES.veeesoooaasseosnscessstrue(l)
verification.... ....assert(3x)
Verifier.eeeeeeeeeeeeoeassesaalint(l)
version).ceeeeeeeaesn ...cu_v7(1lc)
version).. teessessseseCu vim(lc)
version control.....eeeeeee..vc(l)
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version of aN...ceeevens «....get(l)
versions of @N......eeeeee...5ccsdiff(1)
viewing..... teteeeesesesssss more(l)

(visual) display editor......vi(1l)

volume..ceveuosss ceeeceessesfilsys(5)
wait for process tO..........wait2(2)
wait for process to...... e...wait(2j)
what to do when the.......... crash(8)
when the system crashes...... crash(8)
who are on the system........users(1l)

who is my mail from?.........from(1)
who is on the system......... who(1)
winchester disks... ...ra(4)
without a controlling........zaptty(1lm)

word count....... ceeeeaeesesowc(l)

word from stream.............getc(3s)
word gamesS......... Ceeeeeees hangman(6)
word on a Stream.............putc(3s)
working directory.ceeeececees cd(1)
working directory name....... pwd (1)
write on a file....o... eee...write(2)

write to all users.ceeceeeces
write to another user......
WEitiNge.ieeoeseseeeecccasns
zap the controlling tty....

..wall(l)
..write(l)
..open(2)
..zaptty(2)
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NAME
intro - introduction to commands

DESCRIPTION

This section describes publicly accessible commands in
alphabetic order. Certain distinctions of purpose are made

in the headings:
(1) Commands of general utility.

(1C) Commands for communication with other systems.
(1G)
design.

(1IM) Commands used primarily for system maintenance.

The word 'local' at the foot of a page means that the
mand is not intended for general distribution.

SEE ALSO
DIAGNOSTICS

Section (6) for computer games.

How to get started, in the Introduction.

DIAGNOSTICS
Upon termination each command returns two bytes of

Commands used primarily for graphics and computer-aided

com-

status,

one supplied by the system giving the cause for termination,

and (in the case of 'normal' termination) one

supplied by

the program, see wait and exit(2). The former byte is 0 for
normal termination, the latter is customarily 0 for success-

ful

execution, nonzero to indicate troubles such as errone-

ous parameters, bad or inaccessible data, or other inability
to cope with the task at hand. It is called variously 'exit
code', 'exit status' or 'return code', and is described only

where special conventions are involved.
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NAME

adb - debugger

SYNOPSIS

adb [-w] [ objfil [ corfil ] ]

DESCRIPTION

Adb is a general purpose debugging program. It may be used
to examine files and to provide a controlled environment for
the execution of UNIX programs.

Objfil is normally an executable program file, preferably
containing a symbol table; if not then the symbolic features
of adb cannot be used although the file can still be exam-
ined. The default for objfil is a.out. Corfil is assumed to

be a core 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 flag is
present then both objfil and corfil are created if necessary
and opened for reading and writing so that files can be
modified using adb. Adb ignores QUIT; INTERRUPT causes
return to the next 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 will be executed. The default count is 1.
Address and count are expressions.

The interpretation of an address depends on the context it
is wused in. If a subprocess 1is being debugged then
addresses are interpreted in the usual way in the address

space of the subprocess. For further details of address
mapping see ADDRESSES.

EXPRESSIONS
. The value of dot.
+ The value of dot incremented by the current incre-
ment.
~ The value of dot decremented by the current incre-
ment.

The last address typed.
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integer
An octal number if integer begins with a 0; a hexade-
cimal number if preceded by #; otherwise a decimal
number.

integer.fraction
A 32 bit floating point number.

'ccec' The ASCII value of up to 4 characters. \ may be used
to escape a '.

< name The value of name, which is either a variable name or
a register name. Adb maintains a number of variables
(see VARIABLES) named by single letters or digits.
If name is a register name then the value of the
register is obtained from the system header in cor-
fil. The register names are r0 ... r5 Sp pc ps.

symbol A symbol is a sequence of wupper or lower case
letters, wunderscores or digits, not starting with a
digit. The value of the symbol is taken from the
symbol ~table in objfil.” An initial _ or ~ will be
prepended to symbol i1f needed.

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 a
program.

routine.name
The address of the variable name in the specified C
routine. Both routine and name are symbols. If name
is omitted the value is the address of the most

recently activated C stack frame corresponding to
routine.

(exp) The value of the expression exp.

Monadic operators

*exp The contents of the location addressed by exp in cor-
fil,

@exp The contents of the location addressed by exp in
objfil,

-exp Integer negation.

~exp Bitwise complement.
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Dyadic operators are left associative and are less binding
than monadic operators.

el+e2 Integer addition.

el-e2 Integer subtraction.

el*e2 Integer multiplication.

el%e2 Integer division.

els&e2 Bitwise conjunction.

elfe2 Bitwise disjunction.

el#e2 El rounded up to the next multiple of e2.

COMMANDS
Most commands consist of a verb followed by a modifier or
list of modifiers. The following verbs are available. (The
commands '?' and '/' may be followed by '*'; see ADDRESSES
for further details.)

?f Locations starting at address in objfil are printed
according to the format f.

/f Locations starting at address in corfil are printed
according to the format f.

=f The value of address itself is printed in the styles
indicated by the format f. (For i format '?' is
printed for the parts of the instruction that reference
subsequent words.)

A format consists of one or more characters that specify a
style of printing. Each format character may be preceded by
a decimal integer that is a repeat count for the format
character. While stepping through a format dot is incre-
mented temporarily by the amount given for each format
letter. If no format is given then the last format is used.
The format letters available are as follows.

o

2 Print 2 bytes in octal. All octal numbers output
by adb are preceded by 0.

Print 4 bytes in octal.

Print in signed octal.

Print long signed octal.

Print in decimal.

Print long decimal.

Print 2 bytes in hexadecimal.

Print 4 bytes in hexadecimal.

Print as an unsigned decimal number.

e XX U0 o
DN NE N
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newline

oo g

=3

+
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4 Print long unsigned decimal.

4 Print the 32 bit value as a floating point number.

8 Print double floating point.

1 Print the addressed byte in octal.

1 Print the addressed character.

1 Print the addressed character using the following
escape convention. Character wvalues 000 to 040
are printed as @ followed by the corresponding
character in the range 0100 to 0140. The charac-
ter @ is printed as @@.

n Print the addressed characters until a zero char-
acter is reached.

n Print a string using the @ escape convention. n
is the length of the string including its zero
terminator.

4 Print 4 bytes in date format (see ctime(3)).

n Print as PDPll instructions. n is the number of
bytes occupied by the instruction. This style of
printing causes variables 1 and 2 to be set to the
offset parts of the source and destination respec-
tively.

0 Print the value of dot in symbolic form. Symbols
are checked to ensure that they have an appropri-
ate type as indicated below.

/ local or global data symbol

? local or global text symbol

= local or global absolute symbol

2 Print the addressed value in symbolic form using
the same rules for symbol lookup as a.

0 When preceded by an integer tabs to the next
appropriate tab stop. For example, 8t moves to
the next 8-space tab stop.

0 Print a space.

0 Print a newline.

.." 0

Print the enclosed string.

Dot is decremented by the current increment.
Nothing is printed.

Dot is incremented by 1. Nothing is printed.

Dot is decremented by 1. Nothing is printed.

If the previous command temporarily incremented dot,
make the increment permanent. Repeat the previous com-
mand with a count of 1.

[?/]11 value mask

Words starting at dot are masked with mask and compared
with value until a match is found. Tf L is used then
the match is for 4 bytes at a time instead of 2. If no
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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 4 bytes. O0Odd addresses are not
allowed when writing to the subprocess address space.

[?/Im bl el £1[2/]
New values for (bl, el, fl) are recorded. If less than
three expressions are given then the remaining map
parameters are left unchanged. If the '?' or '/' s
followed by '*' then the second segment (b2,e2,f2) of
the mapping is changed. If the list is termlnated by
'?2' or '/' then the file (objfil or corfil respec-
tively) is used for subsequent requests. (So that, for

example, '/m?' will cause '/' to refer to objfil.)

>name
Dot is assigned to the variable or register named.

&modifier

The & modifier allows adb to deal with 1locations in
overlay text segments, i.e., type 0430 and 0431 files.
Locations is overlay text segments must be accessed by
a symbol name or a symbol name plus an offset. For
example, to dlsplay the contents of location (lpintr)
as an instruction would be (lpintr/*i) for a non-
overlaid file. The command (lpintr/*&i) would be wused
of the symbol is located in an overlay text segment.

! A shell is called to read the rest of the line follow-
ing '"!'.

Smodifier
Miscellaneous commands. The available modifiers are:

<f Read commands from the file f and return.

>f Send output to the file f, which is created if it
does not exist.

r Print the general registers and the instruction
addressed by pc. Dot is set to pc.
f Print the floating re reglsters in single - or double

length. If the floating point status of ps is set
to double (0200 bit) then double 1length is wused

anyway.

b Print all breakpoints and their associated counts
and commands.

a ALGOL 68 stack backtrace. If address 1is given

then it is taken to be the address of the current
frame (instead of r4). If count 1is given then
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only the first count frames are printed.

C stack backtrace. 1If address is given then it is
taken as the address of the current frame (instead
of r5). If C is used then the names and (16 bit)
values of all 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.

Se§ the page width for output to address (default
80).

Set the 1limit for symbol matches to address
(default 255).

All integers input are regarded as octal.

Reset integer input as described in EXPRESSIONS.
Exit from adb.

Print all non zero variables in octal.

Print the address map.

Manage a subprocess. Available modifiers are:

be

Set breakpoint at address. The breakpoint is exe-
cuted count-1 times before causing a stop. Each
time the breakpoint is encountered the command c
is executed. If this command sets dot to zero
then the breakpoint causes a stop.

Delete breakpoint at address.

Run objfil as a subprocess. If address is given
explicitly then the program T1s entered at this
point; otherwise the program 1is entered at its
standard entry point. count specifies how many
breakpoints are to be ignored before stopping.
Arguments to the subprocess 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 on entry to the subprocess.

The subprocess is continued with signal s c s, see
signal(2). If address is given then the subpro-
cess 1s continued at this address. If no signal
is specified then the signal that caused the sub-
process to stop is sent. Breakpoint skipping is
the same as for r.

As for c except that the subprocess is single
stepped count times. If there is no current sub-
process then objfil is run as a subprocess as for
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r. In this case no signal can be sent; the
remainder of the line is treated as arguments to
the subprocess.

k The current subprocess, if any, is terminated.

VARIABLES
Adb provides a number of variables. Named variables are set
Initially by adb but are not used subsequently. Numbered
variables are reserved for communication as follows.

0 The last value printed.
1 The last offset part of an instruction source.
2 The previous value of variable 1.

Oon entry the following are set from the system header in the
corfil, If corfil does not appear to be a core file then
these values are set from objfil.

The base address of the data segment.

The data segment size.

The entry point.

The 'magic’' number (0405, 0407, 0410 or 0411).
The stack segment size.

The text segment size.

tns8 0 QU0

ADDRESSES

The address in a file associated with a written address is
determined by a mapping associated with that file. Each
mapping is represented by two triples (bl, el, fl) and (b2,
e2, f2) and the file address corresponding to a written
address is calculated as follows.

bl< _address<el => file address=address+fl-bl, otherwise,

b2< _address<e2 => file address=address+f2-b2,

otherwise, the requested address 1is not legal. In some
cases (e.g. for programs with separated I and D space) the
two segments for a file may overlap. If a 2 or / 1is fol-
lowed 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 f1 is set to 0; in this way the
whole file can be examined with no address translation.

So that adb may be used on large files all appropriate
values are kept as signed 32 bit integers.
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FILES
/dev/mem
/dev/swap
a.out
core

SEE ALSO
ptrace(2), a.out(5), core(5), Setting up Unix

DIAGNOSTICS
'Adb' when there is no current command or format. Comments
about inaccessible files, syntax errors, abnormal termina-
tion of commands, etc. Exit status is 0, unless last com-
mand failed or returned nonzero status.

RESTRICTIONS
A breakpoint set at the entry point is not effective on ini-
tial entry to the program.

When single stepping, system calls do not count as an exe-
cuted instruction.

Local variables whose names are the same as an external
variable may foul up the accessing of the external.
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NAME
admin - create and administer SCCS files
SYNOPSIS
admin [-n] [-i[namel]] [-rrell [-t[name]l]
[-fflaglflag-valll [-dflaglflag-valll
[-alogin] [-elogin] [-m[mrlist]] [-y[commentl] ([-h]l [-z]
files
DESCRIPTION

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 keyletter arguments, which begin with
-, and named files (note that SCCS file names must begin
with the characters s.). If a named file doesn't exist, it
is created, and its parameters are initialized according to
the specified keyletter arguments. Parameters not initial-
ized by a keyletter argument are assigned a default value.
If a named file does exist, parameters corresponding to

specified keyletter arguments are changed, and other parame-
ters are left as is.

1f a directory is named, admin 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 a name of - is given, the standard input is read; each
line of the standard input is taken to be the name of an
Ssccs file to be processed. Again, non-SCCS files and
unreadable files are silently ignored.

The keyletter arguments are as follows. Each is explained
as though only one named file is to be processed since the
effects of the arguments apply independently to each named

file.
-n This keyletter indicates that a new SCCS
file 1s to be created.
-ilname] The name of a file from which the text

for a new SCCS file is to be taken. The
text constitutes the first delta of the
file (see -r keyletter for delta number-
ing scheme). If the i keyletter |is
used, but the file name is omitted, the
text is obtained by reading the standard
input until an end-of-file is encoun-
tered. If this keyletter 1is omitted,
then the SCCS file 1is created empty.
Only one SCCS file may be created by an
admin command on which the i keyletter
is supplied. Using a single admin to
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-rrel

-t[name]

-fflag

cceil

ffloor
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create two or more SCCS files require
that they be created empty (no -i
keyletter). Note that the -i keyletter
implies the -n keyletter.

The release into which the initial delta
is inserted. This keyletter may be used
only if the -i keyletter is also used.
If the -r keyletter is not used, the
initial delta is inserted into release
1. The level of the initial delta is
always 1 (by default initial deltas are
named 1.1).

The name of a file from which descrip-
tive text for the SCCS file is to be
taken. 1If the -t keyletter is used and
admin is creating a new SCCS file (the
-n and/or -i keyletters also used), the
descriptive text file name must also be
supplied. 1In the case of existing SCCS
files: (1) a -t keyletter without a file
name causes removal of descriptive text
(if any) currently in the SCCS file, and
(2) a -t keyletter with a file name
causes text (if any) in the named file
to replace the descriptive text (if any)
currently in the SCCS file.

This keyletter specifies a flag, and,
possibly, a value for the flag, to be
placed in the SCCS file. Several f
keyletters may be supplied on a single
admin command line. The allowable flags
and their values are:

Allows use of the -b keyletter on a
get(l) command to create branch deltas.

The highest release (i.e., ‘ceiling'), a
number less than or equal to 9999, which
may be retrieved by a get(l) command for
editing. The default value for an
unspecified ¢ flag is 9999.

The lowest release (i.e., 'floor'), a
number greater than 0 but less than
2999, which may be retrieved by a get(1)
command for editing. The default value
for an unspecified f flag is 1.
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gtext
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The default delta number (SID) to be
used by a get(l) command.

Causes the "No id keywords (ge6)" mes-
sage issued by get(l) or delta(l) to be
treated as a fatal error. In the
absence of this flag, the message is
only a warning. The message 1is 1issued
if no SCCS identification keywords (see
get(l)) are found in the text retrieved
or stored in the SCCS file.

Allows concurrent get(l) commands for
editing on the same SID of an SCCS file.
This allows multiple concurrent updates
to the same version of the SCCS file.

A list of releases to which deltas can
no longer be made (get -e against one of
these 'locked' releases fails). The
list has the following syntax:

<list> ::= <range> | <list> , <range>
<range> ::= RELEASE NUMBER | a

The character a in the list is
equivalent to specifying all releases
for the named SCCS file.

Causes delta(l) to create a 'null' delta
in each of those releases (if any) being
skipped when a delta is made in a new
release (e.g., in making delta 5.1 after
delta 2.7, releases 3 and 4 are
skipped). These null deltas serve as
'anchor points' so that branch deltas
may later be created from them. The
absence of this flag causes skipped
releases to be non-existent in the SCCS
file preventing branch deltas from being
created from them in the future.

User definable text substituted for all
occurrences of the %Q% keyword in SCCS
file text retrieved by get(1l).

Module name of the SCCS file substituted
for all occurrences of the $M% keyword
in SCCS file text retrieved by get(l).
If the m £flag 1is not specified, the
value assigned is the name of the SCCS
file with the leading s. removed.
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ttype

vipgm]

-dflag

-alogin

-elogin

-yl comment ]
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Type of module in the SCCS file substi-
tuted for all occurrences of %Y% keyword
in SCCS file text retrieved by get(1l).

Causes delta(l) to prompt for Modifica-
tion Request (MR) numbers as the reason
for creating a delta. The optional
value specifies the name of an MR number
validity checking program (see
delta(1)). (1f this flag is set when
creating an SCCS file, the m keyletter
must also be used even if its value is
null).

Causes removal (deletion) of the speci-
fied flag from an SCCS file. The -d
keyletter may be specified only when
processing existing SCCS files. Several
-d keyletters may be supplied on a sin-
gle admin command. See the -f keyletter
for allowable flag names.

A list of releases to be 'unlocked’'.

See the -f keyletter for a description
of the 1 flag and the syntax of a list.

A login name, or numerical UNIX group
ID, to be added to the list of users
which may make deltas (changes) to the
SCCs file. A group ID is equivalent to
specifying all login names common to
that group ID. Several a keyletters may
be used on a single admin command 1line.
As many logins, or numerical group IDs,
as desired may be on the list simultane-
ously. If the list of users is empty,
then anyone may add deltas.

A login name, or numerical group ID, to
be erased from the list of users allowed
to make deltas (changes) to the S§ccCS
file. Specifying a group ID is
equivalent to specifying all login names
common to that group 1ID. Several e
keyletters may be used on a single admin
command line.

The comment text is inserted into the
SCCS file as a comment for the initial
delta in a manner identical to that of
delta(l). Omission of the -y keyletter
results in a default comment line being
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inserted in the form:
date and time created YY/MM/DD HH:MM:SS

by login
The -y keyletter is valid only if the -i
and/or -n keyletters are specified
(i.e., a new Sccs file is Dbeing
created).

-m[mrlist] The list of Modification Requests (MR)

numbers is inserted into the SCCS file
as the reason for creating the initial
delta in a manner identical to delta(l).
The v flag must be set and the MR
numbers are validated if the v flag has
a value (the name of an MR number vali-
dation program). Diagnostics will occur
if the v flag is not set or MR valida-
tion fails.

-h Causes admin to check the structure of
the SCCS file (see sccsfile(5)), and to
compare a newly computed check-sum (the
sum of all the characters in the SCCS
file except those in the first 1line)
with the check-sum that is stored in the
first line of the SCCS file. Appropri-
ate error diagnostics are produced.

This keyletter inhibits writing on the
file, so that it nullifies the effect of
any other keyletters supplied, and is,
therefore, only meaningful when process-
ing existing files.

-z The SCCS file check-sum 1is recomputed
and stored in the first line of the SCCS
file (see -h, above).

Note that use of this keyletter on a
truly corrupted file may prevent future
detection of the corruption.

FILES

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(1)). Write permission in the pertinent directory is,
of course, required to create a file. All writing done by
admin is to a temporary x-file, called x.file-name, (see
get(l)), created with mode 444 if the admin command is
creatlng a new 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
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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

files prevents any modification at all except by SCCS com-
mands.

If it should be necessary to patch an SCCS file for any rea-
son, the mode may be changed to 644 by the owner allowing
use of ed(1l). Care must be taken! The edited file should
always be processed by an admin -h to check for corruption
followed by an admin -z to generate a proper check-sum.

Another admin -h is recommended to ensure the SCCS file is
valid.

Admin also makes use of a transient lock file (called
z.file-name), which is used to prevent simultaneous updates

to the SCCS file by different users. See get(l) for further
information.

SEE ALSO

delta(1l), ed(1), get(1l), help(1), prs(l), what (1),
sccsfile(5).

Source Code Control System User's Guide by L. E. Bonanni and
C. A, Salemi.

DIAGNOSTICS
Use help(l) for explanations.
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ar - archive and library maintainer

SYNOPSIS

ar key [ posname ] afile name ...

DESCRIPTION

Ar maintains groups of files combined into a single archive
file. Its main use is to create and update library files as

used by the loader. It can be used, though, for any similar
purpose.

Key is one character from the set drqtpmx, optionally con-
catenated with one or more of vuaibcl. Afile is the archive
file. The names are constituent files in the archive file.
The meanings of the key characters are:

d Delete the named files from the archive file.

r Replace the named files in the archive file. If the
optional character u is 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. Otherwise
new files are placed at the end.

q 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. Useful only to
avoid quadratic behavior when creating a large archive
piece-by-piece.

t Print a table of contents of the archive file. If no
names are given, all files in the archive are tabled.
If names are given, only those files are tabled.

P Print the named files in the archive.

m Move the named files to the end of the archive. If a
positioning character 1is present, then the posname
argument must be present and, as in r, specifies where
the files are to be moved.

X Extract the named files. If no names are given, all

files in the archive are extracted. 1In neither case
does x alter the archive file.

\4 Verbose. Under the verbose option, ar gives a file-
by-file description of the making of a new archive file
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from the old archive and the constituent files. When
used with t, it gives a long listing of all information
about the files. When used with p, it precedes each
file with a name.

c Create. Normally ar will create afile when it needs
to.  The create option suppresses the normal message
that is produced when afile is created.

1 Local. Normally ar places its temporary files in the
directory /tmp. This option causes them to be placed
in the local directory.

FILES
/tmp/v* temporaries

SEE ALSO
1d(1), ar(5), lorder(l)

RESTRICTIONS
If the same file is mentioned twice in an argument list, it
may be put in the archive twice.
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NAME
arcv - convert archives to new format

SYNOPSIS
arcv file ...

DESCRIPTION
Arcv converts archive files (see ar(l), ar(5)) from 6th edi-
tion to 7th edition format. The conversion is done in
place, and the command refuses to alter a file not 1in old
archive format.
01d archives are marked with a magic number of 0177555 at
the start; new archives have 0177545,

FILES
/tmp/v*, temporary copy

SEE ALSO

ar(l), ar(s)
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NAME
as - assembler

SYNOPSIS
as [ - 1[0 -v ][ -oobjfile ] file ...

DESCRIPTION
As assembles the concatenation of the named files. If the
optional first argument - is used, all undefined symbols in
the assembly are treated as global. If the optional -V
argument is used, references to global text symbols are not
resolved, but left for the loader to resolve. This should
be done for files that are to be placed in overlays. It does
not hurt to use the -V flag as long as the output is run
through the loader, but failure to use it for modules that
go into overlays can cause improper text references.
The output of the assembly is left on the file objfile; if
that 1is omitted, a.out 1is wused. It is executable if no
errors occurred during the assembly, and if there were no
unresolved external references.

FILES
/lib/as2 pass 2 of the assembler
/tmp/atm[1-3]? temporary
a.out object

SEE ALSO
1d(1), nm(1l), adb(1l), a.out(5)
UNIX Assembler Manual by D. M. Ritchie

DIAGNOSTICS

When an input file cannot be read, its name followed by a
question mark is typed and assembly ceases. When syntactic
or semantic errors occur, a single-character diagnostic is
typed out together with the line number and the file name in
which it occurred. Errors in pass 1 cause cancellation of
pass 2. The possible errors are:

Parentheses error

Parentheses error

String not terminated properly
Indirection used illegally

Illegal assignment to '.'

Error in address

Branch instruction is odd or too remote
Error in expression

Error in local ('f' or 'b') type symbol
Garbage (unknown) character

End of file inside an if

Multiply defined symbol as label

Word quantity assembled at odd address

% A s

O3 RO MDD
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AS(1)
p '.' different in pass 1 and 2
r Relocation error
u Undefined symbol
X Syntax error
RESTRICTIONS

Syntax errors can cause incorrect line numbers in following
diagnostics.
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NAME
at - execute commands at a later time

SYNOPSIS
at time [ day ] [ file ]

DESCRIPTION

At squirrels away a copy of the named file (standard input
default) to be used as input to sh(1) at a specified later
time. A cd(1l) command to the current directory is inserted
at the beginning, followed by assignments to all environment
variables. When the script is run, it uses the user and
group ID of the creator of the copy file.

The time is 1 to 4 digits, with an optional following 'A',
'P', 'N' or 'M' for AM, PM, noon or midnight. One and two
digit numbers are taken to be hours, three and four digits
to be hours and minutes. If no letters follow the digits, a
24 hour clock time is understood.

The optional day is either (1) a month name followed by a
day number, or (2) a day of the week; if the word 'week'
follows invocation is moved seven days further off. Names
of months and days may be recognizably truncated. Examples
of legitimate commands are

at 8am jan 24
at 1530 fr week

At programs are executed by periodic execution of the com-
mand /usr/lib/atrun from cron(8). The granularity of at
depends upon how often atrun 1s executed.

Standard output or error output is lost unless redirected.

FILES
/usr/spool/at/yy.ddd.hhhh.uu
activity to be performed at hour hhhh of year day ddd of
year yy. uu is a unique number.
/usr/spool/at/lasttimedone contains hhhh for last hour of
activity. ‘
/usr/spool/at/past directory of activities now in progress

/usr/lib/atrun program that executes activities that are due
pwd(1)
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SEE ALSO
calendar(l), cron(8)

DIAGNOSTICS

Complains about various syntax errors and times out of
range.

RESTRICTIONS

Due to the granularity of the execution of /usr/lib/atrun,

there may be bugs in scheduling things almost exactly 24
hours into the future.
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NAME

awk - pattern scanning and processing language
SYNOPSIS

awk [ -Fc ] [ prog ] [ file ] ...
DESCRIPTION

Awk scans each input file for lines that match any of a set
of patterns specified in prog. With each pattern in prog
there can be an associated action that will be performed
when a line of a file matches the pattern. The set of pat-

terns may appear literally as prog, or in a file specified
as -f file.

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 statement; 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, vide infra.) The

fields are denoted $1, $2, ... ; $0 refers to <the entire
line.

A pattern-action statement has the form
pattern { action }

A missing { action } means print the line; a missing pattern
always matches.

An action is a sequence of statements. A statement can be
one of the following:

if ( conditional ) statement [ else statement ]
while ( conditional ) statement

for ( expression ; conditional ; expression ) statement
break

continue

{ [ statement ] ... }

variable = expression

print [ expression-list ] [ >expression ]

printf format [ , expression-list ] [ >expression ]
next # skip remaining patterns on this input line
exit # skip the rest of the input

Statements are terminated by semicolons, newlines 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 con-
catenation (indicated by a blank). The C operators ++, --

’

~

|
. .

N
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+=, =-=, *=, /=, and %= are also available in expressions.
Variables may be scalars, array elements (denoted x[i]) or
fields. Variables are 1initialized to the null string.
Array subscripts may be any string, not necessarily numeric;
this allows for a form of associative memory. String con-
stants are quoted "...".

The print statement prints its arguments on the standard
output (or on a file if >file is present), separated by the
current output field separator, and terminated by the output
record separator. The printf statement formats its expres-
sion list according to the format (see printf(3)).

The built-in function length returns the length of its argu-
ment taken as a string, or of the whole line if no argument.
There are also built-in functions exp, log, sqrt, and int.
The last truncates its argument to an integer.
substr(s, m, n) returns the n-character substring of s that

begins at position” m. The function
sprintf(fmt, expr, expr, ...) formats the expressions

according to the printf(3) format given by fmt and returns
the resulting string.

Patterns are arbitrary Boolean combinations (!, ||, &&, and
parentheses) of regular expressions and relational expres-
sions. Reqular expressions must be surrounded by slashes
and are as in egrep. Isolated regular expressions in a pat-
tern apply to the entire line. Regular expressions may also
occur in relational expressions.

A pattern 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.

A relational expression is one of the following:

expression matchop regular-expression
expression relop expression

where a relop is any of the six relational operators in C,
and a matchop is either ~ (for contains) or !~ (for does not
contain). A conditional 1is an arithmetic expression, a
relational expression, or a Boolean combination of these.

The special patterns BEGIN and END may be wused to capture
control before the first input line is read and after the
last. BEGIN must be the first pattern, END the last.
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A single character c may 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 fields 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 newline);
and OFMT, the output format for numbers (default "%.6q").

EXAMPLES
Print lines longer than 72 characters:

length > 72
Print first two fields in opposite order:
{ print $2, $1 }
Add up first column, print sum and average:

{ s +=$1}
END { print "sum is", s, " average is", s/NR }

Print fields in reverse order:
{ for (i = NF; i > 0; --i) print $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 }

SEE ALSO
lex(1), sed(1)
A. V. Aho, B. W. Kernighan, P. J. Weinberger, Awk - a pat-
tern scanning and processing lanquage

RESTRICTIONS

There are no explicit conversions between numbers and
strings. To force an expression to be treated as a number

add 0 to it; to force it to be treated as a string concaten-
ate "" to it.
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NAME

bas - basic

SYNOPSIS

bas [ file ]

DESCRIPTION

Bas is a dialect of Basic. If a file argument is provided,
the file is used for input before the terminal is read. Bas
accepts lines of the form:

statement
integer statement

Integer numbered statements (known as 1internal statements)
are stored for later execution. They are stored in sorted
ascending order. Non-numbered statements are immediately
executed. The result of an immediate expression statement
(that does not have '=' as its highest operator) is printed.
Interrupts suspend computation.

Statements have the following syntax:

expression

The expression is executed for its side effects
(assignment or function call) or for printing as
described above.

comment ...

This statement is ignored. It 1is wused to interject
commentary in a program.

done
Return to system level.

dump
The name and current value of every variable is
printed.

edit
The UNIX editor, ed, is invoked with the file argument.
After the editor exits, this file is recompiled.

for name = expression expression statement

for name = expression expression

next

The for statement repetitively executes a statement
(first form) or a group of statements (second form)
under control of a named variable. The variable takes
on the value of the first expression, then is incre-
mented by one on each loop, not to exceed the value of
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the second expression.

goto expression
The expression is evaluated, truncated to an integer
and execution goes to the corresponding integer num-
bered statement. If executed from immediate mode, the
internal statements are compiled first.

if expression statement

if expression

[ else
ceo ]

fi
The statement (first form) or group of statements
(second form) is executed if the expression evaluates
to non-zero. 1In the second form, an optional else

allows for a group of statements to be executed when
the first group is not.

list [expression [expression]]
is used to print out the stored internal statements.
If no arguments are given, all internal statements are
printed. If one arqument is given, only that internal
statement is listed. If two arguments are given, all
internal statements inclusively between the arguments
are printed.

print list
The list of expressions and strings are concatenated
and printed. (A string is delimited by " characters.)

prompt list

Prompt is the same as print except that no newline
character is printed.

return [expression]

The expression is evaluated and the result 1is passed
back as the value of a function call. If no expression
is given, zero is returned.

run
The internal statements are compiled. The symbol table
is re-initialized. The random number generator is

reset. Control is passed to the lowest numbered inter-
nal statement,

save [expression [expression]]

Save is like list except that the output is written on
the file argqument. If no argument is given on the com-
mand, b.out is used.
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Expressions have the following syntax:

name
A name is used to specify a variable. Names are com-
posed of a letter followed by letters and digits. The
first four characters of a name are significant.

number

A number is used to represent a constant value. A
number is written in Fortran style, and contains
digits, an optional decimal point, and possibly a scale
factor consisting of an e followed by a possibly signed
exponent.

( expression )

Parentheses are used to alter normal order of evalua-
tion,

expression
The result is the negation of the expression.

expression operator expression
Common functions of two arguments are abbreviated by
the two arguments separated by an operator denoting the
function. A complete list of operators is given below.

expression ( [expression [ , expression] ... 1)

Functions of an arbitrary number of arguments can be
called by an expression followed by the arguments in
parentheses separated by commas. The expression evalu-
ates to the line number of the entry of the function in
the internally stored statements. This causes the
internal statements to be compiled. If the expression
evaluates negative, a builtin function is called. The
list of builtin functions appears below.

name [ expression [ , expression ] ... 1
Each expression is truncated to an integer and used as
a specifier for the name. The result is syntactically
identical to a name. al[l,2] is the same as allll[2].

The truncated expressions are restricted to values
between 0 and 32767.

The following is the list of operators:

= = is the assignment operator. The left operand must be
a name or an array element. The result is the right
operand. Assignment binds right to left,

& | & (logical and) has result zero if either of its argu-
ments are zero. It has result one if both its argu-
ments are non-zero. | (logical or) has result zero if
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FILES

)

< <=

The f

arg(i

exp(x
log(x

sqr(x

BAS(1)

both of its arguments are zero. It has result one if
either of its arguments are non-zero.

> >= == <>
The relational operators (< less than, <= less than or
equal, > greater than, »>= greater than or equal, ==
equal to, <> not equal to) return one if their arqu-
ments are in the specified relation. They return zero
otherwise. Relational operators at the same level
extend as follows: a>b>c is the same as a>b&b>c.
Add and subtract.
Multiply and divide.
Exponentiation.
ollowing is a list of builtin functions:

) is the value of the 1 -th actual parameter on the
current level of function call.

) is the exponential function of X.
) is the natural logarithm of X.

) is the square root of x.

sin(x) is the sine of x (radians).

cos(x) is the cosine of x (radians).

atn(x

rnd (

expr (

abs(x

int(x

) is the arctangent of X. Its value is between -J/2
and J/2.

) is a uniformly distributed random number between zero
and one.

)

is the only form of program input. A 1line is read
from the input and evaluated as an expression. The
resultant value is returned.

) is the absolute value of x.

) returns x truncated (towards 0) to an integer.

/tmp/btm? temporary

b.out

save file

/bin/ed for edit
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DIAGNOSTICS
Syntax errors cause the incorrect line to be typed with an
underscore where the parse failed. All other diagnostics
are self explanatory.

RESTRICTIONS
Has been known to give core images.
Catches interrupts even when they are turned off.
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NAME
basename - strip filename affixes
SYNOPSIS
basename string [ suffix ]
DESCRIPTION
Basename deletes any prefix ending in '/' and the suffix, if
present in string, from string, and prints the result on the
standard output. It is normally used inside substitution
marks in shell procedures.
This shell procedure invoked with the argument
/usr/src/cmd/cat.c compiles the named file and moves the
output to cat in the current directory:
cc §1 . .
mv a.out basename $1 .c
SEE ALSO

sh(1)
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NAME

bc - arbitrary-precision arithmetic language
SYNOPSIS
DESCRIPTION

Bc is an interactive processor for a language which resem-
bles C but provides unlimited precision arithmetic. It
takes input from any files given, then reads the standard
input. The -1 argument stands for the name of an arbitrary
precision math library. The syntax for bc programs is as

follows; L means letter a-z, E means expression, S means
statement.

Comments
are enclosed in /* and */.

Names
simple variables: L
array elements: L [ E ]
The words 'ibase', 'obase', and 'scale'

Other operands
arbitrarily long numbers with optional sign and
decimal point.
(E)
sqrt ( E )
length ( E ) number of significant decimal digits
sc?le ( E) n?mber of digits right of decimal point
L E, ... , E

Operators
+ - * / % ~ (% is remainder; ~ is power)

++  -- (prefix and postfix; apply to names)
== <= >= !: < >
= =+ =— =% =/ =% =

Statements
E
{s; ... ; 81}
if (E ) S
while ( E ) S
for ( E ; E ;
null statemen
break

quit

E) S
t

Function definitions
define L ( L ,..., L) {
auto L, ... , L
S; +¢¢ S
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return ( E )

}
Functions in -1 math library
s(x) sine

c(x) cosine
e(x) exponential

1(x) log
a(x) arctangent
j(n,x) Bessel function

All function arguments are passed by value.

The value of a statement that is an expression is printed
unless the main operator 1is an assignment. Either semi-
colons or newlines may separate statements. Assignment to
scale influences the number of digits to be retained on
arithmetic operations in the manner of dc(1). Assignments

to ibase or obase set the input and output number radix
respectively.

The same letter may be used as an array, a function, and a
simple variable simultaneously. All variables are global to
the program. 'Auto' variables are pushed down during func-
tion calls. When wusing arrays as function arguments or
defining them as automatic variables empty square brackets
must follow the array name.

For example
scale = 20

define e(x){
auto a, b, ¢, i, s

a=1
b=1
s =1
for(i=1; 1==1; i++){
a = a*x
b = b*i
¢ = a/b
if(c == 0) return(s)
S = s+C
}

}

defines a function to compute an approximate value of the
exponential function and

for(i=1; i<=10; i++) e(i)

prints approximate values of the exponential function of the
first ten integers.
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Bc is actually a preprocessor for dc(l), which it invokes
automatically, unless the -c (compile only) option is

present. In this case the dc input is sent to the standard
output instead.

FILES
/usr/lib/lib.b mathematical library
dc(1) desk calculator proper

SEE ALSO
dc(1)

L. L. Cherry and R. Morris, BC - An arbitrary precision
desk-calculator language

RESTRICTIONS
No &&, ||, or ! operators.
For statement must have all three E's.
Quit is interpreted when read, not when executed.
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NAME
bdiff - big diff

SYNOPSIS
bdiff filel file2 [n] [-s]

DESCRIPTION

Bdiff is used in a manner analogous to diff(1) to find which
lines must be changed in two files to bring them into agree-
ment. Its purpose is to allow processing of files which are
too large for diff. Bdiff ignores 1lines common to the
beginning of both files, splits the remainder of each file
into n-line segments, and invokes diff upon corresponding
segments. The value of n 1is 3500 by default. If the
optional third argument is given, and it is numeric, it is
used as the value for n. This is useful in those cases in
which 3500-line segments are too large for diff, causing it
to fail, If filel (file2) is -, the standard input is read.
The optional -s (silent) argument specifies that no diagnos-
tics are to be printed by bdiff (note, however, that this
does not suppress possible exclamations by diff. 1If both
optional arguments are specified, they must appear in the
order indicated above.

The output of bdiff is exactly that of diff, with 1line
numbers adjusted to account for the segmenting of the files
(that is, to make it look as if the files had been processed
whole). Note that because of the segmenting of the files,

bdiff does not necessarily find a smallest sufficient set of
file differences.

FILES
SEE ALSO
diff(1).

DIAGNOSTICS
Use help(l) for explanations.
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NAME
bufstat - print I/0 buffer usage

SYNOPSIS
bufstat [ ifn ] [ interval ] [ corefile ] [ namelist ]

DESCRIPTION
The bufstat printout shows the current usage of the system's
1/0 buffer cache. The optional argument 'i' specifies that
the printout should be repeated every interval seconds. The
'f' option causes corefile to be used as memory instead of
/dev/mem. The 'n' option declares that the system namelist
should be obtained from namelist instead of /unix. Single
or multiple options may be specified. The arguments inter-
val, corefile, and namelist must occur in the same order as
the options [ifn].
Information printed by bufstat includes; Physical memory
address of the buffer, number of 1I/0 operations on the
buffer since system startup, the byte count and logical
block number for the last I/0 operation on the buffer, the
error code, the 'name' of the device that owns the buffer,
and the buffer header flags. Where 'name' is the special
file name for the device, e.g., hk00, rl0, etc., or the
device's major/minor device number, if the special file can-
not be located.

FILES
/unix - default system namelist
/dev/mem - default system memory

SEE ALSO

Refer to the ULTRIX-11 System Management Guide, Section
9.5.2 for an example of a bufstat printout.
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NAME

cal - print calendar

SYNOPSIS

cal [ month ] year

DESCRIPTION

Cal prints a calendar for the specified year. If a month is
also specified, a calendar just for that month is printed.
Year can be between 1 and 9999. The month is a number

between 1 and 12. The calendar produced is that for England
and her colonies.

Try September 1752.

RESTRICTIONS

The year is always considered to start in January even
though this is historically naive.

Beware that 'cal 78' refers to the early Christian era, not
the 20th century.
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NAME
calendar - reminder service

SYNOPSIS
calendar [ - 1

DESCRIPTION
Calendar consults the file 'calendar' in the current direc-
tory and prints out lines that contain today's or tomorrow's
date anywhere in the line. Most reasonable month-day dates
such as 'Dec. 7,' ‘'december 7,' '12/7,' etc., are recog-
nized, but not '7 December' or '7/12'. On weekends 'tomor-
row' extends through Monday.
When an argument is present, calendar does its job for every
user who has a file 'calendar' iIn his login directory and
sends him any positive results by mail(l). Normally this is
done daily in the wee hours under control of cron(8).

FILES
calendar
/usr/lib/calendar to figure out today's and tomorrow's dates
/etc/passwd
/tmp/cal¥*
egrep, sed, mail subprocesses

SEE ALSO
at(1l), cron(8), mail(1l)

RESTRICTIONS

Your calendar must be public information for you to get rem-
inder service.

Calendar's extended idea of 'tomorrow' doesn't account for
holidays.
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NAME

cat - catenate and print

SYNOPSIS

cat [ -u ] file ...

DESCRIPTION

Cat reads each file in sequence and writes it on the stan-
dard output. Thus

cat file
prints the file and
cat filel file2 >file3

concatenates the first two files and places the result on
the third.

If no file is given, or if the argument '-' is encountered,
cat reads from the standard input. Output is buffered in
512-byte blocks unless the standard output is a terminal or
the -u option is present.

SEE ALSO

pr(l), cp(1l)

RESTRICTIONS

Beware of 'cat a b >a' and 'cat a b >b', which destroy input
files before reading them.



CB(1) CB(1)

NAME
cb - C program beautifier

SYNOPSIS
cb

DESCRIPTION
Cb places a copy of the C program from the standard input on
the standard output with spacing and indentation that
displays the structure of the program.

RESTRICTIONS
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NAME

cc, pcc - C compiler
SYNOPSIS

cc [ option ] ... file ...

pcc [ option ] ... file ...
DESCRIPTION

Cc is the UNIX C compiler. It accepts several types of
arguments:

Arguments whose names end with '.c' are taken to be C source
programs; they are compiled, and each object program is left
on the file whose name is that of the source with '.o' sub-
stituted for '.c'. The '.o' file is normally deleted, how-

ever, if a single C program is compiled and loaded all at
one go.

In the same way, arguments whose names end with '.s' are
taken to be assembly source programs and are assembled, pro-
ducing a '.o' file.

The following options are interpreted by cc. See 1d(1) for
load-time options.

-C Suppress the loading phase of the compilation, and
force an object file to be produced even if only one
program is compiled.

-p Arrange for the compiler to produce code which
counts the number of times each routine is called;
also, if loading takes place, replace the standard
startup routine by one which automatically calls
monitor(3) at the start and arranges to write out a
mon.out file at normal termination of execution of
the object program. An execution profile can then
be generated by use of prof(1l).

-f In systems without hardware floating-point, use a
version of the C compiler which handles floating-
point constants and loads the object program with
the floating-point interpreter. Do not use if the

hardware is present.
-0 Invoke an object-code optimizer.

-S Compile the named C programs, and leave the

assembler-language output on corresponding files
suffixed '.s'.

-P Run only the macro preprocessor and place the result
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for each '.c' file in a corresponding '.i' file and
has no '#' lines in it.

-E Run only the macro preprocessor and send the result
to the standard output. The output is intended for
compiler debugging; it is unacceptable as input to
cc.

-V Create code suitable for use in overlaid programs.
This is now a default flag.

-v7 Turn of the -V flag. This is provided only for
backwards compatibility with older versions of cc,
and in general should not be used.

-N Place switch tables into text space. This is useful
for 430 type programs, since the switch tables then
go into the overlay with the module, saving valuable
data space. This option must NOT be wused for
separate instruction and data space programs!

-0 output
Name the final output file output. If this option

is used the file 'a.out' will be left undisturbed.

-Dname=def
-Dname Define the name to the preprocessor, as 1if by
'#define’. If no definition is given, the name is

defined as 1.
-Uname Remove any initial definition of name.

-1dir '#include' files whose names do not begin with '/’
are always sought first in the directory of the file
argument, then in directories named in -I options,
then in directories on a standard list.

-Bstring
Find substitute compiler passes in the files named
string with the suffixes cpp, c0, cl and c2. If
string is empty, use a standard backup version,

~-t[p012]
Find only the designated compiler passes 1in the
files whose names are constructed by a -B option.
In the absence of a -B option, the string 1is taken
to be '/usr/src/cmd/c/’'.

Other arguments are taken to be either loader option argu-
ments, or C-compatible object programs, typically produced
by an earlier cc run, or perhaps libraries of C-compatible
routines. These programs, together with the results of any
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compilations specified, are loaded (in the order given) to
produce an executable program with name a.out.

The major purpose of the 'portable C compiler', pcc, is to
serve as a model on which to base other compilers, Pcc does
not support options -f, -E, -B, and -t. It provides, in
addition to the language of cc, unsigned char type data and
initialized bit fields.

FILES
file.c input file
file.o object file
a.out loaded output
/tmp/ctm? temporaries for cc
/1lib/cpp preprocessor
/1lib/c[01] compiler for cc
/usr/c/oc[012] backup compiler for cc
/usr/c/ocpp backup preprocessor
/1lib/fc[01] floating-point compiler
/lib/c2 optional optimizer
/lib/crt0.0 runtime startoff
/lib/mcrt0.o startoff for profiling
/1lib/fcrt0.0 startoff for floating-point interpretation
/1lib/libc.a standard library, see intro(3)
/usr/include standard directory for '#include' files
/tmp/pc* temporaries for pcc

/usr/lib/ccom  compiler for pcc

SEE ALSO
B. W. Kernighan and D. M. Ritchie, The C Programming
Language, Prentice-Hall, 1978
D. M. Ritchie, C Reference Manual
monitor(3), prof(1), adb(1), 1d(1)

DIAGNOSTICS
The diagnostics produced by C itself are intended to be
self-explanatory. Occasional messages may be produced by
the assembler or loader. Of these, the most mystifying are
from the assembler, as(l), in particular 'm', which means a
multiply-defined external symbol (function or data).

RESTRICTIONS
Pcc is little tried on the PDP1l; specialized code generated
for that machine has not been well shaken down. The -0

optimizer was designed to work with cc; its use with pcc is
suspect.
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NAME
cd - change working directory

SYNOPSIS
cd directory

DESCRIPTION

Directory becomes the new working directory. The process
must have execute (search) permission in directory.

Because a new process is created to execute each command, cd
would be ineffective if it were written as a normal command.
It is therefore recognized and executed by the Shell.

SEE ALSO
sh(1l), pwd(1l), chdir(2)
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NAME
cda, ccd - crash dump analysis
SYNOPSIS
cda -options [namelist] [corefile]
ccd
DESCRIPTION

The ccd command copies a crash dump from a magtape, RX50
diskette, or the swap area to a file, for analysis by the
cda program.

Refer to the ULTRIX-11 System Management Guide, Section 9.5
for a description of the cda program and Section 9.4 for a
description of the ccd program.

SEE ALSO

ULTRIX-11 System Management Guide, Chapter 9
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NAME

cdc - change the delta commentary of an SCCS delta
SYNOPSIS

cdc -rSID [-mlmrlist]] [-y[comment]] files
DESCRIPTION

Cdc changes the delta commentary, for the SID specified by
the -r keyletter, of each named SCCS file.

Delta commentary is defined to be the Modification Request
(MR) and comment information normally specified via the
delta(l) command (-m and -y keyletters).

If a directory is named, cdc 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 a name of - is given, the standard input is read (see
WARNINGS); each 1line of the standard input is taken to be
the name of an SCCS file to be processed.

Arguments to cdc, which may appear in any order, consist of
keyletter arguments, and file names.

All the described keyletter argquments apply independently to
each named file:

-rSID Used to spec1fy the SCCS 1IDentification
(S1ID) string of a delta for which the
delta commentary is to be changed.

-m[mrlist] If the SCCS file has the v flag set (see
admin(l)) then a list of MR numbers to
be added and/or deleted in the delta
commentary of the SID specified by the
-r keyletter may be supplied. A null MR
list has no effect.

MR entries are added to the list of MRs
in the same manner as that of delta(l).
In order to delete an MR, precede the MR
number with the character ! (see EXAM-
PLES). If the MR to be deleted 1is
currently in the 1list of MRs, it is
removed and changed into a 'comment'
line. A list of all deleted MRs is
placed in the comment section of the
delta commentary and preceded by a com-
ment line stating that they were
deleted.
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EXAMPLES

~y[comment ]

CDC(1)

If -m is not used and the standard input
is a terminal, the prompt MRs? is issued
on the standard output before the stan-
dard 1input 1is read; if the standard
input is not a terminal, no prompt is
issued. The MRs? prompt always precedes
the comments? prompt (see -y keyletter).

MRs in a list are separated by blanks
and/or tab characters. An unescaped
new-line character terminates the MR
list.

Note that if the v flag has a value (see
admin(1)), it is taken to be the name of
a program (or shell procedure) which
validates the correctness of the MR
numbers., If a non-zero exit status is
returned from the MR number validation
program, cdc terminates and the delta
commentary remains unchanged.

Arbitrary text used to replace the
comment (s) already. existing for the
delta specified by the -r keyletter.
The previous comments are kept and pre-
ceded by a comment line stating that
they were changed. A null comment has
no effect.

If -y is not specified and the standard
input is a terminal, the prompt com-
ments? is issued on the standard output
before the standard input is read:; if
the standard input is not a terminal, no
prompt is issued. An unescaped new-line
character terminates the comment text.

The exact permissions necessary to modify the SCCS file
are documented in the Source Code Control System User's
Guide. Simply stated, they are either (1) if you made

the delta, you can change its delta commentary; or (2)

if you own the file and directory you can modify the
delta commentary.

cdc -rl.6 -m"bl78-12345 !bl77-54321 b179-00001" -ytrou-

ble 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.file.
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cdc -rl.6 s.file
MRs? !bl77-54321 bl178-12345 bl79-00001
comments? trouble

does the same thing.

WARNINGS

If SCCS file names are supplied to the cdc command via the
standard input (- on the command line), then the -m and -y
keyletters must also be used.

FILES
x-file (see delta(l))
z-file (see delta(l))
SEE ALSO

admin(1l), delta(l), get(l), help(l), prs(l), sccsfile(5).
Source Code Control System User's Guide by L. E. Bonanni and
C. A. Salemi.

DIAGNOSTICS
Use help(l) for explanations.
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NAME

chfn - change finger entry

SYNOPSIS

chfn [ loginname ]

DESCRIPTION

FILES

Chfn is used to change information about users. This infor-
mation is used by the finger program, among others. It con-
sists of the user's "real life" name, office room number,
office phone number, and home phone number. Chfn prompts
the user for each field. Included in the prompt is a
default value, which is enclosed between brackets. The
default value is accepted simply by typing <return>. To
enter a blank field, type the word 'none'. Below is a sam-
ple run:

Name [Biff Studsworth II]:

Office location []: 521E

Office Phone (Ex: 1632) []: 1863

Home Phone (Ex: 987532) [5771546]: none

Chfn allows phone numbers to be entered with or without
hyphens.

It is a good idea to run finger after running chfn to make
sure everything is the way you want it.

The optional argument loginname is used to change another
person's finger information. This can only be done by the
super-user,

/etc/passwd, /etc/ptmp

SEE ALSO

finger(1l), passwd(5)

RESTRICTIONS

For historical reasons, the user's name, etc. are stored in
the passwd file. This is a bad place to store the informa-
tion.

Because two users may try to write the passwd file at once,
a synchronization method was developed. On rare occasions,
a message that the password file is "busy"” will be printed.
In this case, chfn sleeps for a while and then tries to
write to the passwd file again.
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NAME
chghist change the history entry of an SCCS delta

SYNOPSIS
chghist -rSID name ...

DESCRIPTION

Chghist changes the history information, for the delta
specified by the SID, of each named SCCS file.

If a directory is named, chghist behaves as though each file
in the directory were specified as a named file, except that
non-SCCS files (last component of the pathname does not
begin with 's.'), and unreadable files, are silently
ignored. If a name of '-' is given, the standard input is
read; each 1line of the standard input is taken to be the
name of an SCCS file to be processed. Again, non-SCCS
files, and unreadable files, are silently ignored.

The exact permissions necessary to change the history entry
of a delta are documented in the SCCS/PWB User's Manual.
Simply stated, they are either (1) if you made a delta, you
can change its history entry; or (2) if you own the file and
directory you can change a history entry.

The new history is read from the standard input. If the
standard input 1is a terminal, the program will prompt with
'MRs? ' (only if the file has a v flag, see admin (I)) and
with 'comments? '. If the standard input is not a terminal,
no prompt(s) is (are) printed. A newline preceded by a '\'
is read as a blank, and may be used to make the entering of
the history more convenient. The first newline not preceded

by a '\' terminates the response for the corresponding
prompt.

When the history entry of a delta table record (see prt (I))
is changed, all old MR entries (if any) are converted to
comments, and both these and the original comments are pre-
ceded by a comment line that indicates who made the change
and when it was made. The new information is entered preced-

ing the old. No other changes are made to the delta table
entry.

FILES
x-file (see delta (1)) z-file (see delta (1))

SEE ALSO

admin(l), get(1l), delta(l), prt(1l), help(l), sccsfile(5)
SCCS/PWB User's Manual by L. E. Bonanni and A. L. Glasser.

DIAGNOSTICS
Use help (1) for explanations.
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NAME

chmod - change mode
SYNOPSIS

chmod mode file ...
DESCRIPTION

The mode of each named file is changed according to mode,
which may be absolute or symbolic. An absolute mode is an
octal number constructed from the OR of the following modes:

4000 set user ID on execution

2000 set group ID on execution

1000 sticky bit, see chmod(2)

0400 read by owner

0200 write by owner

0100 execute (search in directory) by owner
0070 read, write, execute (search) by group
0007 read, write, execute (search) by others

A symbolic mode has the form:

(who] op permission [op permission] ...

The who part is a combination of the letters u (for user's
permissions), g (group) and o (other). The letter a stands
for ugo. If who is omitted, the default is a but the setting

of the file creation mask (see umask(2)) is taken into
account.

Op can be + to add permission to the file's mode, - to take

away permission and = to assign permission absolutely (all
other bits will be reset).

Permission is any combination of the letters r (read), w
(write), x (execute), s (set owner or group id) and t (save
text - sticky). Letters u, g or o indicate that permission
is to be taken from the current mode. Omitting permission
is only useful with = to take away all permissions.

The first example denies write permission to others, the
second makes a file executable:

chmod o-w file
chmod +x file

Multiple symbolic modes separated by commas may be given.
Operations are performed in the order specified. The letter
s is only useful with u or gq.

Only the owner of a file (or the super-user) may change its
mode.
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SEE ALSO
1s(1), chmod(2), chown (1), stat(2), umask(2)
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NAME
chog - change owner and group

SYNOPSIS
chog owner files...

DESCRIPTION
Chog changes the user-ID and the group-ID of files to the
user-ID and default group-ID of owner. The owner may be
either a login name or a decimal UID, but it must be found
in the password file.
Only the super-user is allowed to change owner and group
ID's,

FILES
/etc/passwd
/etc/group

SEE ALSO

chown(2), chgrp(2), passwd(5), group(5)
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NAME

chown, chgrp - change owner or group

SYNOPSIS

chown owner file ...

chgrp group file ...

DESCRIPTION

FILES

Chown changes the owner of the files to owner. The owner

may be either a decimal UID or a login name found in the
password file.

Chgrp changes the group-ID of the files to group. The group
may be either a decimal GID or a group name found in the
group-ID file.

Only the super-user can change owner or group, in order to
simplify as yet unimplemented accounting procedures.

/etc/passwd
/etc/group

SEE ALSO

chown(2), passwd(5), group(5)
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NAME
chroot - change root directory

SYNOPSIS
chroot newdir

DESCRIPTION
Chroot changes the root directory to newdir and then execs a
new shell. The new shell is determined from the environment
variable SHELL, if it is not set then /bin/sh is used. The
shell is executed relative to the new directory. The prompt
is changed to (subroot)-> to remind the user of his new
environment.
Only the super-user can change the root directory.

FILES
/bin/sh

SEE ALSO
chroot(2)
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NAME
chsh - change default login shell

SYNOPSIS
chsh name [ shell ]

DESCRIPTION
Chsh is a command similar to passwd(l) except that it s
used to change the login shell field of the password file
rather than the password entry. If no shell is specifiea
then the shell reverts to the default login shell /bin/sh.
Currently only /bin/csh or /bin/oldcsh can be specified as
the shell unless you are the super-user.
An example use of this command would be

chsh bill /bin/csh

This example changes the default shell for the user bill to
be /bin/csh.

SEE ALSO

csh(1l), passwd(l), passwd(5)
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NAME
clri - clear i-node

SYNOPSIS
clri filesystem i-number ...

DESCRIPTION
Clri writes zeros on the i-nodes with the decimal i-numbers
on the filesystem. After clri, any blocks in the affected
file will show up as 'missing' in an icheck(l) or fsck(l) of
the filesystem.
Read and write permission is required on the specified file
system device. The i-node becomes allocatable.
The primary purpose of this routine is to remove a file
which for some reason appears in no directory. If it is
used to zap an i-node which does appear in a directory, care
should be taken to track down the entry and remove it. Oth-
erwise, when the i-node is reallocated to some new file, the
old entry will still point to that file. At that point
removing the old entry will destroy the new file. The new
entry will again point to an unallocated i-node, so the
whole cycle is likely to be repeated again and again.

SEE ALSO
icheck(1l), fsck(l), ipatch(1)

RESTRICTIONS

If the file is open, clri is likely to be ineffective.

The clri command should be used only as a last resort, fsck

provides a much safer method of accomplishing file system
repairs.
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NAME

cmp - compare two files

SYNOPSIS

cmp [ -1 1 [ -s ] filel file2

DESCRIPTION

The two files are compared. (If filel is '-', the standard
input is used.) Under default options, 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, that fact
is noted.

Options:

-1 Print the byte number (decimal) and the differing
bytes (octal) for each difference.

-S Print nothing for differing files; return codes only.

SEE ALSO

diff(l), comm(1l)

DIAGNOSTICS

Exit code 0 is returned for identical files, 1 for different
files, and 2 for an inaccessible or missing argument.
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NAME

col - filter reverse line feeds

SYNOPSIS

col [-bfx]

DESCRIPTION

Col reads the standard input and writes the standard output.
It performs the line overlays implied by reverse line feeds
(ESC-7 in ASCII) and by forward and reverse half line feeds
(ESC-9 and ESC-8). Col is particularly useful for filtering
multicolumn output made with the '.rt' command of nroff and

output resulting from use of the tbl(l) preprocessor.

Although col accepts half line motions in its input, it nor-
mally does not emit them on output. Instead, text that
would appear between lines is moved to the next lower full
line boundary. This treatment can be suppressed by the -f
(fine) option; in this case the output from col may contain
forward half 1line feeds (ESC-9), but will still never con-
tain either kind of reverse line motion.

If the -b option is given, col assumes that the output dev-
ice in use is not capable of backspacing. In this case, if
several characters are to appear in the same place, only the
last one read will be taken.

The control characters SO (ASCII code 017), and SI (016) are
assumed to start and end text in an alternate character set.
The character set (primary or alternate) associated with
each printing character read is remembered; on output, SO
and SI characters are generated where necessary to maintain
the correct treatment of each character.

Col normally converts white space to tabs to shorten print-
1ng time. If the -x option is given, this conversion is
suppressed.

All control characters are removed from the input except
space, backspace, tab, return, newline, ESC (033) followed
by one of 789, SI, SO, and VT (013). This last character is
an alternate form of full reverse line feed, for compatibil-
ity with some other hardware conventions. All other non-
printing characters are ignored.

SEE ALSO

troff(1), tbl(1l), greek(1)

RESTRICTIONS

Can't back up more than 128 lines.

No more than 800 characters, including backspaces, on a
line.
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NAME

comb - combine SCCS deltas

SYNOPSIS

comb [-0] [-s] [-psid] [-clist] files

DESCRIPTION

Comb generates a shell procedure (see sh(l)) which, when
run, will reconstruct the given SCCS files. The recon-
structed files will, hopefully, be smaller than the original
files. The arquments may be specified in any order, but all
keyletter arguments apply to all named SCCS files. If a
directory is named, comb 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. 1If a
name 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.

The keyletter arguments are as follows. Each is explained
as though only one named file is to be processed, but the

effects of any keyletter argument apply independently to
each named file.

-pSID The SCCS IDentification string (SID) of the oldest
delta to be preserved. All older deltas are dis-
carded in the reconstructed file.

-clist A list (see get(l) for the syntax of a list) of del-

tas to be preserved. All other deltas are dis-
carded.

-0 For each get -e generated, this argument causes the
reconstructed file to be accessed at the release of
the delta to be created, otherwise the reconstructed
file would be accessed at the most recent ancestor.
Use of the -o keyletter may decrease the size of the
reconstructed SCCS file. It may also alter the
shape of the delta tree of the original file.

-s This argqument causes comb to generate a shell pro-
cedure which, when run, will produce a report giv-
ing, for each file: the file name, size (in Dblocks)
after combining, original size (also in blocks), and
percentage change computed by:

100 * (original - combined) / original
It is recommended that before any SCCS files are
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actually combined, one should use this option to
determine exactly how much space is saved by the
combining process.

If no keyletter arquments are specified, comb will preserve
only 1leaf deltas and the minimal number of ancestors needed
to preserve the tree.

FILES
s .COMB The name of the reconstructed SccCs file.
comb???2?? Temporary.

SEE ALSO

admin(1), delta(l), get(l), help(1l), prs(1l), sccsfile(5).
Source Code Control System User's Guide by L. E. Bonanni and
C. A, Salemi,.

DIAGNOSTICS
Use help(l) for explanations.

RESTRICTIONS
Comb may rearrange the shape of the tree of deltas. It may
not save any space; in fact, it is possible for the recon-
structed file to actually be larger than the original.
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NAME

comm - select or reject lines common to two sorted files

SYNOPSIS

comm [ - [ 123 ] ] filel file2

DESCRIPTION

Comm reads filel and file2, which should be ordered in ASCII
collating sequence, and produces a three column output:
lines only in filel; lines only in file2; and lines in both
files. The filename '-' means the standard input.

Flags 1, 2, or 3 suppress printing of the corresponding
column. Thus comm -12 prints only the lines common to the
two files; comm -23 prints only lines in the first file but
not in the second; comm -123 is a no-op.

SEE ALSO

cmp(1l), Aiff(1l), uniqg(l)
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NAME
Cp - copy

SYNOPSIS
cp filel file2
cp file ... directory

DESCRIPTION
Filel is copied onto file2. The mode and owner of file2 are
preserved if it already existed; the mode of the source file
is used otherwise.
In the second form, one or more files are copied 1into the
directory with their original fiTle-names.
Cp refuses to copy a file onto itself.

SEE ALSO

cat(1l), pr(l), mv(1l)
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NAME

cpio - copy file archives in and out
SYNOPSIS

cpio -o [ acBv |

cpio -i [ BcdmrtuvfsSbé ] [ patterns ]

cpio -p [ adlmruv ] directory
DESCRIPTION

Cpio -o (copy out) reads the standard input to obtain a list
of path names and copies those files onto the standard out-
put together with path name and status information,

Cpio -i (copy in) extracts files from the standard 1input
which is assumed to be the product of a previous cpio -o.
Only files with names that match atterns are selected.
Patterns are given in the name-generating notation of sh(1l).
In patterns, meta-characters ?, *, and [...] match the slash
/ character. Multiple patterns may be specified and if no
patterns are specified, the default for patterns is * (i.e.,
select all files). The extracted files are conditionally
created and copied into the current directory tree based
upon the options described below.

Cpio -p (pass) reads the standard input to obtain a list of
path names of files that are conditionally created and

copied into the destination directory tree based wupon the
options described below.

The meanings of the available options are:

a Reset access times of input files after they have been
copied.
B Input/output is to be blocked 5,120 bytes to the record

(does not apply to the pass option; meaningful only
with data directed to or from /dev/rmt?,/dev/rht?).

d Directories are to be created as needed.

c Write header information in ASCII character form for
portability.

r Interactively rename files. If the user types a null
line, the file 1s skipped.

t Print a table of contents of the input. No files are
created.

u Copy unconditionally (normally, an older file will not
replace a newer file with the same name).

v Verbose: causes a list of file names to be printed.

When used with the t option, the table of contents
looks like the output of an 1ls -1 command (see 1s(1)).

1 Whenever possible, link files rather than copying them.
Usable only with the -p option.
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Retain previous file modification time. This option is
ineffective on directories that are being copied.

Copy in all files except those in patterns.

Swap bytes. Use only with the -i option.

Swap halfwords. Use only with the -i option.

Swap both bytes and halfwords. Use only with the -i
option.

Process an old (i.e., UNIX System Sixth Edition format)
file. Only useful with -i (copy in).

O pDhhunmw o

EXAMPLES

The first example below copies the contents of a directory
into an archive; the second duplicates a directory hierar-

chy:
ls | cpio -0 >/dev/ht0
cd olddir
find . -depth -print | cpio -pdl newdir
The trivial case "find . -depth -print | cpio -0B

>/dev/rmt0" can be handled more efficiently by:
find . -cpio /dev/rmt0

SEE ALSO
ar(l), find(1), cpio(5).

RESTRICTIONS
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 super-user can copy special files.
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NAME
csf, msf - simplify special file creation

SYNOPSIS
/etc/csf [-r] [-f #] [-c #) dn# [ tty# ] ... dn# [ tty# ]
cd /dev

msf devtype unit [ tty# ]

DESCRIPTION
The csf program creates all of the special files for a dev-
ice "with a single command. The optional '-r' specifies that
the special files are to be removed instead of created.

The optional '-f #' argument causes only the special file
for disk partition # to be created or removed. Multiple
'-f' arguments may not be given.

The '-c #' argument specifies the MSCP disk controller
number, zero is assumed if the '-c #' is omitted.

The dn# argument specifies the device name and unit number.
The 'dn' 1is the ULTRIX-11 mnemonic for the device, see the
ULTRIX-11 System Management Guide, Appendix C for a list of
device mnemonics. For all devices, except DL and KL, # is
the unit number. For disks and tapes, if the # is omitted
the special files for all possible units will be created or
removed. For all other devices # must be present. For the
KL and DL devices, # is the number of units present.

The optional 'tty#' specifies the TTY line number associated
with the first port on the device. This argument must be
given as shown, i.e., the letters 'tty' followed by the line
number . If the 'tty#' argument 1is omitted line zero is
assumed. If both KL and DL devices are present, then their
special files must be created with a single execution of the
csf command, for example:

/etc/csf kl4 ttylée dl3 tty20

This is necessary because the starting minor device number
for the DL depends on how many KL devices are present. Do
not create the special file for the console terminal (KLO).

The msf command is a shell procedure that uses the /etc/csf
program to create the special files for a device. The
'devtype' argument is the generic name of the device, 1i.e.,
rp06, ra80, tul6, 1lpll, dzll, etc. The 'devtype' takes the
form 'devtype cn' for disks that can be attached to multiple
controllers, ' _cn' 1is the controller number. For example,
rp06_1 for an RP06 disk on the second RH11/RH70 MASSBUS disk
controller, or rx50_2 for an RX50 on the third MSCP disk
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controller. The 'unit' argument is the unit number. The

"tty#' 1is identical to the tty# used with the csf program,
except that is must be present.

FILES
/dev/*

SEE ALSO
mknod (1)

ULTRIX-11l System Management Guide, Sections 1.4 and 2.6.
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NAME

csh - a shell (command interpreter) with C-like syntax
SYNOPSIS

csh [ -cefinstvvxX ] [ arg ... ]
DESCRIPTION

Csh is a first implementation of a command language inter-
preter incorporating a history mechanism (see History Sub-
stitutions), job control facilities (see Jobs) and a C-like
syntax. So as to be able to use its job control facilities,
users of csh must (and automatically do) use the new tty
driver summarized in newtty(4) and fully described in
tty(4). This new tty driver allows generation of interrupt
characters from the keyboard to tell jobs to stop. See
stty(l) for details on setting options in the new tty
driver. Login(1l) normally switches to the new line discip-
line if the shell is specified as /bin/csh; otherwise it
sets the terminal stop characters to be undefined. In this
way, users of /bin/oldcsh may use the same shell without job
control if that name iIs a link to /bin/csh.

An instance of csh begins by executing commands from the
file '.cshrc' in the home directory of the invoker. If this
is a login shell then it also executes commands from the
file '.login' there. It is typical for users on crt's to
put the command 'stty crt' in their .login file, and to also
invoke tset(1l) there.

In the normal case, the shell will then begin reading com-
mands from the terminal, prompting with '$ '. Processing of
arguments and the use of the shell to process files contain-
ing command scripts will be described later.

The shell then repeatedly performs the following actions: a
line of command input is read and broken into words. This
sequence of words is placed on the command history list and

then parsed. Finally each command in the current line is
executed.

When a login shell terminates it executes commands from the
file '.logout' in the users home directory.

Lexical structure

The shell splits input lines into words at blanks and tabs

with the following exceptions. The characters '&' '[' ';'
'<' '>' '(' ')' form separate words. If doubled in '&&',
11", '<<'" or '>>' these pairs form single words. These

parser metacharacters may be made part of other words, or
prevented their special meaning, by preceding them with '\'.
A newline preceded by a '\' is equivalent to a blank.
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In addition strings enclosed in matched pairs of quotations,
tr!f, "' or '"', form parts of a word; metacharacters in
these strings, including blanks and tabs, do not form
separate words. These quotations have semantics to be

described subsequently. Within pairs of ''' or '"' charac-
ters a newline preceded by a '\' gives a true newline char-
acter.

When the shell's input is not a terminal, the character '#'
introduces a comment which continues to the end of the input
line. It is prevented this special meaning when preceded by
'\' and in quotations using ' ', ''', and '"'.

Commands

A simple command is a sequence of words, the first of which
specifies the command to be executed. A simple command or a
sequence of simple commands separated by '|' characters
forms a pipeline. The output of each command in a pipeline
is connected to the input of the next. Sequences of pipe-
lines may be separated by ';', and are then executed sequen-
tially. A sequence of pipelines may be executed without
immediately waiting for it to terminate by following it with

an '&'.

Any of the above may be placed in '(' ')' to form a simple
command (which may be a component of a pipeline, etc.) It is
also possible to separate pipelines with '||' or '&&' indi-

cating, as in the C language, that the second is to be exe-
cuted only if the first fails or succeeds respectively. (See
Expressions.)

Jobs

The shell associates a job with each pipeline. It keeps a
table of current jobs, printed by the jobs command, and
assigns them small integer numbers. When a job is started

asynchronously with '&', the shell prints a line which looks
like:

[1] 1234

indicating that the job which was started asynchronously was

job number 1 and had one (top-level) process, whose process
id was 1234, ’

If you are running a job and wish to do something else you
may hit the key ~Z (control-Z) which sends a STOP signal to
the current job. The shell will then normally indicate that
the job has been 'Stopped', and print another prompt. You
can then manipulate the state of this job, putting it in the
background with the bg command, or run some other commands
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and then eventually bring the job back into the foreground
with the foreground command fg. A ~Z takes effect immedi-
ately and is like an interrupt in that pending output and
unread input are discarded when it is typed. There is
another special key ~Y which does not generate a STOP signal
until a program attempts to read(2) it. This can usefully
be typed ahead when you have prepared some commands for a
job which you wish to stop after it has read them.

A job being run in the background will stop if it tries to
read from the terminal. Background jobs are normally
allowed to produce output, but this can be disabled by giv-
ing the command 'stty tostop'. If you set this tty option,
then background jobs will stop when they try to produce out-
put like they do when they try to read input.

There are several ways to refer to jobs in the shell. The
character '$%' introduces a job name. If you wish to refer
to job number 1, you can name it as '%l'. Just naming a job
brings it to the foreground; thus '%l' is a synonym for ‘fg
%1', bringing job 1 back into the foreground. Similarly
saying '$l &' resumes job 1 in the background. Jobs can
also be named by prefixes of the string typed in to start
them, if these prefixes are unambiguous, thus '%ex' would
normally restart a suspended ex(l) job, if there were only
one suspended job whose name began with the string 'ex'. It
is also possible to say '%?string' which specifies a job
whose text contains string, if there is only one such job.

The shell maintains a notion of the current and previous
jobs. In output pertaining to jobs, the current job is
marked with a '+' and the previous job with a '-'. The
abbreviation '%+' refers to the current job and '%-' refers
to the previous job. For close analogy with the syntax of
the history mechanism (described below), '%%' is also a
synonym for the current job.

Status reporting

This shell learns immediately whenever a process changes
state. It normally informs you whenever a job 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 work. 1If, however, you set
the shell variable notify, the shell will notify you immedi-

ately of changes of status in background jobs. There is
also a shell command notify which marks a single process so
that its status changes will be immediately reported. By

default notify marks the current process; simply say
'notify' after starting a background job to mark it.
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When you try to leave the shell while jobs are stopped, you
will be warned that 'You have stopped jobs.' You may use
the jobs command to see what they are. If you do this or
immediately try to exit again, the shell will not warn you a
second time, and the suspended jobs will be terminated.

Substitutions

We now describe the various transformations the shell per-
forms on the input in the order in which they occur.

History substitutions

History substitutions place words from previous command
input as portions of new commands, making it easy to repeat
commands, repeat arguments of a previous command in the
current command, or fix spelling mistakes in the previous
command with little typing and a high degree of confidence.
History substitutions begin with the character '!' and may
begin anywhere in the input stream (with the proviso that
they do not nest.) This '!"’ may be preceded by an '\' to
prevent its special meaning; for convenience, a '!' is
passed unchanged when it is followed by a blank, tab, new-
line, '=' or '('. (History substitutions also occur when an
input 1line begins with '~', This special abbreviation will
be described later.) Any input line which contains history
substitution is echoed on the terminal before it is executed
as it could have been typed without history substitution.

Commands input from the terminal which consist of one or
more words are saved on the history list. The history sub-
stitutions reintroduce sequences of words from these saved
commands into the input stream. The size of which is con-
trolled by the history variable; the previous command is
always retained, regardless of its value. Commands are num-
bered sequentially from 1.

For definiteness, consider the following output from the
history command:

9 write michael

10 ex write.c

11 cat oldwrite.c
12 diff *write.c

The commands are shown with their event numbers. It is not
usually necessary to wuse event numbers, but the current

event number can be made part of the prompt by placing an
'!" in the prompt string.

With the current event 13 we can refer to previous events by
event number '!1l', relatively as in '!-2' (referring to the
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same event), by a prefix of a command word as in 't!d' for
event 12 or 'iwri' for event 9, or by a string contained in
a word in the command as in '!?mic?' also referring to event
9. These forms, without further modification, simply rein-
troduce the words of the specified events, each separated by
a single blank. As a special case '!!’ refers to the previ-
ous command; thus '!!' alone is essentially a redo.

To select words from an event we can follow the event
specification by a ':' and a designator for the desired
words. The words of a input line are numbered from 0, the
first (usually command) word being 0, the second word (first
arqument) being 1, etc. The basic word designators are:

0 first (command) word

n n'th argument

~ first argument, i.e. 'l’

S last argument

% word matched by (immediately preceding) ?s? search
x-y range of words

-y abbreviates '0O-y'

* abbreviates '“-%', or nothing if only 1 word in event
x* abbreviates 'x-§'’

x- like 'x*' but omitting word 'S’

The ':' separating the event specification from the word
designator can be omitted if the argument selector begins
with a '~', 'S$', '*' '-' or '$', After the optional word
designator can be placed a sequence of modifiers, each pre-
ceded by a ':'. The following modifiers are defined:

h Remove a trailing pathname component,
leaving the head.

r Remove a trailing '.xxx' component, leaving
the root name.

e Remove all but the extension '.xxx' part.

s/1l/r/ Substitute 1 for r

t Remove all Teading pathname components, leaving
the tail.

& Repeat the previous substitution.

g Apply the change globally, prefixing the above,
for example, 'g&'. :

p Print the new command but do not execute it.

q Quote the substituted words, preventing further
substitutions.

X Like q, but break into words at blanks, tabs

and newlines.

Unless preceded by a 'g' the modification is applied only to
the first modifiable word. With substitutions, it is an
error for no word to be applicable.
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The left hand side of substitutions are not regular expres-
sions 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 l and r strings. The
character '&' in the right hand side is replaced by the text
from the left. A '\" quotes '&' also. A null 1l uses the
previous string either from a 1 or from a contextual scan
string s in '!?s?'. The trailing delimiter in the substitu-
tion may be omitted if a newline follows immediately as may
the trailing '?' in a contextual scan.

A history reference may be given without an event specifica-
tion, e.g. '"!$'. In this case the reference is to the pre-
vious command unless a previous history reference occurred
on the same line in which case this form repeats the previ-
ous reference. Thus '!?foo?~!$"’ gives the first and last
arguments from the command matching '?foo?’'.

A special abbreviation of a history reference occurs when
the first non-blank character of an input line is a '~',
This is equivalent to '!:s~' providing a convenient short-
hand for substitutions on the text of the previous line.
Thus '~1b~1lib’' fixes the spelling of 'lib' in the previous
command, Finally, a history substitution may be surrounded
with '{' and '}' if necessary to insulate it from the char-
acters which follow. Thus, after 'ls -1d ~paul' we might do
"t{1}a' to do 'ls -1d ~paula', while '!la' would look for a
command starting 'la’,

Quotations with ' and "

The quotation of strings by ''' and '"' can be used to
prevent all or some of the remaining substitutions. Strings
enclosed in ''' are prevented any further interpretation.

Strings enclosed in '"' are yet variable and command
expanded as described below.

In both cases the resulting text becomes (all or part of) a
single word; only in one special case (see Command Substitu-

tion below) does a '"' quoted string yield parts of more
than one word; ''' quoted strings never do.

Alias substitution

The shell maintains a list of aliases which can be esta-
blished, displayed and modified by the alias and unalias
commands. After a command line is scanned, 1t is parsed
into distinct commands and the first word of each command,
left-to-right, is checked to see if it has an alias. 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
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replace the command and argument list. If no reference is

made to the history 1list, then the argument list is left
unchanged.

Thus if the alias for 'ls' is 'ls -1' the command 'ls /usr'
would map to 'ls -1 /usr', the argument list here being
undisturbed. Similarly if the alias for 'lookup' was 'grep
1~/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 aliasing 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 parser
metasyntax. Thus we can ‘'alias print 'pr \!* | lpr'' to
make a command which pr's its arguments to the line printer.

Variable substitution

The shell maintains a set 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 1instance,
the argv variable is an image of the shell's argument list,
and words of this variable's value are referred to in spe-
cial 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 a number are toggles; the shell does not
care what their value is, only whether they are set or not.
For instance, the verbose variable is a toggle which causes
command input to Dbe echoed. The setting of this variable
results from the -v command line option.

Other operations treat variables numerically. The '@' com-
mand permits numeric calculations to be performed and the
result assigned to a variable. Variable values are, how-
ever, always represented as (zero or more) strings. For the
purposes of numeric operations, the null string is con-
sidered 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
command is executed, variable substitution 1is performed
keyed by '$' characters. This expansion can be prevented by
preceding the '$' with a '\' except within '"'s where it
always occurs, and within '''s where it never occurs,
Strings quoted by ' ' are interpreted later (see Command
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substitution below) so '$' substitution does not occur there

until later, if at all. A '$' is passed unchanged if fol-
lowed by a blank, tab, or end-of-line.

Input/output redirections are recognized before variable
expansion, and are variable expanded separately. Otherwise,
the command name and entire argument list are expanded
together. It is thus possible for the first (command) 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 '"' or given the 'tq' modifier the
results of variable substitution may eventually be command
and filename substituted. Within '"' a variable whose value
consists of multiple words expands to a (portion of) a sin-
gle word, with the words of the variables value separated by
blanks. When the ':q' modifier is applied to a substitution
the variable will expand to multiple words with each word

separated by a blank and quoted to prevent later command or
filename substitution.

The following metasequences are provided for introducing
variable values into the shell input. Except as noted, it
is an error to reference a variable which is not set.

$name

${name}
Are replaced by the words of the value of variable
name, each separated by a blank. Braces insulate name
from following characters which would otherwise be part
of it. Shell variables have names consisting of up to
20 letters and digits starting with a letter. The
underscore character is considered a letter.
If name is not a shell variable, but is set in the
environment, then that value is returned (but : modif-

iers and the other forms given below are not available
in this case).

Sname[selector]

${name[selector]}
May be used to select only some of the words from the
value of name. The selector is subjected to '$' substi-
tution and may consist of a single number or two
numbers separated by a '-'. The first word of a vari-
ables value is numbered 'l'. If the first number of a
range is omitted it defaults to 'l'. 1If the last
member of a range is omitted it defaults to 'S$#name'.
The selector '*' selects all words. It is not an error

for a range to be empty if the second argument is omit-
ted or in range.



CSH(1) CSH(1)

S#name

$ {#name}
Gives the number of words in the variable. This 1is
useful for later use in a '[selector]'.

S0
Substitutes the name of the file from which command
input is being read. An error occurs if the name is
not known.

Snumber

$ {number}
Equivalent to '$argv[number]’.

$*

Equivalent to 'Sargv[*]'.

The modifiers ':h', '":t', ':r', ':q' and ':x' may be applied
to the substitutions above as may ':gh', ':gt' and ':gr'.
If braces '{' '}' appear in the command form then the modif-
iers must appear within the braces. The current implementa-
tion allows only one ':' modifier on each '$' expansion.

The following substitutions may not be modified with ':'
modifiers.

$?name

${?name}
Substitutes the string 'l' if name is set, '0' if it is
not.

$20
Substitutes 'l' if the current input filename is known,
'0' if it is not.

$$

Substitute the (decimal) process number of the (parent)
shell.

S<
Substitutes a line from the standard input, with no
further interpretation thereafter. It can be used to
read from the keyboard in a shell script.

Command and filename substitution

The remaining substitutions, command and filename substitu-
tion, are applied selectively to the arguments of builtin
commands. This means that portions of expressions which are
not evaluated are not subjected to these expansions. For
commands which are not internal to the shell, the command
name is substituted separately from the argument list. This
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occurs very late, after input-output redirection is per-
formed, and in a child of the main shell.

Command substitution

Command substitution is indicated by a command enclosed in
'''. The output from such a command is normally broken into
separate words at blanks, tabs and newlines, with null words
being discarded, this text then replacing the original

string. Within '"'s, only newlines force new words; Dblanks
and tabs are preserved.

In any case, the single final newline does not force a new
word. Note that it is thus possible for a command substitu-
tion to yield only part of a word, even if the command out-
puts a complete line.

Filename substitution

If a word contains any of the characters trRt, '?', '[' or
'{' or begins with the character '~', then that word is a
candidate for filename substitution, also known as 'glob-
bing'. This word is then regarded as a pattern, and
replaced with an alphabetically sorted list of file names
which match the pattern. In a list 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 pat-
tern to match. Only the metacharacters '*', '?' and [
imply pattern matching, the characters '~' and '{' being
more akin to abbreviations.

In matching filenames, the character '.' at the beginning of
a filename 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 characters enclosed.
Within '[...]', a pair of characters separated by '-'
matches any character lexically between the two.

The character '~' at the beginning of a filename is used to
refer to home directories. Standing alone, i.e. '~' it
expands to the invokers home directory as reflected in the
value of the variable home. When followed by a name consist-

ing of letters, digits and '-' characters the shell searches
for a user with that name and substitutes their home direc-
tory; thus '~ken' might expand to '/usr/ken’ and

'~ken/chmach' to '/usr/ken/chmach'. If the character '~' is
followed by a character other than a letter or '/' or

appears not at the beginning of a word, it is left undis-
turbed.

10
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The metanotation 'a{b,c,d}e' is a shorthand for 'abe ace
ade'. Left to right order is preserved, with results of
matches being sorted separately at a low level to preserve

this order. This construct may be nested. Thus
'~source/sl/{oldls,ls}.c' expands to '/usr/source/sl/oldls.c
/usr/source/sl/1ls.c' whether or not these files exist

without any chance of error if the home directory for
'source' is '/usr/source'. Similarly '../{memo,*box}' might
expand to '../memo ../box ../mbox'. (Note that 'memo' was
not sorted with the results of matching '*box'.) As a spe-
cial case '{', '}' and '{}' are passed undisturbed.

Input/output

The standard input and standard output of a command may be
redirected with the following syntax:

< name

Open file name (which is first wvariable, command and
filename expanded) as the standard input.

<< word

Read the shell input up to a line which is identical to
word. Word 1is not subjected to variable, filename or
command substitution, and each input line is compared
to word before any subst1tut1ons are done on this 1nput
line. Unless a quoting '\', '"', ''' or ' ' appears in
word variable and command subst1tut10n is performed on
the intervening lines, allowing '\' to quote '$', '\’
and ''', Commands which are substituted 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.

> name

>! 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,
its is truncated, its previous contents being lost.

If the variable noclobber is set, then the file must
not exist or be a character special file (e.g. a termi-
nal 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.

11
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>> name
>>§& name
>>! name

>>&! name
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 error for the file not
to exist unless one of the '!' forms is given. Other-
wise similar to '>'.

A command receives the environment in which the shell was
invoked as modified by the input-output parameters and the
presence of the command in a pipeline. Thus, unlike some
previous shells, commands run from a file of shell commands
have no access to the text of the commands by default;
rather they receive the original 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. Note that the default standard input for a com-
mand run detached is not modified to be the empty file
'/dev/null’'; rather the standard input remains as the origi-
nal standard input of the shell. If this is a terminal and
if the process attempts to read from the terminal, then the
proces? will block and the user will be notified (see Jobs
above.

Diagnostic output may be directed through a pipe with the
standard output. Simply use the form '|&' rather than just

vlv.
Expressions

A number of the builtin commands (to be described subse-
quently) take expressions, in which the operators are simi-
lar to those of C, with the same precedence. These expres-
sions appear in the @, exit, if, and while commands. The
following operators are available:

Il & | ~ & == 1= =~ I~ <= >= < > << >> + -
* /% !~ ()

Here the precedence increases to the right, '==' '{=' ‘'=~'
and v!~v’ Tg=?t! o=t 1t and |>|, '<<' and l>>" '+' and v_v'

'*' '/' and '%' being, in groups, at the same level. The
'==' 'I=' '=~' and '!~' operators compare their arguments as
strings; all others operate on numbers. The operators '=~'
and '!~' are like '!=' and '==' except that the right hand
side is a pattern (containing, e.g. '*'s, '?'s and instances
of '[...]") against which the left hand operand is matched.

12
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This reduces the need for use of the switch statement in

shell scripts when all that 1is really needed is pattern
matching.

Strings which begin with '0' are 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 adja-
cent to components of expressions which are syntactically
significant to the parser ('&' "|' '<' '>' ‘(' ')') they
should be surrounded by spaces.

Also available in expressions as primitive operands are com-
mand executions enclosed in '{' and '}' and file enquiries
of the form '-1 name' where 1 is one of:

read access
write access
execute access
existence
ownership

zero size
plain file
directory

QLN O DM€

The specified name is command and filename expanded and then
tested to see 1if it has the specified relationship to the
real user. If the file does not exist or 1is inaccessible
then all enquiries return false, i.e. '0'. Command execu-
tions succeed, returning true, 1i.e. 'l', 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 variable status examined.

Control flow

The shell contains a number 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 commands.

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 a single simple command on an input line
as shown below.

If the shell's input is not seekable, the shell buffers wup
input whenever a loop is being read and performs seeks in

13
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this internal buffer to accomplish the rereading implied by
the loop. (To the extent that this allows, backward goto's
will succeed on non-seekable inputs.)

Builtin commands

Builtin commands are executed within the shell. If a buil-
~tin command occurs as any component of a pipeline except the
last then it is executed in a subshell.

alias

alias name

alias name wordlist
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 substituted. Name is not allowed
to be alias or unalias.

alloc

Shows the amount of dynamic core in use, broken down
into used and free core, and address of the last loca-
tion in the heap. With an argument shows each used and
free block on the internal dynamic memory chain indi-
cating its address, size, and whether it is used or
free. This is a debugging command and may not work in
production versions of the shell; it requires a modi-
fied version of the system memory allocator.

bg

bg %job ...
Puts the current or specified jobs into the background,
continuing them if they were stopped.

break
Causes execution to resume after the end of the nearest
enclosing foreach or while. The remaining commands on
the current line are executed. Multi-level breaks are
thus possible by writing them all on one line.

breaksw

Causes a break from a switch, resuming after the endsw.

case label:
A label in a switch statement as discussed below.

cd

cd name

chdir

chdir name
Change the shells working directory to directory name.
If no argument 1is given then change to the home

14
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directory of the user.

If name is not found as a subd1rectory of the current
directory (and does not begin with '/', './'" or '../"),
then each component of the variable cdpath 1is checked
to see if it has a subdirectory name. Finally, if all
else fails but name is a shell variable whose value
begins with '/', then this is tried to see if it is a
directory.

continue
Continue execution of the nearest enclosing while or

foreach. The rest of the commands on the current line
are executed.

default:

Labels the default case in a switch statement. The
default should come after all case labels.

dirs
Prints the directory stack; the top of the stack is at

the left, the first directory in the stack being the
current directory.

echo wordlist

echo -n wordlist
The specified words are written to the shells standard
output, separated by spaces, and terminated with a new-
line unless the -n option is specified.

else

end

endif

endsw
See the description of the foreach, if, switch, and
while statements below.

eval arg ...
(As in sh(l).) The arguments are read as input to the
shell and the resulting command(s) executed. This is
usually used to execute commands generated as the
result of command or variable substitution, since pars-

ing occurs before these substitutions. See tset(1l) for
an example of using eval.

exec command

The specified command 1is executed 1in place of the
current shell.

exit

exit(expr)
The shell exits either with the wvalue of the status
variable (first form) or with the value of the

15
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specified expr (second form).

fg

fg %job ...
Brings the current or specified jobs into the fore-
ground, continuing them if they were stopped.

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 command continue may be used to continue
the loop prematurely and the builtin command break to
terminate it prematurely. When this command Ts read
from the terminal, the loop is read up once prompting
with '?' before any statements in the loop are exe-
cuted. If you make a mistake typing in a loop at the
terminal you can rub it out.

glob wordlist
Like echo but no '\' escapes are recognlzed and words
are delimited by null characters in the output. Useful

for programs which wish to use the shell to filename
expand a list of words.

goto word
The specified word is filename and command expanded to
y1eld a string of the form 'label'. The shell rewinds
its input as much as possible and searches for a line
of the form 'label:' possibly preceded by blanks or
tabs. Execution continues after the specified line.

hashstat

Print a statistics line indicating how effective the
internal hash table has been at locating commands (and
avoiding exec's). An exec is attempted for each com-
ponent of the path where the hash function indicates a
possible hit, and in each component which does not
begin with a '/'.

history

history n

history -r n
Displays the history event list; if n is given only the
n most recent events are printed. The -r option rev-
erses the order of printout to be most recent first
rather than oldest first.

16
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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 a simple command, not a pipeline, a command list, or
a parenthesized command list. Input/output redirection
occurs even if expr is false, when command is not exe-
cuted (this is a bug).

if (expr) then
else if (expr2) then

else

endif

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-if pairs are possible; only one endif is
needed. The else part 1is likewise optional. (The
words else and endif must appear at the beginning of
input lines; the if must appear alone on its input line
or after an else.)

jobs

jobs -1
Lists the active jobs; given the -1 options lists pro-
cess id's in addition to the normal information.

kill %job

kill -sig %job ...
kill pid

kill -sig pid ...
kill -1

Sends either the TERM (terminate) signal or the speci-
fied signal to the specified jobs or processes. Sig-
nals are either given by number or by names (as given
in  /usr/include/signal.h, stripped of the prefix
'SIG'). The signal names are listed by 'kill -1'.
There is no default, saying just 'kill' does not send a
signal to the current job. If the signal being sent is
TERM (terminate) or HUP (hangup), then the job or pro-
cess will be sent a CONT (continue) signal as well.

limit

limit resource

limit resource maximum-use
(vax only.) Limits the consumption by the current pro-
cess and each process it creates to not individually
exceed maximum-use on the specified resource. If no

17
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maximum-use is given, then the current limit is
printed; if no resource is given, then all limitations
are given.

Resources controllable currently include cputime (the
maximum number of cpu-seconds to be used by each pro-
cess), filesize (the largest single file which can be
created), datasize (the maximum growth of the
data+stack region via sbrk(2) beyond the end of the
program text), stacksize (the maximum size of the
automatically-extended stack region), and coredumpsize
(the size of the largest core dump that will be
created).

The maximum-use may be given as a (floating point or
integer) number followed by a scale factor. For all
limits other than cputime the default scale is 'k' or
'kilobytes' (1024 Dbytes); a scale factor of 'm' or
'megabytes’ may also be used. For cputime the default
scaling 1is 'seconds', while 'm' for minutes or 'h' for
hours, or a time of the form 'mm:ss' giving minutes and
seconds may be used.

For both resource names and scale factors, wunambiguous
prefixes of the names suffice.

login
Terminate a login shell, replacing it with an instance

of /bin/login. This is one way to log off, included for
compatibility with sh(1).

logout
Terminate a login shell. Especially useful if
ignoreeof is set.

newgrp

Changes the group identification of the caller; for
details see newgrp(l). A new shell is executed by
newgrp so that the shell state is lost.

nice

nice +number

nice command

nice +number command
The first form sets the nice for this shell to 4. The
second form sets the nice to the given number. The
final two forms run command at priority 4 and number
respectively. The superuser may specify negative nice-
ness by using 'nice -number ...'. Command 1is always
executed in a sub-shell, and the restrictions place on
commands in simple if statements apply.

18
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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.

notify

notify %job ...
Causes the shell to notify the user asynchronously when
the status of the current or specified jobs changes;
normally notification is presented before a prompt.
This is automatic if the shell variable notify is set.

onintr

onintr -

onintr label
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 command 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 a child process
terminates because it was interrupted.

In any case, if the shell 1is running detached and
interrupts are being ignored, all forms of onintr have
no meaning and interrupts continue to be ignored by the
shell and all invoked commands.

popd

popd +n
Pops the directory stack, returning to the new top
directory. With a argument '+n' discards the nth entry
in the stack. The elements of the directory stack are
numbered from 0 starting at the top.

pushd

pushd name

pushd +n

With no argquments, pushd exchanges the top two elements
of the directory stack. Given a name argument, pushd
changes to the new directory (ala cd) and pushes the
old current working directory (as in csw) onto the
directory stack. With a numeric argument, rotates the
nth argument of the directory stack around to be the
top element and changes to it. The members of the

directory stack are numbered from the top starting at
0.
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rehash
Causes the internal hash table of the contents of the
directories in the path variable to be recomputed.
This is needed if new commands are added to directories
in the path while you are logged in. This should only
be necessary if you add commands to one of your own

directories, or if a systems programmer changes the
contents of one of the system directories.

repeat count command
The specified command which is subject to the same res-
trictions as the command in the one line if statement
above, is executed count times. I/0 redirections occur
exactly once, even 1f count is 0.

set

set name

set name=word

set name[index]=word

set name=(wordlist)
The first form of the command shows the value of all
shell wvariables. Variables which have other than a
single word as value print as a parenthesized word
list. The second form sets name to the null string.
The third form sets name to the single word. The fourth
form sets the index"th component of name to word:; this
component must already exist. The final form sets name
to the list of words in wordlist. In all cases the
value is command and filename expanded.

These arguments may be repeated to set multiple values
in a single set command. Note however, that variable

expansion happens for all arguments before any setting
occurs.

setenv name value
Sets the value of environment variable name to be

value, a single string. The most commonly used
environment variable USER, TERM, and PATH are automati-

cally imported to and exported from the csh variables

user, term, and path; there is no need to use setenv
for these,

shift
shift variable
The members of argv are shifted to the left, discarding

argv[l]. It 1is an error for argv not to be set or to
have less than one word as value. The second form per-
forms the same function on the specified variable.

source name
The shell reads commands from name. Source commands may
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be nested; if they are nested too deeply the shell may
run out of file descriptors. An error in a source at
any level terminates all nested source commands. Input

during source commands is never placed on the history
list.

stop
stop %$job ...

Stops the current or specified job which is executing
in the background.

suspend
Causes the shell to stop in its tracks, much as if it
had been sent a stop signal with ~Z. This is most
often used to stop shells started by su(l).

switch (string)
case strl:
breaksw
default:
breaksw
endsw
Each case label is successively matched, against the
specified string which 1is first command and filename
expanded. The file metacharacters '*', '?2" and '[...]"'
may be used in the case labels, which are variable
expanded. If none of the labels match before a
'default' label is found, then the execution begins
after the default label. Each case label and the
default label must appear at the beginning of a line.
The command breaksw causes execution to continue after
the endsw. Otherwise control may fall through case
labels and default labels as in C. If no label matches

and there is no default, execution continues after the
endsw.

time

time command
With no argument, a summary of time used by this shell
and its children 1is printed. If arguments are given
the specified simple command is timed and a time sum-
mary as described under the time variable is printed.
If necessary, an extra shell is created to print the
time statistic when the command completes.

umask
umask value

The file creation mask is displayed (first form) or set
to the specified value (second form). The mask is
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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
discarded. Thus all aliases are removed by 'unalias
*'. It is not an error for nothing to be unaliased.

unhash

Use of the internal hash table to speed location of
executed programs is disabled.

unlimit resource
unlimit
(Vax only.) Removes the limitation on resource. If no

3 . . —_— T . .
resource 1s specified, then all resource limitations
are removed,

unset pattern
All variables whose names match the specified pattern
are removed. Thus all variables are removed by 'unset
*': this has noticeably distasteful side-effects. It
is not an error for nothing to be unset.

unsetenv pattern
Removes all variables whose name match the specified
pattern from the environment. See also the setenv com-
mand above and printenv(1),

wait
All background jobs are waited for. It the shell is
interactive, 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
commands between the while and the matching end are
evaluated. Break and continue may be used to terminate
or continue the loop prematurely. (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 a terminal.

%job
Brings the specified job into the foreground.,
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%job &
Continues the specified job in the background.

¢
@ name = expr
@ name[index] = expr
The first form prints the values of all the shell vari-
ables. The 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 '(' ')'. 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 '*=', '+=',6 etc are available as in C.
The space separating the name from the assignment
operator is optional. Spaces are, however, mandatory

in separating components of expr which would otherwise
be single words.

Special postfix '++' and '--' operators increment and
decrement name respectively, i.e. '@ i++',

Pre-defined and environment variables

The following variables have special meaning to the shell.
of these, argv, cwd, home, path, prompt, shell and status
are always set by the shell. Except for cwd and status this
setting occurs only at initialization; these variables will

not then be modified unless this is done explicitly by the
user.

This shell copies the environment variable USER into the
variable wuser, 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 inferior csh
processes will import the definition of path from the
environment, and re-export it if you then change it. (It
could be set once in the .login except that commands through
net(1l) would not see the definition.)

argv Set to the arguments to the shell, it is from
this variable that positional parameters are
substituted, i.e. 'S$1°' is replaced by
*Sargv[1l]’, etc.

cdpath Gives a list of alternate directories
searched to find subdirectories in chdir com-
mands.
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cwd

echo

history

home

ignoreeof

mail

noclobber

noglob

CSH(1)

The full pathname of the current directory.

Set when the -x command line option is given.
Causes each command and its arquments to be
echoed just before it is executed. For non-
builtin commands all expansions occur before
echoing. Builtin commands are echoed before
command and filename substitution, since
these substitutions are then done selec-
tively.

Can be given a numeric value to control the
size of the history list. Any command which
has been referenced in this many events will
not be discarded. Too large values of his-
tory may run the shell out of memory. The
last executed command is always saved on the
history list.

The home directory of the invoker, initial-
ized from the environment. The filename
expansion of '~' refers to this variable.

If set the shell ignores end-of-file from
input devices which are terminals. This

prevents shells from accidentally being
killed by control-D's.

The files where the shell checks for mail.
This is done after each command completion
which will result in a prompt, 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 a different mail check-

ing interval, in seconds, than the default,
which is 10 minutes.

If multiple mail files are specified, then
the shell says 'New mail in name' when there
is mail in the file name.

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 existing files.

If set, filename expansion 1is inhibited.
This is most wuseful in shell scripts which
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nonomatch

notify

path

prompt

shell

status

CSH(1)

are not dealing with filenames, or after a
list of filenames has been obtained and
further expansions are not desirable.

If set, it is not an error for a filename
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.

If set, the shell notifies asynchronously of
job completions. The default is to rather
present job completions just before printing
a prompt.

Each word of the path variable specifies a
directory in which commands are to be sought
for execution. A null word specifies the
current directory. If there is no path vari-
able then only full path names will execute.
The usual search path is '.', '/bin' and
'/usr/bin', but this may vary from system to
system. For the superuser the default search
path is '/etc', '/bin' and '/usr/bin'. A
shell which 1is given neither the -c nor the
-t option will normally hash the contents of
the directories in the path variable after
reading .cshrc, and each time the path wvari-
able 1is reset. If new commands are added to
these directories while the shell is active,
it may be necessary to give the rehash or the
commands may not be found.

The string which is printed before each com-
mand is read from an interactive terminal
input. If a '!' appears in the string it
will be replaced by the current event number
unless a preceding '\' is given. Default is
'$ ', or '# ' for the superuser.

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-builtin Command Execution
below.) Initialized to the (system-dependent)
home of the shell.

The status returned by the last command. If
it terminated abnormally, then 0200 is added
to the status. Builtin commands which fail
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return exit status 'l', all other builtin
commands set status '0'.

time Controls automatic timing of commands. If
set, then any command which takes more than
this many cpu seconds will cause a line giv-
ing user, system, and real times and a utili-
zation percentage which is the ratio of user
plus system times to real time to be printed
when it terminates.

verbose Set by the -v command line option, causes the
words of each command to be printed after
history substitution.

Non-builtin command execution

When a command to be executed is found to not be a builtin
command the shell attempts to execute the command via
execve(2). Each word in the variable path names a directory
from which the shell will attempt to execute the command.
If it is given neither a -c nor a -t option, the shell will
hash the names in these directories into an internal table
so that it will only try an exec in a directory if there is
a possibility that the command resides there. This greatly
speeds command location when a large 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 arqument, and in any case for each directory component of

ath which does not begin with a '/', the shell concatenates
with the given command name to form a path name of a file
which it then attempts to execute.

Parenthesized commands are always executed in a subshell.
Thus '(cd ; pwd) ; pwd' prints the home directory; leaving
you where you were (printing this after the home directory),
while 'ed ; 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 a file con-
taining shell commands an a new shell is spawned to read it.

If there is an alias for shell then the words of the alias
will be 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 a
special, late occurring, case of alias substitution, and
only allows words to be prepended to the argument list
without modification.
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Argument list processing

If argument 0 to the shell is '-' then this 1is a 1login
shell. The flag arguments are interpreted as follows:

-C Commands are read from the (single) following argument

which must be present. Any remaining arguments are
placed in argv.

-e The shell exits if any invoked command terminates
abnormally or yields a non-zero exit status.

-f The shell will start faster, because it will neither
search for nor execute commands from the file '.cshrc'
in the invokers home directory.

-i The shell is interactive and prompts for its top-level
input, even if it appears to not be a terminal. Shells
are interactive without this option if their inputs and
outputs are terminals.

-n Commands are parsed, but not executed. This may aid in
syntactic checking of shell scripts.

-s Command input is taken from the standard input.

-t A single 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 line.

-v Causes the verbose variable to be set, with the effect

that command 1input 1is echoed after history substitu-
tion.

-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 executed.

-X Is to -x as -V is to -v,

After processing of flag arguments if arguments remain but
none of the -c, -i, -s, or -t options was given the first
argument is taken as the name of a file of commands to be
executed. The shell opens this file, and saves its name for
possible resubstitution by '$0'. Since many systems use
either the standard version 6 or version 7 shells whose
shell scripts are not compatible with this shell, the shell
will execute such a 'standard' shell if the first character
of a script is not a '#', i.e. if the script does not start
with a comment. Remaining arguments initialize the variable
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argv.
Signal handling

The shell normally ignores quit signals. Jobs running
detached (either by '&' or the bg or %... & commands) are
immune to signals generated from the keyboard, including
hangups. Other signals have the values which the shell
inherited from its parent. The shells handling of inter-
rupts and terminate signals in shell scripts can be con-
trolled by onintr. Login shells catch the terminate signalj;
otherwise this signal 1is passed on to children from the
state in the shell's parent. In no case are interrupts
allowed when a login shell is reading the file '.logout'.

AUTHOR

William Joy. Job control and directory stack features first
implemented by J.E. Kulp of I.I.A.S.A, Laxenburg, Austria,
with different syntax than that used now.

FILES
~/.cshrc Read at beginning of execution by each shell.
~/.login Read by login shell, after '.cshrc' at login.
~/.logout Read by login shell, at logout.
/bin/sh Standard shell, for shell scripts not
starting with a '#'.
/tmp/sh* Temporary file for '<<',
/etc/passwd Source of home directories for '~name'.
LIMITATIONS

Words can be no longer than 1024 characters. The system
limits argument 1lists to 10240 characters (5120 characters
on most PDPll systems). The number of arguments to a com-
mand which involves filename expan51on is limited to 1/6'th
the number of characters allowed in an argument list. Com-
mand substitutions may substitute no more characters than
are allowed in an argument list. To detect 1looping, the

shell restricts the number of alias substitutions on a sin-
gle line to 20.

SEE ALSO
oldcsh(1l), sh(1), access(2), execve(2), fork(2), killpg(2),
pipe(2), sigsys(2), wumask(2), wait(2), exec(3), jobs(3),

sigset(3), tty(4), a.out(5), environ(5), 'An introduction to
the C shell’

RESTRICTIONS
When a command is restarted from a stop, the shell prints
the directory it started in if this is different from the
current directory; this can be misleading (i.e. wrong) as
the job may have changed directories internally.
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Shell builtin functions are not stoppable/restartable. Com-
mand sequences of the form 'a ; b ; ¢' are also not handled
gracefully when stopping is attempted. If you suspend 'Db',
the shell will then immediately execute 'c'. This is espe-
cially noticeable if this expansion results from an alias.
It suffices to place the sequence of commands in ()'s to
force it to a subshell, i.e. '(a ; b c)'.

Control over tty output after processes are started is prim-
itive; perhaps this will inspire someone to work on a good
virtual terminal interface. 1In a virtual terminal interface

much more interesting things could be done with output con-
trol.

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 histor list. Control structure should be parsed
rather than being recognized as built-in commands. This
would allow control commands to be placed anywhere, to be

combined with '|', and to be used with '&' and ';' metasyn-
tax.
It should be possible to use the ':' modifiers on the output

of command substitutions. All and more than one ':' modif-
ier should be allowed on 'S$' substitutions.
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NAME

ctags - create a tags file

SYNOPSIS

ctags [ -BFatuwvx ] name ...

DESCRIPTION

Ctags makes a tags file for ex(l) from the specified C, Pas-
cal and Fortran sources. A tags file gives the locations of
specified objects (in this case functions and typedefs) in a
group of files. Each 1line of the tags file contains the
object name, the file in which it is defined, and an address
specification for the dbject definition. Functions are
searched with a pattern, 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 name definitions.

If the -x flag is given, ctags produces a list of object
names, the 1line number and file name on which each is
defined, as well as the text of that line and prints this on
the standard output. This is a simple index which can be
printed out as an off-line readable function index.

If the -v flag is given, an index of the form expected by
vgrind(1l) is produced on the standard output. This listing
contains the function name, file name, and page number
(assuming 64 line pages). Since the output will be sorted
into lexicographic order, it may be desired to run the out-
put through sort -f. Sample use:

ctags -v files | sort -f > index
vgrind -x index

Files whose name ends in .c or .h are assumed to be C source
files and are searched for C routine and macro definitions.
Others are first examined to see if they contain any Pascal
or Fortran  routine definitions; if not, they are processed
again looking for C definitions.

Other options are:

-B  use backward searching patters (2...?).

-F  use forward searching patterns (/.../) (default).

-a append to tags file.

-t create tags for typedefs.

-u causing the specified files to be updated in tags, that
is, all references to them are deleted, and the new
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values are appended to the file. (Beware: this option
is implemented in a way which is rather slow; it is
usually faster to simply rebuild the tags file.)

-w  suppressing warning diagnostics.

The tag main is treated specially in C programs. The tag
formed 1s created by prepending M to the name of the file,
with a trailing .c removed, if any, and 1leading pathname
components also removed. This makes use of ctags practical
in directories with more than one program.

FILES
tags output tags file

SEE ALSO
ex(l), vi(1l)

AUTHOR
Ken Arnold; FORTRAN added by Jim Kleckner; Bill Joy added

Pascal and -x, replacing cxref; C typedefs added by Ed
Pelegri-Llopart.

RESTRICTIONS
Recognition of functions, subroutines and rocedures for
FORTRAN and Pascal 1s done is a very simpleminded way. No
attempt is made to deal with block structure; if you have

two Pascal procedures in different blocks with the same name
you lose.

The method of deciding whether to look for C or Pascal and
FORTRAN functions is a hack.

ctags does not know about #ifdefs.

Should know about Pascal types. Relies on the 1input being

well formed to detect typedefs. Use of -tx shows only the
last line of typedefs.
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NAME
tip, cu - connect to a remote system
SYNOPSIS
tip [ -v ] [ -speed ] system-name
tip [ -v 1 [ -speed ] phone-number
cu phone-number [ -t ] [ -s speed ] [ -a acu ] [ -1 line ]
[ -# 1]
DESCRIPTION

Tip and cu establish a full-duplex connection to another
machine, giving the appearance of being logged in directly
on the remote cpu. It goes without saying that you must
have a 1login on the machine (or equivalent) to which you
wish to connect. The preferred interface is tip. The cu
interface is included for those people attached to the 'call
UNIX' command of version 7. This manual page describes only
tip.

Typed characters are normally transmitted directly to the
remote machine (which does the echoing as well). A tilde
('~') appearing as the first character of a line 1is an
escape signal; the following are recognized:

~~D ~, Drop the connection and exit (you may still be
logged in on the remote machine).

~c [namel

Change directory to name (no argument implies
change to your home directory).

~1 Escape to a shell (exiting the shell will return
you to tip).

~> Copy file from local to remote. Tip prompts for
the name of a local file to transmit.

~< Copy file from remote to local. Tip prompts first
for the name of the file to be sent, then for a
command to be executed on the remote machine.

~p from [ to ]

Send a file to a remote UNIX host. The put com-
mand causes the remote UNIX system to run the com-
mand string 'cat > 'to' ', while tip sends it the
"from' file. If the 'to' file isn't specified the
"from' file name is used. This command is actu-
ally a UNIX specific version of the '~>' command.

~t from [ to ]

Take a file from a remote UNIX host. As in the put
command the 'to' file defaults to the 'from' file
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name if it isn't specified. The remote host exe-
cutes the command string 'cat 'from';echo “A ' to
send the file to tip.

~ Pipe the output from a remcte command to a local
UNIX process. The command string sent to the
local UNIX system is processed by the shell.

~4 Send a BREAK to the remote system. For systems
which don't support the necessary ioctl call the
break is simulated by a sequence of 1line speed
changes and DEL characters.

~s Set a variable (see the discussion below).
~ 2 Stop tip (only available with job control).
~? Get a summary of the tilde escapes

Tip uses the file /etc/remote to find how to reach a partic-
ular system and to find out how it should operate while
talking to the system; refer to remote(5) for a full
description. Each system has a default baud rate with which
to establish a connection. If this value is not suitable,
the baud rate to be used may be specified on the command
line, e.g. 'tip -300 mds'.

When tip establishes a connection it sends out a connection
message to the remote system; the default value, if any, is
defined in /etc/remote.

When tip prompts for an argument (e.g. during setup of a
file transfer) the line typed may be edited with the stan-
dard erase and kill characters. A null line in response to

a prompt, or an interrupt, will abort the dialogue and
return you to the remote machine.

Tip quards against multiple users connecting to a remote
system by opening modems and terminal lines with exclusive
access, and by honoring the 1locking protocol used by
uucp(1C).

During file transfers tip provides a running count of the
number of lines transferred. When using the ~> and ~< com-
mands, the 'eofread' and 'eofwrite' variables are wused to
recognize end-of-file when reading, and specify end-of-file
when writing (see below). File transfers normally depend on
tandem mode for flow control. If the remote system does not
support tandem mode, 'echocheck' may be set to indicate tip
should synchronize with the remote system on the echo of
each transmitted character.
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When tip must dial a phone number to connect to a system it
will print various messages indicating its actions. Tip
supports the DEC DN-11 and Racal-Vadic 831 auto-call-units;
the DEC DF02 and DF03, Ventel 212+, Racal-Vadic 3451, and
Bizcomp 1031 and 1032 integral call unit/modems.

VARIABLES

Tip maintains a set of variables which control its opera-
tion. Some of these variable are read-only to normal users
(root is allowed to change anything of interest). Variables
may be displayed and set through the 's' escape. The syntax
for variables is patterned after vi(l) and Mail(l). Supply-
ing 'all' as an argument to the set command displays all
variables readable by the user. Alternatively, the user may
request display of a particular variable by attaching a '?'

to the end. For example 'escape?' displays the current
escape character.

Variables are numeric, string, character, or boolean values.
Boolean variables are set merely by specifying their name;
they may be reset by prepending a '!' to the name. Other
variable types are set by concatenating an '=' and the
value. The entire assignment must not have any blanks in
it. A single set command may be used to interrogate as well
as set a number of variables. Variables may be initialized
at run time by placing set commands (without the '~s' prefix
in a file .tiprc in one's home directory). The -v option
causes Eig to display the sets as they are made. Certain
common variables have abbreviations. The following is a list

of common variables, their abbreviations, and their default
values.

beautify

(bool) Discard unprintable characters when a session is
being scripted; abbreviated be.

baudrate

(num) The baud rate at which the connection was esta-
blished; abbreviated ba.

dialtimeout

(num) When dialing a phone number, the time (in

seconds) to wait for a connection to be established;
abbreviated dial.

echocheck

(bool) Synchronize with the remote host during file

transfer by waiting for the echo of the last character
transmitted; default is off.
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eofread
(str) The set of characters which signify and end-of-
transmission during a ~< file transfer command; abbre-
viated eofr.

eofwrite
(str) The string sent to indicate end-of-transmission
during a ~> file transfer command; abbreviated eofw.

eol
(str) The set of characters which indicate an end-of-
line. Tip will recognize escape characters only after
an end-of-line.

escape
(char) The command prefix (escape) character; abbrevi-
ated es; default value is '~'.

exceptions
(str) The set of characters which should not be dis-
carded due to the beautification switch; abbreviated
ex; default value is '\t\n\f\b'.

force
(char) The character used to force 1literal data
transmission; abbreviated fo; default value is '"P'.

framesize
(num) The amount of data (in bytes) to buffer between
file system writes when receiving files; abbreviated
fr.

host
(str) The name of the host to which you are connected;
abbreviated ho.

prompt
(char) The character which indicates and end-of-line on
the remote host; abbreviated pr; default value is '\n'.
This value 'is wused to synchronize during data
transfers. The count of 1lines transferred during a
file transfer command is based on recipt of this char-
acter.

raise

(bool) Upper case mapping mode; abbreviated ra; default
value 1is off. When this mode is enabled, all lower
case letters will be mapped to upper case by tip for
transmission to the remote machine.
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raisechar
(char) The input character used to toggle wupper case
mapping mode; abbreviated rc; default value is '~A'.

record
(str) The name of the file in which a session script is
recorded; abbreviated rec; default value is

'tip.record’'.

script

(bool) Session scripting mode; abbreviated sc; default
is off. When script is true, tip will record every-
thing transmitted by the remote machine in the script
record file specified 1in record. If the beautif

switch is on, only printable ASCII characters will be
included in the script file (those characters betwee
040 and 0177). The variable exceptions 1is wused to
indicate characters which are an exception to the nor-
mal beautification rules.

tabexpand
(bool) Expand tabs to spaces during file transfers;
abbreviated tab; default value is false. Each tab is
expanded to 8 spaces.

verbose
(bool) Verbose mode; abbreviated verb; default is true.
When verbose mode is enabled, tip prints messages while
dialing, shows the current number of lines transferred
during a file transfer operations, and more.

SHELL
(str) The name of the shell to use for the ~! command;
default wvalue is '/bin/sh', or taken from the environ-

ment.

HOME
(str) The home directory to use for the ~c command;
default value is taken from the environment.

FILES

/etc/remote global system descriptions

/etc/phones global phone number data base

$ {REMOTE} private system descriptions

$ {PHONES } private phone numbers

~/.tiprc initialization file.

/usr/spool/uucp/LCK. .* lock file to avoid conflicts with uucp
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DIAGNOSTICS
Diagnostics are, hopefully, self explanatory.

SEE ALSO
remote(5), phones(5)

RESTRICTIONS

The full set of variables is undocumented and should, prob-
ably, be paired down.
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NAME

cu_v7 - call UNIX (original V7 version)
SYNOPSIS

cu v7 telno [ -t 1 [ -s speed ] [ -a acu ] [ -1 line ]
DESCRIPTION

Cu v7 is the original version of CU from UNIX V7, used with
the DN11 and the Bell 801 auto call unit. Cu v7 is obsolete
and is not supported by the ULTRIX-11 system,

Cu v7 calls up another UNIX system, a terminal, or possibly
a non-UNIX system. It manages an interactive conversation
with possible transfers of text files. Telno is the tele~-
phone number, with minus signs at appropriate places for
delays. The -t flag is used to dial out to a terminal.

Speed gives the transmission speed (110, 134, 150, 300,
1200); 300 is the default value.

The -a and -1 values may be used to specify pathnames for
the ACU and communications line devices. They can be used
to override the following built-in choices:

-a /dev/cual -1 /dev/cul0

After making the connection, cu v7 runs as two processes:
the send process reads the standard input and passes most of
it to the remote system; the receive process reads from the
remote system and passes most data to the standard output.
Lines beginning with '~' have special meanings.

The send process interprets the following:

~. terminate the conversation.

~EOT terminate the conversation

~<file send the contents of file to the remote
system, as though typed at the terminal.

~1 invoke an interactive shell on the local
system.

~lcmd ... run the command on the local system (via
Sh _C) .

~scmd ... run the command locally and send its out-

put to the remote system.

~%take from [to] copy file 'from' (on the remote system) to
file '"to' on the local system. If 'to' is
omitted, the 'from' name is used both
places.
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~%put from [to] copy file 'from' (on local system) to file
'to' on remote system. If 'to' is omit-
ted, the 'from' name is used both places.

N e send the line '~,..'.

The receive process handles output diversions of the follow-
ing form:

~>[>][:]file
zero or more lines to be written to file
~>

In any case, output is diverted (or appended, if '>>' wused)
to the file. If ':' is used, the diversion is silent, i.e.,
it is written only to the file. If ':' is omitted, output
is written both to the file and to the standard output. The
trailing '~>' terminates the diversion,

The use of ~%put requires stty and cat on the remote side.
It also requires that the current erase and kill characters
on the 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 tee on
the remote system. Also, stty tabs mode is required on the
remote system if tabs are to be copied without expansion.

FILES
/dev/cual
/dev/cul0
/dev/null

SEE ALSO
dn(4), tty(4)

DIAGNOSTICS

Exit code is zero for normal exit, nonzero (various values)
otherwise.

RESTRICTIONS
The syntax is unique.
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NAME

cu_v7m, custat_v7m - call UNIX (V7M version)

SYNOPSIS

cu vm telno [-t] [-n] [-m] [-s speed] [-a acul [-1 line]
custat_v7m

DESCRIPTION

Cu vim is the version of the cu command supplied with the
ULTRIX-11 V1.0 software. Cu vim remains a part of the
ULTRIX-11l system, but its use 1s not recommended. Digital

recommends use of the tip utility in place of cu, refer to
tip(lc) for details.

Cu vim calls up another UNIX system, or possibly a non-UNIX
system., It manages an interactive conversation with possi-
ble transfers of text files. Cu v7m establishes the system
to system connection by calling the remote system via DF02-
AC or DF03-AC auto call modem, or over a direct 1link with
the remote system. Telno is the telephone number, with an
equal sign at the appropriate place if an intermediate dial
tone is expected. The -t flag is used to access the remote
system over a direct link instead of an auto call unit.
Speed gives the transmission speed (110, 150, 300, 1200,
2400, 4800, 9600); the default value is 9600 for direct con-
nects (-t) and 1200 for auto dial connections.

The -a and -1 values may be used to specify pathnames for
the ACU and communications line devices. They can be used
to override the following built-in choices:

-a /dev/cual -1 /dev/cul0

The -n option, where n is a single digit, changes the last
character of the ACU and communications line to n. It is an
abbreviation for -a /dev/cuan -1 /dev/culn.

The -m option is used in conjunction with the -t flag when
the direct 1link involves modems. This option forces data
terminal ready (DTR) to be asserted by the communications
line device driver.

After making the connection, cu v7m runs as two processes:
the send process reads the standard input and passes most of
it to the remote system; the receive process reads from the
remote system and passes most data to the standard output.
Lines beginning with '~' have special meanings, which are
acted upon only after the receipt of a newline.
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The send process interprets the following:

~. terminate the conversation.

~<file send the contents of file to the remote
system, as though typed at the terminal.

~# sends a break (cycles speeds on auto bit
rate lines).

~1 invoke an interactive shell on the local
system.

~temd ... run the command on the local system (via
Sh —C) .

~$cmd ... run the command locally and send its out-

put to the remote system.

~%take from [to] copy file 'from' (on the remote system) to
file 'to' on the local system. If 'to' is
omitted, the 'from' name 1is wused both
places.

~%put from [to] copy file 'from' (on local system) to file
'to' on remote system. If 'to' is omit-
ted, the 'from' name is used both places.

~3 during an output diversion, this toggles
whether the operation of cu v7/m will be
silent, i.e., whether information received
from the remote system will be written to
the standard output. This allows a "pro-
gress report" during long transfers.

~ e send the line '~...'.

Both the send and receive processes handle output diversions
of the following form:

~>[>][:]file

zero or more lines to be written to file
~>

In any case, output is diverted (or appended, if '>>' used)
to the file. If ':' is used, the diversion is silent, i.e.,
it is written only to the file., If ':' is omitted, output
is written both to the file and to the standard output. The
trailing '~>' terminates the diversion.

The use of ~%put requires stty and cat on the remote side.
It also requires that the current erase and kill characters
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on the 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 tee on
the remote system. Also, stty tabs mode is required on the
remote system if tabs are to be copied without expansion.

The custat v7m command shows the status of all auto call
units and communications lines. This enables the users of cu
to more easily select an available ACU or line.

FILES
/dev/cual0-7]
/dev/cul[0-7]
/dev/null

/usr/spool/uucp/LCK..culal][0-7] - lock files
/usr/adm/culog - log file

SEE ALSO
tty(4)
ULTRIX-11 System Management Guide, Section 4.8

DIAGNOSTICS

Exit code is zero for normal exit, nonzero (various values)
otherwise.

RESTRICTIONS
The syntax is unique.
A ~%put cannot be aborted by typing the interrupt character,
~. will stop the transfer and disconnect the line.
When typing lines that begin with '~', erase and kill pro-
cessing do not function properly, i.e., the characters are
deleted but still remain on the screen.
The lack of proper flow control causes file transfers at
speeds of greater than 1200 BPS to be unreliable, depending
on the amount of activity on the local and remote systems.
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NAME

cut - cut out selected fields of each line of a file
SYNOPSIS

cut -clist [filel file2 ...]

cut -flist [-dchar] [-s] [filel file2 ...]
DESCRIPTION

Use cut to cut out columns from a table or fields from each
line” of a file; 1in data base parlance, it implements the
projection of a relation. The fields as specified by list
can be fixed length, 1i.e., character positions as on a
punched card (-c option), or the length can vary from line
to 1line and be marked with a field delimiter character like
tab (-f option). Cut can be used as a filter; if no files
are given, the standard input is used.

The meanings of the options are:

list A comma-separated list of integer field numbers (in
increasing order), with optional - to indicate
ranges as in the -o option of nroff/troff for page
ranges; e.g., 1,4,7; 1-3,8; -5,10 (short for
1-5,10); or 3- (short for third through last
field).

-clist The list following -c (no space) specifies charac-
ter positions (e.g., -cl-72 would pass the first 72
characters of each line).

-flist The list following -f is a list of fields assumed
to be separated in the file by a delimiter charac-
ter (see -d ); e.qg. , -f1,7 copies the first and
seventh field only. Lines with no field delimiters
will be passed through intact (useful for table
subheadings), unless -s is specified.

-dchar The character following -d is the field delimiter
(-f option only). Default is tab. Space or other
characters with special meaning to the shell must
be quoted.

-s Suppresses lines with no delimiter characters in
case of -f option. Unless specified, lines with no
delimiters will be passed through untouched.

Either the -c or -f option must be specified.
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HINTS

Use grep(l) to make horizontal 'cuts' (by context) through a

file, or paste(l) to put files together column-wise (i.e.,
horizontally). To reorder columns in a table, use cut and

Easte .

EXAMPLES
cut -d: -f1,5 /etc/passwd
mapping of user IDs to names

(N

name= who am i | cut -f1 -d" "
to set name to current login name.

DIAGNOSTICS
line too long

A line can have no more than 511 characters or
fields.

bad list for c/f option

Missing -c or -f option or incorrectly specified
list. No error occurs if a 1line has fewer
fields than the list calls for.

no fields The list is empty.

SEE ALSO
grep(l), paste(l).
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NAME
date - print and set the date

SYNOPSIS
date [ -u ] [ yymmddhhmm [ .ss ] ]

DESCRIPTION
If no argument is given, the current date and time are
printed If an argument is given, the current date is set.
Yy is the last two digits of the year; the first mm is the
month number; dd is the day number in the month; hh is the
hour number (24 hour system); the second mm is the minute
number; .ss is optional and is the seconds. For example:

date 10080045

sets the date to Oct 8, 12:45 AM., The year, month and day
may be omitted, the current values being the defaults. The
system operates in GMT. Date takes care of the conversion
to and from local standard and daylight time. The -u flag
causes date to set and print the date and time in GMT
without converting to local time.

FILES
/usr/adm/wtmp to record time-setting

SEE ALSO
utmp(5)

DIAGNOSTICS

'No permission' if you aren't the super-user and you try to
change the date; 'bad conversion' if the date set is syntac-
tically incorrect.
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NAME

DC(1)

dc - desk calculator

SYNOPSIS

dc [ file ]

DESCRIPTION

Dc is an arbitrary precision arithmetic package. Ordinarily
it operates on decimal integers, but one may specify an
input base, output base, and a number of fractional digits
to be maintained. The overall structure of dc is a stacking
(reverse Polish) calculator. If an argument is given, input
is taken from that file until its end, then from the stan-
dard input. The following constructions are recognized:

number
The value of the number is pushed on the stack. A
number is an unbroken string of the digits 0-9. It
may be preceded by an underscore _ to input a negative
number. Numbers may contain decimal points.

+ - / * % A .
The top two values on the stack are added (+), sub-
tracted (-), multiplied (*), divided (/), remaindered
(%), or exponentiated (~). The two entries are popped
off the stack; the result is pushed on the stack in

their place. Any fractional part of an exponent is
ignored.

SX The top of the stack is popped and stored into a
register named x, where x may be any character. If
the s is capitalized, x is treated as a stack and the
value is pushed on it.

1x The value in register x is pushed on the stack. The
register x 1is not altered. All registers start with
zero value. If the 1 is capitalized, register x is

treated as a stack and its top value is popped onto
the main stack.

d The top value on the stack is duplicated.

P The top value on the stack is printed. The top value
remains unchanged. P interprets the top of the stack
as an ascii string, removes it, and prints it.

f All values on the stack and in registers are printed.

q exits the program. If executing a string, the recur-
sion level is popped by two. If q is capitalized, the
top value on the stack is popped and the string execu-
tion level is popped by that value.



DC(1)

-e

>x
"The top two elements of the stack are popped and com-

DC(1)

treats the top element of the stack as a character
string and executes it as a string of dc commands.

replaces the number on the top of the stack with its
scale factor.

]

puts the bracketed ascii string onto the top of the
stack.

=X

pared. Register x is executed if they obey the stated
relation.

replaces the top element on the stack by its square
root. Any existing fractional part of the argument is

taken into account, but otherwise the scale factor is
ignored.

interprets the rest of the line as a UNIX command.
All values on the stack are popped.

The top value on the stack is popped and used as the
number radix for further input. I pushes the input
base on the top of the stack.

The top value on the stack is popped and used as the
number radix for further output.

pushes the output base on the top of the stack.

the top of the stack is popped, and that value is used
as a non-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 will be reasonable if all are changed together.

The stack level is pushed onto the stack.

replaces the number on the top of the stack with its
length.

A line of input is taken from the input source (usu-
ally the terminal) and executed.

are used by bc for array operations.
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An example that prints the first ten values of n! is
[lal+dsa*plalO>ylsy

Osal

lyx

SEE ALSO

bc(l), which is a preprocessor for dc providing infix nota-

tion and a C-like syntax which implements functions and rea-
sonable control structures for programs.

DIAGNOSTICS

'x is unimplemented' where x is an octal number.
'stack empty' for not enough elements on the
what was asked.

'Out of space' when the free list is
digits).

'Out of headers' for too many numbers being kept around.
'Out of pushdown' for too many items on the stack.

'Nesting Depth' for too many levels of nested execution.

stack to do

exhausted (too many
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NAME
dcheck - file system directory consistency check
SYNOPSIS
dcheck [ -i numbers ] filesystem
DESCRIPTION
Dcheck reads the directories in a file system and compares
the 1link-count in each i-node with the number of directory
entries by which it is referenced. If the file system is
not specified, a set of default file systems is checked.
The -i flag is followed by a list of i-numbers; when one of
those 1i-numbers turns up in a directory, the number, the i-
number of the directory, and the name of the entry are
reported.
The program is fastest if the raw version of the special
file is used, since the i-list is read in large chunks.
FILES
There are no default file systems, they must be specified.
SEE ALSO
icheck(1l), filsys(5), clri(l), ncheck(l), fsck(1l)
DIAGNOSTICS
When a file turns up for which the link-count and the number
of directory entries disagree, the relevant facts are
reported. Allocated files which have 0 1link-count and no
entries are also listed. The only dangerous situation
occurs when there are more entries than 1links; 1if entries
are removed, so the link-count drops to 0, the remaining
entries point to thin air. They should be removed. When
there are more links than entries, or there is an allocated
file with neither links nor entries, some disk space may be
lost but the situation will not degenerate.
RESTRICTIONS

Since dcheck is inherently two-pass in nature, extraneous

diagnostics may be produced if applied to active file sys-
tems.

?og the most part icheck (1) has been superseded by fsck
1l).
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NAME

dcopy - copy file systems for optimal access time
SYNOPSIS

/etc/dcopy [options] inputfs outputfs
DESCRIPTION

Dcopy copies file system inputfs to outputfs. Inputfs is
the existing file system; outputfs is an appropriately sized
file system, to hold the reorganized result. Inputfs must
be the raw device and outputfs must be the block device.
Dcopy must be run on unmounted file systems (in the case of
the root file system, copy to a new pack). With no argu-
ments, dcopy copies files from inputfs compressing direc-
tories by removing vacant entries, and spacing consecutive
blocks in a file by the optimal rotational gap.

Options:

-sX supply device information for creating an optimal
organization of blocks in a file. The forms of X
are the same as the -s option of fsck(1M). Dcopy
will attempt to wuse the values from the output
filesystem if the parameters given in this option
are not reasonable.

-an place the files not accessed in n days after the
free blocks of the destination file system
(default for n is 7). If no a is specified then
no movement occurs.

-d leave order of directory entries as is (default is
to move sub-directories to the beginning of direc-
tories).

-V currently reports how many files were processed,

and how big the source and destination freelists
are.

-n do not ask before copying file systems. Default
is to ask for confirmation before proceeding.
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-ffsize[:isize]

specify the outputfs file system and 1inode list
sizes (in blocks). 1If not given, the values from
the outgutfs are used. Dcopy catches interrupts
and quits and reports on 1ts progress. To ter-
minate dcopy, send a quit signal and dcopy will no
longer catch interrupts or quits. Dcopy also
attempts to modify its command line arguments so
its progress can be monitored with ps(1).

SEE ALSO
fsck(1M), mkfs(1M), ps(1l).
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NAME

dd - convert and copy a file
SYNOPSIS

dd [option=value] ...
DESCRIPTION

Dd copies the specified input file to the specified output
with possible conversions. The standard input and output
are used by default. The input and output block size may be
specified to take advantage of raw physical I/0.

option values

i1f= input file name; standard input is default
of= output file name; standard output is default
ibs=n input block size n bytes (default 512)

obs=n output block size (default 512)

bs=n set both input and output block size,
superseding ibs and obs; also, if no conver-
sion is specified, it is particularly effi-
cient since no copy need be done

cbs=n conversion buffer size
skip=n skip n input records before starting copy
files=n copy n files from (tape) input
seek=n seek n records from beginning of output file
before copying
count=n copy only n input records
conv=ascii convert EBCDIC to ASCII
ebcdic convert ASCII to EBCDIC
ibm slightly different map of ASCII to EBCDIC
lcase map alphabetics to lower case
ucase map alphabetics to upper case
swab swap every pair of bytes
noerror do not stop processing on an error
sync pad every input record to ibs

«ve 4 +.. several comma-separated conversions

Where sizes are specified, a number of bytes is expected. A
number may end with k, b or w to specify multiplication by
1024, 512, or 2 respectively; a pair of numbers may be
separated by x to indicate a product.

Cbs is used only if ascii or ebcdic conversion is specified.
In the former case cbs characters are placed into the
conversion buffer, converted to ASCII, and trailing blanks
trimmed and new-line added before sending the line to the
output. In the latter case ASCII characters are read into
the conversion buffer, converted to EBCDIC, and blanks added
to make up an output record of size cbs.

After completion, dd reports the number of whole and partial
input and output blocks.
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For example, to read an EBCDIC tape blocked ten 80-byte
EBCDIC card images per record into the ASCII file x:

dd if=/dev/rmt0 of=x ibs=800 cbs=80 conv=ascii,lcase

Note the use of raw magtape. Dd is especially suited to I/0O
on the raw physical devices because it allows reading and
writing in arbitrary record sizes.

To skip over a file before copying from magnetic tape do
(dd of=/dev/null; dd of=x) </dev/rmt0

SEE ALSO
cp(l), tr(l)

DIAGNOSTICS

f+p records in(out): numbers of full and partial records
read(written)

RESTRICTIONS
The ASCII/EBCDIC conversion tables are taken from the 256
character standard in the CACM Nov, 1968. The 'ibm' conver-
sion, while less blessed as a standard, corresponds better

to certain IBM print train conventions. There is no univer-
sal solution.

Newlines are inserted only on conversion to ASCII; padding
is done only on conversion to EBCDIC. These should be
separate options.

CAUTION

Image copying disks using dd requires careful selection of
the block size (bs, ibs, obs). Using the default block size
of 512 bytes (1b) will always work, however this is not very
efficient. In most cases the optimum block size is the
number of 512 byte sectors per track. For example: to copy
an RL02 disk to another RL02 disk use 'bs=20b', or to copy
an RP06 to an RM03 use 'ibs=22b obs=32b'., If the size of
the input disk is larger that the size of the output disk a
portion of the last record will not be transferred. An disk
image copy wusing dd will always terminate with the message
'No such device or address', this indicates that the end of
the disk has been reached.
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NAME
delta - make a delta (change) to an SCCS file

SYNOPSIS
delta [-rSID] [-s] [-n] [-qlist] [-m[mrlist]] [-y[comment]]
[-p] files

DESCRIPTION

Delta is used to permanently introduce into the named SCCS
file changes that were made to the file retrieved by get(1)
(called the g-file, or generated file).

Delta makes a delta to each named SCCS file. If a directory
1s named, delta behaves as though each file in the directory
were speciflied 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 a name 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.

Delta may issue prompts on the standard output depending
upon certain keyletters specified and flags (see admin(1))
that may be present in the SCCS file (see -m and -y
keyletters below).

Keyletter arguments apply independently to each named file.

-rSID Uniquely identifies which delta is to be
made to the SCCS file. The use of this
keyletter 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 with the -r keyletter
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)). A diagnostic “results if the
specified SID is ambiquous, or, if
necessary and omitted on the command
line.

-s Suppresses the issue, on the standard
output, of the created delta's SID, as
well as the number of 1lines inserted,
deleted and unchanged in the SCCS file.

-n Specifies retention of the edited g-file
(normally removed at completion of delta
processing).
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FILES

-glist

-m(mrlist]

-y[comment ]

-p

DELTA(1)

Specifies a list (see get(l) for the
definition of list) of deltas which are
to be ignored when the file is accessed
at the change 1level (SID) created by
this delta.

If the SCCS file has the v flag set (see
admin(1)) then a Modification Request
(MR) number must be supplied as the rea-
son for creating the new delta.

If -m is not used and the standard input
is a terminal, the prompt MRs? is issued
on the standard output before the stan-
dard input 1is read; if the standard
input is not a terminal, no prompt is
issued. The MRs? prompt always precedes
the comments? prompt (see -y keyletter).

MRs in a list are separated by blanks
and/or tab characters. An unescaped
new-line character terminates the MR
list.

Note that if the v flag has a value (see
admin(l)), it is taken to be the name of
a program (or shell procedure) which
will wvalidate the correctness of the MR
numbers. If a non-zero exit status 1is
returned from MR number validation pro-
gram, delta terminates (it 1is assumed
that the MR numbers were not all valid).

Arbitrary text used to describe the rea-
son for making the delta. A null string
is considered a valid comment.

If -y is not specified and the standard
input is a terminal, the prompt com-
ments? is issued on the standard output
before the standard input is read; if
the standard input is not a terminal, no
prompt is issued. An unescaped new-line
character terminates the comment text.

Causes delta to print (on the standard
output) the SCCS file differences before
and after the delta 1is applied in a
diff(1l) format.

All files of the form ?-file are explained 1in the Source
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Code Control System User's Guide. The naming convention for
these files is also described there.

g-file Existed before the execution of delta;
removed after completion of delta.

p-file Existed before the execution of delta: may
exist after completion of delta.

qg-file Created during the execution of delta;
removed after completion of delta.

x-file Created during the execution of delta;
renamed to SCCS file after completion of
delta.

z-file Created during the execution of delta;
removed during the execution of delta.

d-file Created during the execution ~of delta:

removed after completion of delta.
/usr/bin/bdiff Program to compute differences between the
'gotten' file and the g-file.

WARNINGS
Lines beginning with an SOH ASCII character (binary 001)
cannot be placed in the SCCS file unless the SOH is escaped.

This character has special meaning to SCCS (see sccsfile(5))
and will cause an error.

A get of many SCCS files, followed by a delta of those
files, should be avoided when the get generates a large

amount of data. Instead, multiple get/delta sequences
should be used.

If the standard input (-) is specified on the delta command
line, the -m (if necessary) and -y keyletters must also be

present. Omission of these keyletters causes an error to
occur.

SEE ALSO

admin(1), bdiff(1l), get(l), help(l), prs(l), sccsfile(5).
Source Code Control System User's Guide by L. E. Bonanni and
C. A. Salemi.

DIAGNOSTICS
Use help(1l) for explanations.
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NAME
deroff - remove nroff, troff, tbl and eqgqn constructs

SYNOPSIS
deroff [ -w ] file ...

DESCRIPTION
Deroff reads each file in sequence and removes all nroff and
troff command lines, backslash constructions, macro defini-
tions, eqn constructs (between '.EQ' and '.EN' lines or
between delimiters), and table descriptions and writes the
remainder on the standard output. Deroff follows chains of
included files ('.so' and '.nx' commands); if a file has
already been included, a '.so' is ignored and a '.nx' ter-
minates execution. If no input file is given, deroff reads
from the standard input file.
If the -w flag is given, the output is a word 1list, one
'word' (string of letters, digits, and apostrophes, begin-
ning with a letter; apostrophes are removed) per line, and
all other characters ignored. Otherwise, the output follows
the original, with the deletions mentioned above.

SEE ALSO
troff(l), eqn(l), tbl(1l)

RESTRICTIONS

Deroff is not a complete troff interpreter, so it can be
confused by subtle constructs. Most errors result in too
much rather than too little output.
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NAME
df - disk free

SYNOPSIS
df [ filesystem ] ...

DESCRIPTION
Df prints out the number of free blocks available on the
filesystems. If no file system is specified, the free space
on all of the normally mounted file systems is printed.

FILES
Default file system names obtained from the /etc/fstab file.

SEE ALSO
icheck(1l), fsck(l), fstab(5)
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NAME

diff - differential file comparator
SYNOPSIS

diff [ -efbh ] filel file2
DESCRIPTION

Diff tells what lines must be changed in two files to bring
them into agreement. If filel (f11e2) is '-', the standard
1nput is used. 1If filel (file2) 1s a directory, then a file
in that directory whose file-name is the same as the file-

name of file2 (filel) is used. The normal output contains
lines of these forms:

nl a n3,nt
nl,n2 d n3
ni,nZ c ni,né

These lines resemble ed commands to convert filel into
file2. The numbers after the letters pertain to file2. 1In

fact, by exchanging 'a' for 'd' and read1ng backward one may

ascertain equally how to convert file2 into filel. As in
ed, identical pairs where nl = n2 or n3 = n4 are abbreviated
as a single 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 '>'.

The -b option causes trailing blanks (spaces and tabs) to be
ignored and other strings of blanks to compare equal.

The -e option produces a script of a, c and d commands for
the editor ed, which will recreate file2 from filel. The -f
optlon produces a similar scr1pt, not useful with ed in the
opposite order. In connection with -e, the follow1ng shell
program may help maintain multiple versions of a file. Only
an ancestral file ($1) and a chain of version-to-version ed
scrlpts ($2,$3,...) made by diff need be on hand. A 'latest
version' appears on the standard output.

(shift; cat $*; echo '1,$p') | ed - §1

Except in rare circumstances, diff finds a smallest suffi-
cient set of file differences.

Option -h does a fast, half-hearted job. It works only when
changed stretches are short and well separated, but does
work on files of unlimited length. Options -e and -f are
unavailable with -h.
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FILES
/usr/lib/diffh for -h

SEE ALSO
cmp(1l), comm(1l), ed(1l)

DIAGNOSTICS

Exit status is 0 for no differences, 1 for some, 2 for trou-
ble.

RESTRICTIONS
Editing scripts produced under the -e or -f option are naive
about creating lines consisting of a single '.'.
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NAME

diff3 - 3-way differential file comparison

SYNOPSIS

diff3 [ -ex3 ] filel file2 file3

DESCRIPTION

FILES

Diff3 compares three versions of a file, and publishes
disagreeing ranges of text flagged with these codes:

==== all three files differ
====] filel is different
====2 file2 is different
====3 file3 is different

The type of change suffered in converting a given range of a
given file to some other is indicated in one of these ways:

f :nl a Text is to be appended after line number nl
in file f, where f = 1, 2, or 3.

o]
s
=]
N
(@]

f Text is to be changed in the range 1line nl
to 1line n2. If nl = n2, the range may be

abbreviated to nl. ~

The original contents of the range follows immediately after
a c indication. When the contents of two files are identi-
cal, the contents of the lower-numbered file is suppressed.

Under the -e option, diff3 publishes a script for the editor
ed that will 1incorporate 1into filel all changes between
file2 and file3, i.e. the changes that normally would be

flagged ==== and ====3, Option -x (-3) produces a script to
incorporate only changes flagged ==== (====3). The follow-
ing command will apply the resulting script to 'filel'.

(cat script; echo '1,$p') | ed - filel

/usr/lib/diff3

SEE ALSO

diff(1l)

RESTRICTIONS

Text lines that consist of a single '.' will defeat -e.
Files longer than 64K bytes won't work.
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NAME
du - summarize disk usage

SYNOPSIS
dul -s ][ -a]ll[ name ... ]

DESCRIPTION
Du gives the number of blocks contained in all files and
(recursively) directories within each specified directory or
file name. If name is missing, '.' is used.

The optional argument -s causes only the grand total to be
given. The optional argument -a causes an entry to be gen-
erated for each file. Absence of either causes an entry to
be generated for each directory only.

A file which has two links to it is only counted once.

RESTRICTIONS

Non-directories given as arguments (not under -a option) are
not listed.

If there are too many distinct linked files, du counts the
excess files multiply.
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NAME

dump - incremental file system dump

SYNOPSIS

dump [ key [ argument ... ] filesystem ]

DESCRIPTION

Dump copies to the dump media, usually magtape, all files
changed after a certain date in the filesystem. The key
specifies the date and other options about the dump. Key
consists of characters from the set 0123456789fusdmy.

Before beginning the the dump startup confirmation is
requested. This helps prevent accidental overwriting of
file systems due to improper dump file specifications.

f Place the dump on the next argument file instead of the
tape.

u If the dump completes successfully, write the date of
the beginning of the dump on file '/etc/ddate'. This
file records a separate date for each filesystem and
each dump level.

0-9 This number is the 'dump level'. All files modified
since the last date stored in the file '/etc/ddate' for
the same filesystem at lesser levels will be dumped.
If no date is determined by the level, the beginning of
time is assumed; thus the option 0 causes the entire
filesystem to be dumped.

s The size of the dump tape is specified in feet. The
number of feet 1is taken from the next argument. When
the specified size is reached, the dump will wait for
reels to be changed. The default size is 2300 feet.

d The density of the tape, expressed in BPI, 1is taken
from the next arqument. This is used in calculating the
amount of tape used per write. The default is 1600.

m Micro/pdp-11, dump to RX50 diskettes instead of tape.
The f option must also be specified when m is used.
For example: dump Oumf /dev/rrx2 /dev/rrd0

y Suppress the start of dump confirmation query, allows
for non-interactive use of dump.

If no arguments are given, the key is assumed to be 9u and a
default file system is dumped to the default tape.
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Now a short suggestion on how perform dumps. Start with a
full level 0 dump

dump Ou

Next, periodic level 9 dumps should be made on an exponen-
tial progression of tapes. (Sometimes called Tower of Hanoi
- 12131214 ... tape 1l used every other time, tape 2
used every fourth, tape 3 used every eighth, etc.)

dump SYu

When the level 9 incremental approaches a full tape (about
78000 blocks at 1600 BPI blocked 20), a level 1 dump should
be made.

dump 1lu

After this, the exponential series should progress as unin-
terrupted. These level 9 dumps are based on the level 1
dump which is based on the level 0 full dump. This progres-
sion of levels of dump can be carried as far as desired.

FILES

/dev/null - default file system to be dumped
/dev/rht0 - default dump device
/etc/ddate - record dump dates of filesystem/level.

SEE ALSO
restor(1l), dump(5), dumpdir(1l)
ULTRIX-11 System Management Guide, Sections 4.2 and 5.1.4

DIAGNOSTICS
If the dump requires more than one tape, it will ask you to
change tapes. Reply with a new-line when this has been
done.

Unless the y option is specified dump asks for confirmation,
as follows:

Last chance before writing on /dev/r??##
Continue <y or n> ?

A read error on the file system will result in an error mes-
sage, but the dump will continue.

Unrecoverable write errors on the dump device cause the dump
of the current volume to be aborted. The dump program will
ask if the current volume is to be rewritten. Answer yes to

continue the dump with the current volume or no to abort the
entire dump.
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RESTRICTIONS
Sizes are based on 1600 BPI blocked tape. The raw magtape
device has to be used to approach these densities.
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NAME
dumpdir - print the names of files on a dump tape

SYNOPSIS
dumpdir [ f filename ]

DESCRIPTION
Dumpdir is used to read magtapes dumped with the dump com-
mand and 1list the names and inode numbers of all the files
and directories on the tape.
The f option causes filename as the name of the tape instead
of the default.

FILES
/dev/rht0 - default tape
rst*

SEE ALSO
dump(5), dump(1l), restor(l)

DIAGNOSTICS
If the dump extends over more than one tape, it may ask you
to change tapes. Reply with a new-line when the next tape
has been mounted.

RESTRICTIONS

There is redundant information on the tape that could be

used in case of tape reading problems. Unfortunately, dump-
dir doesn't use it.
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NAME

echo - echo arguments

SYNOPSIS

echo [ -n ][ arg ] ...

DESCRIPTION

Echo writes its arguments separated by blanks and terminated

by a newline on the standard output. If the flag -n is

used, no newline is added to the output.

Echo is useful for producing diagnostics in shell programs
and for writing constant data on pipes. To send diagnostics
to the standard error file, do 'echo ... 1>&2°'.
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NAME

ED(1)

ed - text editor

SYNOPSIS

ed [ - 1 [ name ]

red [ - 1 [ name ]

DESCRIPTION

Ed is the standard text editor.

If a name argument is given, ed simulates an e command (see
below) on the named file; that is to say, the file is read
into ed's buffer so that it can be edited. The optional -
suppresses the printing of character counts by e, r, and w
commands, of diagnostics from e and q commands, and of the 1
prompt after a !shell command.

Ed operates on a copy of any file it is editing; changes
made in the copy have no effect on the file until a w
(write) command is given. The copy of the text being edited
resides in a temporary file called the buffer.

Red is a restricted version of ed. It will only allow edit-
ing of files in the current directory. It prohibits execut-
ing shell commands via !shell command. Attempts to bypass

these restrictions result in an error message (restricted
shell).

Commands to ed have a simple and regular structure: zero or
more addresses followed by a single character command, pos-
sibly followed by parameters to the command. These
addresses specify one or more lines in the buffer. Missing
addresses are supplied by default.

In general, only one command may appear on a line. Certain
commands allow the addition of text to the buffer. While ed
is accepting text, it is said to be in input mode. In this
mode, no commands are recognized; all input is merely col-
lected. Input mode is left by typing a period '.' alone at
the beginning of a line.

Ed supports a limited form of reqular expression notation.
A reqular expression specifies a set of strings of charac-
ters. A member of this set of strings is said to be matched
by the regular expression. In the following specification
for regular expressions the word 'character' means any char-
acter but newline.

The regular expressions allowed by ed are constructed as
follows:
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The following one-character regular expressions match a sin-
gle character:

1.1

1.2

1.3

An ordinary character (not one of those discussed in
1.2 below) is a one-character regular expression that
matches itself.

A backslash (\) followed by any special character is
a one-character regular expression that matches the

special character itself, The special characters
are:

a. ., *, [, and \ (period, asterisk, 1left square
bracket, and backslash, respectively), which

are always special, except when they appear
within square brackets l|i; see 1.4 below).

b. ~ (caret or circumflex), which is special at
the beginning of an entire regular expression
(see 3.1 and 3.2 below), or when it immediately
follows the 1left of a pair of square brackets
([1) (see 1.4 below).

c. $ (currency symbol), which is special at the
end of an entire reqular expression (see 3.2
below).

d. The character used to bound (i.e., delimit) an

entire reqular expression, which is special for
that reqular expression (for example, see how
slash (/) is used in the g command, below.)

A period (.) is a one-character regular expression
that matches any character except new-line.

A non-empty string of characters enclosed 1in square
brackets ([]) 1is a one-character regular expression
that matches any one character in that string. If,
however, the first character of the string is a cir-
cumflex (~), the one-character regular expression
matches any character except newline and the remain-
ing characters in the string. The ~ has this special
meaning only if it occurs first in the string. The
minus (-) may be used to indicate a range of consecu-
tive ASCII characters; for example, [0-9] is
equivalent to [0123456789]. The - loses this special
meaning if it occurs first (after an initial ~, if
any) or last in the string. The right square bracket
(1) does not terminate such a string when it is the
first character within it (after an initial , if
any); e.g., [Ja-f] matches either a right square
bracket (]) or one of the letters a through f
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inclusive. The four characters listed in 1.2.a above
stand for themselves within such a string of charac-
ters.

The following rules may be used to construct regular expres-
sions from one-character regular expressions:

2.1 A one-character regular expression is a regular
expression that matches whatever the one-character
regular expression matches.

2.2 A one-character regular expression followed by an
asterisk (*) 1is a regqular expression that matches
Zeéro or more occurrences of the one-character regular
expression. If there is any choice, the longest
leftmost string that permits a match is chosen.

2.3 A one-character regular expression followed by \{m\},
\{m,\}, or \{m,n\} is a reqular expression that
matches a range of occurrences of the one-character
reqular expression. The values of m and n must be
non-negative integers less than 256; ~\{m\} matches
exactly m occurrences; \{m,\} matches™ at least m
occurrences; \{m,n\} matches an number of
occurrences between m and n inclusive. Whenever a
choice exists, the reqular expression matches as many
occurrences as possible.

2.4 The concatenation of regular expressions is a regular
expression that matches the concatenation of the

strings matched by each component of the regular
expression.

2.5 A reqular expression enclosed between the character
sequences \( and \) 1is a regular expression that

matches whatever the unadorned reqular expression
matches.

2.6 The expression \n matches the same string of charac-
ters as was matched by an expression enclosed between
\( and \) earlier in the same regular expression.
Here n is a digit; the sub-expression specified is
that beginning with the n-th occurrence of \( count-
ing from the left. For example, the expression
\(.*\)\1$ matches a line consisting of two repeated
appearances of the same string.

Finally, an entire regular expression may be constrained to

match only an initial segment or final segment of a line (or
both):

3.1 A circumflex (~) at the beginning of an entire
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regular expression constrains that reqgular expression
to match an initial segment of a line.

3.2 A currency symbol ($) at the end of an entire regular
expression constrains that regular expression to
match a final segment of a line.

Reqular expressions are used in addresses to specify lines
and in one command (see s below) to specify a portion of a
line which is to be replaced. If it is desired to wuse one
of the regular expression metacharacters as an ordinary
character, that character may be preceded by '\'. This also
applies to the character bounding the regular expression
(often '/') and to '\' itself.

The construction entire regqular expression$ constrains the
entire regular expression to match the entire line.

The null reqular expression (e.g., //) is equivalent to the
last regular expression encountered. See also the last
paragraph before FILES below.

To understand addressing in ed it is necessary to know that
at any time there is a current line. Generally speaking, the
current line is the last line affected by a command; how-
ever, the exact effect on the current line is discussed
under the description of the command. Addresses are con-
structed as follows.

1. The character '.' addresses the current line.

2, The character '$' addresses the 1last 1line of the

buffer.

3. A decimal number n addresses the n-th line of the
buffer.

4, 'x addresses the line marked with the name x, which

must be a lowercase letter. Lines are marked with the
k command described below.

5. A regular expression enclosed in slashes '/' addresses
the 1line found by searching forward from the current
line and stopping at the first line containing a string
that matches the regular expression. If necessary the
search wraps around to the beginning of the buffer.
See also the last paragraph before FILES below.

6. A regular expression enclosed in queries '?' addresses
the 1line found by searching backward from the current
line and stopping at the first line containing a string
that matches the regular expression. If necessary the
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search wraps around to the end of the buffer. See also
the last paragraph before FILES below.

7. An address followed by a plus sign '+' or a minus sign
'-' followed by a decimal 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 understood to mean '.-5'.

9. If an address ends with '+' or '-', then 1 is added to
or subtracted from the address, respectively. As a
consequence of this rule and of rule 8 immediately
above, the address - refers to the line preceding the
current line. (To maintain compatibility with earlier
versions of the editor, the character 1in addresses is
entirely equivalent to -.) Moreover, trailing '+' and
'-' characters have a cumulative effect, so '--' refers

to the current line less 2.

10. For convenience, a comma (,) stands for the address
pair 1,$, while a semicolon (;) stands for the pair

o7 .

Commands may require zero, one, or two addresses. Commands
which require no addresses regard the presence of an address
as an error. Commands which accept one or two addresses
assume default addresses when insufficient ones are given.
If more addresses are given than such a command requires,
the last one or two (depending on what is accepted) are
used.

Addresses are separated from each other typically by a comma
' They may also be separated by a semicolon ';'. 1In
this case the current 1line '.' 1is set to the previous
address before the next address 1is interpreted. This
feature can be used to determine the starting line for for-
ward and backward searches ('/', '?'). The second address
of any two-address sequence must correspond to a line fol-

lowing the line corresponding to the first address.

In the following list of ed commands, the default addresses
are shown in parentheses. The parentheses are not part of
the address, but are used to show that the given addresses
are the default.

It is generally illegal 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, numbered or printed, respectively, as
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discussed below under the 1, n and p commands.

(.)a
<text>

The append command reads the given text and appends it
after the addressed line. '.' is left on the last line
input, if there were any, otherwise at the addressed
line. Address '0' is legal for this command; text is
placed at the beginning of the buffer. See also the
last paragraph before FILES below.

(.,.)c
<text>

The change command deletes the addressed lines, then
accepts input text which replaces these lines. '.' is

left at the last line input; if there were none, it is
left at the line preceding the deleted lines.

(.,.)d
The delete command deletes the addressed lines from the
buffer. The line originally after the 1last line
deleted becomes the current line; if the lines deleted

were originally at the end, the new last line becomes
the current line.

e filename

The edit command causes the entire contents of the
buffer to be deleted, and then the named file to be
read in; . is set to the last line of the buffer. If
no 'filename' is given, the currently-remembered file
name, if any, is used (see the f command). The number
of characters read is typed; 'filename' is remembered
for possible use as a default file name 1in subsequent
e, r, and w commands. If 'filename' is replaced by !,
the rest of the line is taken to be a shell (sh(1l))
command whose output is to be read. Such a shell com-

mand is not remembered as the current file name. See
also DIAGNOSTICS below.

E filename

This command is the same as e, except that no diagnos-

tic results when no w has been given since the last
buffer alteration.

f filename

The filename command prints the currently remembered
file name. If 'filename' 1is given, the currently
remembered file name is changed to 'filename’'.

(1,$)g/regular expression/command list
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In the global command, the first step is to mark every
line which matches the given regular expression. Then
for every such line, the given command list is executed
with '.' initially set to that line. A single command
or the first of multiple commands appears on the same
line with the global command. All lines of a multi-
line list except the last line must be ended with '\',
A, i, and c commands and associated input are permit-
ted; the '.' terminating input mode may be omitted if
it would be on the last line of the command list. The
9, G, v, and V commands are not permitted in the com-
mand list. See also RESTRICTIONS and the last para-
graph before FILES below.

(1,$)G/ regular expression /

()i

In the interactive Global command, the first step is to
mark every line that matches the given reqular expres-
sion. Then, for every such line, that line is printed,
'.' is changed to that line, and any one command (other
than one of the a, ¢, i, g, G, v, and V commands) may
be input and is executed. After the execution of that
command, the next marked line is printed, and so on; a
new-line acts as a null command; an '&' causes the re-
execution of the most recent command executed within
the current invocation of G. Note that the commands
input as part of the execution of the G command may
address and affect any lines in the buffer. The G com-
mand can be terminated by an interrupt signal TASCII
DEL or BREAK).

The help command gives a short error message that
explains the reason for the most recent ? diagnostic.

The Help command causes ed to enter a mode in which
eérror messages are printed for all subsequent ? diag-
nostics. It will also explain the previous ? if there
was one. The H command alternately turns this mode on
and off; it is initially off.

<text>

This command inserts the given text before the
addressed line. '".' is left at the last line input,
or, if there were none, at the line before the
addressed 1line. This command differs from the a com-
mand only in the placement of the text. Address 0 is
not legal for this command. The maximum number of
characters that may be entered from a terminal is 256
per line (including the newline character).
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(.,.*1)]
This command joins the addressed lines 1into a single
line; intermediate newlines simply disappear. '.' is

left at the resulting line.

( . )kx
The mark command marks the addressed line with name x,

which must be a lowercase letter. The address 'x then
addresses this line; '.' 1is unchanged.

(o,o)l
The list command prints the addressed lines in an unam-
bigquous way: non-graphic characters are printed in
two-digit octal, and long lines are folded. The 1 com-
mand may be placed on the same line after any non-i/o
command.

(.,.)ma
The move command repositions the addressed line(s)
after the line addressed by a. Address 0 is legal for
a and causes the addressed line(s) to be moved to the
beginning of the file; it 1is an error if address a
falls within the range of moved lines; '.' is left at
the last line moved.

(.,.)n
The number command prints the addressed lines, preced-
ing each 1line by its line number and a tab character;
v 1)

.' is left at the last line printed. The number com-

mand may placed on the same line after any non-i/o com-
mand.

(.,.)p
The print command prints the addressed lines. ‘L' is
left at the last line printed. The p command may be
placed on the same line after any non-i/o command.

P The editor will prompt with an asterisk (*) for all
subsequent commands. The P command alternately turns
this mode on and off; it is Initially off.

q The quit command causes ed to exit. No automatic write
of a file is done.

Q This command is the same as g, except that no diagnos-
tic results when no w has been given since the last
buffer alteration.

($)r filename
The read command reads in the given file after the
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addressed line. 1If no 'filename' is given, the remem-
bered file name, if any, is used (see’ e and f com-
mands) . The file name is remembered If there was no
remembered file name already. Address 0 is legal for r
and causes the file to be read at the beginning of the
buffer. If the read is successful, the number of char-
acters read is typed. ".'" is left at the last line
read in from the file. If 'filename' is replaced by !,
the rest of the 1line is taken to be a shell (sh(1))
command whose output is to be read. For example, "Sr
!1s" appends current directory to the end of the file
being edited. Such a shell command is not remembered
as the current file name.

. )s/regular expression/replacement/
or,

)s/regular expression/replacement/g

The substitute command searches each addressed line for
an occurrence of the specified reqular expression. On
each line in which a match is found, all matched
strings are replaced by the replacement specified, if
the global replacement indicator 'g' appears after the
command. If the global indicator does not appear, only
the first occurrence of the matched string is replaced.
It is an error for the substitution to fail on all
addressed lines. Any character other than space or
new-line may be used instead of '/' to delimit the reg-
ular expression and the replacement. '.' 1is left at
the last line substituted. See also the last paragraph
before FILES below.

An ampersand '&' appearing in the replacement is
replaced by the string matching the regular expression.
The special meaning of '&' in this context may be
suppressed by preceding it by '\'. The characters "\n’
where n is a digit, are replaced by the text matched by
the n-th reqular subexpression enclosed between '\('
and '\)'. When nested, parenthesized subexpressions
are present, n is determined by counting occurrences of
‘\(' starting from the left.

Lines may be split by substituting new-line characters
into them. The new-line in the replacement string must
be escaped by preceding it by '\'. Such substitution
cannot be done as part of a g, G, v, or V command list.

(.,.)ta

This command acts just like the m command, except that
a copy of the addressed lines is placed after address a
(which may be 0). '.' is left on the last line of the
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copy.

u The undo command nullifies the effect of the most

recent command that modified anything in the buffer,
namely the most recent a, ¢, 4, g, i, j, m, r, s, t, v,
G, or V command.

(1,$)v/ regular expression / command list
This command is the same as the global command g except
that the command 1list is executed with '.' initially

set to every line that does not match the regular
expression.

(1,$)V/ regular expression /
This command is the same as the interactive global com-
mand G =xcept that the lines that are marked during the

first step are those that do not match the regular
expression.

(1,$)w filename

The write command writes the addressed lines into the
named file. If the file does not exist, it is created
with mode 666 (readable and writable by everyone),
unless your umask setting (see sh(l)) dictates other-
wise. The currently remembered 'filename' 1is not
changed unless filename is the very first file name
mentioned since ed was invoked. If no 'filename' |is
given, the currently remembered 'filename', if any, is
used (see e and f commands); '.' is unchanged. If the
command is successful, the number of characters written
is typed. 1If filename is replaced by !, the rest of
the 1line 1is taken to be a shell (sh(l)) command whose
standard input is the addressed lines. Such a shell
command is not remembered as the current file name.

(1,$)W filename

This command is the same as w, except that the
addressed lines are appended to the file.

($)= The line number of the addressed line is typed. '.' is
unchanged by this command.

!shell command
The remainder of the line after the ! is sent to the
UNIX System shell (sh(l)) to be interpreted as a com-
mand. Within the text of that command, the wunescaped
character % is replaced with the remembered file name;
if a ! appears as the first character of the shell com-
mand, it 1is replaced with the text of the previous
shell command. Thus, !! will repeat the 1last shell
command. If any expansion is performed, the expanded

10
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line is echoed; '.' is unchanged.

(.+1)<newline>
An address alone on a line causes the addressed line to
be printed. A Dblank 1line alone 1is equivalent to
".+1p'; it is useful for stepping through text.

If an interrupt signal (ASCII DEL) is sent, ed prints a '?'
and returns to its command level.

Some size limitations: 512 characters per line, 256 charac-
ters per global command list, 64 characters per file name,
and 128K characters in the temporary file. The limit on the
number of lines depends on the amount of core: each line
takes 1 word.

When reading a file, ed discards 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 8 on) can-
not be edited by ed.

If the closing delimiter of a regular expression or of a
replacement string (e.g., /) would be the last character
before a new-line, that delimiter may be omitted, in which
case the addressed line is printed. The following pairs of
commands are equivalent:

s/sl/s2 s/sl/s2/p

g/sl g/sl/p
?sl ?s1?
FILES
/tmp/e*
ed. hup work is saved here if terminal hangs up
SEE ALSO

grep(1l), sed(l), sh(l), stty(1l)

B. W. Kernighan, A Tutorial Introduction to the ED Text Edi-
tor

B. W. Kernighan, Advanced editing on UNIX

DIAGNOSTICS
'?name' for inaccessible file; '?' for errors in commands:
'?TMP' for temporary file overflow.
(use the help and Help commands for detailed explanations).
To protect against throwing away valuable work, a q or e
command is considered to be in error, unless ~a w has
occurred since the last buffer change. A second q or e will
be obeyed regardless.

RESTRICTIONS
The 1 command mishandles DEL.
A ! command cannot be subject to a g or a v command.

11
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The ! command and the ! escape from the e, r, and w commands
cannot be wused if the the editor is invoked from a res-
tricted shell (see sh(1l)).

Because 0 is an illegal address for a w command, it is not
possible to create an empty file with ed.

Characters are masked to 7 bits on input.

12
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NAME

ed - text editor
SYNOPSIS

ed [ - 1 [ name ]
DESCRIPTION

Ed is the standard text editor.

If a name argument is given, ed simulates an e command (see
below) on the named file; that is to say, the file is read
into ed's buffer so that it can be edited. The optional -

suppresses the printing of character counts by e, r, and w
commands.

Ed operates on a copy of any file it 1is editing; changes
made in the copy have no effect on the file until a w
(write) command is given. The copy of the text being edited
resides in a temporary file called the buffer.

Commands to ed have a simple and reqular structure: zero or
more addresses followed by a single character command, pos-
sibly followed by parameters to the command. These
addresses specify one or more lines in the buffer. Missing
addresses are supplied by default.

In general, only one command may appear on a line. Certain
commands allow the addition of text to the buffer. While ed
is accepting text, it is said to be in input mode. In this
mode, no commands are recognized; all i1nput 1s merely col-
lected. Input mode is left by typing a period '.' alone at
the beginning of a line.

Ed supports a limited form of regular expression notation.
A regqular expression specifies a set of strings of charac-
ters. A member of this set of strings is said to be matched
by the regular expression. In the following specification
for regular expressions the word 'character' means any char-
acter but newline.

1. Any character except a special character matches
itself. Special characters are the regular expression
delimiter plus \[. and sometimes ~*$§,

2. A . matches any character.

3. A \ followed by any character except a digit or ()
matches that character.

4. A nonempty string s bracketed [s] (or [~s]) matches any
character in (or not 1in) s. In s, \ has no special
meaning, and ] may only appear as the first letter. A
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substring a-b, with a and b in ascending ASCII order,
stands for the inclusive range of ASCII characters.

5. A reéular expression of form 1-4 followed by * matches

a sequence of 0 or more matches of the regular expres-
sion.

6. A regular expression, x, of form 1-8, bracketed \(x\)
matches what x matches.

7. A \ followed by a digit n matches a copy of the string
that the bracketed reqular expression beginning with
the nth \( matched.

8. A regular expression of form 1-8, x, followed by a reg-
ular expression of form 1-7, y matches a match for x
followed by a match for y, with the x match being as
long as possible while still permitting a y match,

9. A regular expression of form 1-8 preceded by ~ (or fol-
lowed by §$), is constrained to matches that begin at
the left (or end at the right) end of a line.

10. A regular expression of form 1-9 picks out the longest
among the leftmost matches in a line.

11. An empty regular expression stands for a copy of the
last regular expression encountered.

Regular expressions are used in addresses to specify lines
and in one command (see s below) to specify a portion of a
line which is to be replaced. If it is desired to wuse one
of the regular expression metacharacters as an ordinary
character, that character may be preceded by '\'. This also
applies to the character bounding the regular expression
(often '/') and to '\' itself.

To understand addressing in ed it is necessary to know that
at any time there is a current line. Generally speaking, the
current line is the last line affected by a command; how-
ever, the exact effect on the current line is discussed
under the description of the command. Addresses are con-
structed as follows.

1. The character '.' addresses the current line.

2. The character '$' addresses the 1last 1line of the
buffer.

3. A decimal number n addresses the n-th line of the
buffer.
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4. ''x' addresses the line marked with the name x, which
must be a lower-case letter. Lines are marked with the
k command described below.

5. A regular expression enclosed in slashes '/' addresses
the 1line found by searching forward from the current
line and stopping at the first line containing a string
that matches the regular expression. If necessary the
search wraps around to the beginning of the buffer.

6. A reqular expression enclosed in queries '?' addresses
the 1line found by searching backward from the current
line and stopping at the first line containing a string
that matches the regular expression. 1If necessary the
search wraps around to the end of the buffer.

7. An address followed by a plus sign '+' or a minus sign
'-' followed by a decimal number specifies that address
plus (resp. 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 understood to mean '.-5',

9. If an address ends with '+' or '-', then 1 is added
(resp. subtracted). As a consequence of this rule and
rule 8, the address '-' refers to the line before the
current line. Moreover, trailing '+' and '-' charac-
ters have cumulative effect, so '--' refers to the
current line less 2.

10. To maintain compatibility with earlier versions of the
editor, the character '~' in addresses is equivalent to
]

Commands may require zero, one, or two addresses. Commands
which require no addresses regard the presence of an address
as an error. Commands which accept one or two addresses
assume default addresses when insufficient are given., 1If
more addresses are given than such a command requires, the
last one or two (depending on what is accepted) are used.

Addresses are separated from each other typically by a comma

y e They may also be separated by a semicolon ':'. In
this case the current 1line '.' 1is set to the previous
address before the next address is interpreted. This
feature can be used to determine the starting line for for-
ward and backward searches ('/', '?'). The second address
of any two-address sequence must correspond to a line fol-

lowing the line corresponding to the first address.
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In the following list of ed commands, the default addresses
are shown in parentheses. The parentheses are not part of
the address, but are used to show that the given addresses
are the default.

As mentioned, it is generally illegal for more than one com-
mand to appear on a line. However, most commands may be
suffixed by 'p' or by 'l', in which case the current line is
either printed or listed respectively in the way discussed
below.

(.)a

<text>
The append command reads the given text and appends it
after the addressed line. '.' is left on the last line
input, if there were any, otherwise at the addressed
line. Address '0' is legal for this command; text is
placed at the beginning of the buffer.

(., .)c

<text>
The change command deletes the addressed 1lines, then
accepts input text which replaces these lines. '.' is

left at the last line input; if there were none, it is
left at the line preceding the deleted lines.

(., .)d
The delete command deletes the addressed lines from the
buffer. The 1line originally after the 1last line
deleted becomes the current line; if the lines deleted

were originally at the end, the new last line becomes
the current line.

e filename

The edit command causes the entire contents of the
buffer to be deleted, and then the named file to be
read in. '.' is set to the last line of the buffer.
The number of characters read is typed. 'filename' is
remembered for possible use as a default file name in a
subsequent r or w command. If 'filename' is missing,
the remembered name is used.

E filename
This command is the same as e, except that no diagnos-

tic results when no w has been given since the last
buffer alteration.

f filename

The filename command prints the currently remembered
file name. If 'filename' 1is given, the currently



ED_V7(1) ED_V7(1)

remembered file name is changed to 'filename'.

(1,$)g/regular expression/command list
In the global command, the first step is to mark every
line which matches the given reqular expression. Then
for every such line, the given command list is executed
with '.' initially set to that line. A single command
or the first of multiple commands appears on the same
line with the global command. All lines of a multi-
line list except the last line must be ended with '\'.
A, i, and c commands and associated input are permit-
ted; the '.' terminating input mode may be omitted if
it would be on the last line of the command list. The
commands g and v are not permitted in the command list.

()i

<text>
This command inserts the given text before the
addressed 1line. '.'" is left at the last line input,
or, if there were none, at the 1line before the
addressed 1line. This command differs from the a com-
mand only in the placement of the text.

(., .+1)3
This command joins the addressed lines into a single
line; intermediate newlines simply disappear. '.' is

left at the resulting line.

( . )kx
The mark command marks the addressed line with name X,
which must be a lower-case letter. The address form
"'x' then addresses this line.

(., )1
The list command prints the addressed lines in an unam-
biguous way: non-graphic characters are printed in
two-digit octal, and long lines are folded. The 1 com-
mand may be placed on the same line after any non-i/o
command.

(., .)ma
The move command repositions the addressed lines after

the line addressed by a. The last of the moved lines
becomes the current line.

(., Jp
The print command prints the addressed lines. .U is
left at the 1last line printed. The p command may be
placed on the same line after any non-i/o command.



ED _V7(1)

(.,

($)r

ED_V7(1)

.)P
This command is a synonym for p.

The quit command causes ed to exit. No automatic write
of a file is done.

This command is the same as g, except that no diagnos-

tic results when no w has been given since the last
buffer alteration.

filename
The read command reads in the given file after the
addressed line. If no file name is given, the remem-

bered file name, if any, is used (see e and f com-
mands) . The file name is remembered 1f there was no
remembered file name already. Address '0' is legal for
r and causes the file to be read at the beginning of
the buffer. If the read is successful, the number of
characters read is typed. '.' is left at the last line
read in from the file.

.)s/regular expression/replacement/ or,
.)s/reqular expression/replacement/g

The substitute command searches each addressed line for
an occurrence of the specified regular expression. On
each line in which a match 1is found, all matched
strings are replaced by the replacement specified, if
the global replacement indicator 'g' appears after the
command. If the global indicator does not appear, only
the first occurrence of the matched string is replaced.
It is an error for the substitution to fail on all
addressed lines. Any character other than space or
new-line may be used instead of '/' to delimit the reg-
ular expression and the replacement. '.' is left at
the last line substituted.

An ampersand '&' appearing in the replacement is
replaced by the string matching the reqular expression.
The special meaning of '&' in this context may be
suppressed by preceding it by '\'. The characters ‘\n'
where n is a digit, are replaced by the text matched by
the n-th reqular subexpression enclosed between "\ ("
and 'V)'. When nested, parenthesized subexpressions
are present, n is determined by counting occurrences of
"\(' starting from the left.

Lines may be split by substituting new-line characters
into them. The new-line in the replacement string must
be escaped by preceding it by '\'.
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(., .)ta
This command acts just like the m command, except that
a copy of the addressed lines is placed after address a
(which may be 0). '.' is left on the last line of the
copy.

(., J)u
The undo command restores the preceding contents of the

current line, which must be the last line in which a
substitution was made.

(1, $)v/regular expression/command list
This command is the same as the global command g except
that the command list is executed g with ', initially

set to every line except those matching the regular
expression,

(1, $)w filename

The write command writes the addressed lines onto the
given file. If the file does not exist, it is created
mode 666 (readable and writable by everyone). The file
name is remembered if there was no remembered file name
already. If no file name is given, the remembered file
name, if any, is used (see e and f commands). '.' is
unchanged. 1If the command is successful, the number of
characters written is printed.

(1,$)W filename

This command is the same as W, except that the
addressed lines are appended to the file.

($)= The line number of the addressed line is typed. '.' is
unchanged by this command.

!<shell command>

The remainder of the line after the '!' is sent to
sh(l) to Dbe interpreted as a command. '.' is
unchanged.

(.+1)<newline>
An address alone on a line causes the addressed line to
be printed. A blank line alone 1is equivalent to
'.+1p'; it is useful for stepping through text.

If an interrupt signal (ASCII DEL) is sent, ed prints a '?’
and returns to its command level.

Some size limitations: 512 characters per line, 256 charac-
ters per global command list, 64 characters per file name,
and 128K characters in the temporary file. The limit on the
number of 1lines depends on the amount of core: each line
takes 1 word.
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When reading a file, ed discards ASCII NUL characters and
all characters after the last newline. It refuses to read
files containing non-ASCII characters.

FILES
/tmp/e*
ed.hup: work is saved here if terminal hangs up

SEE ALSO

tor - T T

B. W. Kernighan, Advanced editing on UNIX
sed (1)

DIAGNOSTICS

'?name’' for inaccessible file; '?' for errors 1in commands;
'?TMP' for temporary file overflow.

To protect against throwing away valuable work, a g or e
command 1is considered to be in error, wunless a w has
occurred since the last buffer change. A second q or e will
be obeyed regardless.

RESTRICTIONS
The 1 command mishandles DEL.
A ! command cannot be subject to a g command.
Because 0 is an illegal address for a w command, it 1is not
possible to create an empty file with ed.
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NAME

eqn, neqn, checkeq — typeset mathematics

SYNOPSIS

eqn [ —dxy ] [=pni [ =sn][—fn][file] ..
checkeq [ file ] ...

DESCRIPTION

Eqn is a troff(1) preprocessor for typesetting mathematics on a Graphic Systems photo-
typesetter, negnon terminals. Usage is almost always

eqn file ... | troff
neqn file ... | nroff

If no files are specified, these programs reads from the standard input. A line beginning with
*.EQ’ marks the start of an equation; the end of an equation is marked by a line 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 set two characters as ‘delimiters’; subsequent
text between delimiters is also treated as egn input. Delimiters may be set to characters xand y
with the command-line argument —dxy or (more commonly) with ‘delim xy' between .EQ and
.EN. The left and right delimiters may be identical. Delimiters are turned off by ‘delim off".
All text that is neither between delimiters nor between .EQ and .EN is passed through un-
touched.

The program checkeq reports missing or unbalanced delimiters and .EQ/.EN pairs.

Tokens within egn are separated by spaces, tabs, newlines, braces, double quotes, tildes or
circumflexes. Braces {} are used for grouping; generally speaking, anywhere a single character
like x could appear, a complicated construction enclosed in braces may be used instead. Tilde ~
represents a full space in the output, circumflex * half as much.

Subscripts and superscripts are produced with the keywords sub and sup. Thus x sub i makes x;,
a sub i sup 2 produces a?, and e sup {x sup 2 + y sup 2} gives e*’**.

. . ) a
Fractions are made with over: a over b yields e

sqrt makes square roots: I over sqrt {ax sup 2 +bx+c} results in __-x2~ll-1>—+ .
a x+c

n
The keywords from and to introduce lower and upper limits on arbitrary things: lim zx,- is
0

n—=oo

made with lim from {n—> inf} sum from 0 to n x sub i.

Left and right brackets, braces, etc., of the right height are made with left and right: left [ x sup
2
2 + y sup 2 over alpha right ] ~ %= I produces x2+%- = 1. The right clause is optional. Legal

characters after left and right are braces, brackets, bars, ¢ and f for ceiling and floor, and "" for
nothing at all (useful for a right-side-only bracket). :

Vertical piles of things are made with pile, Ipile, cpile, and rpile: pile {a above b above ) pro-

a
duces b. There can be an arbitrary number of elements in a pile. Ipile left-justifies, pile and
c

cpile center, with different vertical spacing, and rpile right justifies.

Matrices are made with matrix: matrix { Icol { x sub i above y sub 2} ccol { I above 2} ) pro-
x; 1

duces y, 2

In addition, there is reol for a right-justified column.
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Diacritical marks are made with dot, dotdot, hat, tilde, bar, vec, dyad. and under: x dot = )
baris x=f (1), y dotdot bar =" n underis y = n, and x vec " =" y dyadis X = J.

Sizes and font can be changed with size n or size £, roman, italic, bold. and font n. Size and
fonts can be changed globally in a document by gsize n and gfont n, or by the command-line
arguments —snand —fn.

Normally subscripts and superscripts are reduced by 3 point sizes from the previous size; this
may be changed by the command-line argument —pn.

Successive dispiay 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 kevywords redefined with define: define thing % replace-
ment % defines a new token called thing which will be replaced by replacement whenever it ap-
pears thereafter. The % may be any character that does not occur in replacement.

Keywords like sum (3) int (f) inf (=) and shorthands like >= (2) —> (=), and != (&)
are recognized. Greek letters are spelled out in the desired case, as in alpha or GAMMA.
Mathematical words like sin, cos, log are made Roman automatically. Troff(1) four-character
escapes like \(bs (@) can be used anywhere. Strings enclosed in double quotes "..." are passed
through untouched; this permits keywords to be entered as text, and can be used to communi-
cate with troff when all else fails.

SEE ALSO

BUGS

troff (1), tbi(1), ms(7), eqnchar(7)
B. W. Kernighan and L. L. Cherry, Typesetting Mathematics— User's Guide
J. F. Ossanna, NROFF/TROFF User’s Manual

To embolden digits, parens, etc., it is necessary to quote them, as in ‘bold "12.3".
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NAME
ex, edit - text editor

SYNOPSIS
ex [ -1 [ -v][-rl1f( +command ] [ -1 ] name ...
edit [ ex options ]

DESCRIPTION
Ex is the root of a family of editors: edit, ex and vi. Ex
Is a superset of ed, with the most notable extension being a
display editing facility. Display based editing 1is the
focus of vi.
If you have not used ed, or are a casual user, you will find
that the editor edit iIs convenient for you. It avoids some
of the complexities of ex used mostly by systems programmers
and persons very familiar with ed.
If you have a CRT terminal, you may wish to use a display
based editor; in this case see vi(l), which is a command
which focuses on the display editing portion of ex.

DOCUMENTATION
The document Edit: A tutorial provides a comprehensive
introduction to edit assuming no previous “knowledge of com-
puters or the UNIX system.
The Ex Reference Manual - Version 3.5 is a comprehensive and
complete manual for the command mode features of ex, but you
cannot learn to use the editor by reading it. For an intro-
duction to more advanced forms of editing using the command
mode of ex see the editing documents written by Brian Ker-
nighan for the editor ed; the material in the introductory
and advanced documents works also with ex.
An Introduction to Display Editing with Vi introduces the
display editor vi and provides reference material on vi. All
of these documents can be found in volume 2c of the
Programmer's Manual. In addition, the Vi Quick Reference
card summarizes the commands of vi in a wuseful, functional
way, and is useful with the Introduction.

FILES
/usr/lib/ex?.?strings error messages
/usr/lib/ex?.?recover recover command
/usr/lib/ex?.?preserve preserve command
/etc/termcap describes capabilities of terminals
~/.exrc editor startup file
/tmp/Exnnnnn editor temporary
/tmp/Rxnnnnn named buffer temporary
/usr/preserve preservation directory
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SEE ALSO

awk(1l), ed(l), grep(1l), sed(1l), grep(l), vi(l), termcap(5),
environ(5)

AUTHOR
Originally written by William Joy
Mark Horton has maintained the editor since version 2.7,

adding macros, support for many unusual terminals, and other
features such as word abbreviation mode.

RESTRICTIONS

The undo command causes all marks to be 1lost on lines
changed and then restored if the marked lines were changed.

Undo never clears the buffer modified condition.

The z command prints a number of logical rather than physi-
cal 1lines. More than a screen full of output may result if
long lines are present.

File input/output errors don't print a name if the command
line '-' option is used.

There is no easy way to do a single scan ignoring case.

The editor does not warn if text is placed in named buffers
and not used before exiting the editor.

Null characters are discarded in input files, and cannot
appear in resultant files.
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NAME
expr - evaluate arguments as an expression

SYNOPSIS
expr arg ...

DESCRIPTION

The arguments are taken as an expression. After evaluation,
the result is written on the standard output. Each token of
the expression is a separate argument.

The operators and keywords are listed below. The list is in

order of increasing precedence, with equal precedence opera-
tors grouped.

expr | expr
yields the first expr if it is neither null nor '0',
otherwise yields the second expr.

expr & expr

yields the first expr if neither expr is null or '0°',
otherwise yields '0'.

expr relop expr
where relop is one of < <= = I= >= >, yields 'l' if the
indicated comparison is true, '0' if false. The com-

parison is numeric if both expr are integers, otherwise
lexicographic.

exXpr + expr
expr - expr
addition or subtraction of the arguments.

expr * expr
expr / expr
expr % expr
multiplication, division, or remainder of the arqu-
ments.

exXpr : expr
The matching operator compares the string first arqu-
ment with the regular expression second argument; regu-
lar expression syntax is the same as that of ed(1l).
The \(...\) pattern symbols can be used to select a
portion of the first argument. Otherwise, the matching

operator yields the number of characters matched ('0’'
on failure).

( expr )
parentheses for grouping.



EXPR(1) EXPR(1)

Examples:
To add 1 to the Shell variable a:
a=expr $a + 1
To find the filename part (least significant part) of the
Q???name stored in variable a, which may or may not contain
expr $a : '.*/\(.*\)' '[' Sa

Note the quoted Shell metacharacters.

SEE ALSO
ed(1l), sh(1l), test(1)
DIAGNOSTICS
Expr returns the following exit codes:
0 if the expression is neither null nor '0',
1 if the expression is null or '0',
2 for invalid expressions.
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NAME

f77 - Fortran 77 compiler
SYNOPSIS

£77 [ option ] ... file ...
DESCRIPTION

F77 is the UNIX Fortran 77 compiler. It accepts several
types of arguments:

Arguments whose names end with '.f' are taken to be Fortran
77 source programs; they are compiled, and each object pro-
gram is left on the file in the current directory whose name
is that of the source with '.o' substituted for '.f'.

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.

In the same way, arguments whose names end with '.c' or '.s'
are taken to be C or assembly source programs and are com-
piled or assembled, producing a '.o' file.

The following options have the same meaning as in cc(l).
See 1d(1) for load-time options.

~-C Suppress loading and produce '.o' files for each source
file.

-p Prepare object files for profiling, see prof(l).
-0 Invoke an object-code optimizer.
-S Compile the named programs, and leave the assembler-

language output on corresponding files suffixed '.s'.
(No '.0o' is created.).

-f Use a floating point interpreter (for PDPll's that lack
11/70-style floating point).

-0 output
Name the final output file output instead of 'a.out'.

-V Produce code suitable for using in overlaid programs.
This is a default flag.

-V7 Turn off the -V flag. This is provided for backwards
compatibility with older versions of £77, but in gen-
eral should not be used.
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The following options are peculiar to £77.

-onetrip
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.)

-u Make the default type of a variable 'undefined' rather
than using the default Fortran rules.

-C Compile code to check that subscripts are within
declared array bounds.

-w Suppress all warning messages. If the option is
'-w66', only Fortran 66 compatibility warnings are
suppressed.

-F Apply EFL and Ratfor preprocessor to relevant files,
put the result in the file with the suffix changed to
'.f', but do not compile,

-m Apply the M4 preprocessor to each '.r' or '.e' file

before transforming it with the Ratfor or EFL prepro-
cessor.

-Ex Use the string x as an EFL option in processing '.e'
files.

-Rx Use the string x as a Ratfor option in processing '.r'
files.

-N[gxscn]lnnn
Make static tables in the compiler bigger. The compiler
will complain if it overflows its tables and suggest

you apply one or more of these flags. These flags have
the following meanings:

q Maximum number of equivalenced variables. Default
is 150.

p'e Maximum number of external names (common block
names, subroutine and function names). Default is
200.

s Maximum number of statement numbers. Default 1is
201.

c Maximum depth of nesting for control statements

(e.g. DO loops). Default is 20.

n Maximum number of identifiers. Default is 401.
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Programs do not always require the full default space
assigned to them. Accordingly, one of these default values
may be reduced in order to accommodate an increased value
for some other flag (see table below). 1In the case of much
larger programs, static table space is at a premium. There-
fore, experimentation with different values for these flags
is sometimes required so that the compiler will not com-
plain.

Storage costs associated with these optional flags are:

flag default value cost ea. default cost

s 201 8 bytes 1608 bytes

q 150 12 bytes 1800 bytes

X 200 20 bytes 4000 bytes

c 20 18 bytes 360 bytes

n 401 4 bytes 1604 bytes

-T[12alFM]file

Use alternate programs for various passes of compila-
tion.

1file

Use file for the back end of the compiler, instead
of /lib/cl.

2file
Use file as the optimizer, instead of /lib/c2.

afile
Use file as the assembler, instead of /bin/as.

1file
Use file as the loader, instead of /bin/1d.

Ffile

Use file as the footname (startup code), instead
of /lib/crt0.

Mfile
Use file as the macro processor with the -m flag,
instead of /usr/bin/m4.

Other arguments are taken to be either loader option arqu-
ments, or F77-compatible object programs, typically produced
by an earlier run, or perhaps libraries of F77-compatible
routines. These programs, together with the results of any
compilations specified, are loaded (in the order given) to
produce an executable program with name 'a.out'.
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FILES
file.[fresc] input file
file.o object file
a.out loaded output
/usr/lib/f77passl compiler
/lib/cl pass 2
/lib/c2 optional optimizer

/usr/lib/1ibF77.a intrinsic function library
/usr/1ib/1ibl77.a Fortran I/0 library
/lib/libc.a C library, see section 3

SEE ALSO
S. I. Feldman, P. J. Weinberger, A Portable Fortran 77 Com-

iler
prof(1), cc(1l), 14(1)

DIAGNOSTICS
The diagnostics produced by f77 itself are intended to be
self-explanatory. Occasional messages may be produced by
the loader.

RESTRICTIONS
The Fortran 66 subset of the language has been exercised
extensively; the newer features have not.
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NAME factor, primes - factor a number, generate large primes
SYNOPSIS

factor [ number ]

primes
DESCRIPTION

When factor is invoked without an argqument, it waits for a
number to be typed in. If you type in a positive number
less than 256 (about 7.2el6) it will factor the number and
print its prime factors; each one is printed the proper
number of times. Then it waits for another number. It
exits if it encounters a zero or any non-numeric character.

If factor is invoked with an argument, it factors the number
as above and then exits.

Maximum time to factor is proportional to sqrt(n) and occurs
when n is prime or the square of a prime. It takes 1 minute
to factor a prime near 1014 on a PDP1l.

When primes is invoked, it waits for a number to be typed
in, If you type in a positive number less than 256 it will
print all primes greater than or equal to this number.

DIAGNOSTICS

'Ouch.' for input out of range or for garbage input.
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NAME
file - determine file type

SYNOPSIS
file file ...

DESCRIPTION
File performs a series of tests on each argument in an
attempt to classify it. If an argument appears to be ascii,
file examines the first 512 bytes and tries to guess its
language.

RESTRICTIONS

It often makes mistakes. In particular it often suggests
that command files are C programs.
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NAME

find - find files

SYNOPSIS

find pathname-list expression

DESCRIPTION

Find recurs1vely descends the directory hierarchy for each
pathname in the pathname-list (i.e., one or more pathnames)
seeklng files that match a boolean expression written in the
prlmarles given below. In the descriptions, the argument n
is used as a decimal integer where +n means more than n, —g
means less than n and n means exactly n.

-name filename
True if the filename argument matches the current

file name. Normal Shell argument syntax may be
used if escaped (watch out for '[', '?' and '*'),.

-perm onum
True if the file permission flags exactly match
the octal number onum (see chmod(1l)). 1If onum is
prefixed by a minus sign, more flag bits (017777,
see stat(2)) become significant and the flags are
compared: (flags&onum)==onum.

-type c True if the type of the file is c, where ¢ 1is b,
c, d or f for block special file, character spe-
cial file, directory or plain file.

-links n True if the file has n links.

—user uname

True if the file belongs to the user uname (login
name or numeric user ID).

—group gname

True if the file belongs to group gname (group
name or numeric group ID).

-size n True if the file is n blocks long (512 bytes per
block).

-inum n  True if the file has inode number n.
-atime n True if the file has been accessed in n days.

-mtime n True if the file has been modified in n days.

-exec command
True if the executed command returns a zero value
as exit status. The end of the command must be
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punctuated by an escaped semicolon, A command
argument '{}' is replaced by the current pathname.

-ok command
Like -exec except that the generated command is
written on the standard output, then the standard
input is read and the command executed only upon
response Y.

-print Always true; causes the current pathname to be
printed.

-newer file
True if the current file has been modified more
recently than the argument file.

The primaries may be combined using the following operators
(in order of decreasing precedence):

1) A parenthesized group of primaries and operators
(parentheses are special to the Shell and must be
escaped).

2) The negation of a primary ('!' is the unary not opera-
tor).

3) Concatenation of primaries (the and operation is implied
by the juxtaposition of two primaries).

4) Alternation of primaries ('-o' is the or operator).

EXAMPLE

To remove all files named 'a.out' or '*,0' that have not
been accessed for a week:

find / \( -name a.out -o -name '*.0' \) -atime +7 -exec rm {} \;

FILES
/etc/passwd
/etc/group

SEE ALSO
sh(1l), test(l), filsys(5)

RESTRICTIONS
The syntax is painful.
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NAME

SYNOP

finger - user information lookup program

SIS
finger [ options ] name ...

DESCRIPTION

FILES

By default finger lists the login name, full name, terminal
name and write status (as a '*' before the terminal name if
write permission is denied), idle time, login time, and
office location and phone number (if they are known) for
each current UNIX user. (Idle time is minutes if it is a
single integer, hours and minutes if a ':' is present, or
days and hours if a 'd' is present.)

A longer format also exists and is used by finger whenever a
list of peoples names is given. (Account names as well as
first and last names of users are accepted.) This format is
multi-line, and includes all the information described above
as well as the user's home directory and login shell, any
plan which the person has placed in the file .plan in their
home directory, and the project on which they are working
from the file .project also in the home directory.

Finger options include:
-b  Slightly briefer version (long format).

-f Suppress the printing of the header 1line (short for-
mat).

-h Suppress printing of the .project files.

-1 Quick list (-q) with idle times.

-1 Force long output format.

-p Suppress printing of the .plan files.

-d  Quick list (similar to who(1)).

-s Force short output format.

-w  Narrow format output (short format).

/etc/utmp who file

/etc/passwd for users names, offices, phones,
directories, and shells

~/.plan plans
~/.project projects
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SEE ALSO
who (1)

AUTHOR
Earl T. Cohen

RESTRICTIONS
Only the first line of the .project file is printed.
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NAME
fpsim - report or change the status of floating point simu-
lation

SYNOPSIS
/etc/fpsim [ mode ]

DESCRIPTION
Fpsim without any arguments will report the current status
of the kernel floating point simulator, it is either
enabled, disabled, or not configured in. If mode is speci-
fied it must be either onoroff, which will respectively
enable or disable the simulator, provided that the simulator
was configured into the current system. The new state is
then reported. Only the super user is allowed to change the
status of the simulator.

SEE ALSO
fpsim(2)

RESTRICTIONS

This command is only temporary, It is intended only for wuse
if the kernel floating point simulator should blow up. Once
it has been more thoroughly tested and verified there will

no longer be a need to be able to turn it off on a running
system.
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NAME

from - who is my mail from?
SYNTAX

from [ -f [ mailbox ] 1 [ -s sender ]
DESCRIPTION

From prints out the mail header lines in a mailbox file to
show you who your mail is from. The -f option causes from
to examine the mail header lines in your “mbox (or the speci-
fied file). I1f the -s option is given, then only headers
for mail sent by sender are printed.

FILES
/usr/spool/mail/*

SEE ALSO
mail(l)
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NAME

fsck - file system consistency check and interactive repair
SYNOPSIS

fsck [ option ] ... [ filesystem ] ...
DESCRIPTION

Fsck audits and interactively repairs inconsistent condi-
tions for the named filesystems. If a file system is con-
sistent then the number of files. number of blocks used, and
number of blocks free are reported. If the file system is
inconsistent the operator is prompted for concurrence before
each correction 1is attempted. Most corrections lose data:;
all losses are reported. The default action for each
correction 1is to wait for the operator to respond 'yes' or
'no'. Without write permission fsck defaults to -n action.

These options are recognized:
-y Assume a yes response to all questions.
-n Assume a no response to all questions.

-sX Ignore the actual free list and (unconditionally) con-
struct a new one by rewriting the super-block of the
file system. The file system should be unmounted while
this 1is done, or extreme care should be taken that the
system is quiescent and that it is rebooted immediately
afterwards. This precaution is necessary so that the
old, bad, in-core copy of the superblock will not con-
tinue to be used, or written on the file system.

The free list is created with optimal interleaving
according to the specification X:

-s3 optimal for RP03 on PDP11/45 CPU

-s4 optimal for RP04, RP05, RP06 on PDP11/70 CPU
-sc:s space free blocks s blocks apart in
cylinders of c blocks each.

If X is not given, the values used when the filesystem
was created are used. If these values were not speci-
fied, then c=400, s=9 is assumed. The '-s' without X
is recommended when rebuilding free lists on ULTRIX-11
file systems, because mkfs (1) saves the optimum inter-
leave factors in the super-block when the file system
is created.

-SX Conditionally reconstruct the free list. This option
~ is like -sX except that the free list is rebuilt only
if there were no discrepancies discovered in the file
system. It is useful for forcing free 1list
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reorganization on wuncontaminated file systems. -S
forces -n.

-t If fsck cannot obtain enough memory to keep its tables,
it wuses a scratch files. If the -t option is speci-
fied, the file named in the next argument is used as
the scratch file. Without the -t option, fsck prompts
if it needs a scratch file. The file should not be on
the file system being checked, and if it is not a spe-
cial file or did not already exist, it is removed when
fsck completes.

If no filesystems are given to fsck then a default 1list of
file systems is read from the file /etc/fstab.

Inconsistencies checked are as follows:
1. Blocks claimed by more than one inode or the free list.

2. Blocks claimed by an inode or the free list outside the
range of the file system.

3. Incorrect link counts.

4. Size checks:
Incorrect number of blocks in file.
Directory size not a multiple of 16 bytes.

5. Bad inode format.
6. Blocks not accounted for anywhere.

7. Directory checks:
File pointing to unallocated inode.
Inode number out of range.

8. Super Block checks:
More than 65536 inodes.

More blocks for inodes than there are in the file sys-
tem.

9. Bad free block list format.
10. Total free block and/or free inode count incorrect.

Orphaned files and directories (allocated but unreferenced)
are, with the operator's concurrence, reconnected by placing
them in the "lost+found" directory. The name assigned is
the inode number. The only restriction is that the directory
"lost+found"” must preexist in the root of the filesystem
being checked and must have empty slots in which entries can
be made. This 1is accomplished by making "lost+found",
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copying a number of files to the directory, and then remov-
ing them (before fsck is executed).

Checking the raw device is almost always faster.

When checking the root file system the block device should

be used. Fsck will force a reboot if any repairs were done
on the root file system.

FILES
/etc/fstab - default file system check list

SEE ALSO
dcheck(1l), icheck(l), filsys(5), fstab(5)

ULTRIX-11 System Management Guide, Sections 4.1, 4.6, and
5.1.3

RESTRICTIONS

Inode numbers for . and .. in each directory should be
checked for validity.

The -b option of icheck(1l) should be available.
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NAME

fsdb - file system debugger
SYNOPSIS

/etc/fsdb special [ - ]
DESCRIPTION

Fsdb can be used to patch up a damaged file system after a
crash. It has conversions to translate block and i-numbers
into their corresponding disk addresses. Also included are
mnemonic offsets to access different parts of an i-node.
These greatly simplify the process of correcting control
block entries or descending the file system tree.

Fsdb contains several error checking routines to verify i-
node and block addresses. These can be disabled if neces-
sary by invoking fsdb with the optional - argument or by the
use of the O symbol. (Fsdb reads the i-size and f-size
entries from the superblock of the file system as the basis
for these checks.)

Numbers are considered decimal by default. Octal numbers
must be prefixed with a zero. During any assignment opera-
tion, numbers are checked for a possible truncation error
due to a size mismatch between source and destination.

Fsdb reads a block at a time and will therefore work with
raw as well as Dblock I/0. A buffer management routine is
used to retain commonly used blocks of data in order tc
reduce the number of read system calls. All assignment
operations result in an immediate write-through of the
corresponding block.

The symbols recognized by fsdb are:

absolute address
convert from i-number to i-node address
convert to block address
directory slot offset

;= address arithmetic
quit

, < save, restore an address
numerical assignment

+ incremental assignment

- decremental assignment

=" character string assignment
error checking flip flop
general print facilities
file print facility
byte mode
word mode
double word mode
escape to shell

=0 nnva +QuDeF*

—g = wWHT O
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The print facilities generate a formatted output in various
styles. The current address is normalized to an appropriate
boundary before printing begins. It advances with the
printing and is 1left at the address of the last item
printed. The output can be terminated at any time by typing
the delete character. If a number follows the p symbol,
that many entries are printed. A check is made to detect
block boundary overflows since logically sequential blocks
are generally not physically sequential. If a count of zero
is wused, all entries to the end of the current block are
printed. The print options available are:

print as i-nodes

print as directories
print as octal words
print as decimal words
print as characters
print as octal bytes

oo o e

The f symbol is wused to print data blocks associated with
the current i-node. If followed by a number, that block of
the file is printed. (Blocks are numbered from zero.) The
desired print option letter follows the block number, if
present, or the f symbol. This print facility works for
small as well as large files. It checks for special devices
and that the block pointers used to find the data are not
zero.

Dots, tabs and spaces may be used as function delimiters but
are not necessary. A line with just a new-line character
will increment the current address by the size of the data
type last printed. That is, the address is set to the next
byte, word, double word, directory entry or i-node, allowing
the wuser to step through a region of a file system. Infor-
mation is printed in a format appropriate to the data type.
Bytes, words and double words are displayed with the octal
address followed by the value in octal and decimal. A .B or
.D is appended to the address for byte and double word
values, respectively. Directories are printed as a direc-
tory slot offset followed by the decimal i-number and the
character representation of the entry name. Inodes are
printed with labeled fields describing each element.

The following mnemonics are used for i-node examination and
refer to the current working i-node:

md mode

1n link count

uid user ID number

gid group ID number

s0 high byte of file size
sl low word of file size
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at
at
mt
maj
min

EXAMPLES
3861

1n=4

In=+1

fc

2i.fd

dsi.fc

1b.p0o

2i,a0b.d7=3

d7 .nm="name"

SEE ALSO

FSDB(1M)

data block numbers (0 - 12)
access time

modification time

major device number

minor device number

prints i-number 386 1in an i-node format.
This now becomes the current working i-node.

changes the link count for the working i-
node to 4.

increments the link count by 1.

prints, in ASCII, block zero of the file
associated with the working i-node.

prints the first 32 directory entries for
the root i-node of this file system.

changes the current i-node to that associ-
ated with the 5th directory entry (numbered
from zero) found from the above command.
The first 512 bytes of the file are then
printed in ASCII.

prints the superblock of this file system in
octal.

changes the i-number for the seventh direc-
tory slot in the root directory to 3. This
example also shows how several operations
can be combined on one command line.

changes the name field in the directory slot
to the given string. Quotes are optional
when used with nm if the first character is
alphabetic.

fsck(l), dir(5), filsys(5), ipatch(l)
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NAME
get - get a version of an SCCS file

SYNOPSIS
get [~rSID] [-ccutoff] [-ilist] [-xlist] [-aseq-no.] [-k]
[-el [-1[p]] [-p]) [-m] [-n] [-s] [-b] [-g] [-t] file

DESCRIPTION

Get generates an ASCII text file from each named SCCS file
according to the specifications given by its keyletter argu-
ments, which begin with -. The arguments may be specified
in any order, but all keyletter arguments apply to all named
SCCS files. 1If a directory is named, get behaves as though
each file 1in 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 a name of - is given, the standard input 1is
read; each 1line of the standard input is taken to be the
name of an SCCS file to be processed. Again, non-SCCS files
and unreadable files are silently ignored.

The generated text is normally written into a file called
the g-file whose name is derived from the SCCS file name by
simply removing the leading s.; (see also FILES, below).

Each of the keyletter arguments is explained below as though
only one SCCS file is to be processed, but the effects of

any keyletter argument applies independently to each named
file.

-r3ID The SCCS IDentification string (SID) of the ver-
- sion” (deIta) 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 version to be eventually
created by delta(1) if the -e keyletter is also

used), as a function of the SID specified.

-ccutoff Cutoff date-time, in the form:

YY[MM[DD[HH[MM[SS]111]

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 max-
imum possible values; that is, -c7502 is
equivalent to -¢750228235959. Any number of
non-numeric characters may separate the various 2
digit pieces of the cutoff date-time. This
feature allows one to specify a cutoff date in
the form: "-c77/2/2 9:22:25", Note that this
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implies that one may use the %E% and %U% identif-
ication keywords (see below) for nested gets
within, say the input to a send(1C) command:

“lget "-c%E% %U%" s.file

Indicates that the get is for the purpose of
editing or making a change (delta) to the SCCS
file via a subsequent use of delta(1). The -e
keyletter wused in a get for a particular version
(SID) of the SCCS file prevents further gets for
editing on the same SID until delta is executed
or the j (joint edit) flag is set 1in the SCCS
file (see admin(1)). Concurrent use of get -e
for different SIDs is always allowed.

If the g-file generated by get with an -e
keyletter 1is accidentally ruined in the process
of editing it, it may be regenerated by re-
executing the get command with the -k keyletter
in place of the -e keyletter.

SCCS file protection specified via the ceiling,
floor, and authorized wuser 1list stored in the
SCCS file (see admin(1)) are enforced when the -e
keyletter is used.

Used with the -e keyletter to indicate that the
new delta should have an SID in a new branch as
shown in Table 1. This keyletter is ignored if
the b flag 1is not present in the file (see
admin(1)) or if the retrieved delta is not a leaf
delta. (A leaf delta is one that has no succes-
sors on the SCCS file tree.)

Note: A branch delta may always be created from a
non-leaf delta.

A list of deltas to be included <(forced to be
applied) in the creation of the generated file.
The 1list has the following syntax:

<{1list> ::= <range> | <list> , <range>
<range> ::= SID | SID - SID

SID, the SCCS Identification of a delta, may be
in any form shown in the 'SID Specified' column
of Table 1. Partial SIDs are interpreted as
shown in the '3SID Retrieved' column of Table 1.

A 1list of deltas to be excluded (forced not to be
applied) in the creation of the generated file.
See the -i keyletter for the list format.
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Suppresses replacement of identification keywords
(see below) in the retrieved text by their value.
The -k keyletter is implied by the -e keyletter.

Causes a delta summary to be written into an 1-
file. If -1p 1is wused then an 1-file is not
created; the delta summary is written on the
standard output instead. See FILES for the for-
mat of the 1l-file.

Causes the text retrieved from the SCCS file to
be written on the standard output. No g-file is
created. All output which normally goes to the
standard output goes to file descriptor 2
instead, unless the -s keyletter is used, 1in
which case it disappears.

Suppresses all output normally written on the
standard output. However, fatal error messages
(which always go to file descriptor 2) remain
unaffected.

Causes each text line retrieved from the SCCS
file to be preceded by the SID of the delta that
inserted the text line in the SCCS file. The
format is: SID, followed by a horizontal tab,
followed by the text line.

Causes each generated text line to be preceded
with the %M% 1identification keyword value (see
below). The format is: %M% value, followed by a
horizontal tab, followed by the text line. When
both the -m and -n keyletters are used, the for-
mat is: #M% value, followed by a horizontal tab,
followed by the -m keyletter generated format.

Suppresses the actual retrieval of text from the
SCCS file. It is primarily used to generate an

l1-file, or to verify the existence of a particu-
Tar SID.

Used to access the most recently created (Ttop')
delta in a given release (e.g., -r1), or release
and level (e.g., -rt.2).

The delta sequence number of the SCCS file delta
(version) to be retrieved (see scesfile(5)).
This keyletter is used by the comb(1) command; it
is not a generally useful keyletter, and users
should not wuse it. If both the -r and -a
keyletters are specified, the -a keyletter is
used. Care should be taken when wusing the -a
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kKeyletter in conjunction with the -e keyletter,
as the SID of the delta to be created may not be
what one expects. The -r keyletter can be used
with the -a and -e keyletters to control the nam-
ing of the SID of the delta to be created.

For each file processed, get responds (on the standard out-
put) with the SID being accessed and with the number of
lines retrieved from the SCCS file.

If the -e keyletter 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
a directory or standard input is named, each file name is
printed (preceded by a new-line) before it is processed. If
the -i keyletter is used included deltas are listed follow-
ing the notation 'Included'; if the -x Kkeyletter 1is used,

excluded deltas are listed following the notation
'Excluded’.

TABLE 1. Determination of SCCS Identification String

SID#¥ -b Keyletter Other SID SID of Delta
Specified Used+ Conditions Retrieved to be Created
nones no R defaults to mR mR.mL mR. (mL+1)
noneg yes R defaults to mR mR.mL mR.mL.(mB+1) .1
R no R > mR mR.mL R. 1%¥%%

R no R = mR mR.mL mR. (mL+1)

R yes R > mR mR.mL mR.mL.(mB+1) .1

R yes R = mR mR.mL mR.mL.(mB+1) .1
R < mR and
R does not exist

R - in release > R hR.mL¥#% hR.mL.(mB+1) .1
and R exists

R.L no No trunk succ. R.L R.(L+1)

R.L yes No trunk succ. R.L R.L.(mB+1) .1
Trunk succ.

R.L - in release > R R.L R.L.(mB+1).1

R.L.B no No branch succ. R.L.B.mS R.L.B.,(mS+1)
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yes No branch sucec. R.L.B.mS R.L.(mB+1).1
no No branch succ. R.L.B.S R.L.B.(S+1)
yes No branch sucec. R.L.B.S R.L.(mB+1).1

- Branch succ. R.L.B.S R.L.(mB+1).1
'R', 'L', 'B', and 'S' are the 'release', 'level',
'branch’, and 'sequence' components of the SID,

respectively; 'm' means 'maximum'. Thus, for example,
'R.mL' means 'the maximum level number within release
R'; 'R.L.(mB+1).1' means 'the first sequence number on
the new branch (i.e., maximum branch number plus one)
of level L within 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 1is 1lower
than the specified, nonexistent, release R.

This is used to force creation of the first delta in a
new release.

Successor.

The -b keyletter is effective only if the b flag (see
admin(1)) is present in the file. An entry of - means
'irrelevant!',

This case applies if the d (default SID) flag is not
present in the file. 1If the d flag is present in the
file, then the SID obtained from the d flag is inter-
preted as if it had been specified on the command
line. Thus, one of the other cases 1in this table
applies.

IDENTIFICATION KEYWORDS
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:

Keyword Value

"M%

%1%

%R%
BL%
%B%
%S%
%D%

Module name: either the value of the m flag in the
file (see admin(1)), or if absent, the name of the
SCCS file with the leading s. removed.

SCCS identification (SID) (%R%.%L%.%B%.%3%) of the
retrieved text.

Release.

Level.

Branch.

Sequence.

Current date (YY/MM/DD).
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PH% Current date (MM/DD/YY).

2T % Current time (HH:MM:SS).

%E% Date newest applied delta was created (YY/MM/DD).

2G% Date newest applied delta was created (MM/DD/YY).

PU% Time newest applied delta was created (HH:MM:SS).

%Y % Module type: value of the t flag in the SCCS file
(see admin(1)).

%F % SCCS file name.

%P % Fully qualified SCCS file name.

2Q% The value of the q flag in the file (see
admin(1)).

%C% Current line number. This keyword is intended for

identifying messages output by the program such as
'this shouldn't have happened' type errors. It is

not intended to be used on every line to provide
sequence numbers.

VYA ) The U4-character string @(#) recognizable by
what(1).

W% A shorthand notation for constructing what(1)
strings for UNIX program files.
W% = %$2%%M%<horizontal-tab>%I1%

%A% Another shorthand notation for constructing

what(1) strings for non-UNIX program files.
TAT = %Z%%Y% %M% %1%%2%

FILES

Several auxiliary files may be created by get, These files
are known generically as the g-file, 1-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 s with the tag. The g-file is an exception to
this scheme: the g-file is named by removing the s. prefix.
For example, s.xyz.c, the auxiliary file names would be
Xxyz.c, l.xyz.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 keyletter is used). A
g-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 keyletter is used or implied its mode 1is
644; otherwise its mode is U444, Only the real user need
have write permission in the current directory.

The 1-file «contains a table showing which deltas were
applie in generating the retrieved text. The 1l-file is
created in the current directory if the -1 Kkeyletter 1is
used; its mode is 444 and it is owned by the real user.

Only the real user need have write permission in the current
directory.
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Lines in the 1-file have thF following format:
a. A blank character| if the delta was applied;
* otherwise. \
b. A blank character|if the delta was applied or
wasn't applied ant ignored;
* if the delta wasn't applied and wasn't ignored.
c. A code indicating a 'special' reason why the delta
was or was not applied:
'T': Included.
tX': Exclude?.
'C': Cut offl(by a -c keyletter).
Blank.
SCCS identificatikn (SID).
Tab character.
. Date and time (in the form YY/MM/DD HH:MM:SS) of
creation.
Blank.
Login name of person who created delta.

H O QD AQ

The comments and MR data follow on subsequent 1lines,

indented one horizontal tab character. A blank line
terminates each entry.

The p-file is used to pass information resulting from a get
with an -e keyletter along to delta. Its contents are also
used to prevent a subsequent execution of get with an -e
keyletter for the same SID until delta is executed or the
Joint edit flag, j, (see admin(1)) is set in the SCCS file.
The p-file 1is created in the directory containing the SCCS
file and the effective user must have write permission in
that directory. Its mode 1is 644 and it is owned by the
effective user. The format of the p-file is: the gotten
SID, followed by a blank,|followed by the SID that the new
delta will have when it is made, followed by a blank, fol-
lowed by the 1login name| of the real user, followed by a
blank, followed by the date+time the get was executed, fol-
lowed by a blank and thE -1 keyletter argument if it was

present, followed by a blank and the -x keyletter argument
if it was present, followed by a new-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 SID.

The z-file serves as a lock+out mechanism against simultane-
ous ~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 2-file is created
mode 444,
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SEE ALSO

admin(1), delta(1), help(1), prs(1), what(1), scecsfile(5).

Source Code Control System User's Guide by L. E. Bonanni and
C. A. Salemi.

DIAGNOSTICS
Use help(1) for explanations.

RESTRICTIONS

If the effective user has write permission (either expli-
citly or implicitly) 1in the directory containing the SCCS
files, but the real user doesn't, then only one file may be
named when the -e keyletter is used.
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NAME

graph - draw a graph

SYNOPSIS

graph [ option ] ...

DESCRIPTION

Graph with no options takes pairs of numbers from the stan-
dard input as abscissas and ordinates of a graph. Succes-
sive points are connected by straight lines. The graph is

encoded on the standard output for display by the plot(1)
filters.

If the coordinates of a point are followed by a nonnumeric
string, that string is printed as a label beginning on the
point. Labels may be surrounded with quotes "...", in which

case they may be empty or contain blanks and numbers; labels
never contain newlines.

The following options are recognized, each as a separate
argument.

-a Supply abscissas automatically (they are missing from
the input); spacing is given by the next argument
(default 1). A second optional argument is the start-

ing point for automatic abscissas (default 0 or lower
limit given by -x).

-b Break (disconnect) the graph after each label 1in the
input.

-C Character string given by next argument is default
label for each point.

-g Next argument is grid style, 0 no grid, 1 frame with
ticks, 2 full grid (default).

-1 Next argument is label for graph.

-m Next argument is mode (style) of connecting 1lines: 0
disconnected, 1 connected (default). Some devices give
distinguishable line styles for other small integers.

-s Save screen, don't erase before plotting.

-x [ 1]
If 1 is present, x axis is logarithmic. Next 1 (or 2)
arguments are lower (and upper) x limits. Third arqu-
ment, if present, is grid spacing on x axis. Normally
these quantities are determined automatically.
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-y [ 1]
Similarly for y.

-h  Next argument is fraction of space for height.

-w Similarly for width.

-r Next argument is fraction of space to move right before
plotting.

-u Similarly to move up before plotting.

-t Transpose horizontal and vertical axes. (Option -x now
applies to the vertical axis.)

A legend indicating grid range 1is produced with a grid
unless the -s option is present.

If a specified lower limit exceeds the upper limit, the axis
is reversed.

SEE ALSO
spline(l), plot(1l)

RESTRICTIONS

Graph stores all points internally and drops those for which
there isn't room.

Segments that run out of bounds are dropped, not windowed.
Logarithmic axes may not be reversed.
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NAME
grep, egrep, fgrep - search a file for a pattern
SYNOPSIS
grep [ option ] ... expression [ file ] ...
egrep [ option ] ... [ expression ] [ file ] ...
fgrep [ option ] ... [ strings ] [ file ]
DESCRIPTION

Commands of the grep family search the input files (standard
input default) for lines matching a pattern. Normally, each
line found is copied to the standard output; unless the -h

flag is wused, the file name is shown if there is more than
one input file.

Grep patterns are limited regular expressions in the style
of ed(l); it uses a compact nondeterministic algorithm.
Egrep patterns are full reqgular expressions; it uses a fast
deterministic algorithm that sometimes needs exponential

space. Fgrep patterns are fixed strings; it 1is fast and
compact.

The following options are recognized.
-V All lines but those matching are printed.
-C Only a count of matching lines is printed.

-1 The names of files with matching lines are listed
(once) separated by newlines.

-n Each line is preceded by its line number in the file.

-b  Each line is preceded by the block number on which it
was found. This is sometimes useful in locating disk
block numbers by context.

-s No output is produced, only status.

-h Do not print filename headers with output lines.

-y Lower case letters in the pattern will also match upper
case letters in the input (grep only).

-e expression

Same as a simple expression argument, but useful when
the expression begins with a -,
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-f file

The regular expression (egrep) or string list (fgrep)
is taken from the file.

-x (Exact) only lines matched in their entirety are
printed (fgrep only).

Care should be taken when using the characters $ * [ ~ | ? '

" () and \ in the expression as 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 (newline-
separated) strings.

Egrep accepts extended regular expressions. In the follow-
ing description 'character' excludes newline:

A \ followed by a single character matches that charac-
ter.

The character ~ ($) matches the beginning (end) of a
line.

A . matches any character.

A single character not otherwise endowed with special
meaning matches that character.

A string enclosed in brackets [] matches any single
character from the string. Ranges of ASCII character
codes may be abbreviated as in 'a-z0-9'. A ] may occur
only as the first character of the string. A literal -
must be placed where it can't be mistaken as a range
indicator.

A regular expression followed by * (+, ?) matches a

sequence of 0 or more (1 or more, 0 or 1) matches of
the regular expression.

Two regular expressions concatenated match a match of
the first followed by a match of the second.

Two regular expressions separated by | or newline match
either a match for the first or a match for the second.

A regular expression enclosed in parentheses matches a
match for the reqular expression.

The order of precedence of operators at the same parenthesis
level is [] then *+? then concatenation then | and newline.
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SEE ALSO
ed(1l), sed(1l), sh(1l)

DIAGNOSTICS
Exit status is 0 if any matches are found, 1 if none, 2 for
syntax errors or inaccessible files.

RESTRICTIONS
Ideally there should be only one grep, but we don't know a

single algorithm that spans a wide enough range of space-
time tradeoffs.

Lines are limited to 256 characters; longer lines are trun-
cated.
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NAME
help - ask for help

SYNOPSIS
help [args]

DESCRIPTION
Help finds information to explain a message from a command
or explain the use of a command. Zero or more arguments may

be supplied. If no arguments are given, help will prompt
for one.

The arguments may be either message numbers (which normally
appear in parentheses following messages) or command names,
of one of the following types:

type 1 Begins with non-numerics, ends in numer-
ics. The non-numeric prefix is usually
an abbreviation for the program or set
of routines which produced the message

(e.g., ge6, for message 6 from the get
command) .

type 2 Does not contain numerics (as a command,
such as get)

type 3 Is all numeric (e.g., 212)

The response of the program will be the explanatory informa-
tion related to the argument, if there is any.

When all else fails, try 'help stuck'.

FILES

/usr/lib/help directory containing files of message
text.

DIAGNOSTICS
Use help(1l) for explanations.
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NAME
hostname - set or print name of current host system

SYNOPSIS
hostname [ nameofhost ]

DESCRIPTION
The hostname command prints the name of the current host, as
given before the 'login' prompt. The super-user can set the
hostname by giving an argument; this is usually done in the
startup script /etc/rc.

SEE ALSO
ghostname(2)
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NAME

icheck - file system storage consistency check
SYNOPSIS

icheck [ =s 1] [ -b numbers ] filesystem
DESCRIPTION

FILES

Icheck examines a file system, builds a bit map of wused
blocks, and compares this bit map against the free list
maintained on the file system. If the file system 1is not
specified, a set of default file systems is checked. The
normal output of icheck includes a report of

The total number of files and the numbers of regqular,
directory, block special and character special files.

The total number of blocks in use and the numbers of

single-, double-, and triple-indirect blocks and direc-
tory blocks.

The number of free blocks.

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

The -s option causes icheck to ignore the actual free 1list
and reconstruct a new one by rewriting the super-block of
the file system. The file system should be dismounted while
this is done; 1if this is not possible (for example if the
root file system has to be salvaged) care should be taken
that the system is quiescent and that it is rebooted immedi-
ately afterwards so that the old, bad in-core copy of the
super-block will not continue to be used. Notice also that
the words in the super-block which indicate the size of the
free 1list and of the i-list are believed. If the super-
block has been curdled these words will have to be patched.

The -s option causes the normal output reports to be
suppressed.

Following the -b option is a list of block numbers; whenever
any of the named blocks turns up in a file, a diagnostic is
produced.

Icheck is faster if the raw version of the special file is
used, since it reads the i-list many blocks at a time.

There is no default file system name.

SEE ALSO

dcheck(l), ncheck(l), filsys(5), clri(1l), fsck(l)
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DIAGNOSTICS

For duplicate blocks and bad blocks (which lie outside the
file system) icheck announces the difficulty, the i-number,
and the kind of block involved. 1If a read error is encoun-
tered, the Dblock number of the bad block is printed and
icheck considers it to contain 0. 'Bad freeblock' means
that a block number outside the available space was encoun-
tered in the free list. 'n dups in free' means that n
blocks were found 1in the free list which duplicate blocks
either in some file or in the earlier part of the free list.

RESTRICTIONS

Since icheck is inherently two-pass in nature, extraneous
diagnostics may be produced if applied to active file sys-
tems.

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

The fsck (1) command provides a more comprehensive file sys-
tem check.
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NAME

iostat - report I/0 statistics
SYNOPSIS

iostat [ option ] ... [ drive ] ... [ interval [ count ] ]
DESCRIPTION

Iostat delves into the system and reports certain statistics
kept about input-output activity. Information is kept about
up to nine different types of disks (HP, HM, HJ, HK, RP, RL,
RK, HS, RA) and about typewriters. The RA disks include the
RX50 floppy disk (RX), the RD51 winchester disk (RD), and
the RC25 disk.

For each disk drive, I/0 completions and number of words
transferred are counted; for typewriters collectively, the
number of input and output characters are counted. Also,
each sixtieth of a second, the state of each disk drive is
examined and a tally is made if the disk drive is active.
The processor state is also examined, this tally goes into
one of four categories, depending on whether the system is
executing in user mode, in 'nice' (background) user mode, in
system mode, or idle.

The iostat reports are for all types of activity, seeks as
well as data transfers, on all drives that have had any I1/0
activity since the system was booted, 1inactive and nonex-
istent drives are ignored.

The optional drive argument allows the reports to be limited
to a specified subset of the available drives. Up to six
drive names, of the form; hp0, hml, rl3, rp4, rdl, ra2,
etc., may be specified. Reports will be generated for only
those drives which exist and have been active.

The optional interval argument causes iostat to report once
each 1interval seconds. The first report is for all time
since a reboot and each subsequent report is for the last
interval only.

The optional count argument restricts the number of reports.
If count is given, then interval must also be specified.

With no option arqgument iostat reports for each disk the
number of transfers per minute, the milliseconds per average
seek, and the milliseconds per data transfer exclusive of
seek time. It also gives the percentage of time the system
has spend in each of the four categories mentioned above.

The following options are available:

-t Report the number of characters of terminal 1I0 per
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second as well.

-i Report the percentage of time spend in each of the four
categories mentioned above, the percentage of time each
disk controller was active (seeking or transferring,
the percentage of time any disk drive was active, and
the percentage of time spent in 'IO wait:' 1idle, but
with a disk drive active.

-s Report the raw timing information for each active disk
drive. The information consists of; the disk con-
troller name and drive number, the disk's transfer rate
(microseconds/word), the percentage of the total system
time that the drive had 1/0 activity, the number of
transfers on that drive, and the number of words
transferred by the drive.

-b Report on the usage of 1I/0 buffers. The report gives;
the number of buffers in the pool, the number of buf-
fered reads, number of read-ahead blocks, number of
buffer cache hits, number of buffered writes, and the
number of I/0 operations on each buffer starting with
the first one.

-d Print the date and time at the head of the report.

-a Print the total time in minutes at the end of the

report.
FILES
/dev/mem - system memory
/unix - namelist
RESTRICTIONS

The accuracy of the iostat reports is subject to the six-
tieth of a second granularity of the system clock.

All disk I/0 statistics produced by iostat are approximate,
the RA disk statistics are more approximate than others.
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NAME

SYNOP

DESCR

FILES

H(1M) IPATCH(1M)

ipatch - print/modify contents of an inode

SIS
/etc/ipatch filesystem inode

IPTION

Ipatch is an interactive program which allows the super-user
to print and/or modify the contents of an inode. Filesystem
is the name of the special file for the file system contain-
ing the inode to be patched and inode is the number of the
inode to be patched. Printing inodes may be done freely,
but patching should be done only on dismounted file systems.

Once invoked, the ipatch program prints a '.' prompt, indi-
cating that it is ready to execute one of the following com-

mands:

q Quit, exit from ipatch.

P Print the contents of the inode.

w Write the patched inode out to the file system.

The following igatch commands require numbers as arguments.
If the first digit of a number is zero it is interpreted as
octal, otherwise as decimal.

f # Change the inode flags to #.

1 # Change the link count to #.

u # Change the user ID to #.

g # Change the group ID to #.

s # Change the file size to # bytes. .

a #addr # Change the contents of the element of the
inode's address array, specified by #addr, to #.

There is no default file system name.

SEE ALSO

clri(l), ncheck(1l), icheck(l), fsck(1l)

DIAGNOSTICS

Ipatch prints '?' if it cannot execute a command.

RESTRICTIONS

Can be very dangerous if not properly used.
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NAME
join - relational database operator
SYNOPSIS
join [ options ] filel file2
DESCRIPTION
Join forms, on the standard output, a join of the two rela-
tions 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, nor-
mally the first in each line.
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 consists of the common field, then the rest of
the line from filel, then the rest of the line from file2.
Fields are normally separated by blank, tab or newline. In
this case, multiple separators count as one, and leading
separators are discarded.
These options are recognized:
-an In addition to the normal output, produce a line for
each unpairable line in file n, where n is 1 or 2,
-e s Replace empty output fields by string s.
-jn m
Join on the mth field of file n. If n is missing, use
the mth field in each file.
-0 list
Each output line comprises the fields specified 1in
llSt each element of which has the form n.m, where n
1s a file number and m is a field number.
-tc Use character c as a separator (tab character). Every
appearance of c in a line is significant.
SEE ALSO
sort(l), comm(1l), awk(l)
RESTRICTIONS

With default field separation, the collating sequence is

that of sort -b; with -t, the sequence is that of a plain
sort.
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The conventions of join, sort, comm, unig, look and awk(1l)
are wildly incongruous.
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NAME
kill - terminate a process with extreme prejudice

SYNOPSIS
kill [ -signo ] processid ...

DESCRIPTION
Kill sends signal 15 (terminate) to the specified processes.
If a signal number preceded by '-' is given as first arqu-
ment, that signal is sent instead of terminate (see sig-
nal(2)). This will kill processes that do not catch the
signal; in particular 'kill -9 ...' is a sure kill.
By convention, if process number 0 is specified, all members
in the process group (i.e. processes resulting from the
current login) are signaled.
The killed processes must belong to the current user unless
he is the superuser. To shut the system down to single user
mode use the operator services program. Refer to Chapter 5
of the ULTRIX-11 System Management Guide for operator ser-
vices program information.
The process number of an asynchronous process started with
'&' 1is reported by the shell. Process numbers can also be
found by using ps(1).

SEE ALSO

ps(1l), kill(2), signal(2)
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NAME

LD(1)

1d - loader

SYNOPSIS

1d [ option ] file ...

DESCRIPTION

Ld combines several object programs into one, resolves
external references, and searches libraries. In the sim-
plest case several object files are given, and 1ld combines
them, producing an object module which can be either exe-
cuted or become the input for a further 1 run. (In the
latter case, the -r option must be given to preserve the
relocation bits.) The output of 1d is left on a.out. This

file is made executable only if no errors occurred during
the load.

The overlay loader is used for the generation of the overlay
text unix kernel and user overlay programs.

The argument routines are concatenated in the order speci-

fied. The entry point of the output is the beginning of the
first routine.

If any argument is a library, it is searched exactly once at
the point it 1is encountered 1in the argument list. Only
those routines defining an unresolved external reference are
loaded. If a routine from a library references another rou-
tine in the library, and the library has not been processed
by ranlib(l), the referenced routine must appear after the
referencing routine in the library. Thus the order of pro-
grams within 1libraries may be important. If the first
member of a library is named '__.SYMDEF', then it is under-
stood to be a dictionary for the library such as produced by
ranlib; the dictionary is searched iteratively to satisfy as
many references as possible.

The symbols ' etext', ' edata' and '_end' ('etext',K ‘'edata'
and 'end' in C) are reserved, and if referred to, are set to
the first location above the program, the first 1location
above 1initialized data, and the first location above all
data respectively. It is erroneous to define these symbols.

Ld understands several options. Except for -1, they should
appear before the file names.

-s 'Strip' the output, that is, remove the symbol table
and relocation bits to save space (but impair the use-
fulness of the debugger). This information can also be
removed by strip(1l).

-u  Take the following arqument as a symbol and enter it as
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undefined in the symbol table. This is useful for
loading wholly from a library, since initially the sym-
bol table 1is empty and an unresolved reference is
needed to force the loading of the first routine.

This option is an abbreviation for the library name
'/lib/libx.a', where x is a string. If that does not
exist, 1d tries '/usr/lib/libx.a’. A library is
searched when its name is encountered, so the placement
of a -1 is significant.

Do not preserve local (non-.globl) symbols in the out-
put symbol table; only enter external symbols. This
option saves some space in the output file,

Save local symbols except for those whose names begin
with 'L'. This option is wused by cc(l) to discard
internally generated 1labels while retaining symbols
local to routines.

Generate relocation bits in the output file so that it
can be the subject of another 1d run. This flag also
prevents final definitions from being given to common

symbols, and suppresses the 'undefined symbol' diagnos-
tics.

Force definition of common storage even if the -r flag
ls present.

Arrange that when the output file is executed, the text
portion will be read-only and shared among all users
executing the file. This involves moving the data
areas up to the first possible 4K word boundary follow-
ing the end of the text.

When the output file is executed, the program text and
data areas will live in separate address spaces. The
only difference between this option and -n is that here
the data starts at location 0.

The name argument after -o is used as the name of the
1d output file, instead of a.out.

The following argument is taken to be the name of the

entry point of the loaded program; location 0 is the
default.

This is an overlay file. This option will cause the
entire text segment of a running process to be overlaid
» retaining the current data segment, when exec(2) is
called. Shared data must have the same layout as in
the program overlaid.
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-D The next argument is a decimal number that sets the
size of the data segment.

-Z Marks the beginning of an overlay text segment. The
object modules listed up to the next -Z or -L option
are placed in the next overlay (numerically).

-L Marks the end of all overlays. Any further routines or
libraries go into the base segment.

FILES

/lib/1lib*.a libraries

/usr/lib/lib*.a more libraries

a.out output file

SEE ALSO

as(1), ar(l), cc(1), £77(1), ranlib(1)

RESTRICTIONS
The -O option is untested and probably does not work.
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NAME
learn - computer aided instruction about UNIX
SYNOPSIS
learn [ -directory ] [ subject [ lesson [ speed ] ] ]
DESCRIPTION
Learn gives CAI courses and practice in the use of UNIX. To
get started simply type 'learn'. The program will ask ques-
tions to find out what you want to do. The questions may be
bypassed by naming a subject, and the last lesson number
that learn told you in the previous session. You may also
include a speed number that was given with the lesson number
(but without the parentheses that learn places around the
speed number). If lesson 1is '-", learn prompts for each
lesson; this is useful for debugging.
The subjects presently handled are
editor
eqgn
files
macros
morefiles
C
The special command 'bye' terminates a learn session.
The -directory option allows one to exercise a script in a
nonstandard place.
FILES
/usr/lib/learn and all dependent directories and files
RESTRICTIONS

The main strength of learn, that it asks the student to use
the real UNIX, also makes possible baffling mistakes. It is
helpful, especially for nonprogrammers, to have a UNIX ini-
tiate near at hand during the first sessions.

Occasionally lessons are incorrect, sometimes because the
local version of a command operates in a non-standard way.
Such lessons may be skipped, but it takes some sophistica-
tion to recognize the situation.
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NAME
lex - generator of lexical analysis programs
SYNOPSIS
lex [ -tvin 1 [ file ] ...
DESCRIPTION
Lex generates programs to be used in simple lexical analysis
of text. The input files (standard input default) contain
regular expressions to be searched for, and actions written
in C to be executed when expressions are found.
A C source program, 'lex.yy.c' is generated, to be compiled
thus:
cc lex.yy.c -11
This program, when run, copies unrecognized portions of the
input to the output, and executes the associated C action
for each regular expression that is recognized.
The following lex program converts upper case to lower,
removes blanks at the end of lines, and replaces multiple
blanks by single blanks.
%%
[A-Z] putchar(yytext[0]+'a'-'A');
[ 1+s
[ 1+ putchar(' ');
The options have the following meanings.
-t Place the result on the standard output instead of in
file 'lex.yy.c'.
-V Print a one-line summary of statistics of the generated
analyzer.
-n Opposite of -v; -n is default.
-f 'Faster' compilation: don't bother to pack the result-
ing tables; limited to small programs.
SEE ALSO

yacc(l)
M. E. Lesk and E. Schmidt, LEX - Lexical Analyzer Generator
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NAME

lint - a C program verifier

SYNOPSIS

lint [ -abchnpuvx ] file ...

DESCRIPTION

Lint attempts to detect features of the C program files
which are 1likely to be bugs, or non-portable, or wasteful.
It also checks the type usage of the program more strictly
than the compilers. Among the things which are currently
found 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
functions is checked to find functions which return values
in some places and not in others, functions called with

varying numbers of arguments, and functions whose values are
not used.

By default, it is assumed that all the files are to be
loaded together; they are checked for mutual compatibility.
Function definitions for certain libraries are available to
lint; these 1libraries are referred to by a conventional
name, such as '-lm', in the style of 1d(1).

Any number of the options in the following list may be used.
The -D, -U, and -I options of cc(1l) are also recognized as
separate arguments.

P Attempt to check portability to the IBM and GCOS
dialects of C.

h Apply a number of heuristic tests to attempt to intuit
bugs, improve style, and reduce waste.

b Report break statements that cannot be reached. (This
is not the default because, unfortunately, most lex and
many yacc outputs produce dozens of such comments.)

\4 Suppress complaints about unused arquments in func-
tions.

X Report variables referred to by extern declarations,
but never used.

a Report assignments of long values to int variables.

c Complain about casts which have questionable portabil-
ity.

u Do not complain about functions and variables used and

not defined, or defined and not used (this is suitable
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FILES

1) LINT(1)

for running lint on a subset of files out of a larger
program) .

n Do not <check compatibility against the standard
library.

Exit(2) and other functions which do not return are not
understood; this causes various lies.

Certain conventional comments in the C source will change
the behavior of lint:

/*NOTREACHED* /

at appropriate points stops comments about unreachable
code.

/*VARARGSn*/
suppresses the usual checking for variable numbers of
arguments in the following function declaration. The
data types of the first n arguments are checked; a

missing n is taken to be 0.

/*NOSTRICT*/
shuts off strict type checking in the next expression.

/*ARGSUSED*/
turns on the -v option for the next function.

/*LINTLIBRARY*/

at the beginning of a file shuts off complaints about
unused functions in this file.

/usr/1lib/1int[12] programs
/usr/lib/11lib-1c declarations for standard functions
/usr/1lib/1llib-port declarations for portable functions

SEE ALSO

cc(1)
S. C. Johnson, Lint, a C Program Checker
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NAME
In - make a link

SYNOPSIS
In [ -f ] namel [ name2 ]

DESCRIPTION
A link is a directory entry referring to a file; the same
file (together with 1its size, all its protection informa-
tion, etc.) may have several links to it. There is no way
to distinguish a link to a file from its original directory
entry; any changes in the file are effective independently
of the name by which the file is known.
The -f option allows the super-user to link to a directory.
Ln creates a link to an existing file namel. If name2 is
given, the link has that name; otherwise it is placed 1in the
current directory and its name is the last component of
namel.
It is forbidden to link across file systems.

SEE ALSO

rm(1)
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NAME
login - sign on

SYNOPSIS
login [ username ]

DESCRIPTION
The login command is used when a user initially signs on, or
it may be wused at any time to change from one user to
another. The latter case is the one summarized above and
described here. See 'How to Get Started' for how to dial up
initially.
If login is invoked without an arqument, it asks for a user
name, and, 1if appropriate, a password. Echoing is turned
off (if possible) during the typing of the password, so it
will not appear on the written record of the session.
After a successful login, accounting files are updated and
the wuser is informed of the existence of .mail and message-
of-the-day files. Login initializes the user and group IDs
and the working directory, and sets the HOME, PATH, TERM,
SHELL and USER environment variables. It then executes a
command interpreter (usually sh(1l) or csh(l)) according to
specifications found in a password file. If the command
interpreter is /bin/csh, the new line discipline is entered,
otherwise the terminal stop characters are set to be unde-
fined (see stty(l)). Argument 0 of the command interpreter
starts with a '-',
Login is recognized by sh(l) and csh(l) and executed
directly (without forking).

FILES
/etc/utmp accounting
/usr/adm/wtmp accounting
/usr/mail/* mail
/etc/motd message-of-the-day
/etc/passwd password file

SEE ALSO
init(8), newgrp(l), getty(8), mail(l), passwd(1l), passwd(5)

DIAGNOSTICS

'Login incorrect,' if the name or the password is bad.
'No Shell', 'cannot open password file', 'no directory':
consult a programming counselor.
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NAME
logins - enable user logins
nologins - disable user logins

SYNOPSIS
logins
nologins

DESCRIPTION
The logins and nologins commands allow the super-user to
selectively -enable and disable user logins. The super-user
may login as 'root' on any terminal even when logins are
disabled.

FILES
/etc/loglock  disables user logins
/etc/sdloglock system shutdown in progress

SEE ALSO
login(l), shutdown(8)

DIAGNOSTICS
'No Logins', a user attempted to login while 1logins were
disabled.

'LOGINS DISABLED', printed when the super-user logs in and
user logins are disabled.
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NAME
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look - find lines in a sorted list

SYNOPSIS

look [ -df ] string [ file ]

DESCRIPTION

FILES

Look consults a sorted file and prints all lines that begin
with string. It uses binary search.

The options d and f affect comparisons as in sort(l):

d 'Dictionary' order: only letters, digits, tabs and
blanks participate in comparisons.

f Fold. Upper case letters compare equal to lower case.

If no file is specified, /usr/dict/words 1is assumed with
collating sequence -df.

/usr/dict/words

SEE ALSO

sort(1l), grep(l)
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NAME

SYNOP

R(1) LORDER(1)

lorder - find ordering relation for an object library

SIS
lorder file ...

DESCRIPTION

FILES

The input is one or more object or library archive (see
ar(l)) files. The standard output 1is a list 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 1ld(1).

This brash one-liner intends to build a new library from
existing '.o' files.

ar cr library 'lorder *.o | tsort'

*symref, *symdef
nm(1l), sed(l), sort(l), join(1l)

SEE ALSO

tsort(1), 1d(1), ar(1l)

RESTRICTIONS
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>